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THE INNER CIRCLE RAILWAY OF LONDON 
VIEWED AS AN URBAN SYSTEM. 
By R. H. Burnerr, M.LO.E. 

A BRIEF review of the facilities afforded to the travel- 
ling poly of the Metropolis by the Inner Circle Railway, 
coup: 
its working—interesting as it might prove to be at any 
time in the light of a railway problem— is of special 
interest at present when the adoption of urban systems of 
railway are under the consideration of other metropolitan 
communities, both in Europe and in America. The time 
that has elapsed since the completion of the Circle at the 
close of 1884, has given opportunity for the railway autho- 
rities concerned to develope its capabilities, thereby 


enabling a correct judgment to be formed as to its merits 


as a means of public conveyance within the Metropolis. 
As is generally known, the urban portions of the 


Metropolitan and the Metropolitan District Railways form 


a continuous, and, in some sense, circular railway, extend- 


ing from High-street, Kensington, in the west, to 
dgate in the east, following the course of a somewhat 


irregular ellipse along and under the Euston-road and 


Praed-street to the north, and the Thames Embankment 
to the south. The total length of the Circle is a little over 


thirteen miles, on which there are twenty-seven stations. 


The first portion constructed, extending from Edgware- 


road to Farringdon-street, was opened for traffic in 1863, 
and the last portion, from the Tower to the Mansion 
House, towards the end of 1884; various intermediate 
sections of the Circle having been completed and opened 
for traffic at greater or less intervals of time between these 
two extreme periods, It is these united sections of the 
Metropolitan and District Railways which give the 
undertaking its special character, and embody the con- 


ception of its early promoters. That conception was 
pa | expressed in the decision of the Lords’ Committee 


1863: “That it would be desirable to complete an 
inner circuit of railway that should abut upon, if it did 
not actually join, nearly all the principal railway termini 
in the Metropolis, commencing with the Metropolitan 


Railway, from Finsbury-circus at the one end, and ina 


westerly and southerly direction from Paddington at the 


other, and connecting the extremities of those lines by a 


line on the north side of the Thames,” 

Although the abutting of the line upon the princi 
railway termini, so as to give facilities to passengers using 
the trunk lines, was an evident feature of the proposal, it 
is clear from the context that the dominant idea was that 
of a Circle line, to be worked as a complete and special 
system. That dominant idea has, however, in the course 
of time, been subjected to considerable modifications, and 
while the main engineering features of the original scheme 
been adhered to without the 

ndergroun ilway, as it is po y called, ceased 
in a great measure to have—from the point of view of 
public convenience within the Metropolis, at all events—the 
character originally intended. Even the most superficial 
examination inte its working shows that now, when at 
length the Circle, after the lapse of more than a quarter 
of a century, has been completed, the portion to the north 
in the hands of the Metropolitan Company, and the portion 
to the south in the hands of the District Company, have, 
under the vicissitudes of later years, come to be practically 
little more than junction lines, with intermediate stations, 
between the various 9 of suburban railways lying 
to the east and west of the Metropolis, to the interests of 
which the convenience and utility of the Inner Circle have 
had to give way. 

Before proceeding to consider the effect which ‘this 
departure from the original idea has had in determining 
the utility of the undertaking as an urban Circular Rail- 
way, it may be well to review briefly the circumstances in 
its history which have brought about the existing condition 
of things—noting by the way the particular stage at which 
the departure from the original conception of the under- 
taking became vital in its effects on the efficiency of the 
circular working. 

Prior to the decision of the Lords’ Committee in 1863, 
already referred to, and therefore before any practical 
measures had been taken towards the construction of a 
Circular system, one step had been taken which, although 
it was not then foreseen, has proved to have had, by the 
it no little influence on the question. 

n 1853, the directors of the original Metropolitan Railway 
entered into an agreement with the Great Western Railway 
Company to form a junction with its railway at Bishop’s- 
road, and to admit its trains over the Metropolitan Rail- 
way to the City terminus of the line. The adoption of 
this arrangement by the Metropolitan Railway Company 
was, doubtless, of great importance to the launching of 
its undertaking, because without the aid of the sub- 
stantial subscription of £175,000 which the Great Western 
Company offered as an equivalent for the facilities secured 
to it by the agreement for conveying its passengers 
to the heart of the City, the Metropolitan Company would 
probably have been unable at that time to raise the 
necessary capital for the construction of the line. In the 
next place, in 1860, the Metropolitan Company was induced 
7 the attractive financial terms offered by the Great 

orthern Railway Company to enter into a similar agree- 
ment to form a junction with its line at King’s Cross, 
and to admit its trains over the Metropolitan Railway. 
With these agreements in operation, the first section of 
the Metropolitan line from Paddington to Farringdon- 
street was opened for traffic in January, 1863, and under 
these conditions it continued to be worked until 1868. 
Although it realised a success in respect of local passenger 
traffic which exceeded the most .sanguine anticipations of 
its promoters, it was seen that the receipts of the line 
would be largely augmented by bringing upon the system, 
through its connection with the Great Western line, trains 
from the Hammersmith district which had shortly before 
then been connected by railway with the Great Western 
Railway; and as the “ 15-minutes ” service then in operation 
on the Metropolitan Tine between Bishop’s-road and 
Farringdon-street, which, it may be noted, was considered 


ed with a detailed statement of the special features of 


a very frequent. service in those early days, permitted of 
the of additional trains interference 
with the frequency or regularity of the local service, an 
agreement in perpetuity was entered into early in 1865 
with the Great’ Western and the Hammersmith Railway 
Companies to run trains over the Metropolitan line from 
the termini at Hammersmith and Addison-road, vid 
Bishop’s-road, to the City terminus of the Metropolitan 
Railway. 

In the same year—1865—the Metsnpoiten Company 
also entered into an agreement with the Metropolitan and 
St. John’s Wood Railway Company to work the traffic of 
its line, first by means of an “exchange” station, and 
subsequently by means of a physical junction at Baker- 
street, over which a through service of trains was run to 
and from the City as far as the Swiss Cottage. Further- 
more, in 1867, the Metropolitan Company entered into an 
agreement with the Midland Railway Company to make a 
junction with its line at King’s Cross, By. this time, 

owever, the inconveniences and delays to the local traffic 
of the Metropolitan line, caused by the crossing to and fro 
of trains at junctions, coupled with the blocking out 
of local trains by the trains of the foreign com- 
panies, was seen by the railway authorities to be incom- 
patible with the perfect regularity essential to the success 
of an urban railway system running in competition with 
omnibuses and cabs. Advantage was pi a taken of 
the powers by the Metropolitan Company 
to construct two additional and separate lines between 
King’s Cross and Farringdon-street, to convey the 
Great Northern and Midland trains clear of the 
Metropolitan main lines, special terminal accommoda- 
tion in the City for these two companies leing at the 
same time provided clear of the Circle lines. For- 
tunately, also, in the interests of the Circle working, 
the arrangement with the St. John’s Wood Company for 
“through” trains admitted of its being terminated, and the 
occurrence of an accident at the point of junction early 
in 1869 afforded a sufficient reason for stopping the St. 
John’s Wood trains clear of the Metropolitan line, and for 
transferring the through passengers into the Metropolitan 
trains, as is done at the present day. By these means the 
railway authorities of that day, with wise and prudent 
forethought, sought to undo, as far as existing agreements 
and physical means itted, the errors of policy on which 


pal | they had unwittingly entered, and to uphold the integrity 


of the Inner Circle system, the carrying out of which was 
then an object of reasonable and not far distant anticipa- 
tion. Unfortunately, they were unable wholly to undo 
their errors, and one pononagente of the before-mentioned 
agreement with the Great Western Company is to be seen 
in the spur line at the Moorgate-street station for the 
accommodation of Great Western main line trains. On 
the exit of each train from this spur, both the up and 
the down lines are blocked, and the working of the 
Circle trains is liable to be hindered, in addition to the 
usual risks of accidents at junctions; while, moreover, 
every train that is run into or out of the spur, blocks out a 
train which might otherwise, and with greater public con- 
venience, be run round the entire circle. The same 
remarks apply to the spur lines at each side of the 
Aldgate station—into and out of which five or six 
trains per hour are run—and where, on the exit of 
a train from the one spur and the entrance of a train to 
the other, both lines of the Inner Circle are blocked, and 
trains displaced that might otherwise be run round the 
entire circle. These, with the present Circle trains, would 
give a 5-minutes service at the eastern and western 


‘sections—in place of the 10-minutes service as at present 


—without increasing in any way the number of trains now 
run on the northern and southern sections. 

But to resume. Towards the end of 1865 the Metro- 
politan Railway was extended to Moorgate-street, which 
continued to be the terminus of the line until 1875. In 
the meantime, namely, in 1868, the railway was extended 
westward from the Edgware-road to Kensington, and 
coincidentally with this the first portion of the District 
Railway, from Kensington to Westminster Bridge, was 
completed and opened for traffic, the whole being worked 
by the Metropolitan Company as a continuous system; 
the 15-minutes service of trains then running between 
Moorgate-street and Bishop’s-road being diverted at 
Edgware-road and run to Westminster instead. Shortly 
afterwards these trains were in to a 10-minutes 
service. In 1871 the District line was further extended 
to the Mansion House station, when the District Company 
took over the working of their portion of the line. 

Prior to this period, however, financial difficulties were 
experienced by both companies. The traffic from the later 
extensions did not at that time realise anticipations, and 
was found inadequate to give a satisfactory return on the 
enormous cost for property which these extensions had 
involved. It was therefore thought inexpedient by 
both companies to proceed with the completion of 
the Circle, and in 1870 both companies made appli- 
cation to Parliament to be rele from their obliga. 
tions to extend the lines beyond the existing termini 
at Moorgate-street and the Mansion House, respec- 
tively. Although the Metropolitan Pion gud was not 
successful in its application to Parliament, the District 
Company obtained the relief asked for, and the Mansion 
House Station was regarded at that time as the permanent 
terminus of the District Company’s section of the system. 
In view of this, means were subsequently taken by the 
District Company to bring suburban traffic upon their line 
by extending branches westward wid Earl’s Court. 
With this object junctions were in course of time formed, 
and working agreements entered into, with the West 
London Junction and other railway companies in that 
district. By these means so-called outer Circles, but more 
correctly, suburban systems of railway, were established 
in connection with the District portion of the Inner Circle. 
In view of the contemplated abandonment of the eastern 
link in the Circle, this development of western’ suburban 
lines and traffic was doubtless proper, as it was profitable, 
although every increase in the number of foreign trains 
running between the junction at South Kensington and 


the Mansion House station, on the one side of the Circle, 
and between Edgware-road and Moorgate-street on the 
other side, went directly to. decrease the, opportunity for 
adding to the number of trains running over the “ joint- 
working” or; Circle lines oid High-street, Kensington. 
The effect was, obviously, to reduce the utility of that long 
section between Edgware-road and Gloucester-road, the 
traffic on ily remained, it 
remains to the present , only partially developed—a 
quate for purpose, So vigorously was the foreiga or 
suburban traffic years before 
the Inner Ciréle was completed the suburban trains 
running over the District portion of the Circle had 
reached ten per hour, as against only six per hour on the 
Circle lines, giving—with the latter trains included—a 33- 
minutes service between Gloucester-road and the City as 
against a modest 10-minutes service on the Circle lines. 
A similar state of things had by this time come into being 
on the section owned by the Metropolitan Company. 

In pursuance of the obligations under which the 
Metropolitan Company was placed by the Act of 1864, 
and m which it had failed to obtain release, 
its line was gradually extended eastward as far as 
Aldgate, which was reached in 1876. 
with this, the idea of completing the Circle in accord- 
ance with the intentions of the original promoters 
was revived, although before it was carried. out the 
conditions necessary to its successful working, namely, 
freedom from spur lines and junctions with foreign 
companies, appear to have been. lost sight of. For 
the purpose of carrying the completion of the Cirele into 
effect, a joint arrangement was entered into by the Metro- 
politan and the District Companies. In connection, how- 
ever, with this resolve, the last and fatal step in the way 
of the successful working of the Inner Circle was unfor- 
tunately taken. In place of merely completing the lines, 
so as to enable a continuous and circular service to be 
carried on by running all trains round the eastern portion 
of the Circle, a double junction was formed at Aldgate, 
in addition to the spur lines already referred to, 
and working agreements entered into with suburban 
companies for running ay trains over the Metro- 
politan and District lines, This arrangement not only 
complicates and hinders the regular working of the 
Circle trains, but so breaks the continuity of the Inner 
Circle service as to render the eastern portion almost 
worthless for the purposes of local traffic. 

The net result of these departures from the condi- 
tions essential to the working of an Inner Circle 
railway is, that while there is a 3}-minutes service of 
trains between Gloucester-road and the Mansion House, 
and a 5-minutes service between the Mansion House and 
Mark-lane on the District section, and a 4:-minutes 
service between Edgware-road and Bishopsgate, and a 
5-minutes service between Bishopsgate and Aldgate on the 
Metropolitan section, which render those portions of the 
Inner Circle of eminent service even in competition with 
the expeditious and inexpensive omnibus services in 
those districts, there is to this day merely a 10- 
minutes service between Edgware-road and Gloucester- 


road, on the western portion, and between Mark-. 


lane and Aldgate, on the eastern portion of the 
Circle, which, as has already been: pointed out, is quite 
inadequate for the purpose. That this is admitted is 
evident from the fact—if mere observation and experi- 
ence, open to all, were not sufficient to establish it— 
that, on the completion of the Inner Circle, a 7}-minutes 
service was inaugurated, but unfortunately had to be 
abandoned in consequence of the impossibility of conduct- 
ing it with the requisite regularity ir conjunction with the 
requirements and complications of the through and foreign 
traffic between the eastern and western suburbs. 

The 10-minutes service on the western portion of the 
Circle is further lessened in value by the delays incidental 
to the the engines and the of 

o sooner has a passenger—after waiting perhaps eight or 
nine minutes—taken is seat in a tenia a High-street, 
Kensington, say, on his way to catch a main line train at 
Victoria Station—a 12-minutes journey only, barring 
delays—or at Charing or, perchance, to keep an 
important engagement, than he finds himself further 
delayed by an interchange of engines. Similarly passengers 
at South Kensington going to Paddington, or some inter- 
mediate station, have,after waiting, it may be, equally long, 
to marae © a like delay by the interchange of engines. 
Who is there that does not carefully avoid the line of 
omnibuses—the instances of which are fortunately few and 
far between—the vehicles of which are deliberately stopped 
in the middle of the journey on one’s way to catch a train, 
to change horses on the route? If the service on the 
western section were a 3 or 4-minutes one, as at other 

rtions of the Circle, the delay in changing engines would 
be less seriously felt ; but when it is added to a 10-minutes 
interval, it may make all the difference between catching 
or losing a main line train. 

It is, of course, easy to be wise after the event. Accord- 
ingly there is no thought of here claiming any special 
share or lot in that wisdom which follows the accom- 

lished act. A lesson, however, may be profitably 
em from the experience of the past, for the avoidance 
of error in the future, in connection with similar under- 
takings. Itis quite clear that if nothing better than a 
10-minutes service—which, as has been noted, existed on 
the western section of the Circle as long ago as 1868 
—was to result from the completion of the Inner 
Circle, it would have been better to have terminated 
the eastern ends of the Metropolitan and District sys- 
tems in parallel lines in one common station lying 
east and west, at or near the site of the Aldgate, east 
station, provided with adequate terminal accommodation 
for all trains running to and from the west, as well as for 
watering and replenishing the engines at that portion of 
the system where Circle traffic 1s now conspicuous chiefly 
by its absence. From this station, as from a common 
centre, passengers could have started at intervals of a few 
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ey required. Even those passengers who now e the 
lon denen of the eastern curve would have been enabled, 
with even the present number of trains, and by merely 
transferring themselves from one platform to another, as 
at Gloucester-road or Baker-street, to proceed on the Circle 
every four or five minutes, in place of only every ten minutes, 
as at present. Moreover, these terminal sidi or docks, 
would have served as resting-places, where, with a little 
margin of time allowed to each train, any lateness or irregu- 
larity in the time of arrival of a train could have been cor- 
rected. With the present complications of circular, junc- 
tion, and spur lines, either the trains have to be limited in 
number much below the requirements of the Inner Circle, 
or the whole Circle system is liable to be affected by the 
want of punctuality of a single train, an evil which, when 
once occasioned, it is found difficult to correct. Besides, the 
terminal arrangement suggested would have harmonised 
better than the present system with the through working 
to Whitechapel and other suburban stations in that dis- 
trict. Of course the proper plan, so far as the Inner 
Circle working is concerned, would have been to have had 
no junctions or spur lines at all, and to have run all trains 
round the eastern curve. 

The first obvious and important lesson to be learned from 
the experience of the Inner-Circle Railway of London is, 
as has been already noted, that the successful working of a 
circular system in a densely populated urban district, where 
the trains must necessarily be very frequent, is incom- 
patible with junction lines carrying through trains 
on one and the same set of rails. Secondly, the proper 
way of dealing with the passenger traflic from foreign 
or suburban lines is to “exchange” it at the junc- 
tion, as is done, and has been done for years, at the 
Baker-street station with the traffic of the St. John’s 
Wood Railway, the results of which, notwithstanding the 
exchange mode of working, have apparently been so satis- 
factory to the railway authorities as to lead to the line 
being extended almost to the dimensions of a trunk line. 
With a Circle system of working, pure and simple, 
a 23-minutes service could be maintained with ease and 
perfect regularity in both directions. 
as that would carry off with rapidity, and with even 
shorter trains than at present, the exchange traffic, with 
less delay to passengers than frequently happens with the 
present system of through trains and junction lines. 

In conclusion, it may be remarked that no opinion is 
here offered as to the wisdom of the policy, either from a 
financial point of view, or as bearing cn the various railway 
interests involved, which has left the Inner Circle working 
“out in the cold.” All that the writer has had in view 
has been to make clear for future guidance the effect of 
that policy ona circular system of railway. It is need- 
less to remark that the foregoing considerations in no 
way bear on the purely engineering features of the under- 
taking under review, these being admitted on all hands to 
be of the highest order, and to reflect the utmost credit on 
all concerned. 

A consideration of the details of working the Inner 
Circle must be reserved for another occasion. 


THE LIVERPOOL INTERNATIONAL 
EXHIBITION. 
No, IIL 

Tuts undertaking may at last be considered in fair 
working order, although all the exhibits are not yet in 
working order. The lighthouse is finished and the lift at 
work, and a good number of visitors avail themselves of 
this opportunity to obtain a bird’s eye view of Liverpool 
and the estuary of the Mersey. The electric light is dis- 
played nightly from the lighthouse, although it has been 
rumoured that this light was prohibited by the Board of 
Trade, in order to avoid any risk of interfering with the 
navigation of the Mersey. The captive balloon is not re 
ready to make an ascent, although the large basket car has 
occupied a prominent position in the nave of the building 
for a considerable period. A source of much interest to 
the visitors is the tobogganing slide, the first of its kind 
which has been constructed in this country. It consists of 
a wooden inclined platform thirty yards wide and 140 
yards in length, divided into five tracks by wooden curbs, 
with a separate track for the ascending toboggans and a 
footpath for visitors. For a length of 100 yards the slide 
has an inclination of 1 in 6, then twenty-five yards of 
level, followed by a short rise of 1 in 6, and terminating 
with ten yards of level. The to or sledges are 
mounted on rollers, and are steered by a handle attached 
to the front roller. When loaded with three passengers, 
and well steered so as to avoid contact with the curbs 
dividing the tracks, the toboggans acquire considerable 
velocity, which the rise at the foot of the slide is not sufficient 
to check, and they hit the buffers at the terminus with rather 
an unpleasant degree of force. The empty toboggans are 
drawn up to the top by wire rope driven by a 4-horse 
power engine supplied by Messrs. Robey and Co. 

Messrs. John Spencer and Sons, of the Newburn Steel 
Works, near Newcastle-on-Tyne, not only have a most 
interesting stand of their own, but they have supplied 
their steel castings to many other exhibitors. Their own 
stand in the main avenue contains a very varied collection 
of high-class castings. Some small ones of Newburn 
homogeneous iron are of a remarkably mild and soft 
material, and remind one of the excellent “ Metis” cast- 
ings recently introduced from Sweden. From these small 
articles—such as ship fittings, spanners, ornamental open- 
work, &c.—there is a great stride to the massive steel 
castings which had to satisfy the requirements of our 
Admiralty, Board of Trade, Lloyd’s, and other authorities, 
before they were sanctioned for marine purposes. 
Foremost among these castings rank the crank webs 
made for Mr. T. Dickinson, who has sent a beauti- 
fully-finished three-throw crank-shaft, some forty-six 
of which are now in use. A very interesting collection of 
models, made accurately to scale in steel and phosphor 
bronze, is exhibited. These models were all subjected to 


A service such- 


severe tests, and actually broken, in order to ascertain the 
weakest in shafts made on this principle. . To show 
the soundness of the metal in such a crank web, Messrs. 
Spencer have one on their stand, cut in several pieces at 
the request of Lloyd’s Committee. The same exhibitors 
also show a built-up crank made under Forster’s patent, 
by which the crank proper is shrunk and — on to the 
shaft. Thus a new crank can be fitted to a broken shaft. 
They are also the makers of the now well-known Wasteney 
Smith’s patent stockless anchors, which have been made 
as heavy as 6} tons, and supplied to H.M.S. Collingwood, 
and the Cunard liners Umbria and Etruria, and also as 
light as 23 lb. for boats’ use. Mr. Wasteney Smith has 
some handsome models, showing a 5-ton anchor of the 
naval type fitted to H.M.S. Agamemnon, and the bow of 
a merchant steamer fitted with these anchors, illustrating 
one method of stowing them, by drawing the shank into 
the ordinary hawse pipe, thus + fem away with cranes or 
davits, saving much deck space, as well as time and labour 
in catting and fishing the anchors. Over 800 of these 
anchors are now in use, and they are adopted by the 
Cunard Company for their permanent moorings in the 
Mersey. In locomotive work Messrs. Spencer show a 
splendid cast steel driving-wheel, 8ft. in diameter, for an 
express engine of the Great Northern Railway, and a 
diminutive driving-wheel for a tramway engine; also a 
cast steel crank-axle for one of the engines of the Great 
Western Railway, and many others of smaller dimensions. 

Messrs. William Penman and Co., of South Shields, have 
sent some very interesting specimens of cast steel chains, 
made under their patents by Messrs. Spencer. Links are 
first cast separately, and then a link connecting two others 
is cast in a very peculiar and ingenious mould, the result 
being a cast steel chain of high quality, giving a high ten- 
sile resistance with an elongation exceeding that of the 
best cable iron. In the Exhibition grounds Messrs. 
Spencer have another collection owing to lack of space in 
the building, including a cast steel crank-shaft, broken at 


the request of Lloyd’s Committee, and showing the results 
of the punishment it received from a three-ton tupp fall- 
ing upwards of eighty times upon it from a height of fifty 
feet, proving the value of a steel shaft with the thrust 
collars cast upon it. Here they have also the patterns of 
several stem, sternpost, and shaft brackets supplied to 
men-of-war, and the sternpost and rudder of a merchant 
vessel, and a cast propeller blade finned under Johnson’s 

tent for a distance from the tip on the back side of the 
lade, to prevent the pitting and corrosion which for some 
yet unexplained reason particularly attacks that portion of 
a propeller. 

Messrs. Vickers, Sons, and Co., exhibit a spare crank 
shaft for the Cunard Company’s steamers Umbria and 
Etruria; a s propeller blade for the same vessels; a 
steel piston 9ft. in diameter made for the North German 
Lloyd’s; a crank shaft taken out of the Allan line steamer 
Caspian, when she had new engines put into her ; this shaft 
has run nearly half a million miles, and is in perfect con- 
dition. A locomotive crank axle, which has been severely 
tested by the engineer for whom it was made to ascertain 
its quality. 

The Mersey Forge, of Liverpool, make, as might be 
expected, a fine display of their specialities, including a 
25in. diameter solid crank shaft for the Cunard Company’s 
steamer Servia, weighing 23 tons; a 20in. diameter thrust 
shaft in iron, finished, weighing 10 tons 18 cwt.; a fine 
connecting-rod and a centre piece, weighing nearly 3 tons, 
slotted from the boss of a 26-ton stern frame made by the 
Mersey Forge. 

A neatly finished model, with the outer shell removed, 
shows the method of construction adopted by Messrs. 
M‘Kaig and Stitt, of Liverpool, for their patent cylindrical 
combustion chambers, applicable to return-tube multi- 
tubular boilers. The combustion chamber is formed in 
the same manner as Mr. Sampson Fox’s well-known 
corrugated flues, thus avoiding all necessity for staying, and 
leaves the interior of the boiler more available for clean- 
ing, and provides an unobstructed space for the e of 
steam. The mode of construction is shown by the engrav- 
ing above. It will be observed that the bottom of the 
furnace is at a lower level than the bottom of the com- 
bustion chamber, and the connection between the two may 
be made by a welded pipe or a detached dead-end piece. 


The cylindrical chambers, which are made uncorrugated in 
cases where sufficient strength can be obtained from a 
in form, lend themselves to the two-furnace arrange- 
ment of boilers, and go equally well with the double and 
ingle-ended types. 
essrs, John L. Baker and Co., of Hargreave, near 
Kimbolton, Huntingdonshire, have two very nicely 


BAKER'S TIREING PLATFORM. 


executed models of their self-acting sinking platforms for 
tireing wheels. Platforms for this purpose have generally 
been supported on a central screw, rendering numerous 
revolutions of the platform necessary for the purpose of 
raising or lowering it, and at the same time the screw 
afforded a weak and unsteady support to the platform. 
In the self-acting sinking platforms made by Messrs. 
Baker and Co. the platform A A A—see Figs. 1 and 2— 
is firmly supported at three points near the circum- 


ference upon three rollers or balls, B B BB B, resting 
upon three inclined planes or cams C CCC, the rollers 
being carried upon horizontal radial arms DD DDD 
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joined together at the centre and kept in position by a 
central pin O, or the rollers or balls may be carried in a 
circular cage, which cage is also kept in position by a 
central pin. The platform, rollers, and cams are placed 
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in a tank of water E E, the platform lying loose upon 
the rollers, the cams being fastened to the bottom of the 
tank. The rollers are set in motion by a vertical arm F, 
projecting above the edge of the tank E E from the end 
of one of the horizontal arms that carry the rollers, or the 
outside of the cage, if a cage is used, or they may be acted 
open by a lever attached to the edge of the platform A. 
e rollers move round easily upon the three cams, raising 
or lowering the platform with them accordingly as they 
are moved to the right or left, the n power being 
applied to them by a lever G G attached to the top of the 
oresaid vertical arm F F. To reduce toa minimum the 
labour necessary to move the rollers, a counterbalancing 
weight H is used, with chain K and pulley J, to act upon 
the — by direct attachment to one of the radial 
arms 

The “Simplex” platform is a modification of that already 
described; the counterbalancing weight and pulley are 
dispensed with, and three balls running loose upon the 
cams are used instead of rollers on a frame. These 
machines are used when the platform is only required to 
sink 6in. 

Novelties are very few and far between at this Exhibi- 
tion, but one of them is Hardcastle’s recently patented 
invention for embossing plates. In fire-boxes made of 


thin plates the number of threads which can be 
cut in the holes to receive the screwed ends of 
stays is very small indeed. By Mr. Hardcastle’s process 
the oe is placed in a hydraulic punching or embossi 
ine of — construction, formed of rolled iron joists 
strapped together and a hydraulic punch and die, moved 
by screws to traverse the entire width of the machine, 


which will take a plate 7ft. 8in. wide. By means of pecu- 
liarly formed punches and dies, the metal which would 
usually be punched out of the plate is made to form a 
rim or boss round the hole on one side-of the plate thus. 
The machine does not punch the hole through the plate, but 


in the case of a plate fin. thick, leaves a thickness of about 
7zin. to be removed by aS drilling. To emboss 
a hole for a Zin. stay in a steel plate requires a pressure of 
70 tons on the punch, and the time occupied about twen 
seconds. Embossing adds 50 cent. to the thickness of 
the hole and rather more to the number of threads that 
can be cut. For instance, in a sample shown in the Exhi- 


t 
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bition, a plate ,,in. thick has only five complete threads 
in a plain hole, whereas there are eight complete threads 
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PLATE EMBOSSED 


in an embossed hole. It —_ be imagined that the strains 
to which a plate must be subjected in this process, and the 
disturbance of the molecules which must take place, would 


tend to weaken the plate, but tests have been made which 
show this not to be the case. Two plates itin. thick, one 
with a plain hole and the other with an embossed ho! 


ty | were placed on supports four inches apart, with a screw 


stay-rod fin. diameter, with a rivetted head inserted in 
each hole. The rod pulled through the plain hole with a 
pressure of 6°8 tons, but the por, th plate sustained a 
weight of 73 tons. Another 
test was made with a steel 
plate 12in long, 3jin. wide, 
in. thick, with two holes 
24in. centres, one hole drilled 
fin. plain, the other bossed 
and drilled jin., broke across 
plain hole at 25°36 tons, the 
ae with the bossed hole 
eft in on being put into the 
machine again broke at 27°38 
tons, the remaining piece 
without any hole broke at 
32°87 tons. The tensile 
strength of the plate so tested 
on be per 
can - 
formed at any le to the 
plate, so that in the case of 
a stay forming less than a 
right angle to the plate there 
will be the same number of 
screw threads all round the 
hole, which cannot be done 
with the plain hole. Wenow 
describe more fully the = 
cess and the machine by which 
this result is accomplished. 
igs. 1. and 2 are a section 


tance seg cast iron; CC, 
2sin. bolts, binding frame- 
work together ; D, top saddle ; 
D', square-threaded screw 
working in nut on saddle D 
and attached to D*, gear wheel; 
E, upper die, adjusted by set 
screws; F, lower saddle; F* 
screw, F? wheel, working 
as D' and D* in upper saddle; 
G, hydraulic der; G?, 
supply pipe lading to force 
pump or accumulator; H, 
8in. ram, hollow; H', plate 
at bottom of hollow ram H; 
I, lower die, which is fixed in 
I, carrier; J, pinion ing 
into spur wheels D*and F°,ac- 
tuated by J', handle; K, spri 
to accelerate recession 
ram, and acting against K’, spindle attached to bottom of 
linder; K?, making up length of —- Fig. 3 
ee the dies E and I—Fig. 1—to a larger scale. Thesedies 
are for punching holes for gin. stays in plates ‘in. thick. 
Fig. 4, shows a plan and section of a plate, with embossed 
holes, as it leaves the machine. The plate to be operated 
on is first marked off with a centre punch in the centre of 


‘ap |) 
| 
| | 
oz | 
v= 
| 
| 
= | 
| 
| 
CC 
| 
\d | 
Ay “Ui ded N 
\ E machine, in which A A! are 
| | \| 2a ai 
' 
| | 
\ 
| — 
H SQ MN SS GV 
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| each place it 18 desired to emboss, and 1s placed, Marks 
—— between the dies E and I, and adjusted by means 
CR RW | 0 a gauge attached to the top saddle. Pressure is then 
NV _admitted to the cylinder, canting the ram and lower die 
| to rise against the under side of the plate. This 
A)D>CDW the plate, forcing the upper side against the top 
ie, the central portion of which is slightly in advance of 
es | the yd surrounding the annular recess which is formed 
| round the penetrating part of the upper die. This causes 
| a displacement of metal, which flows into the recess, and 
|forms a boss. The machine being 7ft. Sin. between 
| supports, by setting the dies midway a plate 3ft. 10in, 
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wide can be embossed by merely — the ger: 
likewise, by setting the dies at one-third of the 
distance between supports, a plate of 5ft. wide can 
be embossed by the plate round. 
When the plate is wider than 5ft. the dies are moved for- 
ward simultaneously by means of the spur gearing, each 
movement being the necessary pitch of the stayholes. A 
large plate is embossed by setting the dies to the first line 
of stayholes, working the plate lengthwise through the 
machine. The dies are then advanced the required pitch 
and the plate worked backwards until a second line is 
formed, and so on until the entire plate is embossed. A 
thin film of metal, corresponding to the clearance of the 
dies, is left in the plate and is removed by drilling. The 
pressure required to emboss a fin. hole in a steel plate is 
from 32 cwt. to 34 cwt. per square inch on the ram, which 
is equal to from 80 tons to 86 tons on the die, or equal to 
179 tons’ per square inch. This seems an enormous 
pressure for any punch to stand, but it is the maximum 
pressure, and is only attained at the completion of the 
stroke, and is probably distributed over the base of the 
punch and not confined to the punch itself. For copper 
from 17 to 20 cwt. per square inch pressure on the ram 
or 42 to 50 tons on the die is sufficient to emboss holes 
of the same size. In each case the time occupied on one 
hole is from 25 to 30seconds. For stays not at right angles 
to the plate, holes can be punched with the boss canted, so 
as to give full threads, by altering the adjustment of the 
dies. The dies can be changed in three or four minutes. 
In the description of this machine which appeared in our 
issue of the 25th ult., we compared the strength of an 
embossed plate with that of an ordinary plate, and gave 
the ultimate results at 68 tons and 7°3 tons respectively. 
This did not show a great advantage for the embossed 
plate ; but on comparing the tests of the two Sn we 
find that with a pressure of three tons the deflection of 
the embossed plate was only ;'; of an inch, while with 
the same pressure the deflection of the plain plate was three 
times as great. Mr. Hardcastle exhibits some very inte- 
resting specimens of steel and copper plates, showing the em- 
bossing in various s' and illustrating the peculiar flow of 
metal which takes place during the process, also the test 
plates already alluded to and a fire box, one of three made 
for a six-horse traction engine by Messrs. John Fowler 
and Co., of Leeds. 

The Pearson and Knowles Coal and Iron Company has 
a very interesting stand in the form of a table formed of 
a single boiler plate with an ornamental rim rivetted 
round it, and having legs of bar iron twisted cold. The 
back of the stand is formed of a buckled plate, and 
the exhibits are mostly specimens of the iron made by the 
company, twisted in various ways to show the excellence 
of the material, and full-sized models showing the applica- 
tion of Atherton’s patent tire, which was recently illus- 
trated and described in Toe ENGINEER. 

Messrs. Gwynne and Co., Essex-street Works, Victoria 
Embankment, London, W.C., show a centrifugal pump for 
circulating condensing water through surface condensers of 
marine engines, with the engine attached. This we illus- 
trate. The crank shaft of the engine is coupled direct to 
the end of the pump spindle. The pump possesses a novel 
feature in a part of the casing being removable so that 
the fan, or disc, and spindle can be taken out without 
difficulty and without its being necessary to draw the disc 
off the spindle as in all other pumps in which there is an 
arrangement for withdrawing the disc without breaking 
any of the pipe joints. These arrangements are usually 
very defective, as in all of them a joint of one of the suction 

es has to be broken, and to pull the disc, whilst it is 
in the pump, off the spindle, is a matter of great difficulty, 
the latter being often coated with corrosion, dirt, &c. The 
ump exhibited is similar in all respects to several that 
ve been supplied to Messrs. Caird and Co., of Greenock, 
for the ss. Ballarat, Valetta, Parramatta, Masilia, Tas- 
mania, Chusan, Coromandel, and Bengal, of the Peninsular 
and Oriental Steam Navigation Company, which has used 
this pump exclusively for several years past. 

Although not exactly an engineering exhibit, we cannot 
help noticing the excellent quality of the workmanship and 
finish in every detail of the boat and canoes shown by 
S. Bond, of Birkenhead. The ~ of these is a canoe- 
shaped boat called the Vital Spark, of which five or six 
have been already built. It is a double-ended boat, decked 
all over except a well, is 18ft. long by 5ft. beam, and draws 
2ft. of water. It is carvel built, with a lead keel 
weighing 8 cwt., and carries 2 cwt. of ballast inside. The 
deck and fittings are of teak, and the rigging is finished 
in a most seaman-like manner, everything being practical 
and fit for use on the rough waters of the Mersey. The 
other small canoes are beautiful pieces of work, and com- 
na many ingenious devices to make the most of thesé 
ittle craft, which hardly come within our province to 
describe in detail. 

Lloyd’s Register of Shipping send an interesting 
memento of the past in the original engines of the steamer 
Comet—the tirst vessel propelled by steam, and constructed 
in 1812. This engine is surrounded by models showing 
various types of marine engines, from the old side lever 
paddle engines to the modern triple expansion screw engine. 

Of considerable local interest are two wagons, or as they 
are called in Lancashire “ lorries,” desi by Mr. Alfred 
Holt, M. Inst. C.E., and constru by Messrs. Peter 
Shone and Sons, of Love-lane, Liverpool, and intended 
to show the system of carriage which it was pro- 
posed to adopt by the Lancashire Plateway Com- 
a This scheme was before Parliament in 1883, 

t was withdrawn, and has since been in abeyance until 
the result of the Manchester Ship Canal scheme could be 
ascertained. The idea is to construct lorries suitable for 
conveying merchandise either by road or rail, and which 
could be brought by horses from the docks or manu- 
factories, placed upon suitable rails, coupled up into trains 
and conveyed to their destination by locomotives. Two 
lorries are exhibited, coupled together and standing upon 
rails, which have guard rails placed outside the ordinary 
rail, and projecting above them to keep the lorries on the 
track, A pair of ordinary railway wheels are 


placed upon the rails to show that ordinary railway 
rolling stock could travel on the same way. The lorries 
are fine specimens of wheelrights’ work, and are intended 
to carry a load of 5 tons, the weight of each lorry being 
24 cwt. There are two ordinary oak stringers under the 
floor 3}in. by 3in. each, as are generally used in vehicles of 
this description; to these stringers are attached at the rear a 
short wooden coupling frame by means of flat iron bars 
which run alongside the stringers to take the strain to the 
front top bolster, to which point the strain is also brought 
from the front end of the vehicle. No provision is made 
for locking the forebody, rigidity being obtained by 
the coupling frame. Semicircular wooden buffers are 
halved on the projecting portion of the two oak 
stringers already alluded to. No brake is provided on 
either lorry. The shafts are of course elle =e and the 
coupling is effected by the same iron bar which secures 
the shafts. These lorries could never form of a train 
of a large number of such vehicles, for even if the front 
vehicles withstood the strain of hauling a heavy load 
behind them, they most certainly wouid double up under 
the pressure when descending the sharp gradients which 
it was pro to adopt on the plateway. Messrs, Shone 
and Son exhibit a specimen of the largest sized lorry 
made by them, and principally used about the docks at 
Liverpool. It measures 18ft. by 7ft. and weighs 55 cwt. 
It wd pens with skids to carry rails, and will transport 
a load of 15 tons. ; 

The Falcon Engine and Car Works, of Loughborough, 
exhibit an omnibus and a road and rail truck for use on 
tramways (Perrett’s patent). This truck has four wheels 
for use on the rails, and four for the road, with a wide 
tread, either set of wheels is raised or lowered by means of 
an excentric on the axle, turned by a pinion and toothed 
wheel. The object of this truck is to convey goods to their 
destination partly by horses and partly by steam, as in the 
case of the Lancashire plateway, without the necessity 
of unloading. A highly-finished motion drawing shows 
Scott Russell’s patent condensing tramway engine, which 
is now regularly at work on the Birmingham Cen- 
tral Tramways. This engine is compound, with two 
inside cylinders, and weighs 10} tons in working order. 
The steam is condensed in a tubular condenser like that of 
a marine engine, and has as well an air pump, so that 
there is a vacuum in the low-pressure cylinder, There is 
also a circulating pump which sends the water required to 
condense the steam into a multitubular cooler on the roof, 
and as long as the engine is working this water is 
kept continuously circulating. The steam is thus well 
condensed under the worst conditions of temperature and 
atmosphere, and the economy of fuel is likewise great. 


ASSOCIATION OF MUNICIPAL AND SANITARY 
ENGINEERS AND SURVEYORS. 

THE annual meeting will be held in Hanley on ete Pakeg, 
and Saturday, the 8th, 9th, and 10th of July, 1886. mem- 
bers will assemble at 12 o’clock—noon—on Thursday, July Sth, in 
the Town Hall, Hanley. 

The business for Thursday, July 8th, is as follows :—10.30 a.m., 
Council meeting at engineer’s office, Town Hall, Hanley; 12 noon, 
annual meeting of members in court room, annual report, election 
of officers, and general business. 

The following amendments and addition to the rules will be 
proposed by the Council:—Rule IIL.—({a) That the Association 
consist of civil engineers surveyors holding chief permanent 
appointments under the various municipal corporations or sani- 
tary authorities within the control of the Local Government 
Board or under the Metropolis Local Managements Acts. () Civil 
engineers and surveyors holding permanent appointments under 
any public authority within the United Kingdom, or in the colonies, 
or foreign countries, shall be eligible for election as bers, sub- 
ject to the a of the Council, The Council shall also have 

wer to elect such hono members as they may see fit, 

ule V.—(a) The Council shall nominate one name for ident, 
three for the vice-presidents, &c. (b) Addition to Rule V.: After 
the words ‘‘ 20th April in each year,” and in case the members’ 
nominations should not reach fifteen, the Council shall have power 
to make up the total number of nominations to thirty. New rule: 
“That candidates successful in obtaining‘certificates of competency 
at any examination under the auspices of the Association, and who 
are not otherwise qualified as members of the Association, shall 
constitute a class of uates, and as such shall be entitled to 


of proceedings on payment him of an ann subscription of 
one guinea, and shall be erred to the class of members when 
qualified, according to Rule III. A graduate shall not be required 
to pay an entrance fee either on his becoming a graduate or on his 
transfer as member.” Mr. R. Vawser will move the appointment 
of a Parliamentary Committee. 

The President’s address will then be delivered, and afterwards 
the following papers will be read and discussed :—** On the Present 
State of the Rural Road Question, with some Remarks on the Main- 
tenance of i Roads,” by Ellice-Clark, M. Inst. C.E.; 
““On Notes on Recent Sewage tions in Nottingham and its 
Neighbourhood,” by Mr. Ogle Tarbotton, M. Inst. C. At 1.30 
— there will be a short adjournment; at 2 p.m. a discussion, 

If time permits members will visit various works in the 
town. The annual dinner will take place at the North Stafford 
Hotel, Stoke-on-Trent, at 6.30 p.m. 
On Friday, July 9th, at 10a.m., the members will meet in the 
room for reading and discussion of the following papers :— 
“On Street Watering,” Mr. W. Santo Crimp, A.M. Inst. C.E.; 
“On the Public Supply of Electricity in Towns as an Illuminant,” 
by Mr. Jas. N. Sh: ed, B.A. Inst. C.E.; ‘On the Economic Pro- 
duction of Coal Gas,” by Mr. R. P. Spice Inst. C.E.; *‘ On the 
Refuse Destroyer at Nelson,” by Mr. Wm. Dent. At 11.30a.m. 

‘own , New ions Court and a es, the 
library, the slaughter-houses, the public baths, the markets, the 
market square, the paving works. At 1.30 p.m. there will be a 
short adjournment, At 2.30 p.m. they start from the Town Hall 
to visit Bucknall-road canal bridge and retaining wall, the Sanitary 
Hospital being erected for the Hanley, Stoke, and Fenton Hospital 
Board, the Nelson and Eastwood bridges, Messrs. Taylor and 
Tunnicliff’s earthenware manufactory, the Hanley sewage works, 
and, if time permits, the intercepting sewer in Cemetery-road 
returning to the Town Hall to resume pa) and discussions, i 
desired. It is ex: that the Thomson-Houston system of elec- 
tric lighting will be in operation every evening during the week in 
the vegetable market and central squares of the town. 

On Saturday, July 10th, at 10 a.m., the members will assemble 
in the Town Hall for the closing busi of the ting. Arrange- 
ments will be made for parties of the members who may wish to 
visit some of the following :—The Potteries Waterworks pumping 

Collieries ; 


also ' china manufactories, lithographic prin 


stations at Stockton Brook and Wall ie » 
ters, &c, 


LIFE OF LOGGERS. 
Tue logger’s harvest and means of getting his crop from the 
pineries to market is, perhaps, as little understood as any other 
tn the land.” liven them ogging 
istricts who are not engaged in the business generally have little 
idea of how the pine logs they see floating down the Mississippi, 
St. Croix, Chippewa, and other rivers leading from the pineries 
are gathered and rafted. Were it not for a kind provision of 
nature it would be impossible to get the great unwieldy logs from 
the pineries to the saw mills so that the manufacture of lumber 
could be within reach of the consumer of limited means, Wagon 
transportation would be next to impossible, and , 4 railroad would 
be vastly ———. The pineries of the North-West are 
located on about the great watershed where the aainieri. 
its tributaries, and the tributaries of Lake Superior find their 
source. The main shed, which divides St. Louis, Little Black, 
and the other rivers on the north side from the Mississippi, 
St. Croix, Chippewa, and other rivers on the south side, has branch 
sheds extending between the streams flowing south down to their 
fl » between the streams on the north side down to 
Lake Superior. The shed and branches are high enough to fur- 
nish head for a strong current, and from the head leading down to 
the main streams are a multitude of creeks, brooks, and mere 
ravines. These last are all utilised by the 1 A series of 
sluice dams are constructed along each creek, k, and ravine, 
and each dam is put in in the fall of the year to collect 
water for use in the spring. ter the dams are repaired and in 
shape, the crews of men are set to work cutting pines and piling 
the logs in convenient localities. When the snow comes, the 
work of hauling the logs from the piles in the pineries to the 
dammed ravines begins. For this purpose immense sleds, hauled 
by four or six very heavy horses, or as many oxen, are 
used. These sleds are from 12ft. to 14ft. wide, and some- 
times as many as 100 logs are hauled at a load. The piles 
of logs are seldom more than three miles from the ravine, so that 
many loads are hauled by each teamster in a day. The logs are 
dumped from the sleds on to the ice and scaled, Scaling is a 
logger’s term for measuring a log to ascertain how many feet of 
lumber it contains. The scaling is done by skilled men, and with 
cealing — or log rules. The logs come from the pineries all 
cut in uuiform lengths, 12ft., 16ft., 20ft., 24ft., and 28ft. The 
caliper takes the diameter of the log, and indicates on the rule the 
number of feet of lumber according to the — In the pos | 
the accumulation of water from the fall winter rains an 
which have been piled on 
the ice. 

The sluice dams are accordingly opened and the work of driving 
baie. The driving process is accomplished by crews of men who 
follow the logs as they float down to the main streams, and prevent 
or break log jams or gorges. The next place of interest in the 
transit of the logs is the boom. It is at the boom that the logs are 
put into brails to be floated down to the rafting grounds, placed in 
rafts and pushed by steamers down the Mississippi. A brief de- 
scription of the St. Croix boom will give an idea of all the large 
booms of the North-west. The St. Groix boom commences four 
miles and a-half below Marine, is five miles long, terminates two 
miles and a-half above Stillwater, and is on the west side of the 
main channel of the St. Croix River. It is practically an enclosure 
into which the logs are driven, made into brails, let out at the foot, 
and delivered to the owners. The enclosure is made in this way. 
A row of piles, extending above medium water about seven feet, 
line the west shore, and another row of piles line the west edge of 
the main channel. Attached to the rows of piles are continuous 
floating walks made of heavy, strong planks. Across the foot of 

arpose of retaining in the m unti © workmen are 
me ned with them. The logs as they come down the river are 
driven into the enclosure by a crew of men stationed at the head of 
the boom. All along the floating mene’ walk on the shore side are 
men at work tieing with the logs together into brails. Every 
logger has certain recorded marks which are placed on his logs in 
the pineries. The men on the plank walk are nearly all divided into 
squads, each of which places all the marks of a certain logger in a 
brail. A few rods apart are ropes stretched from the piles along the 


ping from log to log and shove them up to the shore where wanted. 
he 


oe on the lake. Nearly every 7 lumber or logging firm on the 


with these 
ground is simply a sheet of water cut off to the shore by rows 
piles lined with floating retaining logs fastened end to end. In this 
enclosure the brails are made into rafts. The working season at 
the boom is generally of about three months’ length in each year, 
during which time hundreds of men are employed. These men 
live at the being boarded there by the m corporation. 
It is novel and exciting to see them at their work, skurrying like 
squirrels over the floating logs—now riding a single log over an 
open sheet of swift running and deep water, then leaping to 
another log, likely catching on to it near one end, sinking it under 
water, and rising with it rolling under the feet, which are rapidly 
stepping with the rotation until the log is steadied. To the inex- 

rienced it looks like dangerous work, and would be to such ; 
Pat those engaged at it seldom fall into the water, and a case of 
drowning among them is something of rare occurrence.— The New 
York Lumberman. 


A Larce Fan Enornze.—At the near 
Sheffield, which has until lately been ventila a high-speed 
fan driven a belt from a horizontal engine, a Willans high- 
speed engine within the last few days been applied to drive the 
fan direct. Considering the prejudice which exists against high- 
8 engines as a class—due to troubles and breakdowns, in which 
the Willans engine, however, has had no it is not surprising 
that a great deal of interest has been excited in colliery circles by 
the experiment, if it may be called such. The scale at least com- 
mands attention, for the engine is able to indicate 100-horse power 
with the comparatively low-pressure at present available in the 
boilers, and with improved pressure this could be increased con- 
siderably. At present, with the revolutions limited to 300 per 
minute, about 80-horse power is indicated, with cut-off at half 
stroke. It has, however, been arranged that should new boilers 
be at a future time laid down, the rate of expansion 
increased, or the engine altered into a compound engine of the later 
Willans ¢; The fan is required to run day and night, stopping 
only for a few hours on Saturdays. The engine was started on the 
14th inst., and ran extremely well, the absence of lubricators— 
there are none, excepting the sight-feed lubricator on the steam 
pi being much appreciated. The saving in trouble will, it is 
ieved, be accompanied by an equally important saving in fuel 
and in space. Assuming, as is reasonable, that the engine will 
continue to run as it has commenced, it may be said to constitute 
a new departure effected in colliery ventilation, for Messrs. 
Willans and Robinson, of Thames Ditton, the makers of the 
engines, have already supplied engines for driving dynamos 
absorbing a horse-power very much in excess of that required 


the Woodth fan, and running at considerably higher 
The Woodthorpe ta the qhoperty of the Nunnery 
Company, of 


| 
shore to the piles the to 
one of these ropes'and stepping on the floating logs are two or three 
men engaged at sorting out the particular marks wanted by the 
squads nearest to them on the walks making brails. The marks 
not wanted are permitted to float by to the ropes below. The 
marks wanted are called and men with come | 
the logs are again scaled, branded With the boom mark, and the 
brail is cut loose from the plank walk and floated down to the foot » 
of the boom. The retaining row of logs is opened like a gate, the 
brail of logs passed out and delivered to its owner, who takes it down 
attend all general and district meetings, and to take part in the 
: proceedings thereof, but shall not vote in the election of the 
Council. A graduate shall be furnished with a copy of the minutes 
{ 
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RAILWAY MATTERS. 


Work on the Midland Railway, Burmah, is being vigorous, 
pushed forward, and it is expected the line will be comp! 
within two years. 

THE first through train of the Canadian Pacific Railway left 
Montreal for Vancouver on Monday night, its departure being 
witnessed by some thousands of spectators, 


THE municipality of the French capital having voted certain amend- 
ments to the Pari a Railway Bill, has been informed 
the Minister of Public Works that the modifications, if 
in, would involve the abandonment of the measure, 

Tue Locomotive Superintendents of Scotland met at the Inter- 
national Exhibition, Edinburgh, on Friday, the 25th ult., and 
held their quarterly meeting in the Council-room there, the use of 
which was granted by the general manager, Mr. Hedley. 
Drummond, president of the association, presided. 

A part of the masonry of the West-shore Railway across 
the creek west of Port Jackson, N.Y., has been found to be defec- 
tive because the two walls were built too near each other, so that 
the iron stringers on which the bridge superstructure rests have 


not sufficient room for expansion they warp in consequence, 
The outer wall is being taken down and will be rebuilt, 


On the 24th June the midnight express from Brussels to Ant- 
werp had a narrow escape. ee oe he a high speed near 
the station of Vieux-Dieu, a driving wheel broke, causing the 
engine to leave line. Only the tender and guard’s van 
followed, and the whole train was gery Seeks to a stand in a 
are distance by the aid of the Westinghouse brake, and 
without injury to a single passenger. 

TuE report of the Hegel Gomsalsien on, nted to inquire into 
the management of the way and Public Works ents of 
Tasmania has been issued. ~ It is and generally 
condemns the system of working. e eer-in-chief states 
that the attack which led to the inquiry was in the main directed 

t himself personally, and he asks to be relieved of all work 
in connection with roads and buildings. 

Tue American Record and Guide says there is reason to believe 
that work on the Hudson River tunnel will soon be recommenced. 
According to a very credible rumour, the New York Central, the 
Pennsylvania Central and other roads which bring freight and 

engers to the New Jersey river front have joined hands to 

p foi this enterprise. It is said land has been bought com- 
ding the approaches to the tunnel on the jersey shore. 

SLEEPING cars with bath-rooms are the latest. The Railway 
News says some of these have been placed on the Canadian Pacific 
Railway, and tired and dusty travellers who cross the Continent 
will be able to take a thorough wash at any time durin 
journey. These cars also have buffets, smoking-rooms, and all the 
other latest sleeping car im ements which tend to make long- 
distance journeys comfortable and enjoyable. The Canadian 
Pacific owns operates its own “‘ slee ” and they are built 
and furnished in a manner almost regardless of expense. 


IN rtion to tion, the test rate of railway increase 
since 1 has been in Australia, but its m is still small, as 
is its population. In Europe nearly one-fourth of the railroad 
built since 1880 is in France, which in its mileage 3121 
miles, or 19°2 per cent., in the four years. In proportion to popu- 
lation, it has now a er mileage than any other European 
country except Sweden, Switzerland, Denmark, and Great Britain 
and Ireland, In bg ow to area, it is behind Belgium, Great 
Britain and Ireland, Holland, Germany, and Switzerland. 

THE East Indian Railway Company has 1,036,527 iron plate, 
178,313 iron bowl sleepers, and 2047 lineal yards of wrought iron 

Of wooden sleepers, the company has down 3,073,559, 
The average age of all the sleepers in the roads at the middle of 
the last half of 1885 was 10°55 years. The permanent way of the 
East Indian Railway is laid with 2155 miles of double-headed rails 
weighing 82 lb. per yard, 1217 miles weighing 74 1b. per yard, and 
1310 miles of steel rails weighing 75 lb. yard. The average age 
of rails in way at the middle of the -year was about sixteen 
years. 


Tue construction of the Scinde-Hagar strategical frontier rail- 
way, British India, is making rapid progress, A section ninety 
miles long has been laid from Shen Shah, opposite Mooltan, on an 
alignment parallel with the left bank of the Indus. The rails are 
being laid at the rate of three miles daily. The Scinde-Pishin 
railway will, it is said, owing to financial , not be carried 
for the present past Shah-Ahmed, the site of the proposed 
entrenched camp, but an iron bridge will be thrown across the 
Lora river in front of that position. It is possible that the delay 
may prove beneficial if it has the result of procuring more thoroug 
examination than has yet been made into the ive merits of 
the tunnel scheme and of the Khojah alternative route by Muskhi, 
which, although longer, would avoid the difficulties of the Khojah 
range. 

A SERIOUS accident occurred on Wednesday near Portadown, on 
the Great Northern Railway of Ireland, by which five persons were 
killed and twenty severely injured. The Times says the accident 
occurred about two miles below Portadown, at a spot where the 
line runs alongside a — ditch. It is believed that the great heat 
of the past two days had caused the rails to expand, and on the 
2.30 p.m. train from Portadown to Dublin reaching the place, the 
engine left the track and dashed into the ditch, dragging with it 
the whole train save the guard’s van, which, from some unex- 
cause became detached, its escaping unburt, 

e engine-driver and stoker were pitched headlong into a meadow 
on the other side of the ditch, and were also uninjured. The two 
comers next the engine were telescoped and completely wrecked, 
and of the passengers, four were killed and the rest injured. 
Half a dozen medical men were quickly on the spot. 


Tuer St. Gothard Tunnel line was opened for traffic on the Ist of 
January, 1882, Since then Germany has increased the value of 
her exports to Italy from 66,000,000f. to 110,000,000f., and to 
Spain—by Genoa—from 51,844,008. to 88,679,000f. As for Swit- 
zerland, in 1881 her exports to ay Ae valued at 37 000, 000F. ; 
they have now risen to over 75,000,000f. Italy has benefitted even 
more. Her exports to Switzerland, Germany, and Belgium have 
risen by leaps and bounds, and the commerce of the port of Genoa 
in particular has increased since the St. Gothard line was opened 

per cent. What Italy has gained, France has lost. Mer- 
dise from the North wishing to reach the Mediterranean is 
being more and more sent to Genoa instead of Marseilles. The 
former port, thanks to the St. Gothard line, has the advantage in 
distance over Marseilles as follows :—From Ant , 76 kilometres 
Ostend, 34; Charleroi, 66; Brussels, 76; Namur, ; Amsterdam 
139; Utrecht, 162; Cologne, 259, 

ENGLISH a are looking to Holland as a field for railway 
en ise. Holland has an area of 12,680 square miles, and a 
pope tion of some 4,300,000 inhabitants, but possesses only about 

100 miles of railway. The waterway Fagan has hitherto provided 
sufficient means of locomotion to meet the wants of trade and com- 


1 Lig 
pany proposes to utilise the existing public roads for light Spine tg 
er business, and for work- 


> 


ing by steam. The gauge 
be built i B a | A for Rotterdam, the Hague, and 
—to Oudenbosch and to the frontier of jum—a dis- 
tance of about 28 miles. The Société des Chemins de Fer Vicinaux 
has arranged to make a similar line from Antwerp to the frontier 
simultaneously with this one, so that there will be uninterrupted 
communication between Breda and Antwerp. The second line is 
to run from Druten through W: on, passing through 
many thriving towns and communes to Gennep, a distance of 
about 29 miles, 


NOTES AND MEMORANDA. 


OBSERVATIONS of the temperature of the Thames are made 
regularly at the Deptford Cattle Market. The mean temperature 
of the year 1885 was 48°6 deg., being 0°7 deg. lower the 
average of the preceding forty-four years. 

New apparatus for recording the readings of thermometers 
been brought into use at Greenwich, and thermometers have been 
placed about 20ft. above the ground, from observations of which 
it seems that the range of temperature during the day is greater 
at 4ft. above the ground than at 20ft. 


THE following are instructions for making a mixture for cating Messrs 
irits 


blackboards :— lve 11b. shellac in one gallon of spiri 
wine, 95 per cent.; when dissolved add 41b. of best ivory black, 
5 oz. finest flour . and 1b, ultramarine blue. Mix and put 
well each time the brush is dipped into 
the mixture, 


In a communication to an exchange, the loss of power by trans- 
mission through one pair of bevel wheels, when run dry, was 
mB and when well oiled, 3} to 64 per 
cent. The correspondent complains that gear makers, under the 
idea that gear teeth roll ther, sometimes say that they work as 
easy when dry as when well lubricated. 

THERE were only twelve days last year on which the sun’s disc 
was observed to be free from spots. As compared with 1884 the 
mean daily area of spots and faculz in 1885 is less by about 25 per 
cent, Photographs were taken at Greenwich in 1885 on 208 days, 
India or the Mauritius. us a record has been obtained for 360 
days of the year. 


TABLEs for calculating the alterations in volume of crude petro- 
leum with accuracy, are in use in America. These tables were 
constructed on Gay Lussac’s formula—{* where P= 
weight of fluid before heating it; p = weight of the fluid after 
heating, and after the apparent expansion has been removed; t= 
change of temperature; k=co-efticient of expansion of the glass; 
a=co-efficient of expansion of the fluid. 

THE aghast temperature in the shade durirg 1885 was 90°2 deg., 
on July 26th, and the lowest 22°3 deg., on January 22nd. The 
mean monthly temperature was above the average in February and 
July, and below in Jan » March, May, August, to October and 
December. As regards the long-continuing cold weather this 

4 the mean temperature for the whole period, January 5th to 
Mare 18th, 1886, was 33°8 deg., being 5°9 deg. below the average; 
for the period February 1st to March 18th, 33°2 deg., 6°9 deg. 
below the average; and for the period March 1st to 18th, 32°6 deg., 
being 8°2 deg. below the average. 

Pror. MICHELSON, as a result of his recent experiments on the 
velocity of light in bisulphide of carbon, says that he would beinclined 
to place the maximum iancy of the light between the spectral 
lines D and E, but nearer to D, If we take the mean between D 
and E, we have— 


K_ K(2V - U) 


K denoting the sly & vacuo (see Amer. Jour. Sci., vol. 
xxxi. p. 64). The number observed was 1°76, “with an uncer- 
tainty of two units in the second place of decimals.” This agrees 
best with the first formula. The same would be true if we used 
values nearer to the line D. 


THE following particulars of the leather belting for driving the 
machinery in the electric light department of the Inventions 
Exhibition of 1885 may be of interest, as giving the velocities and 
powers in a particular case:—No. 1 belt, 70ft. in length, 10in. 
wide, running at 2585ft. per minute, transmitted 120 indicated horse- 
power; No. 2 belt, 73ft. in length, 15in. wide, running at 2585ft. 
minute, transmitted 170 indicated horse-power ; No. 3 belt, 60ft. 
in length, 16in. wide, running at 3270ft. minute, transmitted 
200 indicated horse-power ; No. 4 belt, 86ft. in length, 24in. wide, 
running at 2585ft. = minute, transmitted 350 indicated horse- 
power; No. 5 belt, 86ft. in length, 15in. wide, running at 2585ft. 

minute, transmitted 170 indicated horse-power ; No. 6 belt, 
Bett. in length, 15in. wide, running at 2585ft. per minute, trans- 
mitted 170 indicated horse-power. The belts were and are in the 
Colinderies made by John White and Sons, Bingley, Yorkshire. 


several hundred pore ago. He adds:—“ It is said in the Japanese 
history called ‘Kokushiriyaku’—I am told—that rock oil, or 


which was 1260 years ago, or about A.D. 615, and that was oem | 
at Kusédzu, where there are still many natural exposures, as we 
as dug wells. The name of the place, Kusédzu, is the name given 
in the country to rock oil, and it means ‘stinking water; and the 
very fact that the word is by contraction so much changed from 
its original form, Kusaimidzu, shows of itself considerable antiquity. 
Natural gas even is called Kazakusédzu, the first two & bles 
meaning wind or air, and evidently identical etymologically with 
our very modern Western word gas.” 

In his lectures on Petroleum, before the Society of Arts, Mr. 
Boverton Redwood notes that Gibbon states that, in a.p. 624, the 
Emperor Heraclius wintered at the mouth of the river Kura 
seventy miles south of Baku, and that his “‘ soldiers extinguished 
the fire, and —- the temples of the Magi.” Marco Polo, 
who wrote in the 13th century, is su to have referred to 
the petroleum of Baku when he stated that there was in this 
neighbourhood an abundant spring of oil, not good for food, but 
good to burn or to anoint camels that had the e; and he 
added that the people came from great distances to collect it. As 
far back as 1436, petroleum found on the shores of Lake Tegernsee, 
in Bavaria, was employed medicinally under the name of “St. 
Quirinus’s oil.” Francesco Ariosto stated that he cured men and 
animals afflicted with itch with the petroleum which he had dis- 
covered in 1460 at Mont Libis, in the Duchy of Modena. Jonas 
Hanway, in the middle of the 18th ces tury, described the so- 
called eternal fire at Surakhani as a flame in colour and gentleness 
not unlike a lamp that burns with spirit, only more pure, and 
sometimes rising to a height of 8ft, when the wind blows. 

AT a recent meeting of the Chemical Society a paper, entitled 
“Notes on Sir W. Fairbairn’s Experiments on Remelting Cast 
Iron,” was read by Thomas Turner, Assoc. R.S.M. In 1853 Sir 
W. Fairbairn remelted Eglinton hot blast pi iron eighteen times 
in order to ascertain the effect prod peated melting 
—B., A. report, 1853, 87. The metal at first gradually improved, 
but afterwards rapidly deteriorated, becoming white and hard. 
The author recently attempted, with the aid of these results, to 
explain the effect observed. The of these analyses had 
been questioned by Snelus and others, and & the kindness of Pro- 
fessor Unwin the author has been enabled to repeat the chemical 
examination from the results obtained :— 


No. of | (Total | Manga- | Phos- 
melting | carbon. ‘Combined Silicon. ‘wenn 


4°22 0°03 1°75 0°47 
2°97 | 0°08 8°21 0°05 0°58 0°53 
2°04 0°85 2°52 ol 0°83 0°55 
1°31 218 0°18 0°23 0°56 
| 2M 2°87 1°75 1°95 0°16 0°17 0°58 
16 2°88 1°88 0°20 0°12 0°61 


It follows that the author’s previous conclusions, based upon 
Calvert’s analyses, were erroneous, and that the action of remelt- 
ing was one of oxidation, resembling in character that of the 
** refinery,” ddling , the open-hearth furnace, or the 
Bessemer 


MISCELLANEA. 
THE Geologists’ Association will make an excursion to North- 
umberland on August 2nd to 7th. 


THE number of visitors to the Colonial and Indian Exhibition 
for the week ending June 26th was 171,899; total since the open- 


has | ing, 1,298,101. 


THE general manager of the Cape railways is urging the desira- 
bility of cultivating the colza and tana plants, with a view to 
native production of oils now imported. 

A STRIKE of rivetters has occurred in the shipbuilding yard of 

. Russell and Co., of Greenock, against a reduction of 3d, 
per 100 rivets on the rates of piece payment. 

THE Geologists’ Association will make a whole-day excursion to 
the Maidstone district on Saturday, July 10th, in conjunction with 
the Maidstone and Mid-Kent Natural History Society. 

_ AN exhibition of motors, tools, and machine tools for small 
industries, and for the production and application of electricity, 
will be held at Stockholm from July 12th to September 12th. 

A uirT to be worked by water from the Hydraulic Power Com- 

y's mains has been erected by Messrs. Smith and Stevens at 
orfolk House, Thames Embankment, for the service of the entire 
height of the building. 


A SALE of electrical eager fittings, the surplus of the Swan 

United and Edison ric Light Company, will take place on 

Wednesday, Thursday, and Friday next, the 7th, 8th, and 9th 

es dynamos, arc Ps, switches, 

fixed, semi-fixed, and portable engines. 

WE have received from the Carron Company a cast iron ue 
carrying an ornament, consisting of a beautifull; clean fiower- 
basket and flowers in relief. The plate is one-eighth of an inch in 
thickness, and the iron is of so excellent a quality that five holes 

in. diameter have been punched in it and part has been sheared. 
nder the punching machine it has behaved like wrought iron. 

At the Conference in the Colonial and Indian Exhibition to- 
morrow, Saturday, July 3rd, at 3 p.m., an address will be delivered on 
“*The Mineral urces of Canada,” by A. R. Selwyn, C.M.G., 
LL.D., E.R.8S., director of the Geological Survey of Canada. The 
discussion will close at 4.30, The Conference will then adjourn to 
the Canadian Court, where further explanations of the exhibits 
will be given. 

CONFERENCES at the Colonial and Indian Exhibition will be held 
on Saturdays, July 17th and July 24th. Sir F. Dillon Bell, C.B., 
K.C.M.G., Agent-General for New Zealand, will preside. The 
first address, on ‘‘The Mineral Resources of New om >” will 
be introduced by Sir Julius Von Haast, K.C.M.G., F.R.S., director 
of the Canterbury Museum, N.Z.; and the second, on “The 
Mineral Resources of Australia,” by F. W. Rudler, F.G.S., curator 
of the Museum of Practical Geology, Jermyn-street. 

THE new canal which the German Government intends to con- 
struct, in order to connect tne Baltic and the North Sea, will run 
from Brunsbiittel, in the mouth of the river Elbe, with small curves, 
vid Gieselau to the southernmost part of the Eider, and thence 
along the course of that river to Rendsborg. It will then take the 
same direction as the present Eider C till where it joins the 
Baltic at Maltenan. The new canal will, however, be much 
straighter than theold one, Locks will be used only at each end, in 
order to avoid the tides. The canal will have a width at the 
water's surface of 185ft., and at the bottom of 80ft., with a depth 
of 25ft. This will enable the German ironclads to pass through 
it, a question of great importance in case of war. 

THE co-efficient of expansion of crude petroleum varies according 
to the proportion of the more volatile hydrocarbons present, as is 
shown in the following, in which the specific gravity is given for 
15 deg. C. _ Under ‘700 sp. gr., expansive co-efficient for 1 deg. C. 
“00090 ; under *700 to ‘750 sp. gr., co-efficient °00085; under to 
*800 sp. gr., co-efficient ° 3; under ‘800 to ‘815 sp. gr., co- 
efficient 00070; over °815 sp. gr., co-efficient "00065. The rate of 
expansion has also been found to vary according to temperature. 
In practice it is customary to add to or subtract from the observed 
— gravity ‘004 for every 10 deg. Fah. above or below 60 deg. 

ah., and this is found to afford a sufficiently close approximation 


lug | to the truth for all commercial purposes in the case of all the 


ordinary petroleum products. 

TuE steel framework of the statue of Liberty, at the entrance of 
New York harbour, is being very rapidly erected, about 70ft. being 
up now. This takes it up to the waist of the statue. The heavy 
part of the work was completed on the 15th ult., and the entire 
interior structure would be in Psp by July Ist. Next will begin 
the patting on the sheets of the exterior, and then the graceful 
outline of the statue will begin to appear. Liberty Island is just 
now one of the most interesting spots about New York, and the 
interest will grow up to the day when the great statue is dedicated. 
Several pieces of the statue are placed where they can be seen 
before they are elevated to their lofty perches. The face of the 
bronze goddess stands on the ground; and thisalone is worth going 
to the island to see. It will soon be 300ft. above ground. 

From Glasgow, the Shipping World says, “‘comes evidence of 
an unmistakeable character that oil has tried and found 
wanting. The managers of the Laird line, after a long trial of oil 
on board one of their steamers, have decided, on purely economic 
grounds, to abandon altogether the use of oil as a fuel, having 
ascertained from practical tests extending over a considerable 

iod, that coal is the cheaper fuel of the two. Accordingly they 

ve had the oil tanks taken out of their vessel, and have returned 
to the use of coal, notwithstanding the fact that the oil tanks 
and the apparatus for accomplishing complete combustion of 
the oil cost a considerable sum of money. Although con- 
siderable ingenuity has been displayed, and several difficul- 
ties have been overcome, there is nothing in the latest 
apparatus and arrangements which have been adopted in South- 
ram Russia, where petroleum has extensively used 
as fuel which —— likely to expedite the adoption of liquid fuel 
in our mercantile marine. There is little probability of petroleum 
being sold in this country at a price which will enable it to take 
the place of coal.” 

THE Panama Canal Committee resolved on the 28th ult. to ask 
five of the Ministers to confer with it, and it will probably hear 
M. de Lesseps to-morrow. Although the Committee, which was 
nominated by a very thin attendance in the Bureaux, is hostile to 
the scheme, these explanations may modify its views. Even, how- 
ever, should its report be adverse, it will be difficult, if not impos- 
sible, for the Chamber to refuse to sanction the lottery loan of 
600,000,000f., required by the company for the completion of the 
canal. It is admitted that M. de Lesseps did not foresee all the 
technical and climatic difficulties with which he would have to 
cope. If the works commenced, and now far advanced, had to be 
abandoned by the present company, the Americans would take its 
eee reaping the entire fruits of what has been done ; while the 

nmch investors would have no equivalent whatever for their 
sacrifices. The Times Paris correspondent says :—‘‘ Ii’ being cer- 
tain that if France abandons the enterprise America will take it 
up and ar it for her own exclusive profit, it cannot be sup- 
posed that the Chamber will debar the shareholders from their 


chance of sooner or later being recouped for their outlay when the 
canal begins, like that of Suez, to realise profits. The inference is 
therefore that, despite all the difficulties springing up in the com- 
pany’s way, the Bill will pass the Chamber, which can scarcely 
pretend to be more mindful of the subscribers’ interests than the 
subscribers themselves are,” 


4 
5 | 
THE water scheme for Mhow Cantonment, Burmah, that was 
F strongly recommended by Generals Phayre and Gillespie, and 
backed up by Sir Lepel Griffin, has been sanctioned by the Govern- : 
ment of India, The work is estimated to cost about six lakhs of 
rupees, 
THE existence of petroleum oil and gas in Japan has been known 
for a long period, and Mr. Lyman, in his first report on the 
Geological Survey of Japan, published in 1877, states that the oil 
wells of Echigo are supposed by the inhabitants to have been di 
> burning Water, Was 10und In Honigo in the reign © 
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Tue engine by Messrs. Douglas and Grant, of Kirk- 
caldy, mentioned in our general article as driving the 
south range of shafting in the machinery section, is 
of the Corliss vertical tandem type, of which they are 
extensive manufacturers. The cylinders are l4in. and 


CRAN’S MARINE ENGINE. 


24in. diameter by 2ft. stroke, and when running at 
eighty revolutions with 100 Ib. pressure of steam the 
engine indicates 120-horse power. The high-pressure 
cylinder has Corliss valves actuated on the improved system 
of the makers, insuring a smart and variable cut-off. Thie 

linder is borne upon the low-pressure cylinder firstly by 
the cast iron rectangular pipe and casing, which connect the 
two, and by wrought iron studs at each side. Steam isdis- 
tributed to the low-pressure cylinder through a slide valve 
worked by an excentric. The valve spindle is carried 


MESSRS, CRAN AND CO., LEITH, ENGINEERS. 
For description see page 8.) 


through the top end of the casing, and the exhaust valv 
of the other cylinder are worked from it. The air and 
feed pumps are worked bya side lever coupled to the 
crosshead. One branch of the ine frame acts as the 
condenser, but in order to prevent heating of the guides 
an air space is left behind the guide plate. The fly-wheel 
transmits the power to shafting by wire ropes in place 
of belting. These are six in number, 1}in. diameter, and 
the rim of the fly-wheel is grooved to receive them. 
The engine does its work satisfactorily, and with great 
smoothness. 

Messrs. Kenworthy and Co., Alpha Works, Oldham, 
exhibit at their stand, amongst other examples of their 
washing and wringing machines, one of a new patent 
wringer and mangle which they have named the 
“ Equipoise.” The machine, as will be gathered from our 
engravings, combines lightness and simplicity of parts 
with strength and efficiency, and is noteworthy for an 
entirely new arrangement for obtaining and regu- 
lating the pressure of the rollers. The accompan 
illustrations give a general view of the machine—Fig. 2 


showing the new 


an annular wheel keyed on the bottom roller s 
is driven by a pinion cast to the fly-wheel B. c isa fixture 
which forms a bearing for the fiy-wheel, as well as being 
a for the annular wheel a inion. This fixture is 
bolted to the machine. The fiy-wheel is kept in position 
by a catch D, Fig. 4, hinged to the guard fixture c, the 
lower part E of it entering a groove cut in the boss of the 
fly-wheel. This contrivance allows the fly-wheel to be 
readily removed, thus making the machine safe to leave in 
the presence of children. The pressure arrangement 
already alluded to consists of a knuckle joint, operated 
upon by a spiral spring, as shown by Fig.5. This arrange- 
ment produces a pressure between the rollers exactly simi- 


lar to that obtained by the use of lever and weights, 
without, however, the disadvantages of this latter mode 
of pressing the rollers, viz. the ining of the roller 
axles caused by the fall of the weights, as well as the 
liability to nt tem to persons using the machine due to 
the same cause. Fig. 5 is a sketch showing this pressure 
arrangement, The projecting part H by coming against 


KENWORTHY'S WRINGER. 
the frame side prevents the levers from forming with 


~ ae other 2! straight line, and thus becoming inoperative. 
‘o apply e 8 requires com 
to the makers’ Pra about which 


FIC.4 
KENWORTHY'S WRINGER. 


causes a tension in the rod E of about 150 lb, Then 


BAxCN = 150 xCK 
CN=%:CK = 3". 
.. Pressure along B A = 150 x 3 — 900 Ib. 


This is very nearly the pressure between the rollers. 
Again, su the top roller to have risen ?”, and conse- 
raped bringing the links into the positions C B,, A, B,. 
is requires the spring to close about 14” more, the 
tension in rod E will be about 7 x 150 lb. or 1050 Ib. 
Pressure along B, A, x CR = 1050 lb. x CK. 


.. Pressure along B, A, = 1050 Ib. 
The vertical resolved of 1050 Ib. is about 917 Ib., or 
almost the same as before; hence it is concluded that by 
using this arrangement an uniform pressure between the 


pressure along 
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ENGINE WITH PROELLS VALVE GEAR. 
MESSRS, T, MCCULLOCH AND SONS, VULCAN IRONWORKS, KILMARNOCK, ENGINEERS 


rollers is maintained for varying thickness of articles 
passed through them. The centre ¢ being capable of 
adjustment, the amount of pressure may be made as great 
as desired, and then by mauling the hand-wheel D, either 


the whole or only a portion of this pressure may be brought 
into use, 


CUT OFF 1-30th. 


CUT OFF 1-l0th. 


DIAGRAM FROM ENGINE WITH, PROELL GEAR. 


Conspicuous amo’ the engines in the machinery 
bavidg one of gear for controlling 


the admission of steam, is,the high-pressure horizontal en- 
gine fitted with Proell’s patent automatic variable expansion 
apparatus, exhibited by Messrs. Thomas McCulloch and 
Sons, Vulcan Works, Ki ock, This firm—who are 
the sole licencees for this gear in Scotland, as Messrs. 
Robey and Co., of Lincoln, who also fit the gear to one of 
their engines in the Exhi- 
bition, are for England—also 
exhibit various sizes of single 
valve apparatus for the con- 
version of existing slide- 
valve engines into auto- 
matic variable expansion 
engines, and show large 
movable di illustratin, 
the principle of the Proell 
gear. The gear itself has 
already been fully noticed 
and illustrated in our 
columns,* so that a general 
reference to its application in 
this case is all that need be 
given. Above is a perspec- 
tive view of the Proell 
engine, as made by Messrs. 
McCulloch, showing clearly 
the general —— of 
the apparatus. e sim- 
icity of the gear is un- 
oubted, consisting properly, 
in fact, of only five parta— 
the ing lever, two bell 
cranks, and two lifters, The 
various movements are ex- 
tremely short, enabling the 
parts to be made compact 
and durable. An experience 
of nearly four years proves 
that, with more than ordi- 
nary hard work, no repairs 
whatever have neces- 
sary. The indicator dia- 
we give, taken from 
engine which we illus- 
trate, speak well for the effi- 
ciency of the gear, and the 
tion of steam. iagrams 
taken by Moscrop’s continu- 
ous speed recorder, from an 
engine under control of the 
Proell gear, appear almost a 
ight line, the variation in 
over a period of more 
six hours being less than 
1 r cent. at any time, 
while deviations of 2 to 4 
cent. are frequent in 
jagrams takensimilarly from 
the engine controlled with 
ordi stop and throttle 
valves and governor. The 
construction of the Proell 
engine is so very simple, the 
excess in price is very soon 
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f of the efficiency of the gear, 
that the engine is sold under a strict guarantee as to 
steam —— per indicated horse-power, and the 
single valve is fitted on existing engines under a guaranteed 
saving of steam. 

Mr, Samuel Smillie, of Havelock Copper Works, Lance- 
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made up for by saving of fuel 
and other advantages. The 
gear can also be waaay 

applied, in a oo modified form, to existing engines, 
without material alteration to present arrangements, and 
with resulting economy. Messrs, McCulloch are now 
making several pairs of Proell engines, and the 
single valve apparatus is being applied to existing 

* August 7th, pages 106 and 111, ~ 


SECTION 


SMILLIE’S CONDENSER. 


SECTIONAL PLAN 
SMILLIE’S FEED-WATER HEATER. 


field-street, Glasgow, at his stand in the machinery sec- 
tion, exhibits examples of his patent fresh water condenser, 
and of a feed-water heater. We herewith illustrate in 
section both of these apparatus. The condenser is simple 
in construction, and is so arranged as to facilitate oe 
and examination. The apparatus at the exhibitor’s stan 
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is kept constantly in operation. The internal arrangement 
comprises two sets of tubes, an outer and an inner, tele- 
scoping into each other, for steam and circula water 
respectively, giving great cooling surface in small space, 
and so fitted as to be readily detached. By unscrewing 
the bolts on the tube plate, and the thimbles on the top 
end of the inner tubes, the latter can all be withdrawn at 
once, as they are attached to the bottom plate. The outer 
tubes are expanded and flanged over into boxes, which 
form steam and condensed water receivers. The circu- 
lating water inlet and outlet K is shown to the right of 
the diagram. The tubes are of solid drawn brass, tinned 
on both surfaces, and the other internal are of gun- 
metal tinned. An aeration valve B is fitted on the steam 
inlet A. A filter Fforms the base of the condenser. The feed 
heater is, as will be seen, in its main features largely a repeat 
of the condenser described. Stuffing-boxes on the outer 
case allow the internal part to expand or contract freely. A 
channel is formed along the bottom of the outer case, 
allowing the condensed water from the exhaust to escape 
freely by the drain pipe. Any sediment in the water can 
be blown out by removing the cap on the sludge pipe. 
The outer case is of cast iron galvanised. 

Messrs. John Cran and Co., Albert Engine Works, 
Leith, exhibit several: pairs of their non-condensing launch 
engines; also, in motion, a pair of surface-condensing 
engines of 10-horse power nominal, similar in design to 
those fitted to numerous line-fishing vessels recently 
put out by them. A model of this type of vessel is also 
shown. Illustrations representing the surface-conde: 
engines, also a pair of the non-condensing compoun 
engines, are herewith given. The first have cylinders Sin. 
and 15in. diameter by 12in. stroke, and are designed to 
work with steam at a working pressure of 901b. Patent 
piston springs, metallic valves to the air and Goaceting 
pumps, condenser plates of brass and the tubes pack 
with screw glands, and all bearings of best gun-metal, 
are details of the engine not evidenced by our illustration. 
The non-condensing engine, of which we give an illustra- 
tion, has cylinders 4in. and 6}in. 2 Brony stroke, and is 
suitable for launches and dingies of about 25ft. in length. 
Amongst other miscellaneous exhibits shown by Messrs. 
Cran and Co., are a set of Katzenstein’s patent metallic 
pats for piston and valve-rods—noteworthy as having 

nm in use for three years on board the Clyde river 
steamer Columba; a Murray sight-feed lubricator; and a 
Filshie’s patent piston. 


LANDING OF FIRST 110-TON GUN AT 
WOOLWICH. 

Tue first of the four 110-ton guns, made at Elswick for 
H.M.S. Benbow, now lying in the Thames, arrived at Woolwich 
Arsenal and was landed on Saturday night last. It is to remain 
in the Gun Factories for sighting, and is then to go to the proof 
butts for firing. A new proof carriage has been made at the 
Royal Carriage Department, which fulfils a considerable number 
of conditions. It is capable of moving and firing on the rail- 


way line, or on the racers of a permanent platform. Its cheeks | « 


or brackets are made to open or close to suit all guns, from the 
110-ton to the 43-ton gun, and its hydraulic recoil arrangements 
suit all these pieces. ‘I'he 110-ton gun so-called, weighs actually 
1103 tons. It is 44ft. long. Its calibre is 1625in. It is 
designed to fire a projectile weighing 1800lb. with a muzzle 
velocity of 2214ft. per second, having therefore the enormous 
muzzle energy of 61,200 foot-tons, or 554 foot-tons per ton of 
gun. The gun was brought round in a small steamship, Eider, 
which is very well suited for the rather awkward task. The 
decks had to be removed, to enable the gun to lie in its place. 
The ship is an old one, dating from the Crimean War, but is 
strongly and well constructed, bringing about 100 tons of pro- 
jectiles with the gun. The sheers at Elswick very easily put the 
gun on board; but the crane at Woolwich landing pier, which is 
supposed to be for 100 tons, was called upon to lift 104 tons in 
excess of this, and was able to do what was required with- 
out difficulty. At the same time it is obvious that something 
more powerful may be required before long. The Elswick 
sheers are worked by a direct-acting hydraulic cylinder, 
40ft. stroke, and lift 120 tons. The Elswick Company erect-d 
a hydraulic crane at Spezia for 160 tons. We have a still 
more powerful one at the Gun Factories, but are behind 
Elswick in crane power for embarking and landing heavy 
weights. 


THE PATENT-OFFICE LIBRARY. 


Forced to find room for the increasing specifications, the 
Patent-office authorities have at last made some addition to the 
library and reading-room accommodation. A spacious apart- 
ment has been added, including a department specially devoted 
to English patent specifications and abridgments, and another 
devoted to the specifications and other publications of the 
American, German, French, and other Patent-offices. These 
apartments together hold all the specifications—home and 
foreign—the registers and indexes, so that the whole of this 
class of patent literature will be very handy, and much time in 
making references will be saved. The readers will now have 
room to move without elbowing each other out of position 
and out of temper, and the arrangement for the ink and 
papers is such as to leave the tables free for books and 
papers. There is in the chief part of the new addition 
an enclosed stairway, or rather a structure from floor to roof, 
enclosing the site of the spiral staircase which leads from the 
floor below. What purpose this ugly structure is supposed to 
answer it would be difficult to say, but it certainly is not only 
very ugly, but it unnecessarily takes up room which would pro- 
vide space badly wanted for two more tables. This and the gas 
fittings, at present in the new room, are very ugly features. 

We are requested to state that the Free Public Library at the 
Patent-office, 25, Southampton-buildings, Chancery-lane, W.C., 
will, on and after July 1st—yesterday—be open to the public 
daily from 10 a.m. to 10 p.m., instead of, as heretofore, from 
10am.to4p.m. This is an extension which will be very much 
appreciated when it is generally known, although if kept open 
until nine o’clock it would probably be as well appreciated. 
The removal of the patent specifications has given a 
good deal of space in the previously existing reading- 
room, and the new arrangement of the books will greatly 
facilitate reference to books of all kinds. There is no doubt, 
however, that this, one of the few departments which make 
large return to the exchequer, will soon have to be provided 
With a new and adequate home, 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 


FORTY-KNOT » 

S1r,—Formerly an owner of steamships, when remunera- 
fan tn better at present, I have always taken t interest 
subject of “ Forty-knot ic Liners.” 

6th ience, as in London I used to watch the 
arrival of the then ‘‘ Peninsular Company’s” vessels of 200 to 
300 tons on their reaching the Thames from Lisbon and Gibraltar 
in 1836; and months after that—in May, 1838—witnessed in New 
York the extraordinary sight of the arrival of the Sirius and Great 
Western there. : 

Since then I have known, and know, the lines, a and per- 
formances of every notable ship that has been built for the 
American, and Australian trades; and from that knowledge an: 
the experiments I have made, I am convinced that no such speed 
is or can be possible by any method of propulsion from reaction in 


water. 
Aside from the conclusive engineering facts which you have so 
well put in your leading article—page 486 of 18th June—I am pre- 
to maintain that the greatest s btainable from reacti 
in water has already been reached, because at a velocity of 20 spe 


or 121,600ft. hour, have reached the limits of the 
of gravity whlch vounes he displaced water to its bed, and have 
no reactionary power remaining aft, while you have accumulated a 
corresponding resistance at the bow. In other words, you cannot 
run away from water faster than it can follow you. 
Though it has displaced the paddle for many years for very 
obvious reasons, I have the screw is a 
im mod gg, and cannot be improved either in economy 
theref. btai in 1884 for a new 
method of direct propulsion—No. 124—and for a form of ship 
exactly adapted to the required power and speed—No. 3576 of that 
year. These I have called the ‘‘ Waterwedge Propeller” and the 
“* Waterwedge Ship;” and now that as is reviving a little, I 


am just preparing to put them into actual practice. 
Msadeuinans gained from these in comparison with the 
build and work of other known steamers would be the fol 
lowing :— 
An iron or steel ship, with the lines of No. 2 of patent 
No. 3576, 520ft. long, and 40ft. broad, and ..deep, amidships, 


would be quite weak and unseaworthy, if built as Atlantic express 
steamers now are; but with the longitudinal backbone and ties 
described in that patent, she would be of double strength and safety 
every way compared with any of them, and yet lighter on the water 
for an equal displacement, thus having more room for cargo. On 
a fully loaded Tonahs of water at sea of 24ft., and on an even 
keel, such a ship would have a displacement of 8500 tons. Fitted 
with patent No. 124, she could easily keep up a speed of 20 knots 
of t. each per hour, on a consumption of 77 tons of coal per 
day of twenty-fourhours. (1) Because of the very small resistance 
offered by her perfect model ; (2) from the minimum of friction in 
her very simple machinery; (3) in consequence of her saving all 
the power lost by the slip of the screw, and by the conversion of 

lel into circular motion, which the use of the screw renders 
inevitable. These losses together amount in screw steamers to 
about one-half of the whole indicated horse-power. 

It is clearly shown by Mr. W. H. White, in his ‘‘ Naval Architec- 
ture”—Murray, 1877—page 534, that “‘the thrust of a propeller de- 
pends upon the product of the quantity of water acted on in a unit of 
time, multiplied by the sternward velocity imparted to it.” In a 
vessel of the lines and dimensions just given therefore, —_ 
77 tons of coal per day, representing an energy of 3700 indicat 
horse-power, and having two “‘ waterwedge races” each 60ft. 
long, 3ft. wide, and 5ft. deep, and the four pistons of the 

pi ” of the “ races” men g each only twenty full up and 
down strokes per minute, a volume of water of 72,000 cubic feet 
would be ejected from the “‘ races” in that time, at a speed of 
23% knots per hour. Allowing for friction in the races, this gives 
@ power more sufficient to maintain such a vessel’s speed at 
20 knots per hour. 

A safe distance from Queenstown, Ireland, to New York City, is 
2880 knots; and from England to Melbourne, Australia, by the 
Cape of Good Hope, 12,000 knots. The Waterwedge ship could 
therefore traverse these lines, the first in six days, burning 462 
tons of coal, and the second in twenty-five days, burning 1925 tons 
of coal. The following table gives the shortest passages at the 
date of October 1st, 1884, made by the seven steamers first named on 

Wil 


the list, between Queenstown, Ireland, and New York, with relative 
data for comparison :— 
Displace-| Coals | Time of 
Name. | Dimensions. ment in| burnt.' runs. 
tons. 
ft. in. ft. in. ft.in Tons. Days. Hrs. 
City of Rome 560 0 x 52 8 x 87 18,500 '@ 
os --/500 0 x 54 0 x 88 11,900 | 2155 6 
Alaska.. .. .. ...500 0 x 50 0 x 38 0} 11,400 | 1756 6 22 
Servia.. .. .. «515 0 x 52 0 x 87 0} 12,300 | 1534 7 4 
Aurania .. .. ../470 0 x 57 2x 87 2) 11,800 | 1437 7 & 
America .. --/482 0 x51 Ox 35 8 9,500 | 1176 6 ll 
Britannic .. .. ...455 0 x45 2x 83 8500 765 7 12 
Waterwedge, | 
lated «+ e+ «(520 0 x 40 0x 36 0} 8,500 462 6 0 


Thus, compared with the Britannic, which has done better and 
more remunerative work than any other of the vessels named, or 
in the world, the Waterwedge ship, with the same displacement, 
would in twenty-two passages across the Atlantic, between Queens- 
town and New York, just a year’s work of the Britannic, save 
6666 tons of coal, leaving the same amount of space open for 
remunerative cargo, and further show a saving of thirty-three 


days. In effect, in a year’s steady work of each vessel the differ- | has 


ence in favour of the Waterwedge as against the Britannic would 
be upwards of £18,000 at moderate rates for coal and freight. In 
a long run the comparative gain would be much greater. For to 
Melbourne the Oregon, of 7375 tons gross measurement and 11,900 
tons displacement, could not carry her necessary coals by 1604 


tons, could not make the run at all. The Britannic, of 5004} ha 


gross measurement and 8500 tons displacement, could make the 
run, at the same rate of speed and coals as to New York, in thirty- 
one and oan days, and have room for 1816 tons of cargo. 
And the Waterwedge, having the same gross and displacement 
tonnage as the Britannic, could make the run in twenty-five . 
and have room for 3079 tons of cargo besides her necessary 1 


tons of coal. The Waterwedge could also, in a passage to Mel- 
bourne by the of Good Hope, distance any vessel yet built, 
taking the Suez route, by six to seven days, save the 


canal dues besides. 

In addition to the facts stated, the use of the ‘‘ Waterwedge pro- 
peller,” by removing nearly all strains on the hulls and machinery 
of steamships, would greatly reduce their wear and tear, and 
being nearly noiseless in operation would be a great boon 
sengers. The national saving of coal by its adoption be 
very great. On the basis of the annual consumption of the 
Britannic, which averages 18,000 tons of coal, the 6,000,000 
gross registered tonnage of British owned steamers should con- 
sume at present 21,600,000 tons of coal yearly; a saving of even a 
fourth of which, at 10s. per ton of would amount to 
and security of position of the 

n war great power, 
Waterwedge po would far surpass the screw; and with 
the double-ended ship and great steer eer of patent No. 3576, 


it would give exceed in an en, t. 
London, June 26th. 


[Mr. Harvey's somewhat extended experience entitles him to 9 


hearing in our pages, but an examination of the extremely m 
and imperfect drawings attached to the specifications which = on 
sent to us, gives us no reason to suppose that his anticipations will 
be realised. He proposes to drive large volumes of water by very 
simple machinery along races constructed in the bottom of the 
ship. To all expedients of the kind there are very grave objections, 
which he does not seem to have taken into consideration in any 
way. There is nothing new in driving water astern by some form 
of pump or its equivalent, and this is what Mr. Harvey does; but 
all experiments made in this direction, some of them very extended 
and costly, have resulted hitherto in disappointment. Whether 
Mr. Harvey is or is not going to prove an exception to the rule 
remains to be seen.—Ep. E.] 


Sin,—I have refrained from replying to the patronising letters 
of your correspondents, Messrs. pin and Cleghorn, ge 
the feasibility of my to construct steam vessels capable 
attaining a speed knots an hour, as I thought it probable that 
some contributor might put in an appearance oe would be able to 
formulate objections of greater relevancy and force, with perha; 
also less of that lofty condescension, which these gentlemen dis- 
cover, in expendi eir mature wisdom upon the juvenile utter- 
ances of a tyro. To Mr, Parker's letter which appears in your last 
issue, I have little objection to make on this or any other ground, 
But I think he misconceives the nature of Reech’s law, which is 
that the resistance of vessels increases as their bulk, not, however, 
at the same s » but at a si larger in the a of the 

uare root of the increase of linear dimension. Thus, if we take 
a light vessel four times larger in every direction than a torpedo 
boat, we shall have sixty-four times the bulk, and sixty-four times 
the But this not the orginal 
—_ at at a speed greater than the original in the roportion 
of the a po root of four, which is two, so that in the 
bulk and the power sixty-four times, the speed will simultaneously 
be doubled. The main objections of Messrs. Macalpin and Cleg- 
horn are that the enlarged vessel would be too weak, and that as 
the momentum of the moving parts of steam engines in common 
with that of all other moving weights increases as the square of 
the velocity, while the power generated in an engine with any 
given pressure of steam as the velocity merely, a — 
must soon be hed in fast engines at which the strain engendered 
by the rapidly increasing momentum will overcome the strength of 
onl consequently occasion fracture. The conclusion is 
therefore jum to, without warrant from any statement of 
mine, that in the engines I propose to employ this inevitable evil 
of deficient strength would be encountered. I pro in the 
present letter to show in confutation of the contentions of your 
correspondents :—(1) That the enlarged vessels which I have pro- 
posed to introduce, instead of being weaker than their small 
torpedo-boat prototypes, would, on the contrary, be quite as strong, 
or repr = (2) That the inertia or momentum of the moving 
parts of high-speed engines, instead of necessarily aggravating the 
strain suffered by those will, on the contrary, when rightly 
utilised, very considerably reduce such strain, especially in the 
case of modern engines working with a high pressure of steam and 
a measure of expansion, where the momentum of the parts 
may be made a valuable equaliser of the maximum pressure of the 
steam. I propose further to show that the centrifugal force at the 
crank pin of high-speed engines, which is generally accepted as the 
measure of the maximum strain, is less in the engines I propose to 
employ than in certain other engines which have long been in 
successful operation ; also, that the weight per horse-power and 
the centrifugal strain at the crank pin are, with the same speed of 
piston, less in the large engine than in the small. If in the 
judgment of the most discriminating portion of your readers these 
are decisively gory. the submit, will be 

i e present question out of the region of Utopian projects, 
within which category most new suggestions, whatever be their 
intrinsic merits, are at the outset habitually reckoned. Whether 
this vindication of my pro; can be successfully maintained or 
not is the crucial test which has now to be applied. 

In my proposed enlarg t of a torpedo boat, the load or dis- 
placement would fall to be augmented in the same proportion as 
the other elements, and this it is that your correspondents 
incorrectly state I have failed to do. A vessel enlarged four times 
in every direction, or made sixty-four times larger, would have 
sixty-four times the displacement, or, viewed as a girder, sixty- 
four times the ] But to meet the increased strain created by 
the increased load, we have available the metal existing in sixty- 
four bottoms and sixty-four decks, which, properly utilised in the 
deck and bottom of the enlarged vessel, will render her quite as 
strong as the small one. Add to this the fact that a vessel aving 
25ft. of water will not be nearly so much bared by the sea at 
the ends or middle as a vessel of only one-fourth of the draught, 
and it will be seen that, taking this consideration into account, 
the large vessel, being better supported by the water, is necessarily 
the stronger. Then it would be proper to camber the bottom and 
to reverse the sheer of the deck, whereby the longitudinal — 
would be materially increased without adding to the weight. 
These and other imponderable expedients do not seem to have 
occurred to your correspondents as feasible. They have therefore 
concluded that no such aids to combined strength and lightness 
can exist, forgetting that in such investigation the most con- 
spicuous want which often exists lies in our own want of en 
and perspicacity. 

I now come to the question of the momentum of the moving 
parts; but I have first to correct an error which has crept into my 
original communication. Instead of the speed of the typical vessel 
being 213 knots, it now turns out to have been 20} knots; while 
the power with which this speed was attained, instead of being 
470 horses, was in reality 695 horses. These corrections render the 
attainment of the 40-knot speed more difficult, but do not, so far 
as I can see, prevent it. The speed for the large vessel will now 
be 414 knots, and the power necessary to attain it will be 44,480 
horses. This is almost identical with Mr. White's estimate of 
45,000-horse power, so that I conclude his method of investigation 

been the same as my own. 

It is clear that in any engine fitted with a crank the crank pin 
must continue to move forward in a circle at a uniform speed, 
while the piston at mid-stroke has to move forward with the same 
velocity as the crank pin, and at the end of the stroke to be abso- 
lutely quiescent. The piston and its reci ting connections 
ve consequently, within the brief period of a single stroke, to be 
twice brought into a state of rapid motion, and twice into a state 
of absolute rest, and the inertia or momentum hence resulting may 
be so large as to be productive of important consequences. ese 
effects were first manifested oe the railways, and —— if 

, the alternating action of which at 


there was uneasy motion or shock created in fixed engines, 
and in 1854 Mr. Bourne took out a patent for balancing 
the momentum of marine and land engines by methods 
which have since been widely adopted. — years ago Mr. 
Louis Hett pointed out very Bn the periodical literature of 
that time that the inertia or momentum of the reciprecating parts 
of high speed engines may be made important auxiliaries in 
equalising the re in the case of engines working expansively, 
as modern engines are for the most part required todo. A very 
light piston would instantly transfer the whole initial pressure of 
the steam to the crank pin, whereas if the piston be heavy it will 
intercept a portion of the force in fring velocity to it, which 
investment will again be surrendered during the second portion of 
the stroke before the piston has been 


bro’ 
ting the deficiency in latter part 


would otherwise exist, while the maximum strains incidental 


| 
points distant from the central line of the railway track produced 
& sinuous motion of the train, which was sought, with considerable 
success, to be counteracted by the application of balance weights 
to the driving wheels, It was found, however, that apart alto- 
gether from the sinuous motion which hehapesl engines 
engendered when free to move sideways as on a railway, 
upplemen| | of the diagran 
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to the high pressure of steam are at the same time reduced. In 
the commennene figure, taken from one of Mr. Hett’s papers, the 
strong black line represents an ordinary indicator diagram of an 
engine with a 32in, cylinder and 5ft. stroke making forty revolu- 
tions per minute. The light dotted line repgesents the slight 
diminution in pressure on the crank pin in the first half 
of the stroke, and the increase of pressure in tho second 
half, due to the small amount of energy or momentum 
uced forty revolutions. But if the speed be raised up 

to 160 revolutions, the light dotted line is transformed into the 
dark dotted line AA A, and the most casual inspection of the 
show how 

much is the deduction 
from the maximum 
or strain, and 
ow much the addition 
to the momentum 
that may thus 
‘effected. The figures 
on the diagram represent 
the pounds pressure 


taken from the high 
q ts and added to the 


/ 

> 
\ 


iow, and with still 
greater differences of 
pressure the exchanges 
would be still more important, It is an error, therefore, 
to all that the energy or momentum of the reciprocating 
parts o! ines is necessarily a bar to the realisation of very high 
piston spooks in the case of engines of considerable size. Of course 
machines of any kind may be driven at so excessive a speed that 
they will break up or burst, and in elementary books on mechanics 
acommon exercise is to find the meieng apes of a fly-wheel or 
railway tire. But such scholastic ex are not worth con- 
sideration here, and all that I require to show is that in working 
out my problem I have availed myself of the aid of momentum 
or inertia only so far as they are serviceable, and have discarded 
them so soon as they presented an objectionable —— One 
important aid to the transformation of momentum which might 
otherwise be mischievous is cushioning, from which action impor- 
tant benefits may yet be obtained. But for the attainment of such 
a8) as 40 knots it is not necessary to call in this reserve power. 
shall now to describe briefly the machinery I propose 
to employ in the 40-knot vessels. There will be two screws, each 
of 7ft. diameter and 11ft. effective pitch, rotated by two shafts, 
each driven a triple expansion engine, or by three simple 
engines—and I consider the simple engines best, as the ner of 
the — finds its Pre wt ing counterpoise in the initial 
ure of the steam. The cylinders are horizontal, each 42in. 
eter and 42in, stroke. They are each fitted with four piston- 
rods and return connecting-rods, and the guides for the different 
engines abut against one another in the vertical plane of the keel. 
The pressure of steam is 200 lb. cut off at one-tenth, giving an 
average pressure of 66 lb. upon the pistons. The number of revo- 
lutions is 382°3 per minute, and the horse-power generated will be 
44,490. The centrifugal force of 1 lb. at the crank-pin is 87‘1 lb. 
The ‘steam will be supplied by thirty-six locomotive boilers like 
those constructed for the broad gauge, each with 2060 square feet 
of heating surface, and the air will be forced into the stokehole by 
fans, to maintain as rapid a b as in | tives, 
to ensure thorough ventilation, and to prevent the dispersion of 
heat. Assuming the weight of piston to be 3 lb. per square inch, 
then, its area being 1385°44 square inches, its total weight will be 
4156°32 lb.; its maximum velocity will be that of the crank- 
revolving in a circle 3°5ft. diameter, = 11ft. of motion. his 
multiplied by the speed of 382°3 revolutions Vy minute, os 
motive of 4208°3ft. per minute, or 70ft. per » the 
square of which is 4900, and this divided by 64°3 = 76°2ft., which 
is the height from which the piston must have fallen by gravity to 
acquire its existing velocity. Hence 4156 32 x 76°2 = 316,711 foot- 
pounds, is the energy by the piston at its maximum 
velocity; and this energy generated by the piston during the first 
portion of the half-stroke is expended during the whole of the half- 
stroke, and is slightly exceeded by the total pressure of steam exerted 
during the same period. The area of piston being 1385°44 square 
inches, and the average pressure of steam 661b., the pounds 
t the 


generated by the steam in 3°5ft. of stroke is 320,036 foot- 
or slightly in excess of the previous quantity, showing 
steam can do the work and create the velocity, while the maximum 
strains are steam strains reduced by the actions of the momentum. 
It now remains briefly to state what the centrifugal strains of 1 Ib. 
are at the crank pins of existing engines, and so far as Iam able 
to make out they are as follows:—In Thorneycroft’s first-class 
to 0 boat, 34°41b.; second-class torpedo boat, 48 lb.; Thorney- 
croft’s fan engine, 5in. diameter and 3in. stroke, making 1700 revo- 
lutions per minute, 123 Ib.; Neale’s locomotive, 18in. diameter and 
in. stroke, making 600 revolutions, 122°6lb.; engines now 
jected, 87°1 1b. Small engines are heavier per horse-power than 
, because the friction of the piston and the cooling of the 
cylinder are relatively greater ; they are also heavier because the 
cannot be made to stand boring if made of the same relative 
i and joints are very much the same 
engines are large or With any given speed of 
piston it is clear that the longer the stroke the fewer the number 
of strokes there can be in a given time. If for the same speed of 
piston one engine has half the stroke of the other, it must 
make twice the number of revolutions, and the engine with most 
revolutions will clearly have most centrifugal force. 

Such, then, are the main points of my submission in connection 
with this matter. It will be for your readers to judge how far 
I have succeeded in vindicating the fundamental doctrines with 
which I set out. C. F, Hurst, 

College of eaten Engineering, Chiswick, W., 

une 


THE DESIGN OF METALLIC BRIDGES, 

Srr,—Your reviewer properly declines to accept Mr. 
Bendcr’s condemnation of catemn girders. Allow me to point 
out one of the facts (?) upon which Mr. Bender’s conclusions are 
founded. In a paper on continuous girders contributed to the 


American Society of Engineers, Mr. Bender says:—‘‘I have | thickness, 


myself had occasion to test many thousands of eye bars. The 
moduli of these bars varied from 18,000,000 to 40,000,000 Ib., and 
even higher.” I need hardly remark that to English and con- 
tinental engineers accustomed to the use of “‘strain indicators,” 
such experiments as Mr. Bender’s would have the same scientific 
weight as a series of observations aaa to indicate that the 
_ of the barometer at sea level varied from 18in. to 40in. 

m the remarks of your reviewer, it would appear that Mr. 
Bender must be no less wrong in his “sarcastic and therefore 
somewhat vague” comments on an alleged opinion of Mr. Baker’s 
“* that the size of a bridge is very commonly dl aed standard 
by which the eminence of its engineer is measured.’ 

If Mr. Baker had said that certain sav * very commonly ” 
eat missionaries, would Mr. Bender tably assume that Mr. 
Baker approved of that kind of diet ? ‘ 

However, though the difference is immaterial, Mr. Bender may 
Rong Span Bridges,” dated 1873, he size of bridge is too 

pan es,” ize of a 
—— the popular by which the eminence of its 
E. M, Woon, 
» June 30th, 


han long ago coverved to thad ral 
to me that railwa: t 
to be built entirely steel—lock, stock, 
ing, of course, the cloth and hair required for the upholstering and 
also the glass for the windows—on the score of economy of construc- 


interior of passenger carriages co painted or paper 

represent wood, and the outside, in hot climates, could be covered 
with Willesden waterproof paper, or some such composition. 
But these matters of detail would suggest themselves during con- 
struction and exigencies. The white ant of India would ** his 
occupation gone” in these iages. 
or accident these carriages would not break or splinter up, but 


although probably severely bulged here and there would simply | rods 


tumble their rs about against the cushions and soft paddings. 
South 4th. LamBTon LE B. Mount. 


FLAME CONTACT.—A NEW DEPARTURE IN 
WATER HEATING. 
By F.C.S.* 

Ir is my intention to prove to you, on theoretical grounds, and 
also by experimental demonstration, in such a manner as will 
admit of no possible doubt, that the present accepted system of 
water heating, by gaseous or other fuel, is a very imperfect means 
for an end, and is, both in th and practice, essentially faulty. 
My statements may ap bold, but I come prepared to prove 
them in a manner which I think none of you will question, as the 
matter admits of the simplest demonstration. I will, in the first 
place, boil a specified quantity of water in a flat-bottomed vessel 
of copper; the time required to boil this you will be able to take 
for yo ves, as the result will be visible by the discharge of a 
strong jet of steam from the boiler. I will then take another 
copper boiler of the same form, but with only one-half the surface 
to give up its heat to the water, and will in this vessel boil the 
same ae of water with the same burner in a little over one- 
half the time, thus about doubling the efficiency of the burner, 
and increasing the effective duty of the heating surface nearly 
= by getting almost double the work from one-half the 

face. 

The subject is a comparatively new one, and my iments are 
far from complete on all points, but they are sufficiently 80 to 
prove my case fully. As no doubt you are all aware, it is not 
possible to obtain flame contact with any cold, or ome 
cold, surface. This is readily proved by placing a v: of water 
with a perfectly flat bottom over an atmospheric gas burner; if the 
eye is placed on a level with the bottom of the vessel a clear space 
will be seen between it and the flame. I cannot show this space 
on a lecture table to an audience, but I can prove its existence by 
pasting a paper label on the bottom of one of the boilers, and 
exposing this to the direct impact of a powerful burner during the 
time the water is being boiled, and you will see that it comes out 
perfectly clean and uncoloured. ow it is well known that 
paper becomes charred at a temperature of about 400 deg. Fah., 
and the fact that my test paper is not charred proves that it has 
not been exposed to this temperature, the flame being in fact 
re) by the cooling power of the water in the vessel. I 
need ly remind you that the speed with which convected or 
conducted heat is bed by any body is in direct ratio to the 
difference between its own temperature and that of the source of 
heat in absolute contact with it; and, therefore, as the source of 
the heat taken up by the vessel is nothing but unburnt gases, at a 


also | temperature below 400 mq op the rate of absorption cannot, 


under any circumstances, great, and the usual practice is to 
compensate for this inefficiency by an enormous extension of sur- 
face in contact with the water, which extension I will prove to you 
is quite unnecessary. You will see I have here a copper vessel 
with a number of solid copper rods depending from the lower 
surface ; each rod passes through into the water space and is 
flattened into a broad head, which gives up its heat rapidly to the 
water. My theory can be stated in a few words: The lower ends 
of the rods, not being in close communication with the water, 
can, and do attain a temperature sufficiently high to admit of 
direct flame contact, and as their efficiency, like that of the 
water surface, depends on the difierence between their own 
temperature and that of the source of heat in absolute contact 
with them, we must, if my theory is correct, obtain a far greater 
duty from them. I do not wish you to take anything for granted, 
and although the surface of the rods, being ial can only be 
calculated for bom ing power at one-half that of a horizontal 
surface, as is in boiler practice, my margin of increased duty 
is so great that I can afford to ignore this, and to take the whole 
at what its value would be as horizontal surface and still obtain a 
ae ' 50 per cent. greater from a surface which is the same in area 
as the flat-bottomed vessel on the fire side, but having only one- 
third the surface area in contact with the water. I do not, of course, 
profess to obtain more heat from the fuel than it contains, but 
simply to utilise that heat to the fullest possible extent by the use 
of heating surfaces beyond comparison smaller than what have been 
considered necessary, and to prove not only that the heating sur- 
face can be concentrated in a very small area, but also that its 
efficiency can be greatly increased by preventing close water con- 
tact, and so permitting combustion in complete contact with a part 
of the heating surface. I will now boil 40 oz. of water in this 
flat-bottomed copper vessel, and, as you will see, sharp boiling 

ins in 3 minutes 15 seconds from time the gas is lighted. 
The small quantity of steam evolved before this time is of no 
importance, bein g caused partly by the air driven off from the 
water, and partly from local boiling at the edges of the vessel 
owing to imperfect circulation, On the bottom of this vessel is 
pasted a paper label, which you will see is untouched by the flame 
— fact that no flame can exist in contact with a cold 


face, 

It may be thought that, owing to the rapid conducting power of 
copper, the paper cannot get hot enough tochar. This is quite a 
a mistake, as iment. I will 
hold a small plate of copper in the efor a few seconds, and 
will then hold it inst the pare . You will see that, although 
the copper must of necessi ata temperature not exceeding 
that of the flame, it ily chars the paper. We can by a 
of this my the the ess 
space, as the copper, if placed against the paper before it time 
to be previously heated, will, if not thicker than j,in., never 
become hot enough to discolour the paper, showing that the flame 
and source of heat must be below the level of a plate of metal this 


In repeating this e: ent I must caution you to use flour 
paste, not gum, which is liable to swell and force the paper past 
the limit of the flameless space, and also to allow the paste to dry 
before applying the flame, as the steam formed by the wet paste 
is liable also to lift the paper away and force it into the flame. I 
will now take this vessel, which has only one-half the surface in 
contact with the water, the lower part being covered with copper 
rods, diameter, din. centres apart, and long, and you 
will see that with the same burner as before, under precisely the 
same conditions, sharp boiling takes place in 1 min. 50 sec., eine 
only 13 sec, more than half the time required to produce the same 
result with the same quantity of water as in the previous experi- 
ment, Although the water surface in contact with the source of 
heat is only one-half that of the first vessel and the burner is the 
same, we can see the difference not only in the time 
required to boil the 40 oz. of water, but also in the much greater 
force and volume of steam evolved when boiling does occur. With 
reference to the form and ions of the conducting rods, these 
can only be obtained by direct experiment in each case for each 
distinct purpose. The conducting power of a metallic rod is 
limited, and the higher the temperature of the source of heat, the 
shorter will the rods need to be, so as to ensure the free ends 
being below a red heat, and so prevent oxidation and wasting. 
There are also other reasons which limit the proportions 
of the rods, such as liability to choke with dirt and diffi- 


Finally, in cases of collision | rods 


* Gas Institute Meeting, London, June pth, 1886, 


culty of cleaning, and also risk of mechanical injury in 


such cases as ordinary kettles or pans; all these requirements 
need to be met by different forms and strengths of rods to ensure 
permanent service, and, as you will see further on, by substituting 
in some cases a different form and type of heat conductor. To 
prove my theory as to the ter efficiency of the surface of the 

in contact with the flame as against that in direct contact 
with the water, I have another smaller vessel which, including the 
, has the same total surface in contact with the flame, but only 
one-third the water surface as compared with the first experi- 
ment, Using again the same quantity of water and the same 


burner, we get boiling in 2 minutes 10 seconds, being an 
increase 


of duty of 50 per cent., with the same surface exposed 
to the flame. The rods in the last experiment form two- 
thirds of the total heating surface, and if we take, as I think 
for some careful experiments we may safely do, one-half the length 
of the rods to be at a temperature which will admit of direct flame 
contact, we have here the extraordinary result that flame contact 
with one-third of the heating surface increases the total fuel duty 
on a limited area 50 per cent. This really means that the area in 
contact with flame is something like six times as efficient as the 
other. In laboratory experiments it is necessary not only to get 
your result, but to prove your result is correct, and the proof of 
the theory admits of ready demonstration in your own laboratories 
although it is unfit for a lecture experiment, at all events in the only 
form I have tested it. If you will take two ordinary metal ladles for 
melting. lead, cover the lower part of one of these with the project- 
ing or studs and leave the other plain, you will find on melting 
@ specified quantity of metal in each that the difference in duty 
between the two is very small. The slight increase may be fully 
accounted for by the difference in the available heating surface 
reducing the amount of waste heat passing away, and this proves 
that flame contact, and therefore quick absorption of heat, takes 
places on plain surfaces as soon as these are above a certain tem- 
perature, which, in a metal ladle, very soon occurs. What the 
temperature is which admits of flame contact I have as yet not 
been able to test thoroughly, and it will need some consideration 
how the determination of this is to be correctly made; at the same 
which should be capable of being 
answi 


Let us now take the other side of the question. If the efficiency 
of a surface depends on flame contact, there must, of course, be 
flame, or at least gases of an extremely high temperature, and we 
therefore cannot expect this extraordinary increase of efficiency in 
any part of our boiler except where flame exists; and if these pro- 
jectors are placed in a boiler anywhere except in contact with 
flame, their efficiency must be reduced to that of ordinary heating 
surface. They are, of course, useful, but only in the same way as 
ordi flue surface. When we come to boilers for raising steam, 
which have to stand high pressures, we come to other difficulties 
of a very serious nature, which require special provision to over- 
come them. To put such rods as I have referred to in a boiler-plate 
necessitates the plate being drilled all over with holes, causing a 
dangerous source of weakness, as the rods cannot be used as stays; 
further than this, they would render really efficient examination a 
matter of extreme difficulty, and would be liable to give rise to 
frequent and almost incurable leakages; but there is, fortunately, 
a very simple way to overcome this difficulty. I have found that 
rods or points, such as I have described, are not necessary, and 
that the same results can be obtained by webs or angle ribs rolled 
in the plates. My experiments in this direction are not complete, 
and at present they tend to the conclusion that circular webs, 
which would be of the greatest efficiency in strengthening the flues, 
are not so efficient for heating as webs running lengthways with 
the flue, and in a line with the direction of the flame, This 
point is one which I am at = engaged in testing 
with experimental boilers of t 


e Cornish and Lancashire 
type; and as with gas we have a fuel which renders every 
assistance to the experimenter, it will not take long to prove the 
comparative results obtained by the two different forms of web. 
Those of you who have steam boilers will, no doubt, know the 
great liability to cracking at the rivet holes in those parts where 
the plates are double. This cracking, so far as my own limited 
experience goes, being usually, if not always, on the fire side, 
where the end of the plate is not in direct contact with the water, 
where it is, in fact, under the conditions of one of the propose: 
webs. I think we may safely come to the conclusion that this 
cracking is caused by the great comparative expansion and con- 
traction of the edge of the plate in contact with the fire, and it 
will probably be found that if the plates are covered with webs, 
the whole of the surface of the plates will be kept at a higher and 
more uniform temperature, and the tendency to crack at the rivet 
holes will be reduced. This is a question not entirely of theory, 
but needs to be tested in actual practice. ~ 
There is another point of importance in boilers of the locomotive 
class and those in which a very high temperature is kept in the 
fire-box, and this is the necessity of determining by direct experi- 
ment the speed with which heat can safely be conducted to the 
water without causing the evolution of steam to be so rapid as to 
prevent the water remaining in contact with the plates, and also 
whether the steam will or will not carry mechanically with it so 
much water as to make it objectionably wet, and cause priming 
and loss of work by water being carried into the cylinders. 
I have observed in the open boilers I use that when sufficient 
heat is applied to evaporate one cubic foot of water per 
hour from one square foot of boiler surface, the bulk of 
the water in the vessel is about doubled, and that the 
water holds ently in suspension a bulk of steam 
equal to itself. I have, as yet, not had sufficient experience 
to say anything positively as to the formation or adhesion of scale 
on such surfaces as I refer to, but the whole of my experimental 
boilers have up to the present remained bright and clean on the 
water surface, being distinctly cleaner than the boiler used with 
ordinary flat surfaces. It is, I believe, generally acknowledged 
that quick heating and rapid circulation prevents, to some extent, 
the formation of hard cain and this is in perfect accord with the 
results of my experiments. The experiments which I have shown 
you, I think, demonstrate beyond all question that the steaming 
wer of boilers in limited spaces, such as our sea-going ships, can 
greatly increased; and when we consider how valuable space is 
on ce ship, the matter is one worthy of serious study 
iment. It may be well to mention that some applications of 
this theory are already patented. 4 Sees 
I will now show you as a matter of interest in the application of 
coal as a fuel how quickly a small quantity of water can be 
boiled by a kettle constru on the — I have described, 
and to make the experiment a practical one I will use a heavy and 
oemy | made co kettle which weighs 63 lb., and will hold 
when full one pa ad In this kettle I will boil a pint of water, 
and, as you see, rapid boiling takes place in 50sec. The same 
result could be attained in a light and specially made kettle in 
80 sec., but the experiment would not be a fair practical one, as 
the vessel used would not be fit for hard daily service, and I have 
therefore limited myself to what can be done in actual daily work 
rather than laboratory results, which, however interesting they 
at present, 


GERMAN TRADE.—As German trade exerts a considerable influ- 
ence on that of Great Britain, and at the same time little is 


ly letter 
from a ~ correspondent in Germany to our regular weekly 


ance with the subjects with which he _ is compétent to supply 


9 
‘ 
> 
| 
| 
| 
from his residence in that and_his intimate 
———____________________________ | useful as well as interesting to our readers. His letter wil] be 
ee found on page 18, 
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THE EDINBURGH EXHIBITION.—VERTICAL CORLISS ENGINE, 


MESSRS. DOUGLAS AND GRANT, KIRKALDY, ENGINEERS, 


(For description see page 6.) 
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meray a. Foreign Bubecriptions for Thin Paper Copies with Jurther notice, be | that the intended arrangements are “full of danger to the 
cee ammne Rowvasy, tue de lo Bonus. received at the rates given below :-— Subscribers paying in advance | public health, it may be asked whether he is warranted 
VIENNA.—Messrs. Gznoe and Co. Linden, at the published rates will receive Tux Encineer weekly and post-free. | letting the scheme on? He has powers prescribed 

. advice to the P Paper Copies may be had, if preferred, at| by statute in to this matter, and if those 
NEW News Company, increased rates. powers are worth anything, they ought to him 
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TO OORRESPONDENTS., 
Registered Telegraphic Address_" ENGINEER NEWSPAPER, 


*," We cannot undertake to return drawings or manuscripts; we 
* 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we it necessary to 

form correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, m in all 
cases, be accompanied by a large envelope legibly di 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to ir destination. 
No notice will be taken of communications which do not comply 
ith these inst 

FP. P.—You will find all the information available on the subject in Ure's 
“ Dictionary of Arts and Manufactures.” There are, besides, trade 
secrets ; at least that is the popular belief. 

Boi.er.—So far as we are aware the plan you propose has not been used— 
that is to say, as far as grouping is conce The plan would no doubt 
work well f only pure water were used. With ordinary water there is 
every prospect that Qin. tubes would jill up solid ina short time with lime 
oo Nothing would be gained worth the extra cost by making the tubes 

Tass, 


Cranes anv Lirrinc Macuinery.— The best book on this subject, theoretical 
and practical, is one written by Herr Ad. Ernst, and fm ago by Julius 
Berlin, entitled De Hebezeuge Theorie und Kritic Ausgefiihrter 

onstruktionen, ein Handbuch fiir Ingenieure wnd Architekten, sowie 
zum selbstunterricht fiir Studirende.” This is the most complete work on 
this subject published in any language, and you may probably get it 
through an English publisher. 

J. D. 8.— What information do you want? Broadly speaking, the sharper 
the curve the shorter should the wheel base be ; but there are various devices 
in use to facilitate the passage of engines round curves, Thus, the gauge of 
the track is made wider than 7 Shin., or the flanges are sw, 
on the middle wheels. The gauge Great Western engines have no 
flanges on their driving wheel tures, or the leading axles are allowed about 
an inch of la ay; or ies are used; or Adams’ radial axle-boxes. 
There are no fixed rules, Engineers do not do everything by rule. They 
use their own judgment and skill, 

G. C. E. (Greenpoint) — There is no truth in the story. The engine you refer 
to was the Great Liverpool, ¥. Shin. gauge, built to rival the Great Britain, 

estern Railway. The Great Liverpool was a 

Crampton engine with 18in. cylinders, 24in, stroke; the driving wheels were 

8/t. in diameter, one pair only, with the axle close behind the flre-box, 

The engine weighed t 36 tons. It hauled trains of about 120 tons at 

70 miles an hour, but it was too long and heavy the light iron rails 

then in use, and was soon taken off the road, which it much damaged. No 

such speed as 120 miles an hour, or anything near it, has ever been 


7ft. gauge, on the Great 


attained ; probably 82 miles an hour—a ty reached occasionally on 
the io and Kingstown Atmosphere Railway—is the highest speed ever 
reached, 


PAPER PILL-BOXES. 
(To the Bditor of The Bngineer.) 
the making of -boxes? A. T. 
Shefield’ June 20th. 


WOOD-WORMS. 
(To the Bditor of The Bngineer.) 
S1r,—Could any of your readers kindly tell me if there is 
destroy the small wood-worm, Anobia, after it tes 
the woodwork and furniture of a house? E. B. H. 
London, June 29th. 


to 


SPANNER. 
(To the Editor of The Engineer.) 


§1r,—I have been endeavouring to find the origin of the word spanner, 


but am not satisfied with what I find in dictionaries. Can any of your 

correspondents give me an instance of the use of the word before 1779, or 

of the word? 8. 
n, June 29th. 


PEAT MOSS LITTER. 
(To the Bditor of The Bngineer.) 
Srr,—I shall feel obliged to any reader who can inform me where I can 
information regarding the manufacture of peat moss litter asa 
substitute for straw, and give me the names of makers of the machinery 


uired for its manufacture? M. M. W. R. 
June 24th. 


BOOKS ON MANUFACTURE OF LEAD SHEET AND PIPES. 
(To the Editor of The Bngineer ) 


wor! 
to the pleat, vi Hers, and the presses for 
Z, rol an 

machinery cf thie Ww. W. 
Stockton-on-Tees, June 21st. 
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seven When an advertise- 
ment re an inch or more the charge is ten shillings inch. All 


praci but regularity cannot be guaranteed in any such case. 
are taken to this condition. 
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THE HOME SECRETARY AND THE LONDON DRAINAGE 
OUTFALLS. 

Tue Home Secretary and the Metropolitan Board are at 
issue over a question which seriously affects the interests 
of the metropolis. Local taxation and the public health 
are both concerned in the matter, and perhaps we may say 
that the reputation of a Royal Commission is a little at 
stake. What to do with the sewage of London, now that 
at a cost of five millions sterling, or rather more, it has 
been taken down to Barking and ness, is the question 
over which t authorities disagree. Lord Bramwell 
and sundry distinguished persons, who, together consti- 
tuted a Royal Commission appointed to inquire as to the 
best mode of dealing with the metropolitan sewage, con- 
sented as a temporary and 
treatment of the sewage by 
outfalls, the effluent to into the stream in a certain 
manner, and at a particular period of the tide. But, asa 
rmanent measure, the Commissioners required that the 
effluent from the precipitation process should be subse- 
quently filtered through land, or else discharged into the 
stream at a point at least as far down the Thames as Hole 
Haven, For the latter purpose the precipitation —— 
take place either at the existing outfalla or in the locality 
where the effluent was to enter the stream. The recom- 
mendations of the Commissioners were presented in a vi 
absolute and positive form, and it is tolerably evident that 
Lord Bramwell and his colleagues ex their conclu- 
sions would be carried out. But the Metropolitan Board 
has looked upon the recommendations of the Royal Com- 
missioners as so much evidence in the case, and has formed 
its own judgment upon the merits, In addition, it is the 
opinion of the Board that further facts have been disclosed 
since the Commissioners held their inquiry, such as serve 
to modify some of their conclusions. 

In the opinion of the Home Secretary, or of the 
nent officials who advise Mr. Childers, there is somethi 
scandalous in this ee of action on the part o' 
the Metropolitan . Of what use isa Royal Commis- 
sion if its recommendations are to be set aside, and some- 
thing else substituted? The Board, in the terms of a 
report which it sent some time ago to the Home Office, 
shows that it intends to adopt as a permanent arrange- 
ment that which the Royal Commissioners only sanctioned 
as temporary and provisional. The Board’s scheme leaves 
Hole Haven out of consideration, and proyoses to discharge 


Lange at the existing 


the effluent—or what the Royal Commissioners insist on | e: 


calling “ sewer-liquid ”"—into the stream at Barking and 
Crossness, without any previous filtration through land. 
This the Board intends to do, although the quantity of 
chemicals employed in precipitating the sewage is only 
necessary for the precipitation of the soli i C) 
hot weather, the inal Tf effectual treatment will he tenes 
urgently felt, and the Home Secretary remarks that if the 
ganic acid which it is intended to use in the subse- 
quent treatment of the effluent does all that is e 
of it, the Board will have made “a notable discovery ” 
in chemistry. This, as Artemus Ward would raf is 
“sarkastic.” But there is something serious to follow. 
Warning is given to the Board that, in thus departing 
from the recommendations of the Royal Commissioners, an 
“ enormous responsibility ” is incurred, and it seems to be 
signified that if things go wrong, somebody will have to 
be What the Home Secre as the 
result is shown by the remark that the intended arrange- 
ments are not only insufficient, but full of danger to the 
health of the metropolis. 

The Home Secretary’s letter contains some expressions 
which show an expectation that even at the eleventh hour 
the Board will repent and turn from the error of its ways. 
But the Board displays no iuclination to repent. It is 
encouraged to go on upon its own lines by the fact that 
one of the Royal Commissioners, Dr. Alexander William- 
son, has himself sepryved of the plan proposed to be 
carried out, and with him are such distinguished names as 


lead pipe, | those of Sir F, Abel, Dr. Odling, and Dr. Dupré. Thus 


the scheme of the Metropolitan Board remains intact, 

fa of the Home Office. The 
question arises whether the Board will be allowed thus to 
proceed contrary to the voice of a Royal Commission and 
the conviction of a Home Secretary. The latter, in the 
person of Mr. Childers, seems di to let the Board 
take its own course if it will, simply taking care that the 
responsibility is left with the Board and not with the 


at | Barking 


Board that the sewage can be so treated at the present 
outfalls, after the manner devised by their chemist, Mr. 
Dibdin, as to meet all reasonable irements, and 
virtuall pA to fulfil all that the Royal Commissioners 
demanded, though not actually after the manner marked 
out by them. To do more would, according to the views 
which prevail at the Board, merely entail an unnecessary 
expense, such as ought not to be charged on the rate- 
payer. The issue is critical; but there are some 
_— in favour of the Board. The judgment of the 
yal Commissioners in to the treatment of the 
sewage is very materially founded on the experience 
gained in non-tidal rivers, where the drinking supply 
may be indirectly concerned. At least, there seems to be a 
want of due recognition of the fact that the Thames at 
ing and Crossness is such that a moderately pure 
effluent might be admitted without perceptible harm. 
Another point is that the difficulties of the ceenetie n 
would be enormously wated if the chemical ingre- 
dients for precipitating the sewage were increased to the 
extent pro As for carrying the sludge out to sea, 
for which purpose the Board has ordered the Barrow Ship- 
building Company to provide a suitable ship at a cost of 
tions of the Roy. mmission. £ the pro 
by the Commissioners would remedy all the evils now 
complained of may be fairly believed, but the cost would 
be t, That plans of the Board may prove to be 
sufficient is to be hoped, and there is the warrant of 
careful experiment, backed by high scientific a 
The task is gigantic, and beset by many difficulties. 
But the Board a good heart for the work, and at least 
we may hope the plans to be carried out will mitigate the 
present mischief, if they do not achieve all the success that 
is reckoned upon. the Board are a 
serious menace to the health of the metropolis is an idea 
for which there ap no sufficient warrant, even though 
it should turn out that the plans are not so effective as co 


provisional measure to the | be desired. 


FORCED DRAUGHT. 


On the 24th of March last a paper on “ Forced 
Draught” was read by Messrs. Patterson and Sandison 
before the North-east Coast Institution of Engineers 
and Shipbuilders. We have commented at some length 
on that paper already. On the 7th of April the 
discussion on it was resumed, and a report of this 
discussion lies before us in the last issue, Part VIUL 
of the “Transactions” of the Institution. Like most dis- 
cussions, this is more remarkable for the amount said than 
for the value of what was said. But some statements of 
fact possessing much interest were made, and certain 
opinions were expressed of considerable importance. Mr. 

. H. White, of the Admiralty, wrote to say that he 
regretted that he could not be present to take part in the 
discussion. He insists that a wide difference exists 
between the cunditions under which forced draught is to 
be used in the Navy and the mercantile marine; and in 
this we altogether agree with him. Closed stokeholes are 
not, he points out, general in merchant ships, and 
he favours for the latter assisted rather than forced 
draught. Mr. Sennett also wrote. He favours closed 
stokeholes, and says that they may be used with advan- 
je even without forced draught : and he holds that closed 

pita advantages, will be 
capable of — ‘or ing purposes until an 
efficient on of m ical pro has been devised. 
We do not propose to attempt to give a summary of all that 
was said by the various speakers; it will suffice tosay that 
what follows is based, to a considerable extent, on what was 
during the discussion. 
‘Forced draught” is a very elastic term, and may be 
made to mean almost anything. Practically the term is 
used at sea to describe the conditions which obtain when 
a ship does not depend on her funnel alone for the supply 
of air to her furnaces. ‘There are various methods of 
aiding funnels, but they all come, in one sense, to the 
same thing—that is to say, they imply the use of some 
instrument or agency by which more air is forced into a 
furnace than would otherwise get there; and as a con- 
sequence a more rapid combustion than would take 
without such aids. In.the Navy forced draught is used with 
only one object, namely, to get the greatest possible power 
out of a given weight of machinery, without any regard to 
very well understood that in the 
avy fo’ raught always means, comparatively speak- 
ing, waste of fuel. There is nothing to be pars | in the 
mercantile marine by forcing boilers, and therefore its 
adoption is urged on a different basis, namely, that it is 
directly conducive to economy. But it will be found, we 
think, on experiment that in ice the economy resolves 
itself into this, that with forced draught an inferior and 
cheap coal can be burned instead of a better and dearer 
coal. Thus, Mr. Beckingham, referring to the Tyne 
steamer Odiel, stated that her former consumption was 
12 tons of steam coal per twenty-four hours, her speed 84 
knots. She now burns 114 tonsof Ryhope “ duff,” costing 
but 3s. a ton, and steams at 9} knots. The cost of her 
bunker coal used to be £96 15s. on the round trip from the 
Tyne to Savona or Genoa, back to Huelva, and thence to 
the Tyne. The amount paid on her last voyage was only 
£47 5s., so that the new system of working the boiler 
effects a saving of about £50 per trip. In the Odiel forced 
draught is Bat this is not all; there is also a special 
arrangement of fire-bars, and it is beyond question that 
this has quite as much, if not more, to do with the matter 
than the forced draught. Let us ask ourselves, Why 
is forced draught needed? The answer is ~ that 


various obstacles are always interposed to prevent the free 
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escape of the products of combustion and the free 
access of air to the fuel. To begin with, we have a grate 
containing narrow air and on top of this grate is 
heaped a quantity of ; if this coal is small or coking, 
the air way through it is much impeded. The air having 
found its way through this, has then to make its way to 
the combustion chamber, rise in it, find its way through 
comparatively small tubes, and so reach the chimney. 
this requires the expenditure of energy in some form. 
But it is quite clear that the en may just as well be 
got by the use of a long chimney as by means of a fan or 
other expedients of the kind. But a long chimney cannot 
be had at sea. Nevertheless, there are wide differences in 
the lengths of chimneys used. They range from about 
30ft. to 100ft. from the level of the grates to the tops of the 
chimneys, and the long chimney gives a forced draught by 
comparison with the short chimney, other things bein, 
equal. It is well known that a small matter wi 
make a very large difference in the performance of a boiler. 
Thus, with a head wind a boiler may steam well, which in 
a calm, or with a falling wind, steams very badly. Mr. 
Stroudley effected an improvement in the steaming 
wers of the boilers of the London and Brighton fast boats, 
ormandy and Brittany, by fitting doors at the after end 
of the crank hatch house under the brid Thus all the 
wind caught between the paddle-boxes under the deep 
promenade bridge is defiected down the crank hatch into 
the boiler rooms, and there is a perceptible difference in 
performance whether the doors are open or shut. Before 
we assert that forced draught is necessary at all, it is well 
to be quite sure that the natural draught is quite what it 
ought to be ; and we believe that there is scarcely a cargo 
boat running in which an improvement in this respect 
might not be effected. An excellent instance of what ma 
be done in this way was supplied by Mr. John W. 
Some years ago he to do with a portable boiler. They 
were short of steam. The engine had a 12in. cylinder, 
18in. stroke. The exhaust was sent up the chimney in the 
usual way. When the engine was hard worked the boiler 
could not supply it. In order to get over the difficulty 
they coupled up the smith’s fan to blow air into the ash- 
pan. This did no good. They then tried a steam jet in 
the chimney, and this hel them a little. Finally 
they altered the fire-bars. These were l}in. square, 
of wrought iron with air spaces of an inch between them. 
They took them out and put in cast iron bars, cast in 
threes for stiffness. They were each ,/;in. wide, with an 
4iin. air The result of the change was that they 
got as much steam as they wanted. Here we see that an 
alteration in fire bars sufficed to convert a bad into a 
boiler. We may carry the point further, and say 
that all too little attention is paid to the calorimeter of 
boilers, that is to say, to the cross sectional area of the 
tubes. In many cases this is much too small, and the 
draught is throttled accordingly. Again, it is by no means 
clear that the most is made of wind sails, under all circum- 
stances. Save when a ship is running dead before the 
wind, a powerful current can be sent down these, but this 
current is largely wasted, because it is simply sent into the 
open stokeholes instead of being sent into the fires. If tubes 
were led from the terminations of the wind sails right down 
to the mouths of the ashpits, which need not be closed, 
we have no reason to doubt that a very good draught 
’ would be had at very small cost and trouble. The pipes, 
of course, could be readily turned out of the way when the 
ashes had to be drawn. A strong breeze will produce a 
pressure of 10 lb. per square foot or 2}in. of water. Such 
a breeze is to be had pretty regularly, as a result of the 
rey 2 own motion, combined with the wind which may 
be blowing at the time. If the ship is running before the 
wind she will not want steam as much as at other times. 
Thus the proper use of wind sails would for all practical 
purposes do all that is now done with fans. For it is 
generally held that a plenum of about lin. of water is all 
that is necessary to secure in merchant ships the advan- 
tage of forced draught. It is further worthy of notice that 
an experiment calculated to test the value of the opinion 
we have thus expressed can be made for a very sum 
indeed ; the cost of a few feet of sheet iron pipe being 
all that is necessary. 

No attempt was made by any one who took part 
in the discussion to show that the peculiarities of 
the grates used did not exert an important influ- 
ence on the rate of combustion and the economic 
efficiency of a boiler; on the contrary, corroborative 
testimony to this effect was not wanting. Thus, Mr. 
Sinton said that in a steamer engined by Messrs. Haw- 
thorne and Co, they now used nothing but “duff” coal. 
The original fire bars were ljin. thick with in. air 
spaces, They burned about 10 tons per day. These were 
taken out and replaced by bars fin. thick, with gin. air 
spaces, with the result that the consumption was reduced 


to 8 tons a day with a gain of three-quarters of a knot an | largely 


hour under a steadier pressure of steam. ‘There was more 
in the bars than they got credit for.” Now in this case, if 
forced draught had been applied and the bars had been 
changed at the same time, all the advantages gained would 
have been attributed to the forced draught. Mr. Sinton 
leaves us no room to doubt that duff can be burned 
with natural draught if only the grate be suitable. On 
this point we have a great deal to learn from our continental 
neighbours, who manage to get along with coal which would 
not be used at all in this country. The position of a grate 
in a furnace is not without its influence, and we do not go 
too far when we say that the grates in marine boilers 
are almost always set too high. As a rule, thin fires 
are never carried at sea. e furnaces are kept as 
full as they can be packed, and there is really no 
left for and the is 
t is quite ible that very important advantages might 
he. genes ya a thin ring of fire-brick over the 
end of the fire. In short, there are many very cheap 
experiments which might be tried by those who own steam- 
ships before they adopt the more or less costly expedients 
required to give a forced draught, the economic advan- 
tages of which in the mercantile marine are still at least 
doubtful, the experiments made so far having given 


results inconclusive in the sense that they leave it an open 
question whether or not equal benefits might not be com- 

by other and cheaper arrangements—such, for 
example, as modifications in the grates. Mr. Howden’s 
contribution to the discussion is worthy of particular 
notice, for he showed conclusively—as far as his experiments 
went—that forced draught er seconfers no benefit whatever. 


All} He found, for example, that working with a closed ashpit 


and fan, when he obtained complete combustion and 
little smoke, “ the economy was much less than he could 
obtain with natural draught.” That was because he had 
to work with a thin fire; when he used a thick fire 
he had more economy, but an excessive production of 
smoke. He very properly pointed out that a proportion of 
the air forced in must go over the fuel, and not through 
it. On the other hand, however, Mr. Toward explained a 
very simple and ingenious device for forcing air under the 
fire bars in a cl ashpit by means of a little steam jet 
only tin. diameter, which also admitted air above the fire 
bars. With this he succeeded in burning the most inferior 
fuel with great economy. 

There is much more than forced compe in the problem 
of burning coal at sea. It may be said that more atten- 
tion is being given to the subject now than it has received 
for a long time, and we have every reason to think that 
important improvements will be effected. The work done 
by the members of the North-East Coast Engineers’ 
Society is a valuable contribution to the attainment of the 
desired end, and the way in which the subject has been 
brought forward by Mr. Patterson and Mr. Sandison, 
discussed by the members, and dealt with in the “ Trans- 
actions,” will add to the high reputation already enjoyed 
by this young institution. 


PRIOR USER. 

Tue case of the Germ Milling Company »v. Robinson, 
after extending over many days, was brought to an abrupt 
and even sensational termination on Tuesday. We have 
already reported the preliminary proceedings before Mr. 
Justice Stirling in our impression for June 25th. It will 
be enough now to state that this action was brought by a 
3s styled the Germ Milling Company, as assignees 
of Mr. Thomas Muir’s patent, taken out in 1875, against 
the defendant for infringements of the said patent. Mr. 
Muir invented a system by which the germ or bud of 
the wheat kernel is extracted in the process of milling, 
and converted into a saleable article known as “ germ meal.” 
The details of the process by which this is effected we have 
described in the words of Mr. Muir’s specification on p. 510. 
The case was regarded as very important by the millin 
or guy" and very able counsel were retained by both 
sides, while an army of skilled witnesses were in attend- 
ance day by day to give evidence. The defence was as 
usual, that the invention was not new, and a great deal of 
scientific evidence was adduced to show that the process 
was not only new, but valuable. What the defence might 
have been we cannot say, for the patentee made an ad- 
mission while being cross-examined by Mr. Romer which 
was fatal on a point of law, which is not understood by 
large numbers of inventors, and which it is highly im- 

rtant that they should fully comprehend in all its 

i Mr. Muir admitted, without the least hesitation, 
that he sold flour made by his process in June, 1875, but 
his patent was not applied for until July, 1875. Mr. Aston, 
for the plaintiffs, having been heard on the question 
whether this admission did not show want of novelty in 
the invention patented, Mr. Justice Stirling said he must 
decide, under the circumstances, that there had been a 
public user of the invention before the date of the patent, 
and that consequently there was no novelty. Falemest 
was accordingly entered for the defendants, the question 
of costs to be mentioned on Saturday, if necessary. 

It is very commonly believed by inventors that they can- 
not within limits anticipate themselves, if we may use the 
words; that is to say, it is believed that a man may make 
a machine and put its produce in the market to test the 
commercial value of that product, and subsequently apply 
for and obtain a valid patent. Nothing can be further 
from the truth. Let us suppose, for example, that an 
engineer invents a new planing and moulding machine. As 
to whether this machine is or is not worth patenting he 
may be in some doubt. For several days, or even 
weeks it may be under trial in his works, and a mile or so 
of mouldings may be turned out. If these mouldings are 
sold in the ordinary course of business a valid patent cannot 
subsequently be obtained for the machine by which they 
were made. Some years a case came under our own 
knowledge which bears on this point. A firm produced a 
new steam engine. To this they did not at the time attach 
much However, it took with the public. 
Two or e were sold, and the inventors, believing that 
they had got something good, my the engine. It is 

sod. ngigrey day, but there is no doubt that the 
patent is not worth the parchment on which it is 
engrossed. It must be clearly understood that if any 
commercial use is made of an invention it cannot subse- 
quently be patented. In Mr. Muir’s case it is very probable 
that, being a practical miller, he went on experimenting 
for a = my before he considered that his 
was sufficiently devel to permit a proper ification 
to be drawn, and instead of kept in 
stock, as it might easily have been—and would have been, 
no doubt, if Mr. Muir had but known what its sale meant 
—was sold like any other flour in the ordinary way of 
business. Without pronouncing any opinion on the 
validity or want of validity in other respects of his patent, 
we may say that his inadvertence has apparently cost him 
the loss of a umably valuable property. We are 
strongly di to think that Mr. Muir does not stand 
alone, and that Mr, Justice Stirling’s decision will cause 
consternation to not a few patentees who now hold 
seemingly valuable patents, 

It is by no means as clear as it ought to be what con- 
stitutes prior user. Mr. Justice Stirling’s decision refers 
entirely to the sale of the flour made by Mr. Muir. If he 
had given the flour away to his friends in confidence, in order 
that they might use if and pronounce an opinion on its 


merits for his guidance, this would not have been construed 
in a sense inimical to the patent. No doubt the judge 
trying cases in which such points are involved will use a 
wise discretion in deciding on doubtful points. One thing, 
however, is quite clear. If the product of a new machine 
is sold, then a valid patent cannot be subsequently got 
for that machine. At first sight, this ap) to 

a hardship. If a machine is invented and sald or publicly 
used, then a valid patent cannot be got for it. This is 
pretty generally understood, although, as we have said, 
inventors and manufacturers often take an unduly lax 
view of what constitutes publication. But it will, we 
think, be new to most of our readers to learn that the 
sale, not of the machine itself, but of the thing made 
before the machine is patented, would be fatal. Yet after 
all there is hardly little or no hardship in the matter. It 
is held to be against public policy that an inventor should 
use his invention for profit secretly so long as he can, and 
when there is danger of publication obtain a patent for it. 
If he could he would often succeed in getting more than 
fourteen years’ exclusive use. It is not so much a question 
of prior user as public policy. Nothing more is involved 
than the holding over fives: | for a few days of the produce 
of the invention. The sale of the ucts of new 
machines or processes represents a pitfall for the feet of 
the unwary, and we can do no more than warn them. 
The public at 1 make mistakes daily about patents. 
An attentive consideration of the case of the Germ Milling 
Company v. Robinson will, it is to be hoped, prevent our 
readers at all events from making one mistake in future. 


SHORT AND LONG HOURS OF WORK. 


TravE depression has become unhappily a household 

rase with us, and its consideration is only sur 
in public interest by Irish politics, With the latter, 
happily for us, we have nothingdirectly to do, though we ad- 
mit that so far as they operate to unsettle public confidence 
and divide public opinion, and thus retard industrial pro- 
gress, we have in a measure certain concern. We now, how- 
ever, desire to comment upon another point affecting our 
trade and well-being. When a physician is called in to pre- 
scribe for a patient, and especially if for one afflicted 
with a disease of complicated origin, he, if he be a truly 
able man, will first address himself to the task of making a 
true diagnosis. He will seek out causes, not waste time treat- 
ingsymptoms. Trade stagnation, as it now prevails, is cer- 
tainly a disease of industry, and equally certainly it is due 
to more than one or two causes. So far as our own e is 
concerned, we fear we must plainly tell our readers that 
one of these causes is the inertness we display in studying 
the made in machine tools and processes of manu- 
facture by our foreign competitors. In times past our 
continental rivals much to learn, and they learned it 
of us. By degrees they became our equals, and they have 
now become a little more than that. Our space, how- 
ever, will not admit of our enlarging upon this at 
present ; we must confine ourselves to the one we have 
selected as our text. It is asserted and again that 
one of the causes of the decadence of our trade is that our 
foreign rivals work longer hours, and that if we are to hold 
our own we also must work as many hours per week as 
they do. There is, we opine, a tendency to use the phrase, 
“longer hours,” or to state it grammatically, “a greater 
number of hours,” in a loose sense. The men want a less 
number of hours work at the same rate of wages, or in 
other words, virtually higher wages. At present, the manu- 
facturer’s extremity is his customer’s opportunity, and as a 
rule, when a man or a company orders a steam engine, a 
boiler, a mule, or a loom, they want quick delivery; and we 
have reason to believe that in various engineering works not 
only the regular forty-nine or fifty hours a week are made, 
but a considerable percentage of overtime is made as well, 
when orders do come in, and this even though when no 
orders are in, men have to be di or kept half-time 
at odd jobs or stock work. The truth is, however, that 
the are. wo of hours worked per week do not and cannot 
invariably, per se, affect the prosperity of trade. In this, 
as in most mundane affairs, circumstances alter cases, A 
finished article in the present day represents three or four 
investments, and the nature of such investments varies of 
necessity in different branches of trade. Thus, in one 
business the interest upon capital invested in machine 
tools may be proportionately greater than the cash outlay in 
wages, as compared with the same items in another 
industry. Wages expenditure is much more controllable 
by a master or firm interest on plant. To reap the 
maximum profit out of his capital invested in tools and 
plant, he must keep them going as constantly, as much 
without intermission, as he can. Every hour a valuable 
lathe, engine, or smelting furnace is idle, is so much dead 
capital, and this cannot be eluded. The manufacturer, on 
the other hand, who can carry on chiefly with manual 
labour, may, without much difficulty, proportion his 
ex to his income of orders. Another point, more- 
over, complicates matters for the man with capital 
locked up in plant. He can we restrict his out- 
put subject to the tax represen by throwing his 
capital idle. Again, it is all very well to say, that if we 
are to hold our own against external competition we 
must work a r number of hours a week, but the 
work must come first; and we venture to say that, so far 
as early delivery is concerned, our manufacturers will 
compare well with any of their rivals. In this sense, 
therefore, what can the length of time worked have to do 
with the matter? The two cardinal points for consideration 
are delivery to the customer in g time, and fair profit 
to the manufacturer. This last question is connected with 
and inseparable from what we have said above about 
capital locked up in plant. Such a manufacturer is more 
at the mercy of competition than he whose business is 
carried on more by muscle than by metal. Masters or 
employers will make a mistake if they allow themselves 
to be carried away by a mere cry of “ work longer and = 
will be richer.” Up toacertain point thie is true, but 
beyond this it is a fallacy. Each piece of work contracted 
for representa 80 of muscle work, s0 many 
hours machine work, and somany hours miscellaneous work, 


| 


JuLy 2, 1886. 


THE ENGINEER. 


13 


Well, then, if a thousand hours total will complete the work, 
and thatsix months are allowed for making, there are twenty- 
six weeks of, say, forty-five hours a week, or, in other 
words, there are 1170 hours available. Unless other work 
come in there is no use in working more hours than will 
suffice to complete this order in time; indeed, there may be 
a downright loss in doing so, because delivery may not be 
accepted, or at all events, —— for before the day fixed ; 
and interest on wages, gas bills, and other working charges 
is lost. Much harm therefore may be done to their own 
interests by manufacturers if they for a moment allow 
themselves to forget that the question of the number of 
hours worked as it affects their profits is a relative not a 
positive one. 

Of course it will be understood that what we have said 
only applies to certain branches of trade and under certain 
_ limitations and conditions. In other words, the hours 
worked cannot alone settle whether a profit or a loss 
shall be made in any concern, and the question must not 
be mixed up with that of the number of hours worked for 
a given sum of money paid in the shape of wages. Torun 
longer hours means that more profit will be got out of 
tools, but it does not mean that more profit will be got out 
of men. There are trades in which the longer the hours 
the aod the profit as a rule; but we do not think that 
the building of steam engines, for example, can properly 
be included in this category. 


THE BOILER OF THE TUG RIFLEMAN. 


Tue report of the Board of Trade on the disastrous explosion 
of this boiler in March last, graphic pictures of the horrors 
of which appeared in many popular newspapers at the time, 
gives full particulars of the boiler and of the boat before and after 
the disaster. The report states that the boiler was tested to 451b. 

r square inch when made, and was intended to work at 30 Ib. 

he reporters give it as their opinion that the “explosion 
occurred in consequence of the screwed stays between the back 
of the boiler and the back of the combustion-box being too few 
to adequately support the latter. This box was not strong 
enough in itself for the load at which it was habitually worked, 
after the enclosed valve was securely fixed upon its seat, having 

to the maintenance of a fair margin of safety. We 
think that any strength over the working load that this box had 
when new had been gradually diminished by distortion through 
occasional overheatings, and that the panting of the weak over- 
burdened back, together with the excessive stress on the stays, 
gradually loosened the latter on the water side until fin 
the back and stays became no longer able to resist the load, 
when there was a sudden collapse and drawing of the 
stays out of the holes in the plate when the pressure in 
the boiler was at or about 44 Ib.” It appears that the exposed 
safety valve was loaded to 441b, per square inch, while the 
enclosed valve was fixed by means of a pin projecting downwards 
from the casing cover to the weight, and by pieces of sheet iron 
between this weight and the pin. The condition of the safety 
valves would thus of itself appear almost sufficient explanation 
of the i, but we cannot refrain from giving our readers 
one of Mr. Traill’s jokes. The engineering surveyor-in-chief 
usually adds some trite or platitudinal remarks to the reports 
sent in by his assistants, and the following from the report on 
the Rifleman’s boiler is too good to be hidden in official oblivion : 
—“The recklessness displayed by the man in charge of the 
boiler, to practically increase the pressure at which steam would 
begin to blow off, upwards of 100 per cent., and then sit upon 
the boiler until he was blown up, as appears to have been the 
case in this instance, is most reprehensible, and shows the risk 
that others were subjected to, which in this case ended in six 
persons being killed and two injured, and it is wonderful that 
many more were not killed and injured.” 


YORKSHIRE COLLIERS’ WAGES, 

A “nitcu” has arisen in connection with the proposed sliding 
scale arrangement for the settlement of miners’ wages. Frequent 
meetings have been held between the coalowners’ committee and 
the representatives of the men. A draft scheme was prepared 
and submitted to the general body of the coalowners, who took 
exception to several of its details. It is just possible that the 
scheme may not be carried through ; but in giving expression to 
some apprehension on this score, the chairman of the coalowners’ 
committee, speaking at Sheffield on Wednesday, stated that the 
conciliatory disposition exhibited by the men, and the general 
tone of the conferences between them and the employers, 
encouraged the hope that the result of the effort to arrive at an 
amicable arrangement, so far from being fruitless, would, he 
thought, prevent a recurrence of those deplorable disasters 
which had for so many years disturbed the Yorkshire coalfields. 
If strikes and lock-outs cease, the sliding scale could do no more. 


THE SOCIETY OF TELEGRAPH ENGINEERS, 


Proresson Huoues, the President of the Society of Tele- 
graph Engineers, is to be congratulated on a conversazione much 
enjoyed by a number of people large enough to include man 
acquaintances, but not large enough to make it difficult to find 
any one. The conversazione was held in the Galleries of the 
Royal Institute of Painters in Water Colours, Piccadilly, and 
Professor Hughes and Mrs. Hughes were laboriously, if pleasantly, 
ps in we their visitors until a late hour. The 

eries contain at the present time, as well as the new pictures, 
a large collection of water-colour paintings of considerable age, 
brought together for the purpose of showing that water colours 
may stand the test of time. No technical exhibits of any kind 
were offered, so that science was not madetododuty as a plaything 
for an audience whose chief requirement beside refreshment was 
for The pictures and some very 
pleasing music affo a was necessary to those who di 
not provide themselves in this matter. sie 


LITHBRATURE. 


Universal Register, from 1st April, 1886, to 31st March, 1887. 
London: the Committee Lloyd's Register. 1886, 

Ir is now nearly two years since the Committee of Lloyd’s 

r of British and Foreign Shipping celebrated ‘the 
completion of the first half century of that society’s exist- 
ence under its present organisation. In the “ Annals of 
Lloyd’s Register,” which were then published, will be 
found recorded @ most interesting account of the origin 
and growth of the parent of all shi; “Nat gear Almost 
as far back as the middle of the eighteenth century, there 


¥| have been expended in its compilation. Upon —- 


existed a system of ship surveying and registration under ' 


the control of underwriters and merchants who met daily 
at Lloyd’s Coffee House, in the vicinity of Lombard-street. 
The influential society now known as Lloyd’s Register of 
Shipping traces its origin from that source, and the 
nderous “ Register” which it now issues annually is the 
rae gmp of the single-sheet “ ships’ lists” of a century 
ago. In its early days, and, indeed, until its recrgangesain 
in 1834, the society concerned itself only with the survey- 
ing and classification of merchant shipping belonging to 
the United Kingdom. ong the past fifty years, how- 
ever, it has been a register of foreign shipping also, and 
at the present time its surveyors are to be found at ev: 
important port in the world. Thé “ Annals,” to whic 
allusion has been made, told a story of expansion and 
progress, indicating a career of ever-widening usefulness, 
and a capacity on the part of the society for bearing even 
Congr responsibilities than had yet been laid upon it. 
n 1884 the Committee and staff of Lloyd’s Register were 
undertaking the survey and classification of wood, iron, 
steel, and composite vessels ; the inspection of engines and 
boilers of steam vessels; the control and regulation of the 
testing of anchors and chain cables at eight out of the nine 
principal proving-houses in the country; the testing of 
steel for the construction of ships and boilers; the inspec- 


tion of large forgings and castings for ships and engines ; 
the survey and Clanaification of yachts, also of vessels 
built for ee purposes; and the assignment of 
maximum load lines to vessels of all types. Such duties 


as these demand for their proper performance a combina- 
tion of professional skill, intelligence, honesty, and tact. 
It is doubtful even if, with the possession of these qualities 
on the part of their staff, the society would have attained 
its present position in the estimation of the shipping 
communities at home and abroad had they been exerci 
under State control and with Governmentauthority. But 
being a voluntary association, controlled by all the interests 
concerned—some of which are necessarily conflicting—the 
Society of Lloyd’s Register has been singularly successful 
in retaining a firm hold of public confidence without 
i affection of any section of the mercantile 
world. t it has made many mistakes in the course of 
its lengthy career few, if any, now concerned in its 
management will be disposed to deny. But it has gene- 
rally been prompt to recognise its errors, and to seek to 
repair its faults. The p of fifty years was of itself 
a sufficient indication that it supplied a great want, and, 
upon the whole, supplied it well. 
eo. of Lloyd’s Register” appear, however, to 

have been compiled a year or two too soon. Since October, 
1884, much has happened to enhance the importance of 
In fecling Committee of the 

ive erwrite istry, feeling very 
that union is strength, and that competition in Ag d 
fication is dangerous, opened negotiations with the older 
and more influential society, with the result that, last year, 
the two British ship classification societies were amalga- 
mated. There is therefore now but one Registry of Ship- 
ping in Great Britain, its colonies, and dependencies, This 
desirable result having been effected, nothing seemed more 
reasonable than for the Government to look to the sole exist- 
ing classification society to render assistance in assignin 
freeboards to all ships of which the owners might volun- 
tarily apply for the same. The Board of Trade has now 
abdicated its position as a load-line assigning authority, 
and has left the matter between the shipowners and the 
Register Society—-which is controlled by all, or most, of 
the conflicting interests concerned with the subject. The 
arrangement is a voluntary one—as, indeed, are all others 
in which Lloyd’s Register is concerned—and as such will 
doubtless work out better and more enduring consequences 
than any which would follow from legislative interference. 
Such probabilities are in no wise diminished by the cir- 
cumstance that the freeboards are assigned in accordance 
with the tables approved by the Load-line Committee. 

Here then are two most important events in the history 
of Lloyd’s “ Register” which have occurred since the 
publication of their “Annals.” The issue of the volume 
now before us will mark another and a most noteworthy 
epoch in its history. As we have said, since 1834 the 
“ Registry” has been both British and foreign, and the 
“ Register Book” has contained particulars of the ships of 
all nations. It has not, however, until now, put forward 
sufficiently distinct and strong claims to be considered an 
international shipping registry. This omission has well 
been supplied in the form of the “ Universal Register.” 
A glance at the table of contents of this volume is at once 
suggestive of the great mass of information contained 
within its covers, and of the enormous labour which must 


over the pages of the book, one is still further imp 

with the immensity of the task which Lloyd’s “ Register” 
has just completed. Passing by the lists of the committee, 
surveyors, and subscribers, we come upon the followin; 
statistical tables, viz.:—(1) The number, tonnage, an 
description of steamers of and above 100 tons, belonging 
to each of the several countries of the world; (2) the same 
for sailing vessels; (3) similar particulars for vessels of 
and above 100 tons built by each of the several countries 
of the world and still in existence; (4) similar particulars 
of vessels of and above 100 tons built in the several prin- 
cipal shipbuilding countries, distinguishing (a) those now 
owned in country where built, (5) those owned in the 
United Kingdom, and (c) those now owned in other 
countries; (5) the countries in which vessels of and above 
100 tons built in the United Kingdom and still in exist- 
ence are now owned ; (6) particulars of vessels of and above 
100 tons built by each of the several countries of the 
world during 1885; (7) particulars of vessels of and above 
100 tons added to the British “Register” in 1885; (8 

similar particulars of those removed from the “ Register ; 

(9) particulars of vessels classed by each of the principal 
classification societies of the world; (10) particulars of 
vessels built in 1885 and classed by Lloyd’s “ Register,” in 
comparison with those built everywhere in the same year. 
Following these statistical tables, we find a r of the 
sailing vessels of the world, and then a register of the 


steamers, giving in the former case the vessel’s present and 
original name, her official number, name of registry in 
which she is classed, if at all, material and rig, nationality, 
tonnage, principal dimensions, where and when, also by 
whom, built, date of metalling, name of owner, and port 
of registry. For steamers there are supplied, in addition, 
particulars of decks and beams, deck erections, number of 
bulkheads, lengths of water ballast tanks, details of 
machinery, and the name of the maker of the engines. 
After these registers, there follow lists of signal letters 
for every mercantile vessel in the world; particulars of 
changes of name and an index of compound names; a list 
of steamers arranged according to nationality and net 
tonnage; a list of shipowners, with the names and 
ton of their vessels; alist of shipbuilders, with the 
ships still in existence which they have built; particulars 
of dry docks, floating docks, pontoons, patent slipways, 
&c., at all ports in the world; and a list of telegraphic 
addresses. All these refer Phe 
There is a separate de ent for yachts ; not 
content with -having collected so much for the benefit 
of the merchant, shipowner, shipbuilder, underwriter, and 
we know not how many others beside in the mercantile 
world, the committee have succeeded in producing the first 
accessible record of the principal particulars of the war 
ships of the world. In this list will be found the names 
of every armo' and unarmoured ship in the navies of 
all nations, together with details regarding the material of 
the hull, number of screw propellers, rig, place where 
built, year when launched, displacement in tons, principal 
dimensions and draught of water, thicknesses of armour 
on belt, battery, breastwork, citadel, turrets, or barbettes; 
thickness of deck plating, armament, indicated horse- 
power, coal capacity, and speed. The particulars of war 
ships are followed with lists of their signal letters, and 
carefully expressed descriptions of the type of each vessel 
and the service upon which she is employed. 

The preceding will somewhat faintly indicate the scope, 
character, and value of the work before us. For purposes 
of reference it will be of the greatest possible service to 
all concerned in the shipping industries all over the world ; 
while to the statesman, statistician, and economist, it will be 
a mine of data the accuracy and extent of which will be 
increased with each succeeding year. Future controversies 
in regard to the strength and relative efficiency of our 
naval forces will be supplied with trustworthy figures from 
this work, the compilers of which have very wisely male 
no attempt at assigning comparative itions to the 
several Cee of the world. Ata time «a the vote for 
two large armour-clads, estimated to cost a million sterling 
a-piece, was demanded with a suggestion that these will pro- 
bably be the last of such vessels to be built, if they are built 
at all, it is obviously very difficult—and apparently impos- 
sible—to assign a correct relative value to any naval arm of 
offence or mode of defence. Those who think they know all 
about the future employment of the gun,ram, and torpedo in 
naval warfare, will be able to work away to their heart’s 
content with the figures supplied in the “Universal 
Register” to demonstrate any view they please. 

An examination and analysis of the several statistieal 
tables contained in this volume will prove both gratifying 


g|to our national pride and assist in enabling us to foresee 


the probable tendencies of the industries associated with 
shipping enterprise. We fin that, of a total tonnage in 
the world of vessels of and above 100 tons, amounting to 
21,507,856, Great Britain and her colonies own 11,165,092. 
The United States come next in order, with 2,083,002 tons, 
a large portion of which is engaged upon their lake and 
coasting trade. Norway follows, with 1,492,413 tons; 
Germany, with 1,410,114 tons; and France, with 1,056,853 
tons. Then again, of the vessels of 100 tons and above 
now in existence, 15,857 were built in Great Britain and 
her colonies, 4636 were built by the United States, 2312 
by Germany, and 1311 by France. By more closely 
analysing the figures in the “ Register” it will be seen that, 
when wood vessels are omitted, the preponderance of ship 
production is still greater in our favour. Coming to the 
shipbuilding throughout the world in the year 1885, it 
appears that 382 vessels, of 449,825 tons, were built in the 
Ch nited Kingdom, all but 7775 tons of which were of iron 
and steel. In our colonies, 68 vessels were built, of 34,946 
tons, of which 32,813 tons were of wood. In the United 
States, 57 vessels, of 39,995 tons, were built, of which 
31,633 tons were of wood. We find that Germany built 
26,993 tons; France, 24,122 tons; the Netherlands, 13,232 
tons; and Norway and Sweden, 15,939 tons. The t 
bulk of the French tonnage was of steel, and that built in 
Germany was chiefly of iron. The tonnage of the Nether- 
lands was almost entirely composed of iron and steel 
vessels, in the ratio of two toone. These are figures which 
deserve to be closely studied, for although the total ton- 
nages built by our continental neighbours are not large, 
yet they are evidently working upon modern lines, and in 
the same direction as ourselves. 

Limits of will not permit of a more extended 
examination of the facts and figures recorded in the “ Uni- 
versal Register.” The samples we have given of their 
quality will doubtless be sufficient to show that the work 
supplies a want which would now be very keenly felt if 
the “ Register” were suddenly put out of existence. As in 
the cases of railways and telegraphs, we have only to avail 
ourselves of such conveniences for a little while to feel 
them to be almost necessary to our business wants and 
habits. We heartily congratulate the Committee of 
Lloyd’s Register on entering upon a new sphere of useful- 
ness, and in already attaining such successful results 
therein. Voluntary organisations have ever shown them- 
selves to be more in harmony with the instincts of the 
British race ihan government officialism. So long as 
Lloyd’s Register continues to act upon its old lines and 
to develope its old characteristics of honest work and 
careful so long -will it maintain a proper hold 
upon the confidence of shipping communities, not only in 
this country but throughout the civilised world. It is to 
be hoped that the production of this book will contribute 
towards the maintenance of that progressive 
which the society has so long exhibited, 
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RACK RAIL LOCOMOTIVE, RIGGENBACH’S 

ee OF GRAND PARA RAIL- 
Tue Baldwin Locomotive Works in April, 1885, shipped to the 
Estrada de Ferro Principe do Grao Para, of Brazil, a locomotive 
for working on a rack rail track of 1 metre gauge, having grades of 
15 per cent.—792ft. per mile. This line had been operated pre- 
viously by locomotives of the same type built in Switzerland; but 
as the operation of this first American locomotive proved extremely 
satisfactory to the railroad company, a second one was ordered, 
which was shipped at the beginning of 1886, and is now in service. 
— The general dimensions of the Gurjao are as 
ollows :— 


Gauge of track between rails .. .. .. .. 1 metre (8ft. 3gin.) 
Cylinders, diameter and stroke .. .. .. .. 12in. by 20in. 
eight in working order, limited to.. .. .. 88,680Ib, 
Driving wheel, » ter measured on 
ec carrying running on 
side rails 8ft. 4in, 


Plate frames, with pedestals of cast steel. 
Fuel, briquett ot boone d coal dust. 
working 


x, of steel—inside 
Tubes, of iron, 143 in number, 
Service, to haul 22 


15 per cent., or 792ft. per mile, at a speed of 9 miles 
—per hour; or 18 cars and load at a speed of 11 kilometres 
—7 miles—per hour. 

es—screw hand brakes operating on the 


geared wheels and on 
the forward truck wheels. Le Chatelier or water brake, working 


These locomotives have been successful in fulfilling the expec- 
tations of the Principe do Grao Par Railroad anes and a 
Brazilian railroad journal, the Revista de Estradas de Ferro, under 
date of February 14th, 1886, in commenting upon them, 


remarks : 
—The Baldwin Locomotive Works furnished to the 


Compania 


are more 
locomotives 
Railroad were 
with the plans of M. 


on the steepest le, 792ft. 
ed that the boiler Fie, when 


heretofore in use on the Principe do Grao Para 
—— in Switzerland in accordance 


e illustration shows the e 


per mile.- The engine is so d 
the engine is on a grade of 396ft. per mile, half as as the 
um. The boiler is therefore inclined with the front end 


upwards on the steepest grade, and with the front end downwards 
on the level piece of track. The connection of brake-rod to arm of 
brake-shaft of forward 


a old of a straight arm, as shown in 
just forward The spokes of the 
cast centre of main gear-w! spokes 


engage deeper 

ts the engine light, with ter in th ™ 

represen’ no wa’ e 
One of the main advantages of a rack 


lan 
Bwiteerland, and 
ve been largely used as a convenient 
access to elevated summer resorts. The line can 


and with the minimum of earthworks and trostling, 
and therefore at a small cost. An ordinary railroad worked wi 
railroad of any length ves & t weight o: 
situations the frequent curves oid of 
of a wire rope »— American Railroad Gazette, 


expected. 
many | shipped in pieces to Japan, where she will be put together; and 
if the trials 


MESSRS. GOOLDEN AND TROTTER’S DYNAMO. 
Ir is not often that three independent individuals hit upon 
the same idea almost simultaneously. A new type of dynamo, 
so far as the arrangement of the magnets is concerned, has been 
introduced by Messrs. Goolden and Trotter, a very similar 
pattern having been recently produced by Mr. Kapp, and it 
appears that an American inventor is working on the same lines. 
The dynamo may be described as having an Edison field, in 
which the yoke as well as the bars are wound. A number of 
these dynamos have been mounted with Messrs. Heenan and 
Froude’s Tower spherical engine for use in the seagoing torpedo 
boats, the combination probably the smallest for its 
weight, speed, and output that has ever been produced. The 


dimensions over all are:—Height, 2ft. 3in. ; length, 3ft. Gin. ; 


RAIL LOCOMOTIVE FOR BRAZIL 


many Governments. For not only is protection o 
but the vessel, from her large size, great and very com- 
fortable accommodation for the officers and crew, and is un- 
doubtedly deserving of being considered as thoroughly seagoing. 
How far the advantages gained by the one-inch steel armour 
will counterbalance the disadvantages of reduced and 
increased cost in consequence, is for naval authorities, rather 
than for engineers and shipbuilders, to determine. The arma- 
ment will consist of two torpedo tubes placed forward for direct 
ahead firing, the torpedoes being ejected by gunpowder. There 
will also be amidships and aft, on the deck, turntables, upon 
each of which will be mounted two torpedo guns, placed at an 
acute angle with one another and arranged for firing over the 
' side. These guns by being nearly but not quite 
parallel with each other, if fired simultaneously, 
will clearly very materially increase the probability 
of the vessel aimed at being hit. It is a remarkable 
fact that the Japanese were the first to introduce 
seagoing torpedo boats into their navy, Messrs. 
Yarrow and Co. having, some eight years ago, 
constructed a number of such craft for the 
Japanese Government, under the superintendence 
of Sir E. J. Reed. Again they have taken the 
initiative, in conjunction with Messrs. Yarrow and 
Co., in adopting a vessel of such an entirely new 
e and possessing such evident advantages over 

predecessors. 


THE NEW MARTINI-ENFIELD RIFLE. 

COLONEL ‘ARBUTHNOT, R.A., the Superintendent 
of Enfield, read a paper at the United Service Inati- 
tution on Wednesday, June 16th, with Sir Archibald 


width, lft. 6in.; weight, with -plate, lubricators, &., 8 cwt. | Tifle. At 500 yards, however, it has ter veloci 

The output is 60 60 650 revolutions, at 90 1b, | Austrian, German, and At yards 
volts at 700 revolutions. The os for H.M.S. Severn and better than ‘any other in * 
Mersey are larger examples the same pattern. Messrs. | tne American Spri 

Goolden and Trotter continue to make the Gramme type of ied still further, the bullet nad tha wae, 


dynamo with which their name is associated when extreme com- 
pactness is not required. 


TORPEDO BOAT FOR THE JAPANESE GOVERN- 
MENT. 


On page 14 we give an illustration of a 


boat lately 
completed by Messrs. Yarrow and Co., of 


oplar, for the 


gun fire, having in view the distance at which a torpedo boat 


here the 
on 

not present a difficulty. The heigh’ 
various rifles is shown on the table at 500, 1000, 1500, and 2000 


Japanese Government, which is of more than usual interest, as Maal. i 

she is a distinct departure from the now stereotyped form of yards, and on Table Il, is given the function, >” , of each bullet. 
‘pedo boat. Not only is she the largest that has hitherto been | 4, many of our readers know, this is a sort of factor of retardation, 
it, but she embodies several new features. The principal | the air heving power to bullets in direct proportion to this 

novelty is that the vulnerable of the vessel, including the | factor. In solid bullets of same composition, this factor is 

machinery, are all protected by one-inch steel armour, which | in ioned to the bullet’s length, i.c., the bullet’s 

may be considered as an almost defence against machine- wer to up velocity is directly proportional so Sasa 


attacks and the acute angle of fire at which it would ‘be hit. 
The dimensions are 166ft. long by 19ft. beam, and she will be 
propelled by twin screws driven by engines indicating 1400-horse 
power, from which a speed of nineteen to twenty knots an hour 
may be reasonably The vessel has already been 


ions fo there is no 


come up to the rmed, X 
will find much favour with 


doubt that this type of torpedo 


€ 
Mi 
| 
i ying wheels, steel-tired, th casi on / 
centres... .. .. .. . | j 
press 
musket for the army. e necessity for change is 
= 4 urgent, seeing that all the continental 
Powers have arms with flatter trajectories, and 
Principe do Grao Pard Railroad two locomotives of the Riggen' — —" seen the on next page. may 
: system destined for the service of the Serra, with central rack rail. | observed that at present the English bullet at 
5 One of these locomotives has arrived and will shortly commence to the muzzle has a lower velocity than that of any continental 
‘ work. The other arrived some time ago, and the p Bere wom of the 
; company is very well satisfied with its 
: elegant than those constructed in Switzer 
locity being 1301ft., which is kept up still better than that 
of the’ Henry rifle bullet. Seeing, however, that 
hn a * infantry habitually fire at short ranges, any advantage in flatness 
——— of trajectory at ranges over 1000 yards is no real compensation for 
inferiority at shorter ranges. This is the main reason for adopting 
° Ww! square as in engraving. may 
be remarked that when the engine is under steam, with the increase 
curves and of cl 
Austria, rack to decide at present. The breech action of the Martini-Henry rifle 
means of gaining has been considered anticientys good to retain at pect, and is 
not concerned in the question of shooting which we have specially 
to consider. The new barrel must necessarily be smaller in the 
bore, to enable a lighter bullet to be of sufficient length and “‘ sec- 
‘ties in i ‘ increase, an: 
fouling is apt to be still further increased as the twist becomes 
more rapid—and a long bullet necessitates a rapid twist. On this 
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it t, and on the question of sigh’ and action, it is 


musket, and the bayonet introduced at that time was also ~ 4 
than that in use previously. The Enfield rifle bayonet had a blade 
18in. long, and it weighed 140z. On the introduction of the 

artini- rifle it was ‘ bushed’ to fit the reduced size of the 
barrel, and thus continued in the service till the introduction of 
the bayonet of the present pattern; indeed, it may be said to be 


of carrying the ‘‘quick loader,” the possi- 
of modifying ler so as to get better shooting power out of 
and the we cannot now discuss. A more serious one 
was the Ra ny uestion of "hem of groove, the segmental being greatly 
y 


most officers to the ratchet form which is retained in 
the nee new cal and field rifle. The segmental form f and 


fixing the bullet at such a weight as to maintain the value of W | still in fer there are now come regiments India | bs made and and better in 
t about th figure, viz., 2°9; yee which have still got on was always supposed that it | Colonel Arbu pens Poth erg 
-40in., fousd > thet was a weapon, but although it may have used on few end and be of 
shooting ; with good ammunition % mover wh , when it was never put to a very severe test — that we a Sot 
we went below 0°40in., although we sometimes got magnificent campaign in the Soudan in 1884. Two regiments, the 1st Ba aimee sat a question on a amoun prac- 
shooting, it was not always so uniform as with the0°40in. Another 
reason or not adopt TasLe I, 
very small secti area is more affected by a Military Rifles.— Velocities at Greatest Height of Trajectories. 
wind. The twist of rifling which gave the best results was one “ oa td 
turn in ly quick twist, and some _ Heights of trajectories. 
we experien: in overcoming th e Country. System. 
of every deseription, at length we upon e “Muzzle. | 0 yas. | | 1000 yds. 1500 yds. | 2000 yds. “500 yds. s. | 100 1000 yds. 1500 yds. | 2000 yds. 
w since is a compound 
isting of jin. of hard next the powder and jin. of Werndl | | | oe 
beeswax next the bullet. On the explosion of the powder taking 4 | | 857°85 
place, the beeswax is flattened between the cardboard and bullet | Ensland .. . Martini-Henry 1315 869 664 508 | 
--| 1489 | 878 | 648 471 348 7769 | 46°6 | 151°8 | 889°9 
up,’ ifling an out the fouling. 888 s249 | 48°68 | 150°2 | 
therefore as Gnally adopted has a bore of O'd0in. of more, strictly | 
speaking 0°402in.; the has seven grooves with a twist of one 97 | 
turn in 15in. Norway and Sweden.. ..| Jarman . ‘ 1536 =| 908 675 504 877 7°285 42°97 137°6 | 348°5 
“T come now to . As has a very flat | Russia .. .. +» Berdan 1444 878 353 77995 47°01 
trajectory up to 400 as you by the United States .. .. .. Springfield .. 1301 875 676 | 404 46°88 «1428 843°0 
it was consid ered desirable ave two which | 
cover the whole ground yards, so what may be | England +» Enfield-Martini 1570 947 ng 553 424 6704 89°00 122°0 | 298°47 
backsight; t nk of the rifle has been fixed at 100 yards, 
and sight of the is true for that Taste IL. 
range; but firing with that t aiming ata about 5ft. 
from the bullet | Military rifles, description of arm. | Ammunition. 
owever, for the yards of its flight i | Length } 
mined to fit a leaf sight also at the breech end of the barrel, which Country. | System. Without | With | Without | With Dp 
when put up should be true for 300 yards; firing with this sight | EE IRIE w 
up, the bullet would travel 450 yards before striking the ground, | Bayonet. Bayonet. Calibre. | Length. | Powder. Bullet. 
by using one of these two fixed sights the whole grcoand is Ib. a in, grs. grs. 
Committee; it is one of points on which commanding officers England oe *| Martini-Henry .. 90 | 10 0 45 5 11} 0°45 33% 8 480 2°953 
are requested to will be no difficulty whatever in | France .. 9 4 | 10 7% | 4 | 6 OB | | 823 80 | 
altering them should the form as sent out on the trial rifles not be| Germsny .. .. .. ..| Mauser a 4 | nw 4 43 | 6 Of | O-4ss | 339 if) 380 | 87453 
Vetterli .. 99 10 145 4 5b 6 2 0°408 333 62 310 3°759 
“The is graduated for from 400 to + : 
2000 There is a wind gauge attached to the slide, I am | and Sweden.. Jarman .. 4 4) 0°397 82 7 837 
aware that sume gen am wonld pester to aso cight semowhas Berdan .. 912 | 101293 SE | 6 323 7 370 3°336 
similar to that on a Springfield rifle lately obtained is Institu- | United States .. .. ..| Springfield 9 101 4 824 70 500 
tion. With to the V’s, as I said, any form can be adopted, | | 
but with to the wind gauge worked ty @ very screw, Engiend 9 6 4h 51h 0°40 837, 85 384 2-917 
is too delicate to the b which | ———— ! = 
a service rifle must at times be subject to. I wish it to be Senputin teapii ttalion Royal Irish | tical i ttled i opinions 
distinctly understood that this rifie is not Wimbledon Fosiliers: in that campaign India and brought | from and. “Doub the ties have 
—_ rifle, but as a op ker ae 4 weapon, and, at | with ody the old Snider bayonete with which they were still much experience with service arms, but we want the benefit of all 
same time, one which shoots with perfost accuracy. armed. At the battle of El Teb the York and Lancaster the experience that has been by private individuals with 


“*T come next to the action. The action remains on the 


Some 
the stocking of the rife, which are th ht to be 
improvements. The butt is made in 
the shoulder, and with the view of meeting an objection so often 
raised, ‘ that the stock of the Martini-Henry rifle is too straight,’ 
the angle of inclination of the butt plate to the line of sight t has 
been made more acute, so that when the rifle is brought u: up to the 
shoulder the tendency is to keep the muzzle down.” 

- The straight form of stock always maintained in English service 
rifles, then, has been adhered to, the plate Eas been net 
at a more acute angle. The fore end also is less hollowed, so that 
the barrel lies on it rather than in it, which harbours moisture less, 
and enables the barrel to be kept from rust more easily, while a 
band guard g to the rifle to 

uring rapid firing without burning the fingers. 


 Oeick firing is to be facilitated by means of a loader. On 
this Col. yr hey — This, as its name denotes, is simply 
@ contrivance detiguel wi with the object of assisting the soldier to 
load quickly, especially in the dark, or in wet or cold weather. It 
is not intended to take the plae of magarine, but is vo contrived 
cdg on the side of the bod Sample | of the ape? and holds six 
: upon a 
e cartridge 0 through an aperture in the 
for the soldier to ‘ae hold of when he wants to load. When 
these quick loaders were issued for trial, i 
loading from the quicker loader six rounds could 
seconds, whereas in 
over forty seconds to fire the same n 
On the subject of 
cannot do than Arbu 
described the princi of rifle somewhat 
I will now turn to the ammunition. The case is 
Sid draw, and contains five | of powder; the as 
und wad of cardboard and 
With cartridge the 
her 
ties 
aise Any those of any arm. The 


of roun 


iron p a yards ; arm accuracy 
as the will show. By the ad ion of hi arm 


lect of 
ore mare than 


bayonet 


to its 
an the weight carried by the 


from the poush took admi 


ere | j 


ment used their bayonets freely, and they were then found to 
miserably soft, and this led to e outcry against the whole of the 
bayonets. But although the Snider bayonet was still in 


ae oe et. As at the time of its introduction 
af paramount im; , the new only 


ng oz. heavier than the old one, viz., 14 en but was en 

here can be no doubt that it was too 
far supe- 

as in manufacture, to the 


dan, 

strengthen the bayonet if ie. More care was to the 
manufacture, a little more metal was put into the blades, and a 
more severe test was instituted. I have brought these tests here 
to-day that you may see the difference between the old and the new 
test, and that you may judge for yourselves as to the quality of the 
ee ard in of the troops. But on the introduction 
S the Enfield-Martini rifie, the question of the pattern of bayonet 
with had and it was decided to dis- 
curesting the use of the triangular bayonet which was of use for 
ae meets = to issue in its place a short sword- 
bayonet, w could used not — for thrusting, but which, 
when separate from the rifle, sho a useful and serviceable 
weapon. This sword- yoy" is a aiecaied improvement on all 
sword-bayonets which have been in use; it has a very 

= 


When firing with fix 
the bayonet on the #i side =P a ya to twist the rifle to that 
side, which the shooting bad; but when it is underneath it 
has a to depress the muzzle, which is an advantage, and 
when in that position it ait cannot be seen by the eye when taking aim, 
which is a further advantage, as there is nothing to make the aim 


The objections put 
forward were the fear that the introduction of this rifle would 
defer the adoption of a magazine arm, and the Martini breech 
action was complained of as complicated and involving the use of 
levers acting on each other in an objectionable way, besides being 
very inconvenient for use when lying down and keeping as close as 
possible to earth. The bolt actions, against which the British 
authorities have always set their faces, have, it was urged, proved 
irable by other 
disbelief in 


on service in 
powers. Oolonel Hope 
following incident :—In 1859 he had called the attention of the 
auth to an 


inventors to submit breech loeding competition, w 
most —s as to 1 t, length, &c., were quite open, 
m by t as to any 


three points 
sent in—(1) it at least 
must have a metal 


the of perpetua’ 


thnot replied 
tind breeeh action, and that at tod wich igh 
the the 


made experimen’ both for 


This 


the introduction of arm. “with ection with 
that the of 


great effort to gather. 


CEMENT OR Putty FoR HiGH TEMPERATURES. — Manufac- 
turers have often a use for cement or putty which will stand 
high temperatures without blowing out or being eaten = 

fire. The American Mechanical Engincer remarks that 
it is common to use red-lead putty mixed with cast iron ny 
or fine borings for such work; but with very high pressures, if 
boiler is as soon as the joint is made, this cement has proven 
unreliable ;” and suggests that “putty for that are v pec 
exposed, might be made of white-lead and plumbago, and be used 
in the red-lead in our common putty. 
lumbago should be largely in excess, and the putty kneaded 
of asbestos fibre might be in- 
uced to bind the whole, ut this does not strike us as necessary.” 


A Bic CRANE}—A steam crane, 


Possessed by any dock, com y in the United Kingdom. It has 
tested with load of 103 Works Dirken. 
makers of the crane, and 


Hull and 


in modern 
mesos, but is fitted for the reception of the ships in her Majesty's 
—— and to deal with the shipment and unshipment of their 
guns, boilers, &c., in an expeditious manner. It will enable 
firms of the work on 


equal terms with other ports, and will ly be first t 
into use this week by Messrs, Earle’s Shipbuilding and Engin 
Company, who have comm work on H.M.S. r, having 


stee! ylor’s vertical 

120lb, The head of the jib is 61ft. above the water level of hed 

tides, and has an out-reach of 29ft. from the face of the quay. 

The main features of construction are in the ment by w 

the centre common in cranes gives oy eg oe central 

e whole crane 
0 


cylindrical is while steel and wroug omi- 
nate in _— structure throughout. Four ey 3ft. in 


i wires, with a 

core. 
t, the 


sola of one on each 


sixty rollers, running 

top of the stonework. Ten or eleven of these rollers take the thrust 

at the foot of the jib at a time, constantly changing as the crane 

revolves, and the SateD is the weight "at the masonry, secured 

-down bolts, by ‘whieh th the centre 
the valves and levers connected 


t e on su 
founda‘ vr The load 


100 tons o! ive of the 
The movable pa pe is a very nice 


16 
importan 
well to g 
ttee, we tried 
Martini 
principle by the express orders of the Secre of State. Itis not 
therefore for me to discuss whether a better action or not could ee 
have been devised, but in view of the possibility of the introduc- a MN A 
tion of a magazine rifle, which would necessitate an entirely new 
action, I certainly think it is better to adhere to an action which 
is known to be serviceable rather than to embark on endless | 
experiments which would all be thrown away if it were eventually | 
decided to adopt a magazine arm. The only alterations made in 
the breech action of this rifle are the addition of a safety bolt 
which acts in the form of a screw and lever, lifting the nose uperseded. But in consequence of the expe- 
tumbler clear of the trigger; and the adoption of a | 
tumbler axis instead of a square one. This is done because it is | 
found that the square tumbler axis and hole are apt to wear, when | 
the rifle becomes dangerous, whereas with the round axis there 
can be no wear; but with the round axis it is impossible to have | 
‘ neer, on behalf of the Barnsley ilway and Dock 
Company, to whose order the crane was constructed. After lift- 
ing and revolving with 103 tons, it was the next day put to a 
number of severe tests with a load of 65 tons, raising it at the rate 
of 6ft. Gin. per minute, and making a complete revolution—that is, 
oad passing through a distance of 283ft. in 6 min. 50 sec. 
powerful crane is an important addition to the appliances of 
he dock, which, having a fine entrance and deep sill, is now not 
A rather animated discussion took place on this paper. Sir Henry 
Halford, Colonel Hope, Captain James, Admiral Selwyn, Colonel 
sec the contract for the refitting of that ship. e very 
and heavy boilers of the belted cruiser Narcissus, now being built 
at Messrs. Earles’ works, will also be shipped under this crane. 
The crane is worked by steam power, steam being supplied by a 
minute; (2) the ammunition was in a metal case; (3) it contained 
its igni in the end of the case. Seven years afterwards, how- 
ertical engines, | 
welve rounds per minute; 1 of the crane, 
anition ; (3) the cartridge must WOrk alge attached to 
Msteaa of having four ainerent patterns or cartridges as at present, | contain its own ignition. We cannot refrain from quoting this | the turned roller path. The fulcrum is the “‘live ring,” containing 
; viz., the solid drawn Martini-Henry cartridge for rifles, the coiled | neatly presented reason for want of confidence in our authorities, 
case for rifles, the carbine cartridge, and the machine-gun “4 but we decline to believe that Colonel Hope had much confidence 
there will in future be but one cartridge for rifle, carbine, or rifle- | in them until 1866, though perhaps it was a feeling of what may be 
calibre machine guns. called confidence compared to his present sentiments on the subject. 
**I now come to the last part of my subject, viz., the bayonet. | __ The gist of the objections may be summed up under the two heads 
There has been a good deal of discussion —y | on _ 
bayonets, as you are no doubt aware, and pd * 
we again go to the inni rs e U1 
that there were then two kinds of r bould not 
bayonet for the muskets, and a sword or the rifies. Institute any cre or barrel is 
was very little alteration in the pattern of the es gp wn og ape to magazine arms, he stated that an admir- 
able one has been a ree oy ee Oe 2nr is being | piece of workmanship, and it was quite easy for three men to 
the y and Navy, who will soon | twist round the heavy load while suspended. On the whole, this 
¥ fine piece of machinery reflects great credit on the makers, and @ | 
: h of bayonet causing inconveni- | finer crane does not exist in any port in England, 
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LAUNCHES AND TRIAL TRIPS. 


A rew days ago the screw steamer Libra went to sea for a trial 
trip, after having been fitted with triple-expansion engines by the 
Wallsend Slipway and Engineering Company. The Libra is one of 
a fleet of some sixty steamers belonging to the General Steam 
Navigation Company, which has a trade in the North of Europe 
and the Medittrranean. The vessel was built in 1869 by Messrs. 
Gourley Brothers, of Dundee. In 1876 the old oylind ers were 
removed, and new and boilers substituted ; 
and now, for the third time in her career, she has been re-fitted 
with new machinery. The propelling power of a steamer is of the 
utmost importance, and the time seems fast a) hing when the 
compound engines will be replaced by those of the triple-expansion 
type. True it undoubtedly is that the compound engines—which 
would ap likely to be, in a short time, somewhat effete—have 
done good work in their time; but, with the keen competition and 
the low freights which now prevail, it is absolutely n that 

uick passages should be le in order to earn a profit, prac- 
tical men will easily understand the difference, from a commercial 
t of view, between the of old and that obtained 


the Libra, which was within a fraction of 144 knots, the | districts. 


, ng 8 . It was not until towards the middle of 
anuary, 1 


contract time. The compound engines which have been 
removed had cylinders 43in, and 78in., by 36in. stroke, and 
the following are the principal dimensions of the new — an- 
sion engines which have just been fitted :—Cylinders, 25in., 42in., 
67in., and 42in. stroke, with two steel boilers 12ft. 6in. diameter, 
by 16ft. 9in. long, having a working pressure of 150lb. The 
engines are fitted with Joy’s valve gear, and it is interesting to 
note that they have been so designed as to occupy exactly the same 
in the vessel as the old compound engines which they re- 
P These are the first triple-expansion engines which the 
‘General Steam Navigation Company has fitted to any of its vessels. 
The Libra is to be placed on the service maintained by the General 
Steam Navigation Company between Granton and London, and 
from the rate of speed obtained at the trial trip, it may con- 
fidently be hoped that she will become a favourite vesge] with those 
visiting the northern metropolis during the summer. There wasa 
numerous company on during the trip, among those present 
:—Mr. W. d, managing r of the Wallsend Slipway 
Lloyd's ; Mr. C.R. rs, superintendent engineer and representa- 
tive of the General Steam Navigation Company; © i Ni 
Chief Constable of Newcastle ; eee Chapman, Clarke, 
Chapman, and Co., Gateshead; Mr. Gulston, Sir W. G. Arm- 
strong, Mitchell, and Co.; Captain Howlett, master of the Libra; 
Mr. Rankine, Messrs. Donkin, and Co,; Mr. Menzies, 
Menzies and Mr. Moffatt, Tyne Steam Ship- 


. Dempse: of the Walls- 
end Slipway Co.; and Mr. G. R. Bell, Messrs, W. Dickinson and 


excellent luncheon, supplied b: . J. S, Tait and Co., Crown 
and Mitre Hotel, Newcastle, the chair me occupied by Mr. Boyd. 
The Libra afterwards returned to Wallsend. 

On Tuesday, 22nd ult., the new steel screw steam yacht, Fire 
Fay, designed and built by Messrs. Lobnitz and Co., of Renfrew, 
Scotland, for Mr. J. W. Clayton, of Hampton-on-Thames, ran a 

iminary trial trip in the Frith of Clyde. The ines are on 

nitz’s patent rinciple. The Fire Fay is 170ft. 
long on the water line, by 22ft. » by 12ft. Gin. deep, and the 
cylinders are 15in., 30 minus 18in., and 42in,, with a stroke of 2ft., 
and the boiler pressure is 1501b. per square inch. The highest rate 
of speed attained on the measured mile was 14‘17 knots, and the 
average speed as ascertained by four consecutive runs was 
13°8 knots. It is expected that this rate of speed will be exceeded 
after the vessel receives the bottom coating of anti-fouling com- 
position. After the trial trip Fire Fay returned to Renfrew, and 
was immediately taken upon the builders’ patent slip, where she 
will be finished and fitted out, and coaled for her first cruise. 

On the 19th ult., Messrs, » Mordaunt, and Co, launched 
at Southampton a fine iron screw steamer, the Siddons, of about 
2000 tons net register, of the following dimensions: a 329ft.; 
breadth, 38ft. 9in.; depth of hold, 27ft, The vessel has been 
built for Messrs, Lamport and Holt, Liverpool, being in excess of 
Lloyd’s requirements for 100A class. She is brigantine > 
having pole masts of iron. Accommodation is provided for captain 
and officers in full poop; ineers and petty officers, under bridge 
deck ; crew and firemen, under topgallant forecastle, She is fitted 

ith tent windlass, with capstan combined, for 
working ship. ter’s steam steering gear amidshi: 
screw gear aft, anchor crane on forecastle ; four steam winches for 
working cargo, The engines and boilers are And ye A _ The 

are com surface-condensing, inders 35in. 
72in. diameter, with # stroke of 48in. Built crank 


shaft, steam 

and hydraulic reversing gear, and all the latest improvements in 
marine . Steam is generated by two large multitu' 

steel boi each having four furnaces, at a pressure 

of 100 1b. square inch. The vessel has been built under the 


of Mr. John Russell. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


From Correspondent. 
On ‘Change Thursday and in | port: 
were 


Wolverham yesterday, ironmasters concerned largely in 
e election and the probabilities of trade 
during new half year. The general opinion was that buyers 
a hand-to-mou le, unless unindica’ 
should show itself. 
The fact that the quarterly meetings come off next week had 
the effect of limiting business. Most buyers preferred to hold 
over their operations 
ascertained. Present crucial prices, however, 


are likely to be 

re-announced, 
The shipping demand is never very brisk at this season. Some 
fair orders have, however, recently reached the ironworks from the 


, Sheets, hoops, and the like. 

Confident anticipation is expressed that the new treaty with 
om if » will improve matters, since under former trea- 
a business was done. United States inquiries are in the 


range from £7 for marked bars to well inside £5 
for common bars at works, Medium qualities are about £6. Gas 


and nail strips may be had at £5 to £5 5s,; common hoops, £5 5s, 
to £5 10s, and hinge strip, £6 to £6 5s,” Sheots for galvanisers’ 


uses are abundant at £5 15s. upwards for 20 gauge, and £6 
upwards for 24g. Galvanised sheet makers being mostly busy at 
date, stock-taking and deliveries from the black sheet works are 
small this week. Otherwise there is a considerable volume of 
business doing. Orders are again upon the market for Russian 
sheets, Some ironmasters are accepting for these orders £7 10s., 
delivered Hull, which means about £6 15s., or a little more, at 
works, A demand is finding expression for working-up sheets 
and cold-rolled and close-annealed sheets. Some brands of work- 
7 sheets are £7 for doubles, and £8 for lattens, while cold- 
rolled may be had from some makers at £7 15s, for singles, £8 15s. 
for doubles, and £9 15s. for lattens, 

Messrs. Onions, Regent Ironwor! Bradley, have recently 
entered upon the manufacture of cold-rolled and close-annealed 
sheets, and they are now meeting with a — fair demand. 

Basic steel, made by the Staffordshire S and Ingot Iron Com- 


£7 10s. for sheets, —— , £8 5s. for doubles, and £9 


and blooms down to 2in, size, £4 15s, . The demand is only 
i other steel-making 


The demand for native qualities of pig iron is still restricted, 
and the present make is not all going away from the furnaces. 
Some fair forward contracts are, however, to be entered into at 
the orang J meetings. The brisk demand that has of late found 
expression for Northamptonshire, Derbyshire, and similar quality 
pigs, would almost seem to argue the belief by some buyers that 
prices will shortly recover. Derbyshire pigs are still quoted at 34s. 
to 35s. at stati which means about : 


per ton at the furnaces. 
Northampton Der! i 


are 9d. to 1s. per ton less than 


while Lincolnshires are quoted 38s. at stations, and 38s, 6d, at | Be! 


works, The Thorncliffe brand of pigs is quoted 47s. to 47s. 6d. 
per ton. Native pigs keep at 52s. 6d. to 57s. 6d. for hot-blast all- 
at 37s. —30s. to 32s, 6d. for for 
‘orge. s Darlaston pigs, made from Northampton ores, 


Excel 
lent Welsh hematites may be had at 50s. delivered, though West 
Coast hematites are still quoted 52s, 6d. nominal, with 53s. 6d. to 
54s. as the quotation for the Ulverstons brand. Second quality 
Welsh hematites are 41s. 6d, delivered. 

A joint court of arbitrators and commissioners under the South 
Staffordshire Mines Drai Act was held in Wolverhampton on 
Tuesday to hear appeals against a draught award of the arbitrators 
for the Mines + rate in wens pas district for a year for- 
ward from July 1st. The rate required was 3d. per ton on fire-clay 
and limestone, and 9d. on coal, slack, ironstone, or other metals. 
The 9d. rate was an advance of 3d. per ton com with last 
year. The principal appellants were the Patent Shaft and Axle- 
tree Company, Messrs. J. W. Sparrow and Co., and Messrs. 


Addenbrooke and Co, In all cases the court reserved their | be 


decision, 

After a connection with the Pri offices of the Earl of 
nag | for about fifty years, Mr. E. Fisher Smith seeks to-day 
a well-earned retirement. Mr. Charles aay sibel the 
managing director of the Shire Oaks Colliery, been appointed 
by the guardians of the Earl of Dudley to be his successor as the 
principal mine agent of the Dudley estates, and manager of the 

me of the engineers in this district engaged production 
of rolls, wheels, pinions, and similar machinery for iron and steel 
works and other heavy establishments are steadily engaged. 
Orders are arriving, not only from home buyers, but good 7 
contracts are being placed by continental purchasers. T! 
express themselves h pleased with the quality of the work 
which in this line S ire engineers are accustomed to supply. 
And well they may, since our chief works here can produce engi- 
neering products of the class referred to which have no superior 
the world over. 

The trade in railway wheels and axles and some other descriptions 
of railway material continues quite brisk at certain of the leading 
local establishments. India, South America, and certain other 
foreign markets are affording a good deal of work, though contracts 
have to be cut very fine to prevent their going to other parts of the 


kingdom. 

Complaints having recently been made of the quality of English 
coach nuts and bolts supplied to New Zealand purchasers, and it 
having been urged that the American goods were superior, some of 
our local papers have taken the matter up. They altogether deny 
that if the goods are bought from respectable ish makers they 
are in any degree inferior to the American. the co: > 
they urge that the American goods are much inferior to the English. 

A numbering over 100 of the colonial and foreign visitors 


to the Colonial and Indian Exhibition spent Tuesday in Birming- | the 


ham as the guests of the mayor. The p included an 
inspection of the municipal and art buildings, which was followed 
by a lunch at the Town Hall, after which the visitors were driven 
to some of the principal Senne. They were pe _ 
o! on the interc le principle ai e 
essrs, ington an ewhall-street ; i a 
Messrs. P and Co.’s, Lancaster-street; tube-drawing, metal 
rolling, wire wing, ornamental metal work, and glass staining 
essrs, R. W. Winfield and Co.’s, Cambridge- 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


ment of which Manchester has been the centre ing the 
hing like 


very 

sible. That the country has so soon been again forced into a parli 
men contest is, however, condemned in the strongest by 
by nearly all the leading representatives of trade who meet on the 
chester iron exchi ; the transaction of even the small busi- 
ible has been difficult enough without any 
outside distracting influences, and this constant political turmoil 
produces so unsettled a feeling that business operations which 

t otherwise be practicable are continually being deferred. 

the present abnormal state of affairs it is difficult to say 
whether trade is really any worse, but that there is no improve- 
ment there is ample evidence wherever one turns in the market. 
There is a continued absence of any weight of work in Prospect, 
which gives a most outlook for the future. t 
little there is doing is from hand to mouth, and the excessive 
competition for any orders that are to be got cuts down prices so 
low that only the most desperate necessity can induce sellers to 
accept them. Indeed, some of the pig iron makers who are in a 
position to do so, have stopped seeking after business at constantly 
ing prices, which have long since ceased to cover even the cost 


firms, | of uction, and are to still further reduce their out- 


In the making of pig iron has already 
minimum, unless it is to be tem 
abandoned altogether; and in Lincolnshire district the blow- 
ing out of more furnaces has either already been decided upon or 
is in contemplation. 
on th scarcely anything doing. A 

on ere was 
few small orders were booked here and there, but generally only 


THE elections 
Sheffield, and after the 


easy | at wretched prices. As regards the for: pig. 
8. 


they remain only nominal—for Lancas pis 

for one or two Lincolnshire brands 36s. to 37s., less a per 
cent, delivered equal to Manchester, are the minimum figures 
quoted by makers, but buyers who have orders to give out, except 
they are small—five or ten ton lots—do not pong poe = 
per cent., 
delivered here, are named. As I have reported in previous 


poor 
aie are lower. In anything ke fair quantities No. 1 
fi hogy delivered here are to be got at 51s., less 24 per 
cent., No. 2 foundry at 50s. per ton, less 2. 

get a few more or 5 are a 
evidently so low that they do not care to 
even those who are the best off for work are oP very few 
exceptions working more than four days a week. imum 
quoted basis of prices remains at about £4 17s. 6d. for bars deli- 
vered into the hester district, with hoops about £5 7s. 6d. and 
sheets about £6 10s. per ton, but for prom ee 

Ironfounders still rt only a very small weight of orders 
going, and for these the competition is so excessively keen that 

rices are lower than ever. h heavy castings, such as engine 
beds, &c., could be got delivered here at considerably under £4 
ton; cast iron columns at £4 10s, to £4 15s.; and cast iron auton 
at £4 5s. to £4 10s. per ton; wrought iron English made girders can 
be got delivered into this district at £5 5s. to £5 10s. per ton, and 
i at about £5 per ton. For pipe ices con- 

i sections delivered into 


tinue to 


ing, that ~~ at which they are taken more often +han not 
leave an actual loss rather than any in of profit, and there 
i te any better state 


occupy & floor space of more than three yards square, and is very 


on the machine, the rope being transferred direct to a drum, on 
which it is wound in coils ready for delivery. The machine can be 
readily regulated to give any twist or to the rope as may 


req 

Messrs. Follows and Bate, of Manchester, have erected new 
works, covering about two acres, at Gorton, which are being laid 
out specially for heavy millwright work and for the manufacture 
of agricultural and horticul implements, 

Now that the Manchester Ship Canal Company, as I noticed last 
week, have obtained their Act of Parliament authorising the pay- 
ment of 4 cent, interest out of capital during the construction 
of the wi there will be no further delay in the prosecution of 
the scheme. With to the statement made before the House 
of Lords Committee that Messrs. Lucas and Aird were prepared to 
carry out the entire works for the sum of 5} millions, I may add 
that this has been so far definitely decided upon that an agreement 
has been made with Messrs. Lucas and Aird subject only to a formal 
settlement of contract which will very shortly be entered into, and 
y which the above firm will subject themselves to heavy penalties 
if the work is not completed in four years. The raising of the 
money is, of course, the absolutely essential preliminary, but I under- 
stand that Messrs, Rothschild, who have undertaken to float the 
required capital at a commission of 1 per cent., have every confidence 
in the success of this ion of the scheme, and the prospectus will 


very shortly be issu As there seems to have been a ar 
hension in some quarters that a rtion of the capi’ 
being advanced by the Messrs. Rothschild themselves, it may be as 


well to state that the whole of the capital is to be raised in shares, 
upon which 4 cent. will be payable as interest during the con- 
struction of works. Of course, until five millions has been 
subscribed, nothing definite in the way of commencing actual 
operations can be done, and the first thing to be done will be the 
urchase of the existing works and canal from the Bridgewater 


descriptions of fuel is reported 
throughout the coal trade of this district. Not only is there 
usual falling off with the season of the year in the 
requirements for house fire i but the common 
classes of round coal for steam and forge purposes are quite as bad 
to sell as the better sorts, and with the continued depression in 
nearly all the srenening branches of industry there are but very 
disco’ ing prospects for the next two or three months, i 
classes of fuel move off fairly well, but the absence of any great 
ressure to in these is due not to any weight of actual demand 
ut the present lessened production of slack. There has been no 
alteration in the June list rates, but the tendency of prices con- 
tinues in the favour of buyers. At the pit mouth best coal 
averages 8s, 6d.; good seconds house coal, 7s. to 7s. 6d.; common 
round coals from 4s. 6d. to ; burgy, 4s. 3d. to 4s, 


output of these furnaces. Th 
they are not so extensive as they have been, and it is highly pro- 
bable they will be further reduced before the close of the season. 
In one or two cases furnaces have been blown out, but in others they 
have been re-lit, and the consequence is that the output is practically 
the same as it wasa month ago. The business doing in 
iron is fairly good considering the general surroundings of busi 
but in forge and foundry iron makers are doing only a slow 
gi iy comparatively speaking, 
stee! ers is, com) tively ing, sati , 
departments they are busily employed and are well off for orders— 
the rail mills and tin-plate bar mills—but in other branches the 
steel trade is quiet and dull. The value of steel is steady at about 
£3 15s. per ton for heavy sections of rails net at works prompt 
delivery, and Bessemer pig iron is firm at 42s, per ton net for 
prompt deliveries of mixed parcels. Iron ore, for which there is 
an indifferent demand, sells at from 8s, 6d. to 11s. 


ton net at 
works, There is no new feature to note in the shipbuilding trade. 
Builders in this district have not lately secured any orders from 


owners who have been seeking for tenders. The prospect of im- 
provement in this industry is a poor one. Very few contracts are 
offering and competition is excedingly keen. The engineering 
trade is someone quiet, but industrially active so far as the 


marine department 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

are now being fiercely contested in all the five 
come the rounty con 
business done in the 


.. Till they are over there will be li 


country markets, where much complaint is made of the dislocation 


Notes,” prices are dependent upon offers, and with ready selle 
in some instances anxious to secure orders almost at ae Barane 
is difficult to say at how low a price it might be possible to place 
a eg his week at £6 . for common pilates Us. for 
plates, 
for lattens. 
and substituting new were of the triple-expansion type, one o 
the original conditions being that the vessel was to be ready to be 
take her station in London on July Ist. A month was spent in 
preliminary negotiations, and it was not until February 25th that 
the order was placed in the hands of the Wallsend Company, the 
specified date of delivery being adhered to, thus allowing only 
four months for the completion of the work. It will be seen, how- 
ever, that not only has this been accomplished, but that the 
vessel has been tried at sea more than a week before the 
this district might be got at about £4 2s. 6d. per ton. 
In the condition of the engineering trades there is no c.ange to 
report—certainly no improvement. In nearly all branches el 
neers have to 80 for to their wor. 
things in 
Messrs. Walter Glover and Co., of Manchester, have just com- : 
aa @ new rope-making machine, which whilst enabling any 
lengths of rope to be manufactured, ae, orga! entirely with any 
necessity for a rope-walk. The complete machin does not 
simple iN Construction and Working. Yarn 18 WOUDG OD & 
series of bobbins, and the whole process of manufacture is finished 
0. @ vessel was taken four runs over the meas mile, the 
mean speed obtained being 14°5.6 knots, and the indicated horse- 
power was 1966. The machinery worked throughout with the 
utmost smoothness, and every one present was highly satisfied 
with the result. During the trip the company sat down to an 
Navigation Company. 
US. Jd. 48.5 nd ordinary qu es abou per on, 
Shipping has been very quiet, and steam coal delivered at the 
high level, Jareger or the Garston Docks, can be got without 
ps difficulty at 6s, Gd. per ton, although for some of the better sorts 
sellers still hold out for 7s. per ton. 
Manchester.—Scarcely have we got round after the holidays} Barrow.—Business is again diverted from ordinary channel 
superintendence than we are in the midst of a keen political contest, and the excite- | owing to the election, which in this district will be over next week. 
litle iatahiarnasilrstaeinansiiah ata The demand for pig iron is quiet, but it is regular, and in that 
: ee respect steady on permanent. There is not quite three-fifths of 
usiness. must, however, mi at even without the | the furnaces in blast, but the trade doing practically represents the 
pea | excitement of the elections there is no likelihood that 
% there would have been business of any ber doing ; no prospect 
i of improvement has as yet been discernible in any direction, and 
: pnly real result has been to restrict to still more limited pro- 
Markey shee win-plates, hoops, Wc, 
’ The sheet mills are still doing more than any others, Next to 
these in activity come medium quality bar makers and hoop = 
: Strips are also in very fair demand for bedstead purposes, and 
/ other branches of local consumption. P| 
Angles, tees, and channel iron sections are in tolerably good 
for home constructive work, 
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d speech Mr. W. H. Stephenson, the 
in the | chairman, said that during the years 1871 to 1874 the pits had done 
remar i i Excess 


& 


FREES 


will 
think they wil ha 


store 254,87 
increase of 4768 tons for th 
tons, being an increase of 2056 


corresponding 


A certain degree of hope has arisen among 


be built forthwith. Th 
illuminating or for lubricating 


is ~~ with branch to Roath, and 
e 8 line is showing 

Things are dull in the Rhondda, from Treherbert Foundry, 
which is now allied with Morell’s Dry Dock at Cardiff, right down 
to Pontypridd. Notice has been issued at Tynewydd that all con- 
tracts will cease at the end of the month. This will affect 350 
men, and the same number of men have had notice at Abergharki 


-| In onmouthshire there is a little better appearance. Tredegar 
Steel Works have an order for 12,000 steel sleepers, and these and 
neighbouring works have been tolerably well occupied on 

land, Canadian, and Indian rails, Tredege is engaged cn 

for the Metropolitan—a fact that reminds me of e fine 

made by Dowlais for this line at the beginning of its career. 
Generally surveying the iron and steel industries, it must be 

t there is a little more work being done. Oyfi 


colliery at Walbottle supplied them unasked with 
minute, With the new machinery, however, they were 
eal with more than three times that empty. They had, 


ti t of view, and if it of the | I note, shows hope in the future by stocking ely, and tin-plate 
duration of it is too to be plenaans | makers are free with their orders, to keep a more active 
to think of. 


in our 
he tin-plate trade up well. Swansea sent away last week 


sequence chiefly small amoun’ e men or the in the colliery district. He is the fo since . 
ar “~~ was the first, Mr. T, Evans second, and Mr, 
es > 
A Russian prince and pri are at Merthyr Vale 
Colliery this week, and go down Ton ayn seam, 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


was done in the pig iron market on Friday at . 94d. Iv all the mining and iron and steel-producing centres of this 
cash. On Monday forenoon transactions occurred at 38s. 64d. to country not only the volume of trade has been for a lo time past 
38s. 74d. cash, the afternoon prices being 38s. 8d. 38s, 9d. cash, i dapecseed to 0 print 


to; 
y's market was quiet at 38s. 9d. to 38s. 84d. in cash, the 
38a. 8d. to 48s, 


at 38s. 7d. to a them this last week show ing prices, and in the most favour- 
the market was firm, with business at 38s. 10d. to . 11d., closing | able cases ners, bat only been stationary, The last fact however, 
at 38s, 10d. cash. cannot as yet be regarded as a sign that a turn for the better has 


i 


iron are as follows :—Gart- 


f.0.b. at G » per ton, No. 1, 43s., No. 3, 41s.; Colt- rance, brought about by well organised conventions 
ness, 47s. and 43s.; + 43s. and 41s.; Summerlee, 45s. 6d. | among the works. But whether, in the face of the desperate 
and 41s.; Calder, 46s. 6d. and 41s.; Carnbroe, and 39s. 6d.; | strike of 7000 workmen in the Mons district, this will continue is 
Clyde, 42s. 6d. and 39s. 6d.; Monkland, 39s. 6d. and 36s.; , | doubtful, In the Siegerland only receding prices can be recorded, 
39s. 6d. and 35s. 6d.; Govan, at Broomielaw, 39s. 6d. and 36s.; | The best sort of forge pig is noted at Marks 40 to 40°50 per metric ton, 
Shotts, at Leith, 44s. and 43s.; Carron, at G outh, 47s. 6d. | but for quantities the price is in favour of buyers, which remark 
and 44s. 6d.; ct at Bo'ness, 43s. 6d. and 42s. , | holds good for all the quotations below. Splcetcion, on the other 
at Ardrossan, 42s, 6d. and 39s, 6d.; Eglin 39s, 3d and 36s, 3d.; | hand, is firm, and that containing 10 to 2 per cent. Mn, is not to 
and Dalmellington, 40s. 6d. and 38s. be bought for less than M. 46 to pet moteieal ten. Very excep- 

ional qualities, however, fetch 0°50 pfg. to M. 2 more, 


227,217 at this date last is only to note that prices have not fallen during the week. 4 


tion, and within the last few days one considerable ironworks has 


Hig: 


ili 


the Bombay pipe tract will be entered upon, 
materially to augment the bulk of the exports, 
export trade is not so encouraging as it was a few weeks 


Krupp, in Essen, is engaged on a 6000 ton order for steel 
or Cascadand at £3 12s, 6d. ton at the shipping — 
reported that orders for s rails from Italy have 
here and in Belgium * chipbellan’s below £3 per ton, 
i t engineering an ipbuilding com , Germania, 
Berli id Gaaden—Kiel—has been obli more 
pital. In Silesia the Koenigs and Laura Hiitte Company has it 
contemplation to blow out another batch of four furnaces, and 
er and bridge-building concern in that district has gone 


Forge Fis costs in Silesia M. 42 to 43 p.m.t.; foun pig, 
2p.m.t. The following are the market prices in the 

Rhenish Westphalian district : vi hn ch Q., M. 40 to 42 p.m.t.; 
i rman er, M. 42 to 43; foundry 


It 


“it 


| 
Err 
& 


these di although longed and 
bitter, ended against the men, who did not thon senette ony crease 
iven in some other localities. 


8 


P 


i 


4 


ze 
= 

Fae 


& 
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put below these figures pnd on 0.30 p.t, on coke and M. 


Som little surprise was felt at the Coalowners’ 
meeting on Saturday last at Cardiff, when the last audit was shown | larly, but slowly. Steels bonate—raw, M. 7°50 to 
to warrant @ continuance of the present rate of wages. So far $ » M. 10 to 10.50; brown—hydrated oxide—M. 8°30 to 
this is good ; but the coalowners eir commen- 8.70; glance, M 9 to 9.30; and red ore—oxide—M. 6°20 to6'80 p.m.t. 
tary on the condition of things. At some of the most | at the mines. Zinc is firm and sells freely ; raw, in cakes, M. to 
important collieries—Navigation, Deep erthyr Vale— p.t.; refined cake; M. 296 to 294; sheets, M. to 355 p.m.t., 
had been slack ; Nantmelyn bad & worse, In | increasing from M.1 to 3 for their numbers. The ine fi 


hbouring small ports ; so here again new rivalries have sprung 
a which fact it would be well, perhaps, if the ironworkers in 
the i of the North note, 

workmanship of vessels 
hore are replied with ion in the technical press of thig 
coun’ 


18 
‘ of business caused by these six months’ Parliaments. Trade ques- | their heels; an: » if their chance be not gone, the trade will 
tions enter very lightly into the struggle this time. So far as I be less lucrative than now appears likely to be the case. 
ome i e ing question with whi e L pu’ down some new pumping machinery, 
the constituencies are being surfeited. and has been the ina ti 
These are the days of low quotations. The other day 
; Rer_ ton for rails was quoted against German competition 
orth, and that figure required the maker to put his goods 
: board. A local railway has given an order for wal one of their great troubles, espec’ be neigh 
thousand tons, which have been divided between three firms, The | bouring 
pewee we panier £4 per ton delivered at Doncaster, Retford, or gallons p 
mdon. Leading makers find it excessively hard to book able to d 
orders, the power of production being so largely in excess of the he conti ; . 
demand. and, if times mended, they would begin to work them. At the’ 
In manufactured iron business continues id, and there is | present rate of output, he reckoned their coal would last over fif 
only partial employment for the men. Angles i are | years. This is no doubt sufficient for the 
making £5 15a t0 Ides ber tie. ; tees, ordi 
£5 15s. to £6 5s.; best, £6 15s. to £7 5s.; bar and horseshoe iron, 
ordinary quality, £4 15s. to £5 10s.; best, £5 5s. to £6 ; rivet iron, 
ing i ly Sd. per box, an ere was ev 
been rather more business (From our own Correspondent.) to the 
Coal is as languid as ever, the household sorts, in consequence ERO a: iia: 
the sudden change to sultry weather, being very difficult to sell. 
Keen competition causes much under-selling. The finest qualities 
of Silkstone house coal may now be purchased as low as 7s. 6d. 
ton at the pit, and I hear that very fair qualities of ew a 
house coal ab Ga per The retail buyers— 
company in neig bourh are that the furnaces th have been started were only out o 
blast for a very short time, with two or three exce tions. The 
d Silkstone screened, Ss. 2d.: screened Silkstone | tal number in operation is now eighty-five, compared with ninety 
1d.; nuts, 6s. 8d.; aesend nuts, 5a, These are the at this date last year. The addition to stocks in Messrs. Connal 
e depét, and cartage has to be added. It is the large | And Co.'s stores in the course of the week, has beep about 1000 tos 
as the railway company, who chiefly benefits by 
ly small Pee f or what is equivalent to the same 
ear arrangemen no’ 
result of whi i ie agreement of the 
, only sensible way of regulating wages according to 
values of fuel. 
te in the edge tool trade, to which frequent reference 
has been made, is quietly settling itself. In the present condi- 
tion of trade, it is not difficult to find men to fill the —~ 
those who refuse to accede to the employers’ terms, and this is 
being steadily done, with the result that new hands are working 
on the division of labour principle, which the firm offered in vain 
to their old workmen. There has been no more “ rattening” or 
disturbance of any sort at the establishment, and it is suspected 
— no” got clear off the same evening he was seen 
at work. 
The Sheffield Technical School is making fair progress ; 112 
students are reported in attendance, and of these l are day M P. and W. M'Lellan 
students, and the others attend the evening classes. The school 
having only been in operation two-thirds of a year, the result is have obtained an order to supply 
considered satisfactory. Gifts of various kinds have been received | 82 Indian railway. to decide upon liquidation” crimes cre pital, or, eventually, 
from the Scleenntionsl Relier Insurance Com Messrs. Billing- hanufactured goods from | to decide upon liquidation, whilst another ironworks with blast 
ton and Newton, of Stoke-on-Trent, the institutions of Civil chinery to the value of | furnaces has done the same, but in both cases there is no more 
Mechanical Engineers, Messrs. 5. Osborn ng plant for Demerara, | any question has entirely 
5 . nes, and £17,000 general | come to grief. Two er works in Westphalia have stop 
Steel Works, and Messrs, Chesterman and Co., Bow the altogether, a a third in that district haa laid off ita ralling 
ing off for a considerable | mills. late strike in America having isorganised e there, 
leon Weck, celled during the two years by the Sydney | it has had its reflux here, and the wire mills have in consequence 
informed the shareholders that the establishment of Government ich is now about completed hnt iz obliged to reduce their outp im 
we at Woolwich for the production o gun forgings and large cast- 
abandoned, on the the firms 
own new machinery and it for all possible require- a 
ments. This is now being leading feature in John Brown | in of 1885, 27,972 
to betwee ons being hydraulic press, with pressure equal Glasgow, 1331 at Greenock, 11,115 at Ayr, 2903 at Irvine, 6040 at 
Troon, 8885 at Burntisland, 2788 at Leith, 6365 at Bo'ness, and 
Oe en 9027 at Grangemouth. The inland demand is quiet and limited, 
e coalmasters have, as anticipated, been liged to make a 
THE NORTH OF ENGLAND. general reduction of wages. In several districts this step was 
THE Cleveland pig iron remains in the e languid . | towards the end o' t a gen understanding was arrived 
dition as reported last ~+ yy oo little business was tcansasted at on the subject, and intimation made that the rate of payment 
at the market held at Middlesbrough on Tuesday, and prices were | Would be curtailed by 10 per cent. from the beginning of the present 
slightly weaker. Merchants quoted 29s. 44d. per ton for No, 3} week. In the steam coal districts of Slamannan no reduction has 
g-m.b. for prompt delivery, at which figure a few sales were made ; | a8 yet been intimated; but, on the other hand 
Some odd parcels were deposed of at ton less by weak 
holders, poor, and it is that storks will 
less than 30s "for 3 
not ton for No. 3, an ~ 
no difficulty in obtaining this price again when resistance to the “‘break.” Early on Monday morning pickets 
ished stocktaking. The price of forge iron is | Were sent out and intercepted the men, preventing them from 
maintained at 28s. 6d. per ton, although there is no improvement | going to work. Those who are a with the circumstances 
in the demand. There is still some talk of makers combining to | of the miners know perfectly Cot thay no net in @ position 
The quarterly eeu nothing definite has as yet been decided on. to offer sustained resistance. he bdo e most part in a state 
he uarterly morting of the Cleveland iron trade will be held at . yo perp poverty, and they have no Union funds with which 
i dlesbrough on next, employ 
It is that 29s. 4d. ton has been accepted at Glasgow ~~ June 17,073 tons of new shipping have been launched on 
for Ghoplland maneeke At Middlesbrough holders ask 29s. 9d. for | the rf ©, against 19,985 in the same month of 1885; and the out- 
them, but buyers cannot be found. put the six months is 82,598 tons, against 98,425 tons in the | M. 20 to 22, 
On Monday last Messrs. Connal and Co. had in stock at their corresponding period. naces, M. 35 
: of Cleveland pig iron, being an sbereeneesnissenerapesinnemnssnasiensiniesieieame In consequence o ced 
At Glasgow they held 779,666 oo the oval and coke and 
tons. ALES ADJ UNTI coke output o! 
e shipped from the | the first bed OINING CO ES. 
twen' was 60,043 tons, as against 64,981 tons From owr own Correspondey 
=< of days in May, and 70,980 tons in : 
une, 
There is no improvement in the demand for finished iron, but " 
Prices are 
those concerned in the ; 
sh owing to the proba- } 
i ty there seems to be of an increased demand for petroleum tank 
vessels. Those already built are, it is said, giving satisfaction, and y uy OFders, ahd those which are 
many more will be required. The difference between the value of | fa horities to find wor! or the colliers or pauperise them by giving pretty well engaged are working at scarcely ane geet at all. 
the oil at the Black Sea ports, and when delivered to consumers in | relief. ose which do ship work are the worst off. In railway wagons 
any of the large centres of population in Europe, is sufficient to} Exports last week showed a great ling oft, and possuats of | very little is doing. The industrial public here is being warned to 
make the carrying trade a very profitable one, if only it is econo- | the future are by no means favourable. is week the collection | receive with due caution the announcement in the Manchester | 
mically managed. Special tank ships, such as the one just built by of trucks at sidings and inactivity at collieries struck me exceed- | Guardian that the Chinese Government, for fear of giving 
Messrs. W. Gray and Co., of Hartlepool, do not exist in numbers as | ingly in a railway run over a great breadth of district, and the | umbrage to one State or the other, has determined to do —— 
yet; and as there must be an immense saving in embarking the oil | elections ve ong Fd will not improve matters, at present in railway making in China. Whether there is any 
and in taking it out by pumping, to say nothing of the increased| The Anchor orks, Pentyrch, have been taken, I see, by a | foundation for disbelieving this statement is not yet made public, 
safety of the tank itis clear that more ships will have to | French company who buy small coal, wash it, and export it, or whether this way of stating the case is merely to take off the 
le in petroleum oils, whether for| Small steam, best, commands 5s. 3d., and the demand is good, | bitterness of the announcement has not ae transpired on this side 
purposes, is tag means fully | It was first bought largely by France and Italy for economic | the water. The outcome of all this is t at those interested must 
i uropean towns. But in China and Japan it | reasons, the difference between the price of small and large being | be unceasingly on the alert, watching their rivals in those and 
may be said to be only just commencing. In China the quantity | then one-half. Now, by careful washing, the dirt falling to the | indeed all other quarters. The shipowners of Hamburg and 
ae through the six treaty ports has risen from 772,000 | bottom, it is found to answer admirably, and what with small | Bremen have discovered the roe ~ of iron sailing — as 
gallons in 1882 to 6,500,000 gallons or thereabouts last year. Gon- outputs and Pak coauiey from patent fuel workers and others | compared to wooden ones, and three, built at Rostock, of 1000 to 
sidering the vast tion of that country, even this quantity is | this branch of the trade has a good appearance, 1400 tons, have lately been launched, and have gone round to 
as nothing com to what may be expected to be taken when the I shall expect to see another economic step taken, this time by Hamburg to be chartered whilst others of the same size have been 
advantages are more fully known, and when by means of these special coalowners, Say seve reduced the price of coal to the lowest ey y delivered, and one of four masts, besides others, has 
tank ships, running regularly, its cost has been cheapened to the | point and red the colliers’ wages; now comes the question of built by Blohm and Voss, of Hamburg, for a firm of that 
utmost. Japan, with a ulation nearly as large as that of the | reducing the agents at docks, clerks, and others. One coalowner town, which not ago bought its vessels in England. Only a 
United Kingdom, is already using petroleum toa mach laener cites told me ay that in this educational age the super- or 
per head than China. But even in her case the trade is capable of abundance clerks was remarkable, and it would be easy to carry 
therefore British and another 30,000 Smounting one week to 20,000 tons, 
merchan ipowners, ipbuilders to push trade, whilst another J » is an evi ¢ must necessitate action, 
Se an © Gam to so. If they do not, they will | otherwise I foresee grave financial disasters. Several collieries 
presently find that the Germans, with their mania for an oriental would close to my knowledge, only the keeping on is the lesser of 
trade, or the French with their shipping bounty system, are upon | two evils, 
| 
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AMERICAN NOTES. 


(From our own Correspondent.) 

New York, June 18th, 
Tue President of the United States has just 
eae the Act authorising the construction of 
ridge across the Staten Island Sound, a few 
miles below New York City, known as the Arthur 
Kill. This practically secures the Baltimore and 
Ohio Railroad © Company terminal facilities in this 
city. Commercial circles are interested in this 
new railway enterprise, which will certainly afford 
increased opportunities for more intimate com- 
mercial relations between this city and the South 
by rail. The broad gauge in the South has been 
changed to standard, and already there is an 
evident increase of traffic between Southern 
States and the Northern, A large volume of idle 
capital is findin invitati to engage 
in Southern industrial, commercial, and railway 
enterprises, and the establishment of terminal 
facilities by this wealthy corporation will go far 
to peune investments which have been hang- 
ing back for the past year or two. A large 
amount of capital will be invested in cotton m ‘ls, 
in mining properties, and in blast furnaces and 
mills in Georgia and Alabama. Agents repre- 
senting syndicates will shortly go South for the 
— pose of making more careful investigations 
to the desirability of investments. 

The volume of b cial circles is 
increasing very slowly. Geukieaes exists every- 
where that the summer and autumn trade will be 
very heavy in iron, because of the large amount 
of railway building to be pushed through. The 
railmaking capacity is 125,000 tons per month, 
and all mills are crowded with orders, some of 
them having taken orders for as late as December 
delivery. Prices range from 34dols. 50c. to 
35 dols, in large lots. There is also an increasing 
demand for foreign material, such as unwrought 
steel, Bessemer Pig and for bridge building 
material and rails, although the opportunities for 
placing rails in this market are very light, 
excepting at points far removed from mills, An 
improving demand for coastwise tonnage has been 
developed within a week or ten days. The Dela- 
ware river shipyards have contracts on hand for 
several very fine yachts, for passenger steamers 
for rivers, for schooners for coastwise service, 
while the locomotive builders have within two or 
three weeks received a good many orders for 
locomotive engines for delivery late this season. 
Prices of all kinds of material continue very low. 
Several car-builders in New York and Penn- 
sylvania have contracts that will run them ninety 
days. Nails have declined in price to 1 dol. 80.. 
per keg. Merchant bar is selling at lhc. to 2c. 
per lb, The supply of merchant steel by the new 
processes is steadily increasing. The sheet and 
late mills are slack of orders just at present. 
he structural ir king ity is being in- 
creased, and several inquiries for large lots have 
just been received, which will probably keep most 

of the bridge mills busy, running full time. 


T 


NEW COMPANIES. 


Pt companies have just been regis- 


Adam Eyton, Limited. 

This is the conver ion to a company of the 
business of Adam Eyton and Son, of the Lead 
Smelting Works, at Llanerchymor, near Holy- 
peas and of Chester Wharf, Liverpool. It was 

ogiatered on the 19th ult. with a capital of 
th, 000, in £10 shares, with the following as first 
subscribers :— 


-Thomas Ford, 52, Colems.-street, auctioneer .. 
F. Parrett, Chestnut road, T.ttenham, stationer 
WwW. B. Caulfield, 73, Ferndale-road,’ Cla pham, 
shipping 
H. Cruse, ttle Queen- street, ‘sw parla 
mentary agent 
e, 131 Black friars-road, ‘engraver. 
C E. Pinkerton, "Richmond, law student 
H. V. Cruse, 12, Little Queen-street, 8. Ww. . 
The number of directors is not to be less than 
three nor more than seven; the subscribers are 
to app ap the first and act ad interim; qualifica- 
tion s, 50 shares; remune- 
sonien, | one-sixth of the annual divisible profits, 


Abundantia Paint Works, Limited. 

This company was tered on the 19th ult. 
with a capital of £50,000, in £1 shares, to acquire 
concessions for mining and working mineral paint 

ochre and other substances), and to render the 
same marketable. The subscribers are :— 


Rohrbeck, Hanover, manufacturer 
P. Olitgang, 6, Wood-street-square, warehouse- 


"Mendel 17, Siik-street, fine art publisher 
5 Biron, 71, Quieen's-road, Brownswood Par 

fine art publisher se 
Cc. W. 91, Fore street, manufacturer 
anchester-avenue, E.C., mer- 


Ruaser, 115, Long-lane, E.C., agent 

The number of directors is not to be less than 
three nor more than seven; the subscribers are to 
appoint the first and act ad interim; the company 
in general meeting will determine remunera: 


Beeston West-end Mills Company, Limited. 
This company proposes to erect buildings at 
Beeston, Nottinghans m, suitable for carrying on 
business as lace manufacturers. It was registered 
on the 23rd ult. with a capital of £10, 000, in £5 

shares, with the following as first subscribers : — 


Shares. 
J. Smith, Beeston, lace manufacturer .. 
Cc. Jackson, n, lace manufacturer ee 1 
W. Jackson, Beeston, lace ee 1 
W. Thornhill, Beeston 1 
C. Stroud, Beeston, solicitor 1 
8. Kirkby, Beeston, clerk .. .. ee 1 
Registered without special articles, 
Electro-Metal Extracting, Refining, and Plating 
Company, Limited. 
This company was registered on the 22nd ult. 
with a capital of £50,000, in £1 shares, to extract 


and refine metals by the electro process, and for 
galvanising and plating iron and other metal 


pe and articles by electrolysis or otherwise, 
e subscribers are :— 


8) 
Veasey, 76, Finsbu' vemen' 
J.J. Done, 10, nsbury-square, land agent. 
cler’ oe 
B. Wyand, Edgware, clerk” 
A. W. Pym, 43, Ashurton-grove, Holloway, clerk 
*T. Fenwick, 172, Fleet-street, works manager . 
J. arsh, 4, Wellc elose-square, mechanteal 
draughtsman .. .. 1 
The number of direoters 4 is nob to be ‘less ‘than 
three nor morethan seven; qualification, 50shares; 
the first are Messrs. F. B Welch, C. 8. Brand, 
Henry Aislewood, Thomas Veasey, and T. Fen- 
wick ; remuneration, £50 per annum, with an 
additional £50 per annum for the chairman, and 
one-tenth of alt surplus profits remaining after 
15 per cent. dividend. 


Gardner Gun and Ammunition Company, 


Limited. 
This company proposes to carry on, as successors 
to the Gard Gun Company, the busi of 


manufacturer and dealer in machine and other 
guns. It was registered on the 22nd ult, with a 
capital of £250,000, in £5 shares. Two agree- 
ments of 18th ult , the first between P. G. What- 
nough and Percy F. Marks, and the second 
between Wm. Gardner and Percy F. Marks, are 
adopted. These documents, although declared 
to be binding upon the company, are not regis- 
tered, nor do the articles of association atford any 
information as to the terms made with the vendors 
and promoters in respect of the purchase. The 
subscribers are :— 


Shares. 
W. C. Elborongh, South Norwood . oo 0 1 
A. L. Elborough, Bedford Park, Croydon eo ee 1 
T. H. Norte, 5, Leadenhall- 
contractor . oe 1 
G. Born, Dyke-road. Brighton 1 
C. G. R. Eames, 16, Peak-hill, Sydenham es 1 
A. C. Dockerill, 83, Winston-road, Newington- 
1 


Moreton, 25, 8t. Brockley 

The number of directors is not to be less than 
three nor more than eleven ; the first are appointed 
by the subscribers; qualification, 40 shares; re- 
muneration, £200 per annum each, and expenses. 


Glendon Iron Company, Limited. 

This is the conversion to a company of the 
b of ir ters, smelters, and mine- 
owners, carried on by Edward Knapp Fisher and 
Elward Fisher, at Glendon, Finedon, and else- 
where in Northampton, under the style of the 
Glendon Iron Company. It was registered on 
the 23rd ult. with a capital of £60,000, in £10 
shares. The subscribers are :— 


E. R. Fisher, Market Harborough ironmaster .. 

E. Fisher, Market Harborough, ironmaster . 

H. 8. Gee, Knighton, near cagaretape manu- 
facturer .. 

Cc. H. Davids, Banbury’ ‘land agent 

Wartnerby, rket Harborough, soli- 

ito’ 

CB Fisher, Market Harborough. land agent a 

J.J. Mumford, Market Harborough 
The number of directors is not to be ie: than 

three nor more than seven; qualification, fifty 

shares; the company in general meeting will 

determine remuneration. 


Imperial Ottoman Ice Company, Limited. 

This company was registered on the 2\st ult. 
with a capital of £100,000, in £5 shares, to 
establish a Société Anonyme in the Ottoman 
Empire for acquiring the rights and — 
— by the Sultan’s firman to Salem Agha, 
or the working of a concession for the manu- 
facture of ice within the limits prescribed by such 
firman. The subscribers are :— 


Toilet Requisite Comeeny, 1 It was registered o0 | works for Saati water to the parish of Tiden- 


the 19th ult. with a capital 
The subscribers are :— 


Cc. ¥. 3, Church-court, Old Jewry, 

an 
*E. G, Johnson, 41, ‘City-road, manufacturer 250 
“R. J. Baelz, 14, St. Mary-axe, oo 
A. Zippel, St. Mary-axe merchan 1 
Howard, 242, South Lambeth-r solicitor 
J. Seward, 39, Trinity- “buildings, A 


printer . 
J. Nurse, St. George’ avenue, Tufnell Park, 


The number of directors i is not to ‘be less than 
three nor more than seven; qualification, 250 
shares; the first are Sir William Henry White, 
C.B , Arthur Grey, H. O. White, E. G. Johnson, 
and Robert Baelz, and after completion of pur- 
chase, Morris Hart and W. W. Colley. The 
ordinary directors will be entitled to remunera- 
tion at the rate of £50 per annum each, and a 
further sum of £50 each for every 24 per cent. 
dividend over 5 per cent., but no fees are payable 
until 74 per cent. dividend is declared. 


Jones's Annealed Concrete Company, Limited. 

This is the conversion to a company of the 
business of cement and paving flag manufacturer, 
carried on by Mr. John Alcock Jones at Middles- 
brough. It was registered on the 22nd ult, with 
a capital of £5000, in £5 shares. The subscribers 
are :— 

Shares. 

Gilchrist, Middlesbrough, 1 

J. A. Jones, Middlesbrough, concrete manu- 

facturer ee oe 1 
C. J. Dobbs, Middlesbrough, engineer ee 1 
E. A. Jones, Middlesbrough, iron manufacturer. 1 
J. Newhouse, Middlesbrough, draper .. 1 
C. Moses, North Ormesby, architect .. 1 
W. M Hopkins, Stockton-un Tees, accountant . 1 


Most of the articles of Table A pears The 
number of directors is not to be less than three 
nor more than seven. 


Muspratt Brothers and Huntley, Limited. 
This compan roposes to take over the 
chemical business of the above- 
named firm, carried on at the Metal Extraction 
Works, Flint. It was registered on the 22nd ult, 
with a capital of £200,000, in £10 shares. The 
subscribers are :— 
Shares. 


*J. K. Huntley, 20, vote Park-street, alkali 


manufacturer 1 
*E. K. Muspratt, “1, Dale-street, Liverpool, 
alkali manufacturer .. 1 
*J. L. Muspratt, Flint, alkali manufacturer |. 1 
*A K. Howard, Northop, Flint, manufacturing 
chemist . 1 
A. i. 42, Church. street, Flint, manufacturing : 
chemist . 
Cc. E. Dyson, 42. “street, Flint, manu- 
Cc. dellsand. Liverpool, 
manager 1 


The number of directors is is net to ‘be leo than 
three nor more than seven; qualification, five 
ordinary shares; the first are the subscribers 
deno' by an asterisk. Mr, J. K. Huntley is 
appointed managing director at a salary of £1200 
per annum. The remuneration of the ordinary 
directors will be determined by the company in 
general meeting. 


Pure Ruin water Company, Limited. 

This company proposes to acquire the British 
and other patent rights of Henry Curzon relating 
to improvements in the method of filtering rain- 
water in its flow from roofs to tanks, and also for 
improvements in the method of collecting rain- 
water for storage, and to manufacture ‘* Curzon’s 
Patent High-pressure Rain-water Pipe Perco- 
lator.” It was registered on the 23rd ult. with a 
capital of £20,000, in £1 shares. The subscribers 
are :— 


Shares. 

Shares. ¥ Martin Shadwell, Acton, engineer .. 1 

E. Turner, 41, Grosvenor-road, barrister 1 E. Tremarne, 2, New Broad- aionat, contractor 1 

E. Robertson, Shooter's hill, physician and Williems, 71, -street, 8. W. 1 
su 1 > Tompson, 3 Broad street-buildings, engi- 

Major 0. 40, “st.” George's 1 

road, 8.W "Hales, Romford, His 

Stripp, Tarbert-road, East Dulwich “grove 1] R Spurling. 82, Collins- Melbourne 1 
F, E. Lewis, 4, The Sanctuary, 8.W., merchant 1] J. Cooper, 75, y Brixton, ac- 

chemical ‘expert .. 1 


T. Dermer, 2, Victoria: ‘mansions. “Westminster, 
managing director of the — — and 
Contract Company .. .. 1 
The number of directors i is 5s not to be lees than 

three nor more than twelve; qualification, fifty 

shares; the subscribers are to appoint the first, 

The remuneration of the board is to be at the rate 

of £200 per annum for each director, and 10 per 

cent. of all net profits after payment of 10 per 
cent, dividend. 


International Steam Coal Company, Limited. 

This company was registered on the 17th ult, 
with a capital of £30,000, in £20 shares, to carry 
on colliery operations in Glamorganshire or else- 
where, The subscribers are :— 


*E. Franklin Thomas, 125, Bute-street, Cardiff, 
steamshipowner .. 50 
Jackson Powley, 125, Bute-street, Cardiff, colliery 
proprietor . 50 
A. J. Lusty, Cardiff Docks, colliery proprietor = & 
W. Thomas, Aberdare, mining engineer .. .. 50 
*T. Cory, Sketty, Aberdare, colliery proprietor . 50 
*G. Gi fiiths, ark House, Cardiff, colliery pro- 


nF Akers, 125, Bute-street, Cardiff, accountant 5 

The number of directors is not to be less than 
three nor more than five; the first are the sub- 
scribers denoted by an asterisk, and Mr. T. Craw- 
shay, of Bonvilstone, near Cardiff ; 3 remuneration, 
£200 per annum to the chairman, and £100 per 
annum to each of the directors. 


Morris Hart and Co., Limited. 

This company proposes to acquire the patent 
and other rights granted to Messrs. E. E. Colley, 
W. W. Colley, and Morris Hart, for apparatus 
for winding, unwinding, and cutting paper for 
printing and other purposes, for cutting and 
reeling paper for —— and toilet purposes, 
for printing, numbering, and perforating tickets, 
and for printing consecutive a 3; and to 
take over the business carried on by the vendors 
at 4, Coleman-street-buildings, and 40 and 41, 
Kisby- street, Hatton-garden, tradingas the Patent 

and Reeling Company, and the Patent 


Silo Supply Company, Limited. 
This company was registered on the 22nd ult. 
with a capital of £30,000, in £1 shares, to manu- 
facture and deal in "silos or por for the 
manufacture and production of silage, and for 
such purposes to acquire the letters patent 
No, 4925, dated 15th March, 1884, granted Mr. 
John Moss Fletcher. The subscribers are — 
Shares. 
J. Percy Leith, 8, yom oe 
8. + Tompkins, U loucester- place |. 
R. T. Beazley, 2, Villas, Lonsdale-road, 
Barnes, clerk .. 
E. Edmonds, Bowes Park, N. eo patent agent ée 
R. Keating, 24, Coleman-street, secretary to a 
CO! 
Ww. 47, Lansdowne-road, “Queen’s- road, 
8.E., accountant 
= Sheldrake, Levisham, Yorkshire, ‘engineer ee 


Registered without special articles. 


St. John’s Gate Company, Limited. 
This company proposes to acquire the ancient 
building known as the St. John’s-gate, situate in 
the parishes of St. John and St. James, Clerken- 
well, and also to purchase the advowson or right 
of presentation to the benefice of St. John. . It 
was registered on the 23rd ult. with a capital of 
E14 ,000, in £10 shares. The subscribers are :— 


Sir E. H. Lechmere, Bart., M.P. Hanley Castle, 
ge Dawes Freshfield, 5, Bank-buildings, soli- 
so J. St. George, K.C.B., 22, Cornwall- 
Major-General ‘Whitworth Porter, 28, Cheniston- 


Edwin field 5, Bank-build jings, solicitor 

Robert Vigers, 4, ee Old Jewry, 
land surveyor .. 


Registered without : special articles, 


Tidenham Waterworks Limited. 
On the 18th ult. this was 
with a capital of £2000, in £5 shares, to erect 


of £50,000, in £5 ! ham and other places in the counties of Gloucester 


and Monmouth. The subscribers are :— 
oe 


“F. Morgan, Chepstow 25 
*H. Clay, J.P., Chepstow . 10 
G. C. Francis, Chepstow, solicitor 
H. Lewis, Chepstow, draper .. .. 
G. Leys, J.P., Chep-tow co 0 ce ee 4 
A. Miller, Chepstow es 5 


The first directors are Mecers, Honey ‘Clay, H. 
F. Morgan, and Louis Gueret, 


Universal Box Company, Limited. 
Upon terms of an agreement of the 11th ult. 
this company proposes to purchase and work the 
Letters Patent No. 4686, dated 2nd October, 1883, 
granted to William Phillips Thompson for in - 
in apparatus for use in making wocdn 
xes, purchased by Henry Campbell, of 11, Queen 
Victoria-street. It was registered on the 18th ult, 
with a capital of £4000, divided into 2000 A and 
2000 B shares of £1 each. The B shares are 
allotted as fully-paid to the vendor in considera- 

tion of the purchase. The subscribers are :— 
Shures. 

*J. 8. Burroughes, 19, Soho- eet Dilliare table 
manufacturer... 850 
Buttery, 5, Pembert n- gardens, Holl. 

rs’ 


100 
Cc. B. Ledbetter, 141, Hungerford. -road, Camden 
road, accountant qe; 1 
R. Plumbe, 13, Fitzroy- square, ‘architect 2. 10 
Ww. J. Noad, 9, Fenchurch-avenue, insurance 
10 


J. "Sbubrook, 9, Gracechurch ‘street, ‘chartered 

accountant 
W. J. Crump, 10, Philpot-lane, ‘solicitor.. 10 

The ber of di 8 is not to be less than 
two nor more than three ; qualification, 100 shares; 
the company in general meeting will determine 
remuneration. The first two subscribers are ap 
pointed directors, 


West Coast Timber Company, Limited. 
This company was registered on the 18th ult. 
with a capital of £25,( 00, in £10 shares, to acquire 
the Sampson-road Sawmills, Sampson-road North, 
Birmingham. The subscribers are :— 


*B. G. Brocklehurst, Ludlow . 
*J. E. Pratt, Small Heath, Birmingham, ‘agent | 
“i Winn, 30, Easy-row, Birmingham, engineer's 
M. Hale, Bristol, chartered accountant . 
Britton, Alcester, solicitor 
Ravenhill, Ssmpson- roai, N., ‘Birmingham, 
timber merchant ae 
J. M. Woodward, Redditch, ‘artist 
The subscribers denoted oa an pre are the 
first directors; qualification, 25 shares; the com- 
pany in general meeting will determine remunera- 
tion. 


Western Traction Engine Compiny, Limited. ° 

This company was registered on the 17:h ult, 
with a capital of £1000, in £10 shares, to carry on 
business ascarriers and traction engine propri_tors. 
The subscribers are :— 


R. Ellis, St Just .. s! 20 
J. Nicholls, Sc Burian, China clay merchant 
P. H. Wallia, St. Just, yeoman... .. .. 
J. Holman, st. Just iroaf. minder 
J. Rennetts, st. Just, mine 
8. Harvey, Lennen. tarmer 
F. 8. Tregear, St. Just, mine agent ae 
Registered without special articles. 


THE PATENT JOURNAL, 


Condensed from the Journal of the Commissioners of 
Patents. 


Applications for Letters Patent. 

*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 

22nd June, 1886. 
8209. Fretp or Opera Grasses, A. W. Drayson, 


Shares. 


Sout’ 
8210. Perroteum Encrve, J. Roots, London. 
=. = of Fires, W. Machel and J. B. ‘Tompkin, 
effield. 
8212. Sores of Boots and Sxogs, W. Brierley.—(0. 
Lindner, Germany. 
8213. ARTIFICIAL GRINDSTONES, &c., T. Plesncr, Man- 


chester. 

8214. PREPARATION, &c., of Paper, W. Brierley.—(F. 
Leidl, German: 

8215, ELECTRO-PLATE PRESERVER, W. E, Bragg and W. 
T. Jones, Birmingham. 

8216. ApPpLyING the Exastic Force of Vapour as a 
Motive Power, &c., J. Murrie, Glasgow. 

8217. SuLPHIDE of Zixe, J. H. Dennis and N. Glen- 
dinning, Liverpool. 

8218. Srorace of Grain and Cxrea.s, W. G. Herbert, 
Liverpool. 

8219. MovaBLe Neck Stuns, &c., J. Appleby, 
Birmingham. 

8220. Borries and Stoppers, J. Brown, 

8221. Drivinc or GraRina CuHains, R. Green, Bir- 
mingham. 

8222. Woop-rurnine, &c., Macurines, J. W. Dulston, 
Rochdale. 


8223. Steam Enornes, J. Tennent, 
8224. Supports for Drawine Boanrps, T. and J. V. 
Skipton-in-Craven. 
ADJUSTABLE Bencu Srops, T. end J. V. Harger, 
Skipton -in-Craven. 
A. M. Clark.—(A. B. 


Peyrusson, 
8227. SeccuRING to Fasrics, F. A. Smith, jun., 
Paris. 


82z8. Button W. Prentice, 
A. Bradshaw and Rutherford) 


Lo 
8230. Finpinc the Variations of the Compass, R. E. 


Harriss, London. 
8231. or Securtne Screw Nots, G. G. Potter, 


London. 

8232. BALANCED WueeEt for Srwine, &c., MACHINES, 
J. A. Foottit, London, 

8238. Foop for Horsss, &c., F. I. FitzGerald.—(2. M. 
Boyd, Australia.) 

HorsE-NalL Piates, J. A, Huggett, 

8235. Cookina by means of a Gripiron, T. James, 
Bristol 


Wrirework, J. Y. Johnson.—{A. Belpéche, 


8287. Tre. -WRITERS, C. Spiro, London. 

8238. Gas Lamps, H. G. O'Neill and the Platinum 
Light Company, London. 

8239. PREPARING Fisrous Susstances SPINNING, 
W. Clissold, London. 

8240, Davina Grain, J. Powers, London. 

8241. Recisterine Macuines, W. E. Richard- 
son, Lo! 

Pressrs, W. E.- Richardson, 


Shar 
ares, 
200 
Shares. 
| 
| 
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and Neox Yoxs ATracHMeENt, R. T. Cook, 

on. 

8244. Horses from VERICLES, 
O. Hiersemann, don. 


Loni 

Mecnanrcat Musical Instruments, L. Augustin, 

8246. H. Knélke, London. 

8247. and Sprixe Barances, I. 
Greenbury, 

8248. InsuLaTors ~ Execrricat Con- 
puctors, A. R. Bennett, 

$249. Apparatus for WASHING, Woot, T. 
Hauschel, Glasgow. 

8250. Burron Hook, &e., F. Weintraud, jun., London. 

$251. Om Sroves, H. Fricker. —(Rk. M. Wanzer, 


8252. SELF-LEVELLING BERTus, A. J. Boult.—(The 
Palace Marine Berth Company, United States.) 
Packrines for Srurrina-Boxes, J. B. 
Deeds, London. 
™-* Lamp Buryers, A. M. Craig and C. P. Hobart, 
ndon. 
8255. Wasnine Borris, A. J. Boult.—(@. P. Goulding, 
United States.) 
8256. Separatine and CLEANING MANILLA Fisre, &c. 
Cole, H. Allen, and §. Allen, United 
‘ates. 
8257. Paorocrapuic Cameras, N. Conti, London. 
8258. qo and Putverisine the Sor, R. Wood- 
ndon. 
$259. NicuT-Licuts, H. G. Walker, London. 
8260. ArTiFiciat Hann, G. Clasen, London. 
Macurnss, 8. B. Stine and J. V. Smith, 


23rd June, 1886. 


8262. Trave.iinc Banp for for CoaTine 
Piates, A. Cowan, London. 

8263. Diamoxp Tose and Pipe Courter, W. Hewitt 
and T. Dineen, 

8264. ScuTcHING Prax, W. Henderson, Benton. 

8265. Botts for Locks, F. Dews, Wolverhampton. 

8266. Printinc Macuixts, H. P. Trueman and J. G. 
New, Birmin or 

8267. GULLIEs, Parker and T. Brook, Sheffield. 

8268. Pickers used in Looms, J. Dawson and H. 


itead, ax, 
$269. MecnayicaL Toon Hotpers, A. Best and H. 
Best, Birmingham. 
8270. SELr-acrine Mucss, J. M hest 
8271. Stock ies and Socks, sen., and T. 


, jun 
8272. Drivixe of MAcurvery, H. 
enson, J. Webb, and 8. Hallam, Manchester. 
8273. Rorary Enorxe, R. Whitehead, Heeley. 
8274. UNPERISHABLE ILLUMINATED Sians, &c., G. 
827 Dan Tvs 
5. Drivinc the es in SPinninc &c., 
J. H. Craven and J. Bradford. 
8276. PREVENTING IssvE of SMOKE from Forwaces, W. 
, Bradford. 
8277. Warp Beams for Weavine, T. Burns and F. T. 
Schmidt, Bradford. 
8278. RIVETTING Macurixes, H. Berry, 
mdon. 
8279. Hypravtic Hammers, H. Berry, London. 
8280. T. C. J. Thomas, London. 
Howpers for Canpie Ssapes, J. Davies, London. 
$282. SToprERING 


R. H. Hughes, Middlesex. 

8286. Pirss, W. R. M. Thomson.{C. W. 
Barnett, India.) 

8287. Macurne for Trxs, M. B. Chambers, 
London. 

8288. Kerrie Borer, R. T. Eimunds and W. H. 
Edmunds, London. 

8289. Arrixinc STANDARD Boarps in TRAVELLING Bacs, 
P. C. Wilkins, London. 

8290. BEE-HIVES, J. Dixon, Great Ayton. 

$291. Tooxs for Beaprxe, ingham. 

$292. Tza-tastinc Ports, J. A. Game and M. Afialo, 
London. 


$293. Merat Screws. H. D. London. 

8294. Appiication of Hor Arr, H. D. Cunningham, 
London. 

8295. Casxs for Storrne, &c., C. Darrah, London. 

8296. Prorectinc Biack-LeaD, &., Pencits, T. H. 
Tayler, Manchester. 


8297. Winpow Sasnes, R. Adams, London. 
8298. VENTILATING TUNNELS, &c., C. H. Davies, 
London. 


8299. Soxrrarres, &c., J. E. Buchan, 
of PERAMBULATORS, &., . 8. Perkins, 
8301. Gurpes for Caarns and Ropgs, G. A. Kroll, 
London. 
8302. IfLumisatinc Lamps, E. J. Clayton, London. 
Execrric Cases, 8. F. Shelbourne, New York, 


8304. Batrixe Groves, H. Richardson, London. 


5. Furnaces for the Manuractore of Water Gas, 
H and S. Levy.{@. H. Kohn, United 


8306. Macuine Guns. J. Formby, London. 

8307. LeprcaTine Apparatus for Looms, W. P. Thomp- 
son.—{ Désiré Chipart, fils, France ) 

8308. CHLonineg, L. 


8311. Frre-rrons, A. M. A. Fournet, 

8312. Mawvuracture of Carponic Acip, P. Farinaux, 
London. 

8313. Texwis 5. F. Gilmore, London. 

8314. Gurrers, 8. W: 

8315. Macuives for Comprnc Frax, &c., G. Stelling, 
London. 

8316. EXPANsIBLE Vesset for Brake, A. C. 
Boothby and C. R. Watson, London. 

= Woot, W. E. Gedge.—(J. Bertrand, 

Trance. 

8318. Cown, 8. Wallis and T. Wiseman, London. 

8319. DeracnaBLe Curr Lapets for Ports, G. 
M. Borns, London. 

8320. Mrtaiic ALLoy, J. Webster, London. 

8321. Steam Enorve Borer Freep Pump, O. Lilienthal 
and W. Bashall, 

8322, Com Steam Generators, 0. Lilienthal and W. 
Bashall, London. 

8323. E.ecrricrry to R. 
H. R. Landon, and W. T. W. Thackeray, London. 

8324. CLEANING the Surrace of Iron, A. Gutensohn 

and J. M. James, London. 


24th June, 1886. 


8325. and Cuairs for Raitways, A. But- 
chart, Great Burdon. 
Hronostaric Asprrator, T. Caink, Malvern 
8327. of and &c., A. W. Wilson 
Silver, Lei 
$328. Pressure of Gas, J. 8 
AS, itewart, 
8329. for PaotocraPHic CaMERas, A. 
8S. Newman, London. 
8330. Hammer.tess Drop-pown Guns, J. and 8. White- 
house, Birmingham 
8331. to Frre-Piaces and Furnaces, 
H. Hart, Glasgow. 
8332. CLock-winpine, &c., Mecuanism, A. C. Hender- 
son.—{L. Lefevre and H. "Pallut, France.) 
ILLUSTRATING SEWING StiTCuEs, Cc. M. Hull, 
effi 
8334. Surrs’ Compasses, &c., G. C. Lilley, 


on. 

8335. Bepsteaps, C. W. Cole, London. 

8336. for Loots and 
A. H. Vaida, London. 

6337. Seats, J. Scheiber and K. E. Klein, London. 
Inpuction APPaRaTus, L. Gutmann, London. 

8389. Factno Bricks, R. Steinau, London. 

8340. Harrows, W. T. Procter, mn. 


8841. Panrrove Macuines, F. Feldmann, London. 
$342. Tunninc Over, &c., the Leaves of Music, H. 
Currie, London. 
8848. Carns for PLayixc Games, T. Crane, London, 
and Furnace Bars, J. Naysmith, 
8345. see, T. Millett, London. 
A. B. Blackburn, 


8347. Wuee.s, G. H. Rayner, London. 

8348. Poriryrnc Coat Gas, J. Hammond, London. 

8349. ConsUMING &c., in and Fire- 
PLACES, A. larke.—(@. Wéry, Fre 

8350. SLIDE es for ENGINES, WP P. Thomp- 


pan. 

8351. Reapy-reckoners, &c., M. Reid, 

8352. Pastepoarp B. Riickert, Liv 

8358. Revier Patrern INDIA-RUBBER ~PLATEs, A. J. 
Boult.—(L. Kayser, France.) 

8354. VeLocrpepes, W. Smith and G. Hicking, London. 

8355. Armature for DynamMo-ELecrRic Macuings, C. 
E. L. Brown, London. 

8356. Arr VaLves, A. J. Boult.—(Z. Kayser, France. 

8357. Manuracture of Compressep Fvet, 8. Bu 
London. 

8358. Rerracrory Linios for Furnaces, T. 
London. 

8359. Rerracrory Linines for Furnacgs, T. Twynam, 
London. 

8860. Cuurns, E. H. Toulmin, London. 

8361. Sream Enornes, H. H. Lake.—(A. F. Devereux, 
United States.) 

8362. Tortet Ewers, Messrs. Oetzmann and Co., 
London. 


25th June, 1886. 


DILE LEATHER FLoor Coverine, J. Hurry, 

jon. 

8364. Woo. Wasninc Macuines, E. and A. Peltzer, 
Manchester. 

8365. the Sprep of 
Enarnes, W. M. Rye and J. Dearden, Manchester. 

8366. Prue Cocks, 8. W. Smith, Coventry. 

8367. MAcHINERY for CRUSHING T. Nichol- 
son, Pensarn, and A. J. Harrison, Sheffield. 

= re &c., T. Johnston and G. Smith, 

8369. , J. Hutton, Glasgow. 

8870. Manvracture of Trinity Woot “Yarx, &c., E. 
Wilkins, Yorkshire. 

8371. Preventinc the Constant Friction of the 
Rupper Heap of Suips, W. Hewitt and T. Dineen, 


8. 

Non-sLiprery AsPHALTE Roaps, H. H. 
er, 

8373. FIRE-PROOF Construction, H. H. Whitaker, 


ndon. 

8374. Sarety Lamps, J. Laidler, Durham. 

8375. Furnes, W. C. Nickels, London. 

8376. ELecrro-moTive Force &c., A. Muirhead, 
London. 

8377. Sares for Preservinc Foop, W. K. Birkinshaw, 
Sheffield. 

8378. Toorn Brusues, F. L. Lawrence, London. 

8379. SeconpaRy Batreries, A. Reckanzaun, London. 

8380. Horstinc Encrves, J. Rothwell, London. 

8381. Ecc Borzers, J. Griffin, London. 

8382. Venetian Burnps, L. F. Balek, 

8383. Sarery SappLe for Horse Rivine, J. C. King, 
Uxbridge. 

8384. of Tea-xerries, G. Clark, London. 

8385. Sotpertne, A. J. Boult.—(J. F. Ross, Canada.) 

8386. Cases for Storrne Borries, &c., F. Myers, 
Liverpool. 

Tampisc Buiast Hoies in Muives, G. Francis, 


rpool. 
8383. Tas Lamp, W. 8. Wallace, Wolver- 
hampton. 
8389. Avromatic Dampers for Fire Sroves, H. 8. T. 


on. 

8390. Sueer Iron with Zixc, R. Heathfield, 

ndon. 

8391. Sceport for Pants, C. Groombridge and J. P. 
Rickman, London. 

8392. Sreps, J. Stayner, London. 

8393. Uxcorxine Borries, R. G. Barnes, London. 

8394. VewnTiLaTion of WaTeRPROOF GARMENTS, J. 
Neville, Enfield. 

8395. ELECTRICAL APPARATUS for TaKING Marine 
Sounpines, O E. W and 
C. 8. Snell, London. 

8396. Creats for Securrnc Srrincs, W. Heatley, 
London. 

8397. CoaTisc Sueet Iron, W., J., and W. H. Baker, 
London. 

8398. Wasuinc H. W. Hennes, London. 

8399. Lamp Stoves for Heatinc Purposgs, E. A. and 
J. D. Rippingille, London. 

8400. Macurnes, N. Browne.—(E. Frankenberg, 
Germany.) 

8401. Rerarstnc Wats of Reservorrs, &c., T. Fraser, 
Glasgow. 

8402. Fastentnes for Stays, F. R. Baker, London. 

8403. Detivery of a given Quantity of Liquip in 
Excuanos for an Equivatent in Cory, P. Everitt, 


on. 
£404. Inpicatinc the Force of a Brow, P. Everitt, 
London. 


8405. Dryixc Apparatus, E. Robinson, London. 
Exastic Tires, C. Cotton, London. 
Fire Grates, &c., for Steam . A. Tol- 

C. A. Glazbrook, and A. Phill 

8408. ALUMINIUM CHLORIDE, Gustavus, Baron de 
Overbeck.—{Hector de Grousilliers, Germany.) 

8409. Lixine of Fasrics for THICKENING, &c., 
the Same, H. H. Lake.—(7. Lamb and J. D. Morley, 
Onited States 


H. H. Lake.—{C. G. Bulson, United Sta 


8411. TREATMENT of REFUSE Liquips of ASWORKS, 
on. 


8412. Transrerrinc CasH from one Part of a 
AnorHer, H. H. Lake.—(The Kenney Electrical 
Cash Carrier Company, United — ) 
8413. Execrric Lamps, J. G. Lorrain, 
London. 


26th June, 1886. 
Maxiyc Ciocks run without Arrenpance, &c., 


8415. by which Passencers can 
CommunicaTe with the Company's Servants, G. W. 


Pope, Diss. 
8416. Woo. Comprise T. Speight, Bradford. 
8417. Sixx Wat Decoration, L. Dondy, Liverpool. 
8418. Maxine Bricks, &., W. G. Wodson and R. 


8419. Maxine Speakixc InsrRuMENTS 
E. Dunn, 8 
8420. ANTISEPTIC Saxt in Brewina, A. Boake and F. 
. 


8421. ENABLING SHUNTERS to Coupe, &c., J. Jempson, 
Manchester. 


8422. Gas Compressors, J. Lyle, —— 

$423. Luseicators, R. Hutchison, Glasgow. 

8424. Testinc Miners’ Sarety Lamps, A. R. Ormiston 
and J. Ormiston, Glasgow. 

8425. Loose CoLouRED WALL Paper, &c., J. T. 
Sawney and C. E. Quick, Hull. 

8426. Coa.-savers for STove-cRATEs, T. Redmayne, 
Sheffield. 

8427. Stove, T. W. Roberts, Bramley. 

8428. ror Ropzs, D. Miller and FE. Kamin, 
Ber! 


8429. Brakino and Gear for Venticies, W. 
Thompson, Glesgo 
Twin Wares: J. Cockburn, Edin- 
Puorocraruic Lamp, J. M. Copeland, 
on. 
8432. Dreyrmsa and Heatina Stove, T. Cudlipp, 
London, 


8433. Burper for Pap’ E. L. Shipman and J. D. G. 


8434. Sprinos for Carriaces, J. Mitchell and W. Cod- 
ington, Sheffield. 
of Lire from Fire, W. Fitzsimons, 


8436. Morive-poweR Enarves, G. W. Weatherhogg, 
Swinderby, 

8437. Pap Hats, W. G. Speck and F. 
Longland, Lond 

8438. FoLpine Boxes, N. B. Chadwick, 

8439. Boxes, N. B. Chadwick, 

8440. AppARatus for COMMUNICATION BETWEEN STATIONS 
and Sicnat Boxes, W. Rice and W. es, London. 

8441. Propucine Heat by Gas, J. London. 

8442, Supstirures for &c., F. Greening, 
London. 

8443. Composition for Treatino Leatuer, T. N. Ash- 
man, London. 

8444. Sutps, F. G. Mareglia, London. 

8445. Sroprine, &c., Letrer-PRess Parint- 
ing Macuines, C. T. Watson and B. Thompson, 
London. 

8446. Rope with Paint, &c., T. U. Oliver, 
West Bromwich. 

8447. of Ruea or Grass, W. 
Heilgers.—(J. E. D. Wise, India.) 


28th June, 1886. 
8448. STONE BREAKING, &c., Macuines, C. Mason and 
A. Hill, Leicester. 
8449. WiNDING-UP APPARATUS for Lace, &c., 
R. Mansfield and A. Goddard, No’ 
8450. Barrexs, &c., W. Greenwood, Bristol. 
8451. Hypravuic Morors or WATER ENGINES, H. Hale, 


Lou 

8452. Automatic Winpow Fastener, R. W. 
Thompson, Newcastle-on-Tyne. 

8453. Securntnc the Hanoves of Taste CuTtery, W. 
B. Hatfield and C. Wingfield, Sheffield. 

8454. G. Moore and A. L. Stamps, Birming- 


Motion for Looms used in Weavine, 
J. Longton, Lan 
8456. CASEMENT Fasteners, &c., E. V. Bailey and C. 
. Lock Not, G. H. Wills, London. 
coe Sream, Arr, Gas, and WATER Pacem, R. Robin- 
son, Gateshead. 
8459. Port Licut for Surps, J. Milne, Sen., Bristol. 
$460. Framine, &c., Hats, J. Bevan, Man- 


ches' 
om. Inpicators, E. Morton, Man- 
hes: 
8463. CULTIVATING, &c., Hien Lanps, J. N. 
Lincoln. 


8463. Latcnes, W. H. Horn, London. 
8464. — &c., Gavors, G. F. Deacon, Liver- 


pool. 
8465. Pickers of Looms for Weavine, C. Vickers, 
Leeds. 


8466. Hats, J. H. Neave, Liverpool. 
8467. Orgner for Botties, W. G. Walker (for and on 
a of the Aire and Calder Glass Bottle Works), 
mdon. 
8468. Propuctne from NUCLEO-PROTEINES, 
W. Merck, 
Makin F. H. Danchell, 
ndon. 
8470. Cyrcies, G. Butler, London. 
8471. Evecrric Lamps, H. W. Rhoads, Halifax. 
8472. Water Tap Vatves, J. Kelly, London. 
8473. Worxinc Gas, &c., Stop Cocks, L. Lenaerts, 


ndon. 
8474. Apparatus for Buxninc Gas Tar, J. Heydon, 
Mansfield. 


ans’ 

8475. Evecrric ALanums, M. A. and H. A. Israel, 
London. 

8476. Twist Lace Fasprics, A. and F. H. Lees, 
London. 

8477. Mixino Prastic Mareriats, W. Kent and C. 
Cope, London. 

8478. Horsesnogs, J. P. Bryce, London. 

8479. Wire Fences, F. B. W. Malet, London. 

$480. Mepicine Casz, J. J. Stephens, London. 

8481. Retort Covers, H. H. Salomons, London. 

8422. Pump, H. Field, —. 

8483. Fire-Bars, &c., H. Ough, London. 

8484. PuriryING Gas, Symes, London. 

8485. Hinors, R. F. ttain, London. 

8486. Vat, H. J. Haddan.—{ W. Wern, Sweden.) 

8487. Burrens, I. A. Timmis, London. 

8488. APPARATUS for ADMINISTERING Mepicixg, A. 
Jacobelli, London. 

£489. WASHING Macaixgs, R C. Annand, London. 

8490. Boxes, C. A. Maynard, London. 

8491. TREATING ALUMINOUs G. Baron de 
Overbeck.—(H. de Grousilliers, Germany.) 

8492. Axie, W. W. Horn.— (2. McLaughlin, Canada.) 

8493. Paper Potp, A. Wilkinson, London. 


SELECTED AMERIOAN PATENTS. 


(From the United States’ Patent Office official Gazette.) 


$40,734. Evecrric Wire Ixsvtator, Bert Seaboldt, 
Salt Lake City, Utah.—Filed January 27th, 1886. 
Claim.—(1) The combination of an insulating 
a tie wire encircling the same, and having its ends 
adapted to support a line wire, and a covering for the 
tie wire, consisting of a plastic ee and water- 
material joined to the bod insulator 
set forth. (2) The of 


. 
. 


insulatin 


formed of —_——_ and inclosing 
the wire, sul as ct forth) 8) 
tion of the knob A, the wire C. same and 


inclosed, and the ‘line wire supported wee 
substantially as set forth. 


340,899. TurasHInc SeparaTinc 
1886. Strobel, Marion, Ohio.—Filed December 

10th, 1 
with th er and concave, of a rear- 
wardly and pe Ps curved grate extending from 


the 
shown and set forth. (3) Ina thrashing machine and 
separator, the combination, with a crank shaft having 
two double cranks at the ends and formed with two 


shorter cr: 
it wi ranks, a 
rear rack, Viy or arms pivotally conmecting it with 
the outer ‘cranks, anda pan ha arms pivotted 
to the smaller cranks, as and for the purpose shown 
and set forth. 


840,550. Mernop or ORNAMENTING GLASS AND OTHER 
SURFACES, Bdwin L Chicago, 1lU.—Filed 


1885. 
=> ) The process of the surfa 
stone, metal, or other material by 
fe delineating the design or picture thereon by 
— of a jet or sae A of sensitised gelatine or equi- 
valent resistant substance or materiai, and, secondly, 
submitting the surface so prepared to "the action of a 
sand blast or other known abrading or etching process, 


substantially as specified. (2) Glass, stone, metal, or 
other equivalent material, the surface or surfaces of 
which are ornamented by drawing the design or 
picture thereon by means of a jet or spray of sensi- 
tised gelatine or equivalent resistant substance or 
material, and afterward subjected to the action of a 
sand blast or other known abrading or etching process, 
substantially as shown and described. 
341,097. MACHINE, 
‘Sebastian Ziani de Ferranti, West Kensington, 
County of Middlesex, England.—Filed October 6th, 


188 
Claim. 1 the of dynamo-electric 
a4 Ds a, two cylindrical 
ph places set face to a and with an insu- 
lated conducting coil wound around the circumference 
of each pole piece, so that one shall be bey ah — 
other south, deen an electric current is 
the coils ; b, a disc of copper or other such-like ed 
conducting and non-magnetic metsl mounted upon 
an axis concentric with the pole-pieces, so that it may 
be revolved between them, and ¢ means for } 
off the radial current set up in the disc from its axis 
and its circumference. (2) In the construction of 
dynamo-electric machines, the com! tion of a, two 
cylindrical magnet pole-pieces set face to face ani 
with an insulated abating coil wound around ‘the 


circumference of each pole-piece, so that one shall be 
north the other south when an electric current is 
passed through the coils, and with the outermost ends 
of the two cylindrical pole-pieces connected the one 
magne’ a of copper or other such-like good 
conducting or other non-magnetic metal mounted 
upon an axis concentric with the pole- Regine, so that 
it may be a between them, ¢ means for 


leading off the radial current set up in the disc from 
its axis and its circumference. (8) oy the construc. 
tion of dynamo-electric hi 

a, two eylin drical magnet pole- set face to face 


and ith an insulated con ——s coil; b,a 
disc or other such-like good con ucting and 
non-magnetic metal mounted on an axis concen 

pieces, so that it may be 


the disc from its axis and its cir- 


ylind 


machine, the combination of a casing ha’ 


concave, a grate curved rearward and upw: from 
the rear edge of the concave to a point above the hori- 


—- for leading off the radial 


a and for conducting the said current 

h the coil of the — ot Peedane (4) The 

of the rev ic disc, the 
or or it and 


me’ and means for 
ing the height the id in the trough or 


vertical deflector suspended from the upper edge of 
the and the and a 
\ \ 
! 
| 
H 
\ — 
\ 
f\ 
\ 
pairs of stepped cranks diametrically opposite to them, 
8283. BrusHes, H. Besson and G. H. Kent, London. > mae —_> 
8309. Opera, &c., GiassEs, A. M. A. Fournet, London. 
8310. VENTILATORS, J. Tanka, London. d 
=] 
N == SME = 
| 
the grate and facing the eylind 
, a8 and for 
the pas os forth. In a thrashing 


JuLy 9, 1886. 
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SCREW PROPELLER EFFICIENCY. 
By Prorzssor A, G, GREENHILL, 
No, IIL, 
IIL—Investication of tHE Errect or Fivurip Friction. 


(31) AccorpiNG to the experiments of Froude and others 
on fluid friction, the drag exerted by water flowing over a 


plane surface with uniform velocity v can be expressed by f 


v® per square fvot, where / is some constant depending on the 
nature of the surface, but independent of the pressure. 

Froude finds—* Trans. Inst. Naval Architects,” vol. xix. 
1878-—that with a Ib. as unit of force and a foot-second as 
unit of velocity, f = ‘004 when only one surface of an 
ordinary propeller blade is taken into account, but this 
must be doubled, and we must put 


when the fluid Sexe pent both sides of the surface, as is 
the case with the es of a propeller when the pitch is 
not large enough for a pronounced eddy or discontinuity 
to be formed at the back of the blades. 

With the poundal as unit of force, we must put 

f = 008 g or ‘256. 

(32) Now referring to Fig. 8 for the promier of uniform 
pitch, and supposing / the axial length of the blade, and 
6 the . 4 between the disc area and the line A B on the 
blade, the development of the section of the blade made 
by a co-axial cylinder of radius r, so that c = 227; then 
for an element of the blade A B of breadth d+, and there- 
fore of area 1 cosec @ dr, the frictional drag is 

flv* cosec 
= flu* cosec* 6d r, 
since v = « cosec 9; and the axial component of this 


drag 

= flu* cosec* 
so that the total frictional drag of one blade obtained by 
integration is 


=flut cosec* 


a 
If there are b blades, and F denotes the frictional drag of 
the propeller, 


F=b/flut cosec* 6dr, 


Now 

cote = 
and, therefure, 
cosect @ = 1 
so that 

4at rt 

F=bflut (i+ )ar 


= bftur {3 (d -a)+ @-«)}, 


This value of F must be subtracted from the former value 


of the thrust, in order to obtain the true thrust; so that 
now 


T=25m(A* - Bt)“ (ap ~ u) 
d? 
which can be written in the form— 
T - BY) {np - 
-$bflut (a = a) 


whcre 
d* —a‘* 

(33) Now su P is the pitch when for the speed wu 
and thrust T, revolutions have their minimum value 
N; then 

P=2(1+é 
and then the slip 
pal 
: 2+2k 
other corresponding values of n and p, we must have— 
Pp 
Pt (l+hu Re 
80 that we have 


where 
bate Zl 

2 At — Be’ 

So that the new value of T, with fluid friction taken into 
account, differs from the original value 

fi In the presence of the factor (1 — A), 

iit) In + &)u as a factor instead of 
np — wu; andhand & are both small quantities, whose 
squares, &c., may practically be neglected. 

(34) The value of L remains the same as before (6), 80 
that now the efficiency 

2eLn 


=(1-A) np — (1.+ 
np 


which reduces to “= as before, when / and & are made 
zero, by neglecting fluid friction. 
Expressed in terms of the alip ratio s 


k 


80 that, represented in Fig. 


gion «8 ordinate, and s the slip ratio as abscissa, is a 


Written in the form 
e=(1-h)(L +k 


{(1+ 


) 

or, by elemen' differentiation, we see that at the point 

» DY po 


A on the curve the efficiency is a maximum, and 
e=(1-A) { va +h + Vk 

when s= = OB. 

For practical purposes, we can then puts = ,/{k, since 

increasing r of the propeller, 

are diminished ; so that the efficien Tf the spiral ele- 
ments like A B increased with the radius r of the cylinder 
on which they are traced; and the tips of the blades are 
the most efficient of a propeller when fluid friction is taken 
into account. 


(35) In practice 4 , the ratio of the diameter of the boss 
to the diameter of the propeller, is a fraction such that 
3 4 
- <i are insensible, so that we may put 
Now, according to Froude’s experiments, 
™ 64 
so that 


= 02; 
m 
and for a four-bladed screw, b = 4, and 
3 ra 


Su for instance, the le of the propeller 
measured fore and aft is one thind’of the circumference, 


then 
k= 004 x 
and 
Jk= 02 x 
= ‘03 about, 


so that the greatest efficiency is obtained when the slip is 
about 3 per cent., considerably less than what is usually 
given. 

(3€) An ingpectl ion of Fig. 11 shows that increasing the 
slip beyond the theoretically maximum efficient value 
— sg diminish the efficiency so rapidly as diminishing 

e slip. 

When the slip is a little more than 50 per cent., or 
s = 4 nearly, then the revolutions are a minimum, even 
when fluid friction is taken into account; and for those 
revolutions, the speed of the vessel is such that the thrust 
of the propeller is about a maximum. 

Strictly speaking, the revolutions are a minimum, or 
is a minimum, when, as above, n = N, p = P, and 

NP=2(1+4)4, 


or, 
1 = 1 + 2k. 
NP + 2k’ 
so that the percentage of slip 
100s = 60 (1+ 


a little more than 50, since / is small. 

(37) Denoting as above by P the pitch corresponding 
to the minimum number of revolutions, then a diminution 
of pitch below P will require increased revolutions but 
diminished indicated horse-power to maintain the same 
—_ so that the efficiency rises in consequence of a 

iminution of pitch below P; but an increase of pitch 
above P will require increased revolutions and increased 
indicated horse-power to maintain the speed, and the 
efficiency drops rapidly below 50 per cent. 

(38) An instance of this kind was recorded in TE 
Enainerr of May 7th and 14th, in connection with the 
Great Eastern, in her voyage from Milford Haven to 
Liverpool, when, with twenty-seven revolutions a minute, 
the speed of the screw n p was measured to be about 12 
knots—more nearly 11°7—the pitch of the propeller being 
44ft.; but speed of the only 5} knots, 
implying about 53 per cent. of slip. is percentage 
of Op hows that the revolutions were nearly the mini- 
mum value N for the speed of 5$ knots. But suppose 
the pitch of the propeller had been halved, and made 22ft. 
Then we should find that in ing the revolutions with 
this new pitch of 22ft. only about 25 per cent., and thus 
making the revolutions about 34 a minute, would produce 
the requisite thrust at the same speed of 5} knots, the 
slip being reduced to about 20 per cent., while the indi- 
cated horse-power required would be only about five- 
eighths of the indicated horse-power required saa 
with a pitch of 44ft., or the efficiency of the engines woul 
be increased 60 per cent. This would be exact by leaving 
out of account fluid friction. 


(39) Taking fluid friction into account, however, and! 


supposing, thet 27 is the minimum value of the revolu- 


tions, so th 
NP=2(1+ 


1 u 
~ 100 ~ Too’ 
or l+k= 0064: 


very slight different to the value of & given before. 
en for the new pitch p— pte 


(1 +4) 


= $3 
n_5 
if 
so that the revolutions must be increased 25 per cen 


when the pitch is halved, and made 22ft. 
(40) Then, E denoting the old efficiency and e the new— 
e_NP NP-w, 
E np 
which reduces with the above values to— 


= about; 


so that the efficiency is increased about 50 per cent. by 
halving the pitch, even when the effect of fluid friction on 
the propeller is taken into account, in this numerical appli- 
cation to the s.s. Great Eastern. In order to predict the 
effect of diminishing the pitch at other speeds, it would 
be n to have a record of the number of revolutions 
of the engines at the different speeds with the present 


propeller. 

(41) The pitch has hitherto been considered uniform in 
the investigation of the effect of fluid friction on the blades 
of the propeller. But when the pitch of the propeller 
increases from = on the leading edge of a blade, in order 
to avoid shock on entrance, to any final Psa 4 the inves- 

epends: 


will not exceed the allowance we have already investigated 
in connection with propellers of uniform pitch. 


THE ROYAL INSTITUTION. 


TELESCOPIC OBJECTIVES AND MIRRORS. 

On Friday evening, April 2nd, Mr. Howard Grubb, F.R.S., 
delivered a lecture at the Royal Institution upon “ i 
Objectives and Mirrors: their Preparation and Testing.” Dr. 
William Huggins, F.R.S., presided. 

The lecturer said that time would not permit him to go into 
the history of the development of the methods of constructing 
telescopic objectives, but a few words on the history of optical 
glass manufacture were necessary. Dollond’s discovery of the 
means of achromatising objectives rendered possible their con- 
struction of larger size, provided suitable material could be 
obtained, for his discovery rendered visible faults which had 


nand, a 


jhrough M. Bontemps, who for a 
time was associated with Guinand’s son, and afterwards accepted 
an invitation from Messrs. Chance, Bros., and Co., of Birming- 
ham, to assist them in an endeavour to improve this branch of 
their manufacture. Only these two houses, so far as he knew, 
could make optical discs of large size. 

The glass discs when received by the optician have to be tested. 
Sometimes, when received, they are roughly polished on both 
sides; sometimes they have but small facets polished on the 
edges. For telescopic lenses it is best to have them polished on 
both sides, to avoid the risk of having to throw a lens away, 
after much trouble and labour have been expended upon it. 
The points to be looked to are (1) air bubbles, specks, and 
mechanical impurities; (2) homogeneity; (3) annealing. The 
first of these can be seen by the eye. The test for homogeneity 
is somewhat equivalent to Foucault’s test for the figure of con- 
cave mirrors. The disc of glass should either be ground and 
polished into a conyex lens, or it should be placed in juxta- 
position with a convex lens of similar or larger size, of known 
good quality ; a small brilliant light is placed opposite one side 
of the lens, so that the conjugate focus is found on the other 
side at a convenient distance; a small flame will do as the 
source of light. When the image of flame is thus brought 
upon the pupil of the eye by the lens, the lens should appear 
to be “full of light,” but at the slightest movement to one side 
the lens should appear quite dark. If the eye be now slowly 
passed backwards and forwards between the positions showing 
light and darkness, any irregularity of density will be easily 
seen, but some experience is necessary. If any portion of the 
lens be of a different density to the general mass, that portion 
has a larger or shorter focus, revealed by luminosity, while the 
rest of the lens appears dark. He had sometimes succeeded in 
photographing such defects in the camera. 

Annealing is tested by the polariscope, the discs of small size 
being examined through the facets, by means of a polarising 
plane and a Nichol’s prism. Larger sizes, polished on the sur- 
faces, can be more easily examined, and their defects become 
visible in the lantern polariscope. Mr. Grubb here projected 
upon the screen a polarised image of a badly annealed disc, 
which was traversed by a black cross, and by rings of colour 
near the circumference. He said that opticians never expected 
to get quite rid of the black cross, but that if any coloured 
rings the glass was rejected. 

composition of the metallic mirrors of the present day 
differs but little from that used by Sir Isaac Newton. The best 
alloy is now made in the proportion of four chemical atoms of 
copper to one of tin. The curves of lenses have to be calculated 
for focus, and for the correction of the chromatic and spherical 
aberrations. In many published works full information is given 
as to the calculation of the curves; and, contrary to a general 
illusion, there is no difficulty or mystery about the matter. The 


FIC.II. 
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| | increase | | requires 

treatment in each case. We may, however, predict that 

the allowance to be made for the effect of fluid friction 

previously been masked. Many years then elapsed before Gui- 

res Swiss peasant, succeeded in producing good : 

iscs Of glass of suitable dimensions. His secret he handed 

down in his own family to M. Feil, of Paris, one of his 
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calculation of the curves which satisfy the conditions of achro- 
matism and desired focus is a most simple one, and can be per- 
formed in 4 few minutes by anyone having a slight algebraical 
knowledge, provided the refractive indices and dispersive power of 
the glass be known. Both Messrs. Chance and Messrs. Feil supply 
these data with their discs, quite sufficiently accurate for small- 
sized objectives, and he accepted their figures for any discs up to 
ten inches in diameter. When above that size, he obtained his 
data from personal measurements. The calculations of the 
curves for spherical aberration are very troublesome, but fortu- 
nately they may generally be neglected. Some years ago the 
Royal Society commissioned: one of its members to draw up 
tables for the use of opticians, giving curves to satisfy all the 
conditions they required. The plan was abandoned because the 
surfaces produced by opticians are, in most cases, not truly 
spherical. Object glasses cannot be made on paper; the final 
corrections must be left to the optician, and not to the mathe- 
matician. A sensible difference in correction for spherical aber- 
ration can be made in half-an-hour’s polishing. He would be 
willing to undertake to alter the curves of the crown or flint 
lens of any of his objectives, by a very large quantity, increas- 
ing one and decreasing the other, so as to still satisfy the con- 
ditions of achromatism, but introducing theoretically a large 
amount of positive or negative spherical aberration, and yet to 
make out of the altered lens an object glass perfectly corrected 
for spherical aberration, so far as ordi sizes are concerned. 
Even for large sizes it is sometimes possible to make a better 
lens by deviating from the curves which give a true correction 
for spherical aberration, and correcting that aberration by 
“figuring.” The work of making a lens is divided into (1) rough 
grinding, (2) fine grinding, (3) polishing, (4) centreing, (5) figur- 
ing and testing. In the rough grinding the discs are cemented 
to a holder, and ground with sandand water. For fine grinding 
the tools are of brass or iron; he preferred iron, except for very 
small sizes. The tools are grooved on the face, in the manner 
suggested by the late Mr. A. Ross, in order to allow the grinding 
material to properly distribute itself. If two spherical surfaces 
be rubbed together, or rubbed together with dry powder 
between, they will tend to keep spherical; but if web powder 

e zone between. Mr. A. designed the distribu ves 
to meet the difficulty. tanill 


The particles of the grinding powder are either imbedded in = 


the softer surface, or are rolling between the two surfaces, or are 
sliding between the two surfaces. The icles which become 
imbedded are the finer, and do little work ; most of the work is 
done by those which slide ; as the grinder is made of a softer 
material than the glass they partially adhere to the former, 
and are carried by it across the face of the latter. The best 
conditions for rapid grinding are—not too little emery, for then 
there will not be enough of abrading particles ; not too much, 
for then the particles will roll on each other and tend to crush 
and disintegrate each other instead of abrading the glass ; there 
should be just sufficient to form a single layer of particles 
between the grinder and the glass surface. Lenses less than 
5in. or 6in. in diameter are usually ground by hand, and it is 
possible to grind by hand surfaces up to 12in. or even 15in., 
but the labour is severe; he was gradually reducing the size 
allotted to hand grinding; he found machine grinding to be 
more constant in its results. The machinery used is the same 
as for the subsequent polishing. 

In fine grinding operations by hand the glass is usually 
cemented to a holder, having for smaller sizes three pieces of 
cork to which the lens is attached ; this holder is screwed to a 
“spud” or nose on the top of a post screwed to the floor. The 
operator applies the proper quantity of moist emery, then works 
the grinder over the glass in a set of peculiar strokes, the ampli- 
tude and character of which he varies according to circumstances, 
at the same time that he changes his position round the post 
every few seconds. The grinder suffers abrasion as well as the 
glass, and the skill of the operator is shown by the facility with 
which he is able to bring the glass to the curve of the grinder 
without altering the curve or figure of the latter. A skilled 
operator can even take a lens of one curve and a grinder of, say, 
a deeper curve, and produce surfaces fitting together, and of 
shallower curves than either. 

In the early stages of grinding, gauges of the paper radius, 
and cut out of sheet brass or sheet steel, are used for roughly 
testing the curves of the lenses. For more accurate a 
spherometer is used. It is made in various forms, generally 
with three legs terminating in three hardened steel points, 
which lie on the glass, and a central screw with fine thread, the 
point of which can be brought down to bear on the centre of 
the glass ; the versed sine of the curve for a chord equal to the 
diameter of circle formed by these points is measured, the 
radius of the curve can then be easily calculated. He did not 
find the points of the spherometer satisfactory for regular work, 
they are apt to get injured or worn, and on ground surfaces one 
or other of the feet may find its way into a deep pit in the lens. 
His spherometer, then exhibited, had three feet of about 4in. 
each, which feet were hardened steel knife edges forming three 
portions of an entire circle. After its three curved feet are 
placed upon the lens, the screw with the micrometer head is 
turned till the point is felt to touch the surface of the glass ; 
the scale and head can then be read off. The screw in the 
instrument has fifty threads to lin., and the head is divided 
into 100 parts, so that each division is equal to ;7;sin. With 
practice it will measure to one-tenth of this, or zz}5;in., and 
by special precautions even perhaps Or 
which he had found to be practically the limit of the accuracy of 
mechanical contact. To show the delicacy of the instrument, 
he brought its movable centre and its three feet to bear 
equally upon a curved glass surface ; when then blown upon 
with air of the temperature of the theatre the spherometer 
would not move without sliding bodily on the glass. He then 
raised the spherometer by means of a string so as not to alter 
its temperature, and placed his hand for a moment on the 
centre of the glass ; on replacing the spherometer a puff of air 
made it turn upon its central screw, because the latter rested 
upon the lump produced by the warmth of the hand upon the 
centre of the glass. 

Fiexure during polishing causes great difficulties, but even 
the thick pieces of glass used for lenses will bend with their own 
weight. He placed the spherometer upon a disc of glass of about 
74in. diameter, and 3in. thick, so that the instrument would not 
turn, the disc then resting upon three blocks near its periphery. 
He next placed a block under the centre of the disc and removed 
the three others. The spherometer would then spin round upon 
its central screw. The spherometer is too coarse an instrument to 
be of use in figuring objectives. For small sizes no special 
precautions are necessary to prevent the effects of flexure in 
grinding, but for all sizes over 4in. in diameter he used the equili- 
brated levers devised by his father, and utilised for the first 
time on a large scale in supporting the 6ft. mirror of Lord 


Rosse’s telescope. He had also sometimes polished lenses while 
they were floating on mercury, but it was difficult to keep 
the discs sufficiently steady without introducing other chances 


of strain. Very large lenses, when placed in their cells, suffer 
flexure from weight alone, as they then are supported nowhere 
but at the edge; he therefore once proposed to make the 
telescope tube air-tight, and to introduce air at a slight pressure 
to form an elastic support for the objective, the pressure to be 
regulated automatically according to the altitude. His attention 
was] directed pointedly to this matter, when he was obliged to 
use for the Vienna 27in. objective a crown lens which, according 
to ordinary rules, was much too thin. He had waited some 
years for the disc, and none thicker could be obtained at the 
time. If it had been offered to him in the first instance he 
would have rejected it. To his surprise he found that he was 
not troubled by flexure in the working, which led him to investi- 
gate the matter, with the following curious results. 

If we call f the flexure for any given thickness t, and f’ the 


flexure for any other thickness ¢’, then J-= for any given 


load or weight approximately. But as the weight increases 
directly as the thickness, the flexure of the discs due to their 
own weight, which is what is wanted to be known, will be about 


In relation to the effect of this flexure on the image 


in any lens bent by its own weight, whatever part of its surface 
is made more or less convex or concave by the bending has a 
corresponding part bent in the opposite direction on the other 
surface, which tends to correct the error produced by the first 
surface. This is one reason why reflectors, which have not this 
second correcting surface, are so much more liable to show strain 
than refractors. If the lens were infinitely thin, moderate 
flexure would have no effect upon the image ; the effect increases 
directly as the thickness. As the flexure decreases directly as 
the thickness, and the effect of that flexure increases directly as 
the thickness, it is clear that the effect of the flexure of any 
lens due to its own weight will be the same for all thickn 


esses. 
In other words, no advantage is gained by additional thickness. 
What has just been stated has nothing to do with the extra 
difficulty of supporting a thin Jens during the grinding and 
polishing processes. 

The speaker then dealt with the subject of the substances 
used for the face of the polisher. Cloth is sometimes used, 
sometimes pitch, and the French are said to employ . The 
und surface of a lens consists of a multitude of hills and 
valleys. Cloth not only polishes the tops of these hills, but as 
it has a “nap,” polishes them at the same time a little way 
down their sides ; hence the lens seems to polish quickly with 
cloth, and looks well when the surface is in ity uneven. 
Pitch polishes down the tops of the hills, scarcely touching their 
sides, and with it polishing goes on for some hours without 
much perceptible advance, for the hills are being slowly shaved 
down; suddenly the remaining greyness disappears, and the 
surface is polished. He had not succeeded well with paper, 
which indeed was o to the same objections as cloth. Sir 
Isaac Newton was the first to use pitch for the polishing of 
lenses, and it seems to be the only known substance which will 
fulfil all the required conditions. The pitch used is not gas-tar 
pitch, but the natural bituminous substance which comes to 

land from Archangel. By continued boiling it can be made 
80 that it cannot be scratched by the finger nail; yet if 
laid upon an uneven surface it will, in a few days or w or 
months, subside and take the form of that surfacc, hence pitch 
has more of the qualities of a liquid than of a solid. The 
polishing tool is made by overlaying a metal or wooden prism 
formed to nearly the required curves by a set of squares of 
pitch, and while these are still warm pressing them against the 
glass, the form of which they immediately take. When it is 
desired to lessen the polishing abrasion in particular places it is 
done by modifying the sizes of the squares of pitch in particular 
zones with a knife and mallet. 

The two best known polishing machines are those of the late 
Earl of Rosse and the late Mr. Lassell. Roy yews op 
(Mr. Grubb’s) father devised a machine, figured and described in 
Nichol’s “ Physical Science.” All these machines, notwithstand 
ing the curves of motion, were liable to polish in rings, so in the 
latter he had made a modification to overcome the drawback. 
Here, by the aid of the electric lantern, he projected on the 
screen di of thecurves described by the various instruments. 
He also drew attention to a diagram representing a section of a 
lens of about eight inches a) and one inch thick, mag- 
nified 100 times, to show the relative thickness of material 
abraded by the four processes. The quantity removed by rough 
grinding was represented by a band 25in. wide ; the fine grind- 
ing by one ;‘;in. wide, the polishing by a line Y;in. wide, whilst 
the quantity removed by the m5, 2 mead could not be shown 
even on this scale, as it would then be represented by a line only 
isdssin. thick. The approximate cost of the abrasion of a 
gramme of material by each of the four processes is :—Rough 
grinding, about 1d. per gramme; fine grinding, 74d. per gramme; 
polishing, 103. per gramme; figuring, £48 per gramme. 

The figuring process is that of correcting local errors in the 
surfaces, and the bringing of the surfaces to that form, what- 
ever it may be, which will cause the * falling on any part to 
be refracted in the right direction. It is an occasional but 
exceedingly rare thing for an objective to prove perfect on the 
first trial, but they usually gave such results when first tried that 
he considered them to be but three-fourths finished. The figuring 
consists of (1) The detection and localisation of faults; (2) the 
altering of the figures of the different surfaces to cure the faults. 
In the case of a 27in. objective of 34ft. focus, say that there is 
an error in the centre of one surface of about 6in. diameter, 
which causes the focus of that part to be yin. shorter than the 
rest. For thesake of simplicity, say that the surface is generally 
flat; the central 6in. of the surface therefore instead of being 
flat must be convex, and of over 1,032,000in. radius, about 
17 miles. The versed sine of this curve, as measured by 
the spherometer, would be only about gs7555, 4 millionths of 
an inch, a quantity in his opinion mechanically unmeasurable. 
If the error had been spread over three instead of six inches, the 
versed sine would only be about r55$056; probably its effect on 
the image would not then be appreciable, but a similar error 
near the edge of the objective certainly would be appreciable. 
No known mechanical arrangement is delicate enough to 
measure these quantities ; optical devices are therefore necessary, 
and trials of the objective or mirror on a telescope are really the 
crucial test. The best object to employ is generally a star of the 
third or fourth magnitude; but as in this climate it frequently 
occurs that no such star is visible, a minute image of the sun 
reflected from a little polished ball, or even a thermometer bulb, 
will do. Small electric lamps, with their light condensed and 
thrown upon a polished ball, are useful. 

For the localisation of errors, sets of diaphragms which leave 
exposed various zones on the surface, the foct of which can then be 
separately measured, are useful, but a really experienced eye does 
not need them. For concave surfaces Foucault's test, described 
in Dr. Draper’s and other books, is useful; but is not available 
for convex surfaces, and only partially available for concave para- 
bolic surfaces. The detection of one fault in an objective is 
easy, but usually many are superimposed; it would be 


impossible in one lecture to state all the methods of localising 
faults, but he would mention some that had never previously 
been made public. To detect faults of symmetry, revolve one 
lens on another, and watch the i e; it can then generally be 
ascertained whether the fault is in the flint or crown lens. With 
some kinds of glass the curves n for satisfying the con- 
ditions of achromatism and spherical aberration are such that 
the crown becomes an equi-convex and the flint a nearly plano- 
concave of the same radius on the inside curve on either side of 
the crown. This form is a most convenient one for the locali- 
sation of surface errors in this manner. lenses are first 
placed in juxtaposition and tested. Certain faults of figure are 
detected. Now calling the surfaces A BC D in the order in 
which the rays pass through them, place them again together 
with Canada or castor oil between the surfaces B and C, 
forming what is called a cemented objective. If the fault be in 
either the A or D surface, no improvement is seen ; if in Bor C, 
the fault will be much reduced or modified. Now reverse the 
crown lens, cementing the surfaces A and C together. If the 
same fault still shows, it must be in either B or D; if it does 
not show, it will be in either A or C. From these two experi- 
ments the fault can be localised. 

Sometimes a suspected error is so slight that it appears proble- 
matical whether an alteration would improve matters or not. 
He had devised methods, for usé in some such cases, of tempo- 
rarily altering the surface. If he suspects a certain zone on an 
objective to be too low, he passes his warm hand six or eight 
times round that particular zone. This usually raises the surface 
too much at first, but the observer at the eye end can watch the 
results as the effect passes off. To lower any part of the surface he 
paints on sulphuric ether with a camel's hair brush, blowing on 
it slightly; this gives as much cooling effect as necessary. The 
next point is the remedy. The lens is again put on the polishing 
machine, the pitch patches and the stroke are modified so as tu 
tend to reduce the surface where desired. All thanks are due 
to Lord Rosse, Mr. Lassell, and Dr. De La Rue, for having pub- 
lished all about the figuring process which it is possible to eom- 
municate; but those whe have succeeded in this work have had 
to strike out new lines fur themselves, hardly one havin 
attained notable success by following the instructions bequeath 
by others. Some Continental workers are said to use small 
polishers and local touch in the figuring ; the method is useful 
in removing gross quantities, but he would not employ it for the 
final perfecting of the surface. In working at the Vienna 
objective, it often happened that the figure was so nearly perfect 
that it was dangerous to carry on the polishing process for more 
than ten minutes between each trial, but then it was sometimes 
necessary to wait fora week before the atmosphere became 
steady enough to allow the trial to be made to determine whether 
the ten minutes’ working had done harm or good. Ina few 
days the work of weeks may sometimes be undone. 

In making a new 28in. objective for the Royal Observatory at 
Greenwich, he intended to make provision for the reduction of 
these troubl The test difficulties are the want of atmo- 
spheric homogeneity, of varying hygroscopic and thermo- 
scopic states, and sudden changes of temperature in the polishing 
room. The polisher must always be made of a hardness corre- 
sponding to existing temperature. It takes about a day to 
form a polisher of large size, and if before the next day the 
temperature changes 10 deg. or 15 deg., as it often does, that 
polisher is useless, and a new one has to be made, and perhaps 
before it is completed another change of temperature occurs. 
To grapple with these difficulties he proposed to have the 
polishing chamber underground, and leading from it to have a 
tunnel formed about 350/t. long of highly-glazed sewer-pipes at 
the end of which tunnel is placed an artificial star illuminated b: 
the electric light ; on the other side of the polishing chamber is 
a shorter tunnel forming the tube of the telescope, terminating 
in a small chamber for the eye-pieces and the observer. About 
half-way in the long tunnel there will be a branch pipe connected 
to the air shaft of the fan which is used regularly for blowing 
the blacksmith’s fire, and through this, when desired, a current 
of air can be sent to “wash it out,” and mix up all currents of 
varying temperature and density. It may be found necessary 
even to keep this going during observations. By this arrange- 
ment he hoped to be able to have trials whenever required 
without waiting hours or days for a favourable moment. 

After stating that the general idea that the working of a plane 
mirror is more difficult than one with curves is not quite 
correct, the lecturer drew attention toa working model of a 
proposed observatory for Mount Hamilton in California. An 
engraving from Mr, Grubb’s design for thisobservatory isgiven on 
page 23. A Mr. Lick has left a large sum of money for the 
erection of a monster observatory, which is already partly com- 
plete, and contains some excellent instruments of moderate 
size, the work already done with which favours the idea that 
the great 36in. refracting telescope about to be erected there 
will be placed under more favourable conditions for observations 
than any other large telescope in the world. The trustees of 
the Lick Observatory had invited him to design an instrument 
for the 36in. objective now in course of construction by Messrs. 
Clark, of America, the contract for the mounting not having 
yet been made, and in the model he had put his ideas into 
practical form. The conditions he laid down for himeelf in 
designing the observatory were that it should be possible for 
the observer single-handed to enter the equatorial room at an 
time, and that without using more physical exertion than 

for working the smallest sized telescope, or even a 
table microscope, he should be able to open the 70ft. dome, 
turn it round backwards and forwards, point the equatorial to 
any part of the heavens, revolving it in right ascension and 
declination to any exteit, and finally, the most difficult of all, 
to bring his own person into a convenient position for observing. 
There is generally far more trouble in moving the observatory 
“ chair” and placing it in proper position than in pointing the 
instrument itself. In this instrument the chair would require 
to be 25ft. high, and with its movable — ladder, balance 
weight, and so on, would weigh probably some tons, Even if 
very perfect ements were made for the working of this 
chair, the mere fact that the observer while attempting to make 
the most delicate observations is perched upon a small and very 
unprotected platform 25ft. above the floor, and in perfect dark- 
ness, tends to reduce his value as an observer to an extent only 
to be appreciated by those who have undergone the trial; 

comforts and discomforts have much to do with the 
value.of observations, 

He proposed that all the various motions should be effected 
by water power. Some water engines have no dead point, and 
having little vis inertia are easily stopped and started. He 
proposed to use four of them; one for the right ascension 
motion of the instrument, and one for the declination ; one for 
revolving the dome, and one for raising or lowering the observer 
himeelf; but instead of having anything of the nature of a 25ft. 
chair or scaffold, he wie | to make the 70ft. floor of the 
observatory movable. It is balanced by counterpoise weights, 
and raised and lowered at will by the observer. -Then the 
observer can, without any effect, raise and lower the whole 
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floor, carrying himself and twenty people if desired to whatever 
height is most convenient for observation, and wherever he is 
cbserving, he is conscious that he has a 70ft. floor to walk about 
upon, ‘which even in perfect darkness he can do in safety. The 
valves and reversing gear of the water engines are actuated by 
@ piece of mechanism, the motive power of which may be a 
day by man or water power. aa Se i 
contrivance, this piece of machinery is under the complete 
control of the observer in whatever part of the room he may be, 
and he carries with him a commutator of a compact and con- 
venient form with eight keys in four pairs, each pair giving 
forward or backward movements at will to the portion of the 
observatory appliances intended to be controlled. The shutter 
of the dome moves back horizontally; to open it it is but 
necessary to anchor it to a hook in the wall, and to move the 
dome in the opposite direction. 

Supposing the telescope to be in a vertical position, and the 
observer at the eyepiece to accidentally start the machinery for 

ing the floor, it would be bad for him, so safety apparatus had 


‘been devised which, after the floor had been raised to a particu- 


lar level, would cut off all the water power of the establishment. 
At the same time, a certain amount of intelligence in the 
operator has to be assumed. 

The remark had been made to him that by laying bare the 

iculars of his work, men would pick up his le secrets. 
p to the figuring, the processes were ly mechanical; but 
the last was beyond mechanical work, / 
manufacture of large objectives, see every part of the process, 


For description see page 22.) 


and take notes, yet he could then no more expect to figure an | of Greece who regard it as being a land in which works of con- 
objective himself than a man could expect to be able to paint a | siderable engineering magnitude are being carried out, and yet 
picture because he had been sitting in an artist’s studio for the | there is no doubt that the little kingdom of the Hellenes is 
same time watching him at his work. The art can only belearnt | advancing to a place of some importance, not only in the minds 
by ience, and then only by particular persons. He agreed | of all true Philhellenes, but in the estimation of such men as 
with an experienced amateur who said that nine years’ hard work _ know it within and round its shores. 

was necessary to acquire the experience. It is true that some _ If our readers will for a moment consider that the population 
large objectives are turned out by machinery ; but what kind of | of the kingdom is under two and a-half millions, probably 
an objective can be turned out by a machine left to inexpe- less than half that of Ireland, and that it already shows such 
rienced hands? At the risk of accused of working by signs of strong vitality, though really only sixty years old, as 
rule-of-thumb, he confessed that conditions often arose to meet | may be seen in its several railways; its mines and works at 
which he seemed to know intuitively what ought to be done, | Laurium; its Corinth and Kalamaki Canal; its great work of 
what crank to | en, what tempering is required of the pitch | reclamation of Lake Copais; its two fine engineering workshops in 


square, yet would find it difficult to give a reason satisfactory 


even to himself; and over on objective he had found | 


some new set of conditions to be then met by newly devised 
arrangements. A well-known English astronomer once told him 
that he considered a large objective as much a work of art as a 
fine painting. 


THE RECLAMATION OF LAKE COPAIS. 


THE le who take any interest in the doings of Greece 
regard it as a ova, Boies State, striving its utmost by war- 
like means aud fierce to assert its rights to be regarded 
as the descendant of the great Greece of old, doing what it can 
to be worthy of the traditions handed down from father to 


A} son through many centuries of gloom and deadly oppression 


from the of Pericles, of Alexander, of Socrates, and the 
poets; but are not many amongst even the greatest friends 


| Pireeus, those of Messrs. Vasiliades Brothers and of Messrs. 
MacDowall and Barbour; its arsenal and floating docks at 
Arrapi; its fleet of upwards of thirty first-class passenger and 
mail steamers; its tramway services both by steam and horses, 
and its harbour works at Pireus and elsewhere, they will at 
once see the modern Greeks do not merely sit down and hug 
themselves in the knowledge of the greatness of the Greeks of 
old, but are up and doing their best to place themselves in 
the front rank of the smaller nations who are eager to place 
themselves within touch of the greater nations from a commer- 
cial and scientific point of view. Of course they owe much to 
the fostering care of France and England, especially the former; 
but we contend that a nation which is capable of inaugurating 
so many works, even with much foreign friendly help within so 
few years of its freedom, rightly deserves our congratulations 
and deservedly claims some admiration. We have shown in a 
review of the work of placing new machinery on board the 
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Greek mail steamer Thessalia, recently published in these pages, 
what the general condition of the Greek shipping interest is. We 
hope in a few weeks to be able to show our readers how the 
admirable work of joining the gulfs of Corinth and Athens by 
a canal is progressing; and at present we desire to place before 
them a few facts concerning the great work which has been con- | 
ducted at the Lake of Copais, a few miles from Thebes, and which 
is rapidly, after many adversities, approaching completion. 

The Lake of Copais, or, as it is properly called in Greek, | 
“ Copaiba,” is a great marshy basin, situated some miles inland , 
from the channel which runs between the island of Egripos, or | 
Negripont, and the main land. It lies in the neighbourhood of 
Thebes and Livadia, and is situated at a considerable height 
above the level of the sea. Its waters accumulate from the 
watersheds from the north; from the mountains of Parnassus | 
and Helicon; and from the overflow from neighbouring rivers | 
during the winter or other wet seasons, collecting in the 
plain of Copais and forming a huge lake of some 60,000 acres in 
extent. In each October this plain is only a marshy swamp; in 
November the water-level begins to rise, attaining its maximum 
height in April, then falling until it has reached its normal con- 
dition of being a dismal swamp in October, only to rise again 
with unerring regularity in November. The water which rises 
during six months of the year disappears during five other 
months from two causes, viz., evaporation and the existence of 
“ Katavothres.” To the former of these causes is due the dis- 
appearance of a body of water of the whole area of the plain 
by about 5ft. in thickness, and to the latter that of astill larger 
quantity. It may be mentioned that the Katavothres are the 
geological fissures which exist all round the lake, but in the 
greatest number on the east side. Some of these Katavothres 
lead to the sea, and a very large number of them to the depths 
of the earth. It will be readily understood that this great 
stagnant inland lake is a fruitful cause of sickness and malaria to 
all who come within the range of its evil influences; and that | 
during the months of July, August, September, and October, | 
the ravages from the fever within a distance of 15 kilometres of | 
its borders are very deadly. The soil of the plain under the 
water is of remarkable fertility, which it owes to the great 
quantity of organic matter which it contains, and would in avery | 


short time repay the outlay required to dry it up, so that the pro- | and the rain, and to lead these into the Bay of Karditya, from | 
tmoters and movers in the scheme might expect to be reimbursed | whence they should pass by the main canal and tunnel. There | 
in a little time, while the sanitary effect on the country for | are three canals, which may be seen on reference to the | 
| accompanying map: (1) The great central canal, 34 kilometres | 


miles round this present plague spot would be incalculable. 
It is known that in the remote ages of antiquity the depth of 


water was much greater, and the evil effects from a health point | 
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hy 
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attempts to rid themselves of this plague, but without an 
serious result, if we except the fact that the remains of the wor 
have shown to the modern engineers the things ann | should 
avoid in many cases, and in many instances the work of the 
ancient has been of the utmost assistance to the modern engi- 
neer. 

The first attempts to dry the lake made after modern methods 
date back to 1847, and were made by M. Sauvage, to whom 
much is owed as the pioneer of the work. His scheme was to 
overflow the lake through a tunnel pierced under the neck of 
Larymna, utilising to a large extent many ancient works, which 
had evidently been used for a somewhat similar plan. It will 
be seen that had this plan succeeded, it would have involved the 
loss of the water for agricultural purposes. After this the work 
was many times conceded by the Hellenic Government, and to 
various companies and individuals; but from one cause or another, 
want of money or of energy, all the schemes came to grief, until 
two French engineers—M. Revol, engineer of bridges and 
dykes, and M. Moulle, civil engineer—took the matter in hand, 
proposing to allow the waters to run away through lakes Likeri 


and Paralimini, making Likeri a reservoir for irrigation during 
the summer, which scheme was really the parent of the work in 
its present form. 


In 1880 a concession was given to M. Vouro, who, with the 
aid of one of the great merchants of Athens, M. Scoulondis, suc- 
ceeded in forming a company, mainly French, which was 
intrusted to the management of M. Saratte, but unfortunately 
just as this latter gentleman's projects were ripe for execution 
he was overtaken by premature death, and was succeeded in 
1882 by a M. Pochet, engineer of bridges and dykes, on whose 
plans the work was advanced to a very degree; but in 1884 
the company, at whose head was M. Scoulondis, took the whole 
of the work under its immediate supervision, with a result upon 
which it cannot be too heartily congratulated. The difficulties 
of great unhealthiness and distance from any victualling centre 
were the greatest to be overcome. 

The work now consisted of two parts: (1) The construction 
of canals proper ; (2) the various lines of auxiliary canals, the 
function of which is to collect the water of the tributary rivers 


in extent at present, which will follow the south bank of the 
lake ; (2) the Melas canal, which will follow the north bank ; 


of view were not nearly so serious; but things have changed | and (3) the interior canal, which will collect the water from the 


tly since then, and amongst many others volcanic causes , lowest part of the interior of the marsh, 


three canals 


we operated to raise the bed of the lake, with the effect of | will converge at Karditya, but the work of their construction 
greatly augmenting its area, reducing its depth, and multiplying | cannot be vigorously pursued until the passage for the emission 


in an enormous degree its evil followings. It is evident from | of the water at Karditya has been completed, that is to say, | 


; traces which have been found that the ancients made many | until the drying up of the lake has been accomplished. 


partial 

The water will pass through a canal and tunnel at Karditya, 
and will be led down to the sea through lakes Likeri (or 
Hylicus), and Paralimini. 

e construction of the passage consists in the excavation of 
a deep and wide ditch or dyke, and the formation of a tunnel 
672 metres long to Karditya, which passage will lead the waters 
of Copais to Lake Likeri, whose level will be raised from 52 
metres to 80 metres above that of the sea. 

At Moriki there is a deversoir some 50 metres wide which 
will carry the overflow from Likeri to Lake Paralimini, the 
water in which will rise from a normal level of 36 metres to 
55 metres above the level of the Gulf of Negropont, to which it 
will be conveyed by means of a tunnel 860 metres long, and 
which will debouch at Anthedon. It will be seen that the 
water from Paralimini to the sea will have a fall of 55 m 
and according tv the estimate of the engineers this fall 
be able to yield no less than 12,000-horse-power, and will thus 
supply a reason for the establishment at Anthedon of a 
industrial town; or it can’ be utilised for the generation of 
electricity which might be transmitted to a distance for the 
supply of light or power. This completes the whole scheme of 
drying lake Copais and rendering its present bed available for 
agricultural as well as of carrying away all the 
and causes of fever which now abound in the district; a work the 
importance of which can only be realised by those who have 
seen the marsh and the district which is to derive so great a 
benefit. 


The works, however, are not yo by this much, for a 
tunnel upwards of 1000 metres in agth, and at a height of 
60 metres above the eea level, is being driven from Lake Likeri 
to Lake Paralimini, the fall of water through which will be 
utilised for the supply of power to hydraulic engines which 
shall be capable of raising 50 million cubic metres of water 
during the summer to Copais for the purpose of irrigating some 
20,000 acres of its extent. 

On Friday, June 11th, the Panhellenique Steam Navigation 
Co.’s steamer Thessalia, which had been specially chartered by M. 
Scoulondis and his associates in this great work, for the purpose 
of conveying a large of gentlemen to witness the opening 
of the Karditya eft the Pirwus, having on board M, Le 
Comte de Mony, the French Ambassador, General Vosseur, and 
some sixty other gentlemen, including of course M. Scoulondis. 

a very enjoyable run of some seven or eight hours, during 
which the Thessalia and her new engines obtained the warm 
approbation of all on board, the narrow entrance at Chalcis into 
the Gulf of Negropont was reached, and the anchor dropped, for 
the Thessalia is too long to be taken through the narrow and 
dangerous channel—about 50ft. broad—which runs between the 
Island of Egripos, or Negropont, and the main land. The 
company therefore left the Thessalia, and made the passage of 
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the narrow straits in a fleet of small boats under the R mnen ws 
of Captain Nicola Sgourdaos, the commander of the 
embarking on board the Argolis, another of the Peebellonique 
steamers, which was in waiting at the other side of the narrow 
channel, toconvey them to Anthedon. As soon as the Argolis 
+, under way the French ambassador’s presence was recognised 
the French and Greek men-of-war at Chalcis with a salute 
eal iat one guns. After about two hours’ steaming, the Argolis 
her passengers at Anthedon, from whence they were 
tien io Tete carriages, and where they spent 
night, going on the following day to inaugurate the opening 
br ‘thet jitya passage and to inspect the whole of the works. 
The opening of the Karditya passage lowers the water in Copais 
to a very material extent, and will allow of the immediate 
cultivation of an area of from 10,000 to 12,000 acres, while the 
eral healthiness of the district will be enormously vy capeond 
at the same time that the work of canal cutting can 
ceeded with by the company under much more easy por 
favourable circumstances, 

The deversoir at Moriki is well advanced, and will soon be 
finished. The tunnel to Anthedon is entirely pierced, and is 
completed to its full section for about one wane of its length ; 
it will be finished during this present year, and the tunnel of 
Hungara is pierced for a distance of 300 metres, so that it is 
clear that the most difficult part of the work is accomplished, 
and that probably next year the whole of this great un 
will, after man 
be an accom 


™ LETTERS TO THE EDITOR. 
do not hold ourselves responsible for the opinions 
[We do not ee of our 


LONG CARRIAGES WITH FLEXIBLE WHEEL BASE, 
S1rn,—I observe that in the interesting remarks in 


in reference to the long eight-wh t. over buffers 
—in use on the Mi litan Railway, as a a tation ape 
from ‘utchinson’s 

arrangement of the boxes has 


become jammed.” Further yee the paragraph it - stated—‘ 


fis in the case of the Fon ay of the 


sidewise. By this means j 
sketch thearrangement, which possibly may think 
ublishing the earliest 


t, which, 
tion and diling, were quite unsuitable for 


to the extreme pairs of carriages, in 
tion with the long swing links above named—of which I a en- 
close a sketch—which have continued to run satisfactorily | @!™ase 
from that time to the present day. This was. one oS oe 
aware, the first lication of the radial Aan B-, to 
although it had, of course, been applied to locomotives to that 
time. ‘Although, as I have said, it worked well, yet I considered 
the radial bar an improvement, and therefore substituted it in 
all the later long eer the stock during my c 
as avoiding a special box of rather awkward form to 
and apply, and also because it transferred the friction from 
guiding and exposed surfaces of the radial boxes to the centre of 
motion at the united ends of the radial bars. 

Contrivances of this kind may now-a-days be regarded as more 
or less superseded by the four or six-wheeled centre 
now in use on several lines in 


this which were 
wn to me at the time as being 


which I had then by me a working Send me which I hesitated 

to adopt pape 4 the considerable extra weight it involves in 

comparison with the radial bar arrangement. That the latter 
success for all purposes of the 

Metropolitan way is evidenced by the fact to which you refer 

in the conclu sentence of your remarks on the subject, —oN 
ering the millions of times which these”—the Metro- 


“ carriages traverse sharp curves without derailment, we 
venture,” &c. I ma: 


South-Western Railway Company on the curved portions of their 
line in Portsmow with ony result that although the 


th Dockyard, 
—_ and hind pair of wheels left the rails in apres aed to run 
the carriage round 1 


the sharpest curve, nam chains radius, it 
travelled safely round curves of 34 and 4 on its way to the 
1 ae it left the rails, BT. H, BURNETT. 


Victoria-street, Westminster. 
[We have engraved Mr. Burnett’s drawings on page 26,—Ep. E.] 


STEEL RAIL COMPETITION, 

Sin,—Under the rubric ‘ Railway Matters,” in esteemed 
journal of the 18th ult., I observe the remarks, which Mr. G. J. 
Snelus made to his workmen ym bay competition of other 
countries in steel rails. No doubt those were very excellent 
remarks, and it would be well if they were taken to heart by the 
workmen all over England. But may I venture to observe, with 

r Pend that English man — e ever ~ 

and thrif comparatively quite low wages, it 
coal before us, and in others 

the account with the Sanigane nor is it Lang likely that between 
now and better times the masters of sci moe, unless it be that of 
political economy, will have been able such vast improve- 

ment as would be necessary to help to balance the account either. 
We are handica; by three factors, and consequent! to 

jong de by ttle, not to say a word about the 

the foreigner in longer hours, smaller wages, equal pelete aa 
raw materials, and other small matters. er | he al in this 
country where Lggee ge is the rule, the et is sufficient to leave 
& tolerable margin, an and above was th accepted price of a 
tender for rails for ne 
the market quotations are still higher. Such a price is not Lay asind pe 
in England with free trade, but just this extra price obtained here 
enables the foreigner to hold out and — with us outside his 
own country, and this without loss to himself, whilst we might 
profit nothing or be losers at the rage hy Seocien: maker might 
quote. Then the Government assists the industry “ the country 
in by reducing freights and charges on 
and raw materials, which, again, our autocratic 
mem Be ol do not do, or if they condescend to listen they do 
perp until action becomes of little use; and lastly, the foreigner 
is not loaded with royalties on coal and ironstone, &c., as we are. 
If the masters, workmen, and science combined ‘can invent any- 


square 


Bye disappointments and very great difficulties, | engi 


further mention that one of these long car- | 


Miirkisch Railway y last week, whilst pte 


S1z,—In last issue, page 507, is there not an omission of 
data? I » showing how the in question may be 
any height, « and 6 being both equal to 15 deg. b 


There is not omission of data, the problem stands 


would read angles 


or down from the horizon, the 
projecting lines, 


THE COMING-DOWN OF FURNACE CROWNS, 


article which I read some 
-down of furnace tops at sea in your | Jn dicy 


ou engin: world, an arrangement w! would 
to occur to a boiler at all. 


Unfortunately for myself, t 
ment prevented me at the althoug! 
= now 


h want of employ- 
the same cause 
tion is directed towards the 


scray 
directly on the furnace in such a way as to brush off and 
prevent an ereon. Motion to be communicated 


a shaft working through a stuffing-box in the end of the boiler ox | 


ther convenient place. Of course, anybody of experience in 
such matters lem ad at, so that 
I need not here trouble you with unnecessary details. Iam certain 
such an arrangement would prevent any dirt held in ion in 
the water settling on the furnace during the time the ship would 
er | Be Tying rer in port for the purpor pe 
8 i 


STEEL RAILWAY COACHES, 
S1r,—The Great Northern of Ireland build 
pee second-class with di tween each compart- 
This must strike anyone as 
=o = of accident, and last week, in 


South Melbourne correspondent’s letter is worthy of notice, and 
perhaps, prove beneficial all round. 

SUBSCRIBER. 


HARDCASTLE’S EMBOSSED PLATES, 
Srr,—In your notice of my system of embossing plates in 
column, The thickness of plate should be ,';in. iestend of On. 


printed. In column 3 page 3, line second, the ought 
read, “Two plates }{in., not tin. as printed. Two 
are also named as requisite to emboss steel Pon ‘Im one ease 


STEAMERS’ COOKING HEARTHS. 
Sir,— in your issue of yesterday’s date the article, 
“*Flame Contact,” a new departure in water heating, and near 
the end of it Mr. Fletcher states that some applications of this 
theory have been patented. 

For your information I may state that it is no novelty to 
construct ships’ cooking hearths with dependent rods or points 
formed on the hot &e., how the object of abstracting the 


heat from the flame. of twenty years ago this — 
was applied the Mev and Andrew Brown, of Liv 
Manager’s Davin Cow. 
Carron, Sinner, N.B, Manager for Carron Company. | be 


Sir,—In my letter appearing in your issue June I 
stated that by Reech’s law, or the law, of | the late Mr. Froude, the 
resistance at co: nding as the cube of the linear 
dimension. Mr. Hurst’s interpretation of the same law is that 
the resistance of vessels increases as bulk, not, 


tages | the same speed, but oe 
square root of the increase of two readings 


recisely the same 
ding but it wan with the term “ corre- 


that if we take a 
‘our times the resist- 


Mr. ‘Herts ship, I refer “to | as of 213 knots with 
470 LHP. without : 
in his letter of your last issue to knots with 6951LH.P. My 
doubts arose partly through considering the performances of 


to the roof of the eleo 


that he has amended this | giving 


which were the 
fo 
Di LELP. 
86ft. by 1lft... .. 05 
125ft. by 13ft. ae 650 
The corrected speed and power of Mr. Hurst's type ship seriously 
in previous letters in your 


H, PaRKer. 
Dumbarton, Jun June 7th, ; 


S1z,—Will 
to your edi 
of = ) 


Seed question entirely ne 
Aware as I am of all the Waterwitch and other inventions and 
experiments here = on I should much like to know what 
* the very objections ” which you say I have “ not taken 
into consideration in any way,” as I am above all other things an 


Harvey. 
July Sth. 


THE PHYSICAL SOCIETY. 
of the vce June 26th, Prof, 


The following 
** On Certain Sources of Error in Connection wit - 
on Torsional Vibrations, by Mr. "Herbert Tomine 
long series of researches on the torsional elasticity and peree de 
friction of metals, the author has come across the following sources 
of error in connection with torsional vibrations. In some of the 


f= 


swing again, the amplitude increasing to a maximum, again 
This effect was finally traced to an approach 
the tiene of of the bar and that 
of the small cylinders about their axes of suspension, blag 
tion of energy being due to these being set in vibration. 
effect entirely disa upon clamping the cylinders rigidly to 
the bar. On another occasion, Souedes te old phenomenon re- 
appeared, and after much time 5 
to be due to a somewhat si 
between the ous vibrations. 
Wy the axis of thawiss accura’ 
of the vibrator, this would not occur; this condition it is 
ly impossible to fulfil. error lies in 
the fact that in @ wire recent], ded the torsional vibration 


This 
believes to 47 jue to the fact that the 
at a disadvantageous 
namely, when they are at the extremities of their s 
namely that the impulse should be given at the middle of the 
swing, and to effect this it is suggested that each fork should make 
and break the circuit of the magnet influencing the other one, and 
the electrical connections could be made to effect 
a sim 
“* A Further Note 9 “the Formula of the Electro-magnet and of 
the Dynamo,” by Professor S. P. Thompson. In a paper recently 
communicated by the author, it was shown that an expression 
= by Frohlich for the intensity of magnetisation in terms of 
force was nearly identical with one derivable fom 
sim le law enunciated by Lamont. In a recent paper Frohlich 


po has extended Fréhlich’s 
the various forms of 

IrrLEyY Loox.—Mr. Moor, engineer to the Thames Conservators, 
has sent to the Oxford River Committee his report on the com- 
inane gonetien merits of the schemes for facilitating the escape of flood 
waters in the neighbourhood of Iffiey. By the first or original 
scheme it is proposed to remove the lock and the weir at Iffley 
and the weir on the Weir’s Mill stream, and to dredge the bed of 
the river between Oxford and Iffiey to a depth sufficient for the pur- 

of navigation. By the second scheme itis proposed to rebuild 

2 aso Berkshire side of the river, to construct a large 

new weir in the main channel, and to remove the narrow cause —e 
between the Isis Tavern and the existing overfall. The t 
scheme proposes to leave the lock and weir at Iffley as they are; & 
new weir and overfall would be constructed on the Weir’s Mill 
stream, and the mill stream itself would be widened and deepened. 
throughout the greater part of its course. After an examination of 
the merits of and the objections to each scheme, Mr. Moor concludes 
as follows :—“‘ After careful consideration of the whole question I 
am of opinion that the second scheme is the one which best meets 
all the varied veel Oe of the case, and I have no doubt that 


au 
pulses are given to the 


if the works by it were carried out the district between 

Oxford and ag be freed from inundation by 

— and both t the level and duration of ex’ floods w 
reduced.” The estimated cost would be £8500. 


A New JouRNAL.—We have received a specimen number of a 
new Manchester journal, entitled Industries. We gather from the 
published on the inside of the wrapper that Industries 


Not is every possible p! of engineering 


military, and civil engineering will be thrown in, or, to use the 
words of the prospectus, “so far as they ide subjects having 
an industrial or generally useful ” they will ‘‘ receive their 
~ share of attention.” Allowances always have to be made for 
@ specimen number, and this before us is no exception to the 
general rule. It presents no startling novelties, and seems, indeed, 
not unlike a great many other specimen numbers which we have 
received from time to time. The prospectus contains the familiar 
statement that a ‘‘ department has been established in connection 
with for igns, marks, the 
manageinent of a pa agent of considerable standing an experi- 
ence, who will also have the advan’ of consultation with the 
technical staff of _ journal.” We » too, the usual list of 
illustrated abstracts of specifications. The engravings are not too 
numerous, but they are well printed, and have been selected with 
much judgment from weli-known collections. There is one novel 
feature, at least in a technical journal, namely, a scheme for 
rewards to banger readers in engineering, electricity, 
chemistry. The consist, as far as we can see, of free 


patents for by the successful competitors, 


£ thing to counterbalance the three dead weights I have mentioned ° 
| then I quite agree with Mr. Snelus that we should be able to hold 
Lg our own against our competitors, 
i Whilst writing the above it has occurred forcibly to me, that if 
you, Sir, could see your way to publishing regularly the prices of 
metals, fuels, &c., in Germany, accompanied with trade notes and 
; the like information, it might be useful to many of your readers, 
£ and them an and 
costs uction of competing articles. 
MILNES’ WEEKLY PROBLEMS. 
, ow me to make the following rejoinder 
; m my letter of 26th Jane in your issue 
" drawing in the specificationa of my. 
of 1884, are as I have acknow- 
given, ged in them is the case, in consequence of the limitation of size 
i hat an | by the Patent-office rules. But they are in terms of these rules, 
. and easily understood as your remarks show. (2) I do not claim 
B my No. of there is new in 
ee a Sane ving water astern of a vessel for the purpose of propulsion—or 
rather by that means of reaction in water of forcing a vessel 
j through the water—because the the screw, and the j 
” ia a ee system of H.M.S. Waterwitch and others, are all alike propu 
| 
| nec! 
high-pressure marine boilers, as reported in a recent issue of THE mal 
ee ENGINEER, recalls to mind an 
time since upon the coming 
t 
earlier experiments, a horizontal brass bar was suspended by a 
— ee BEEN | wire and oscillated, the times of oscillation being observed by the 
may interest your readers to know, that while it is perfectly lamp, mirror, and scale. The moment of inertia was 
true that all the carriages have, more or less, a “‘ sliding arrange- | #®, the furnace top comes down by getting over-heated through an | varied ry sliding two brass cylinders, suspended from the bar by 
ment” so far_as the two inner pairs of wheels are concerned, accumulation of sediment settling on the furnace inside the boiler. | gre wires, backwards and forwards along it. It was then found 
carriages supplied to the that, under certain conditions, the bar executed a few vibrations 
-from 1864 to 1872—when of rapidly decreasing amplitude, came to rest, and then commenced 
ge departments of that 
railway, L@pplied radial bar arrangement to the two extreme, p 
long vehicles were not as common as the now. It will be | Scale in & place where it is most likely to do the greatest harm. 
that wed long swing links from the springs in wrought, and 
to control the radial action in place of the 240, July @ 
rubbing surfaces in -_ 
ge or wagon stock, been suspended for some time and frequently oscillated. 
ior_to adopting the **On a Mode of Driving Electric Tuning Forks,” by Professor S. 
P. Thompson. It is invariably found that the frequency of an 
rophe near Fortadown, it was rully exemplilied, & 
description, second or third from the engine, having beq 
t up entirely, nothing remaining except the frame, ar 
nd wheels, while a composite coach, which was behind t 
escaped with much less injury. 
I mainly wish to draw attention to is the use of glass 
hpartment divisions. The use of such a material gives le 
sbouid de noted ne lower pressure 1s uired for 
Thomas and Gilchrist’s basic manufacture, “whilst the E 
for Siemens’ open-hearth steel, the latter being harder 
former, and also —s more time for the flow of met: 
30, Hyde-terrace, is, July 5th, R. A. Har 
4 
i hat of the smaller ship, and at the same speed as the smaller 
\t 
quite agree with Mr. Hurst when he . 
t four times that of another, we get sixty- 
be, and that this resistance will be at a speed double that of the 
be ship. What I wished to point out, however, was that we 
| hnot substitute horse-power for resistance. Before writing my 
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RADIAL ROLLING STOCK, METROPOLITAN RAILWAY. 
MR. ROBERT H, BURNETT, ENGINEER. 
| (For description see page 25.) 
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CENTRAL STATION ELECTRIC LIGHTING IN 
MILAN. 


One of the oldest, and perhaps the most successful installa- 
tions of distributed electric light is that of the Societa Generale 
Italiana, who own and work the Edison system in Italy. The 
station was i in December, 1882, and in September, 
1883, numbered only 700 lamps, but now furnishes a constant 
service for 8000 incandescent and 79 arc lamps, which are dis- 
tmbuted over a very area. The largest consumers are the 
three theatres—the 


Piditinnal 1000 lamps. With the exception of the public 
lighting and the theatres, where a special contract is made, the 
ice now charged to consumers is, by the ampére hour, with 


annum, and if taken by the ampére hour, 
5ic. per hour, which for a 16-candle lamp would be equal to 4c., 
or about jd. per hour, to which must be added the proporti 
part of the fixed charge. A meter is supplied at a rental of 5s. 
per annum up to 50 lamps, or 7s. 6d. for 100 lamps, and the 
lamps are replaced at the company’s expense, without it is 
clearly shown that they have been destroyed through the careless- 
ness of the consumer. Quite a little revolution has been pro- 
duced as regards the price of gas in the district ically 
lighted. The ordinary price of gas is 36c. the cubic centimetre, 
or about 7a. the 1000 cubic feet, and this is still paid by all those 
who are even a yard outside the charmed circle of electrical supply. 
The station is central only in name, and although selected as 
the most advantageous situation, is really away from the district 
where the greatest amount of light is required. The building, 
which was formerly a theatre, is well adapted for the present 
work, the dynamos and engines being fixed in the very deep 
basement, while the boilers are a few feet above the street level, 
the upper floors being used as stores and testing rooms. The 
dynamos, eight in number, are of the old Edison type, with 
horizontal magnets; and seven machines are connected to the 
feeders which supply the mains and cover the district in the 
well-known network system. The motive power is furnished 
by six Armington and Sims’ and two Porter-Allen engines, each 
connected direct to the armature of a machine by means of an 
Oldhan: coupling, which is a modified form of the old Hook 
joint. The uniform speed of each engine is 350 revolutions, 
with the exception of the spare engine and dynamo, which is 
kept slowly moving and ready to be switched in should occasion 
demand. The starting or cutting out of circuit of these large 
requires some care. In the first place, to start it is 
necessary to insert resistance into the shunt circuit, which is 
done by a plug switch; but to throw 150-horse power into the 
main circuit would be rous to the lamps, so that the cur- 
rent is first sent into a “ bank” of 1000 lamps used as a resist- 
ance, which are cut out step by step, and similar care is taken 
when a machine is stopped. To regulate the electro-motive 
force which varies greatly from time to time, hand regulation is 
employed during the day with the help of the Edison tell-tale, 
consisting of two lamps, a red and white, which light up when 
the current is either high or low, and is found to be sufficient ; 
but when the night service is on, as it may happen that 2000 
lamps are turned out at once, an attendant has to carefully 
watch the electric regulator and be ready to insert resistance 
into the field magnet circuit by moving a wheel connected by a 
shaft and bevel gear to the various commutators. The principal 
difficulty to overcome in the system of distribution employed is 
the equalising of the electro-motive force at the ends of the 
feeders, which are tubes laid down on the old Edison plan with- 
out the return galvanometer wire which was described and 


illustrated in THe Encrvegr in connection with the new three-. 


wire system. The plan devised by the company’s electrician, 
Mr. J. W. Lieb, who was formerly with Mr. Edison, is very 
ingenious, and enables the electro-motive force at the extreme 
ends of the various feeders to be kept practically the 
same, although they are of different lengths area of 
conductor. In the first place, resistance was added to each 
conductor, so as to equalise the potential approximately 
at the ends of each line; and when worki in order 
to provide for the varying amount of current drawn from 
each feeder, a peculiar form of commutator having a guillotine- 
shaped contact piece is inserted in the circuit of each conductor. 
By moving the contact piece suitable resistance is either inserted 
or cut out; all the attendant has to do is to watch the different 
ampére meters, and move the lever of the commutator to the 
number which agrees with the deflection. The instrument 
employed to measure the current is extremely simple, and con- 
sists of a horizontal needle swung between the poles of a 
permanent magnet, and fixed at a known distance above one of 
the naked conductors, the current deflecting the needle in oppo- 
sition to the polarising action of the horseshoe magnet. By 
far the largest amount of current is drawn off for the lighting 
of the Scala Theatre, the stage lighting alone taking over 1000 
lights. If these were all suddenly turned on the lights in the 
district would be dimmed. To obviate this auxiliary feeders 
have been run, which are turned on by means of a com- 
mutator and resistance during the performance. These 
feeders still form part of the network system, as they are con- 
nected at the theatre to the mains, but serve to equalise the 
pressure in a most efficient manner, and afford an illustration of 
what is perhaps not the most economical, but still the only 
practicable way of maintaining a constant potential in a district 
where the amount of light required is suddenly doubled. 

The flow and return conductors, which are both imbedded in 
the same old form of Edison tube, are laid wu 


contain a safety catch or cut-out. The feeder boxes have 
expansion joints, and are filled up with hot bitumen. The 
insulation is extremely good, mainly on account of the favour- 
able character of the ground, and no trouble has been experi- 
enced, nor has the underground service been interrupted at all. 
The cut-outs are an improvement on the old Edison form, but 
still have the disadvantage attending all lead plugs when the 
current is great, in that to guard against accidental melting due 
to the heating effect of the current, the area has to be much 
larger than is necessary. In fact these safety plugs will protect 
the cable against a bad short circuit, but nothing else. The 
original difficulty of the expansion of the lead, also of local 
heating at the contacts, has overcome by giving 
an arched form, as shown in plan and end view on the accom 
panying sketch in next column, and by uniting the metal to 
two copper strips at the two ends. 

In addition to the incandescent lamps, which are severally of 
16, 8, 10, 32, 50, and 100-candle power, 79 arc lamps are worked 
in derivation, two in series; mostof these requirean electro-motive 


force of 45 volta, to which 10 per cent. idle resistance is added, 


constituting a total loss of current which is extremely low for a 


combined arc and incandescent system of lighting. The constant 
supply of electricity from the station necessitates the Babcock 
tubular boilers to be always in steam, In order to allow for 
cleaningand repairs, they = 

are each connected to a | r. 
common steam pipe so ae 

that any one boiler can 1 | 
be stopped without in- 
terfering with the others. 

American experience 
seems to show that PLAN 
water-tube boilers are 


D 
the best for electric light i. 
stations, A similar t; 
but by a different 
is successfully employed 


at Antwerp for the Com- ab tee 
ie Generale’s electric 
fighting, and the successful report of three years’ experience at 


Milan, where the water is extremely bad, leads us to surmise 


that insular prejudice must have something to do with the | *rised 


apparent want of popularity in this country of a boiler which 
recommends itself on account of its great portability. 

Through the ted Professor G, is the 
engineering director of the company, we were enabled to ins 
the working of the connection 
lighting of the Scala during the performance of the new spec- 
tacular piece “Amor,” for’ which many special lighting effects 
have been designed. Not a single gaslight is used in this theatre 
—in fact, on the stage all the gas fittings are removed, the wing 
and border lights being replaced by 16-candle Edison lamps, the 
former have each eight lamps fixed to a vertical board, which is 
so portable that two men can suspend it to any portion of 
the scenery. Under each lamp is fixed a red or green glass, 
and so arranged that by moving a rod the globes encircle the 
lamps and produce a coloured effect. The wires are run through 
the old india-rubber gas pipes, and connected to the batten by 
a hollow conical joint, which is quickly adjusted by means of a 
brass nut. The fixing of the electric lights is entirely in the 
hands of the ordinary stage mechanics, only two of the company’s 
men being told off for the special electrical work of controlling 
the lights and adjusting the resistances. A special room has 
been fitted for this purpose some distance from the stage. The 
instructions are given by the prompter through a speaking-tube, 
and as all the commutators can be joined at will to a common 
shaft, a turn of a wheel raises or lowers any of the groups of 
lights. All the special illumination is produced by small 
arc lamps, in the place of limelight, and nineteen 1000-candle 
are lamps are also employed for scenic effect on the The 
number of incandescent lamps in the theatre is as follows:— 
In the auditorium, 1080; on the stage, 1486; or a total of 2566, 
which have now been successfully maintained for the past two 
years to the satisfaction of the municipality of the city, who 
are the proprietors of the theatre. 


CONTRAOTS OPEN. 


INDIAN STATE RAILWAYS—INDUS VALLEY RAILWAY, 
CENTRAL SPAN, SUKKUR BRIDGE. 


Tue work required under this ification comprises the supply, 
and delivery in » at one or more of the ports 
named in the tender, of the whole of the steelwork and i : 


of 200ft. between centres of bear- 
ings, including all rivets, bolts, &c., required to complete the erec- 
er with an allowance of 50 per 


cent. on the net quantity of rivets, and of 10 per cent. on the net | ,},4)) 


quantity of bolts required. With each are to be supplied :— 
ninety-five bolts for sleepers; 1263 ditto ee ing of etenee; 
fifty-three dozen §in. wood screws for sleepers; -three dozen 
din. ditto ditto; nine dozen wood screws, 2in. long for footways; 
seven dozen ditto, 2hin. long, for ditto; omy dozen coach 
screws, ldin. long, for ditto; thirty-two dozen ditto, 2in. » for 
ditto; twenty-one dozen ditto, 24in. long, for hand-rails; 945 dozen 
ditto, 2in. long, for roadway. The expansion on the 
ends of the cantilevers is to be supplied. timber work 
and permanent way are not included in the contract. The span is 
shown on three sheets of drawings, which may be seen at the office 
of the Director-General of Stores, India-office. Of apap een 
we give the general drawing on page 27, and shall give some detai 
of interest in another impression. 
The whole of the plate and angle bar work is to be of steel, with 
ption of the d plates at the ends of the span, 
which are to be of wrought iron. The whole of the rivets used 
throughout the work are to be of steel. The steel and wrought 
iron must be of such strength and quality as to be equal to the 
following tensional strains, and to indicate the following per- 
ee Saas contraction of the tested area at the 


point of 


Tensional Percentage Percentage 
strains of | of clonga- 
per sq in. contraction. tion in sin, 


sui 


i 


deg | 


it 


i? 


Hi 


It is to be expressly understood that the test 
be observed in every part of the work, a mafn object of the oe 


India by perfection of workmanship in this country. 
of the span must be made exactly si and inter. 
tes, flat bars, and angle bars, and 


punched hole intended to be 
the largest end, fin. in diameter. The holes are to be slight] 
on the side next the rivet head. All steel or ironwor 


rivet under the head be more than yyin. less than the diameter of 
the hole it is intended to fill, All loose rivets and rivets with 
cracked, badly formed, or deficient heads, must be cut out and 
replaced by others. Rivets must also be cut out when required 
for the examination of the work. All rivets are to be cup- 
at each end, and the heads are to contain not less than 1} eters 
of the rivet. The gussets and cover plates must be shaped to the 
full sizes shown on the drawings, and any plate or bar in which the 
rivet holes have been made nearer to the edge than shown 
drawings will be rejected. Wherever necessary for the divi 
the work for transport the rivets are to be left out, but the 
except those hereinafter mentioned, must in all cases be 
ready for rivetting, and all the requisite rivets, including 
cent, extra, must be sent with the work. All rivet holes 
intersections of the diagonals with each other are to be drilled 
India after the girders are erected. In all cover ae 

of the material must run in the direction of the lengt 


i 

Ht 

4. 


flat, and the rivets countersunk, 
The bed-plates rollers are to be of Bessemer steel. The saddles 
and knuckle bearers are to be of steel, and the truck frames of 
fi wrought iron. The bed-plates and knuckles are to be planed 
on topand bottom. The rollers are all to be turned accura’ 
to the same diameter. The knuckles are to be planed and 
and, if the think necessary, ground toa true 
The saddles are to be take the bearing 
| including the aides of 
ro) gear, aces, i i 
the roller frames, are to be , all bolt holes are to be 


T addressed to the of State for India in Council, 
endorsed, ‘* Tender for Steelwork Tronwork for Bridges,” must 
be delivered at the India Office, Whitehall, London, 8,W., before 
two p.m. on Tuesday, the 20th inst, 


BATTERSEA BRIDGE, 

THE new bridge about to be constructed from the of Sir 
Joseph Bazalgette over the Thames at Battersea, forms the subject 
of a two-page ving which we publish this week. Further 
engravings and a description of the whole will appear in future 
impressions. 


WARPING THE MEANING OF Patent 
has been called in the columns of a contemporary by Professor 
Sylvanus Thompson to the warping in the Chancery Courts of the 
language and the straining of the meaning of words in patent 
specifications, so as to make it read in some forced sense in favour 
of a patentee who is backed up by wealthy supporters. He says: 
‘This evil tendency, fostered by eminent leading counsel and by a 
few professional experts, who lend themselves to this mode of 
securing & poly for the patentee, is rapidly bringing into dis- 
credit the administration of the patent laws. e writer instances 
the case in the Appeal Court of the ‘ United Telephone Company 
v. Bassano.’ The defendants had constructed a hone trans- 
mitter ina manner w they honestly believed to be different, 
not only in design, principle, and mode of action, but even in the 
materials employed, from the transmitter invented by Edi the 
American, w patent is held by the plaintiff company. 
had been some question whether the ‘tension- tor’ or 
mechanism of the defendants’ instruments was or was not substan- 


ing statement :—‘ in mentioned several sorts of tension- 
but in that which had been ultimately preferred 

were fixed sus: S of carbon which acted by 

varying the tension ing to the distance between the carbon 


points. That is a very statement of what the learned 
judge considered the a to have i But now 


to support it, ‘ Fix 
pencils of carbon,’ ‘ distance between the 


is never once b; approach to all this 
in the Edison document is tufts of silk fibre covered with plumbago, 
or with volatilised me p-b contained within a case. 


ised silk 
into ‘fixed blocks and suspended 
and then to add that ‘it was not the duty of 


game process of judicial tents gone on?” Mr, 


telephones, but in suits about fg and electric lights, the 
Imray has taken up the cudgels e 


| = 
i ingots of Bessemer steel cast from pigs of the beat description for 
} the pui by manufacturers approved of by the Inspector-General, 
iron, must be carefully levelled and sti 
by pressure and not by hammering —before and after they are 
of hind, mast dead Gres to the | 
- - ; of ev mus' i 
$71; the Filo-drammatico, 263 ; and the Hotel Continental has or where is they must with 
473 ; beside’ these, some 140 shops, cafés, and clubs are also hammer, chisel, end file. Every sheared edge, whether of a plate 
: ighted, and the electric mains are laid down in the or bar, must have at least jin. taken off it bymachine or by theekincl 
and any plate or bar too emall to leave jin. for planing or —— | 
on every sheared edge will be rejected. Throughout the work al 
i holesare to be drilled, but the contractor may, if he think proper, first if 
punch a small hole of such diameter in each case as to leave at least a 
an additional fixed charge—tor instance, a 16-candle sin. of material all round to be subsejuently drilled out; thu 
: ftenued to be rivetted or bolted together must be absolutely in 
contact over the whole surface. Although the word rivets may be 
used on the drawings, the rivet holes are to be made to the sizes 
aa. All rivetting is to be done by hydraulic or steam machines 
o! ; and in no case must the diameter of | 
up in a style of first-class machine work. The rollers are to be 
—_—_—_—_—_—————_— turned all over and brought to a smooth surface, and accurately to | 
i the same diameter; and the roller trucks, when complete, must ran 
straight and easily on a planed surface of sufficient length to test : 
| 
he span is to be temporarily erected complete in every respect, 
so that accuracy of fit and perfection of nate tors may be 
assured. When erected in the contractor’s yard all the holes which 
are left to be rivetted in India must be filled at one and the same 
time by ey bolts ;yin. less in diameter than the holes 
which they fill, aly ssa or keyed up. It will not be suffi- 
cient that bolts shall be placed in a certain number of holes only at 
ime, nor will it be sufficient that only such a number of bolts 
be inserted as may ys peed hold the work together. 
The — gives full particulars as to painting, marking, 
i 
; tons. 
; Steel plates, either with or across | 
the grain, angle, or flat bars, not ot 
| 
| 24 20 | - 
| tially the same as that described in the Edison specification. Lord 
Ww 21 10 
Ww 18 5 _ 
FE throughout the system, both for the mains and feeders. The 
: supply is drawn from the mains, and these are connected to the quoted from the Edison specification, but there is absolutel, / 
feeders by means of the ordinary junction boxes, which each nothing in the Edison : 
blécks and suspended i 
carbon points,’ are not sue and never were suggested by | 
i Edison, The words ‘ fixed blocks’ and ‘ suspended pencils’ are : 
never mentioned by Edison. Nay, even the substance ‘ carbon’ j 
be tested by es cold in the presence of the Inspector-General 
or his deputy. Each such shearing is to bear a stamped number | ‘Tm fign Uourt of Justice call De so infiuenced by eminen 
; corresponding to the plate or bar from which it was taken. | advocates as to be | 
The test pieces are to be cut from pe ay ep an condi- | and cases full of | 
; tion in which they leave the rolls, without an: uent anneal- | pencils of carbon,’ 
the Court to point out the exact p r Of the construction t ‘ 
which the ree gy was due,’ is one of those —— which 
would be incredible if it had not actually occurred yesterday. But 
: can anyone explain how or why it is that not only in suits about 
as not write as he has written 
been on the winning instead of the losing side. This is really a 
very pretty quarrel as it stands, and it is quite unnecessary for us 
to express any opinion on its merits, : 
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RAILWAY MATTERS. 


A DAILY paper of the 5th inst. announced that on the Richmond 
Railway on the 4th inst. ‘the excessive heat caused the railway 
an extent that they had to be dissected 
he trains could run into the station.” 


THE ane for 1885 state that the number of cases in 


A ee foot for the erection of a great central railway 
station for Leeds, to be used by all the railway com 
into Leeds, The is to pull down the Wellington 
between the eons Ho and the Great » and on 


» United States, 
tley and ht, an electric 
locomotive, weighing 21°4 tons, and running on six 68in. drivers, 


drivers, and communicating motion to all by friction The 
electric locomotive is supposed to be 670-horse power at full speed, 
the motors having an electric capacity of 500,000 wa' 


AN official on the Local Chamber of Commerce at 
Frankfiirt-on- indicates the heavy expenditure which that city 
station is — t at an expense of £1,500,000, while the 
improvement the navigation of the river Main will allow 
of 1000 tons burden to ascend as far as Frankfiirt itself. Thus the 

city will have vastly increased facilites for both land and water 

which cannot fail to exercise considerable influence upon the 
extension of its commerce. 

THE Railroad Gazette says :—Few even yet realise 

which our own Pacific coast hp ae 
United 


the extent to 
the rival of the rest of the 
urope with wheat. In the five 
y 7h the On exports from San Francisco and 
Ore., as follows = from all Atlantic 
18,291, 13,916,770 ; 

"27,208,457 pes per cent. from 48 pacific coast, 
exports but little flour, the Atlantic 
ports exported the equivalent of 12,214,426 in flour this 
and 18,627,970 last year. 


THE first of the daily i 
Bees, Coa arrival at its destination has already been reported 


order miles—is expected to be done 
easily in 120 hours. 

M. ARMENGAUD has ,» in & communica to the 

French Associ of Civil system of communication 


t 

os doubt w ati in 

of any cries. The Bullet q nates that this com. 


Berthor, the Société Gé des 
ar, howe er, expremel to the pecicablity of scheme in its 


ployed on the German railways— | > 
business ita 1884-85 was 278,583, 


in 1880-3 an in sarvants to 
fore. és 


ways em 
in 1883-84, 169,181 ; 
and in the workshops, 1885, 35,508 ; in 1883-84, 31,910. 

THE works for the widening of the South-Eastern Railway Com- 
pany’s bridge across the Thames at Cross are so far 


the works having been commenced on the Surrey 
completed the bridge bridge will be widened to the extent of 48f, 
Meears, Coch of down of four additional lines of rails, 
ridge necessitated the removal of the 
e e ent 
of Cross station by widening it toa considerable extent 
on west side. This, it te said, involves the removal of the 
recently erected Avenue tre, with the demolition of a 
large number of houses on the east side of Craven-street. 
A VIENNA correspondent writes that on the 1st inst. the Berlin 


and Stu came into collision with the Bamberg mail 
train the line from Wuerzburg to Kissingen. 


Seventeen passengers were killed, 
of passengers were injured, some The collision 
occurred on steep incline. Neither bad ong 
of the tagetaching casualty, for at the where their trains met 


a collision was imminent, there was no longer time to 
of the slackening speed, and the 
were forced one wu 


ion of which 
‘own Council on 


the North vid Aberdeen has been accelerated four hours, and the 
papers will now be delivered in Keith, a 


ly earlier hour, Banft at and letters will 
at 6.25 a.m., Ponstead of 10.20 as 


correspondingly 
reach the ooly town of Banff 
formerly. In connection with the opening ‘of the new railway 
along Banff and Morayshire coasts simultaneously with the 

w mail service, an arrangement has been arrived at Seinen the 
Highland and Great Northern Railways which will enable pas- 
sengers from London and other places to travel with the option of 
por ne berdeen to Inverness and the north, returning 
vid Dunkeld on line at the same price as was formerly 
= fora ticket ithout the privilege of changing the return 


NOTES AND MEMORANDA. 


In London 2617 births, and 1222 
ad 8rd. The annual death rate per 1000 from 
all been 161 and 14°9 in the two two previous weeks, 


rose to 15°4, 
Last week 2437 births and 1258 deaths were registered in London. 
dain ai rage the — were 244 and the 


a recent meeting of the Stockholm Academy Sciences a 
paper was read on the new and some 
of its combinations, by Professor L. Fr, Ni The researches 
of Professors Nilsson and Petterson, made r the request of 
Professor Winkler, the discoverer of germanium, show that his 


suggestion that germanium might possibly be identical with 
ae ekasilicium is quite correct, pa in accordance with 
For the of illustrating a 


per read at the al 
Institution, William Anderson, M. Inst, E., showed two 


——— of wrought bar iron suspended in ‘water 
removed one and in its 
same bar as its fellow cylinder, bu 


pressure; wo 
specific gravity to be the same. in 
Ata recent meeting of the Paria anny 
ublished 


Delambre 
from Geduunetes on the'Sed Nivoos. of the second year of the 
Republic—December 26th, 1793. 

at 


each other, 


the heavier. 


pos his recent lecture on ‘‘Cork,” Mr. W. Anderson said : **In this 
strong upright tube I have, ' at the top, a of india-rubber, 
immediately w it a piece of wood, and w that a cork; the 


buoyancy, The tube is full of water and is connected to a force- 
The of ressure of over 1000 lb. 
is now thrown on the 


reduced that ati i inapeble of i 
bottom of the tube. india-rubber is absolutely unaffected, the 
wood does contract a little, but not sufficiently to be 
or to cause it to sink. I open a stop-cock 
you see that the cork instantly expands, i 
and it ye a By alternately applying and taking off the 
pressure I juce ‘amiliar effect 
Falled bottle imp.’ It is this singular pro} 
to cork its value as a means of wep aye 
elasticity has not only a very range, but it is very 
persistent. Thus in the better Lind of corks used in bottling 
champagne and other effervescing wines you are all familiar with 
the bottles. I have measured this expansion, and it toamount 
to an increase of volume of 75 per cent., even after the corks have 

k be steeped in hot water, the volume continues to increase 
ataie thee that which in the neck | 


Gs meeting of the American of Mechanical 


el; E: its on the Transmission of Power 


Among the 
That the the co-efficient of friction ma 
working conditi 


greater and grea 
until the belt finally leaves the pulley ; that a belt will oo 
remain upon a ie when the slip exceeds 20 per cent.; that 
dulce cab the leather and leads toward the condi- 
tion of minimum adhesion ; that raw hide hasa greater adhesion 
than tanned leather, giving @ co-efficient of 100 erent at the 
moderate slip of 5ft. minute ; that a velocity of sliding equal 
to of the belt is not excessive ; that the 
general use are rather below the average results obtained ; that 
the sum of the tensions is not constant but increases with the load 
to the maximum extent of about 33 per cent. with vertical belts 
and indefinitely with as the economy of 
ip, it is to e the t as high as possi 
within the limits of 5000ft. or 6000ft. per minute; that 2 pom 
twist belts should be avoided ; that it bs yachts in 
ulley faced thet "th bel: 
» 80 p t the ma, 
the i uction of ma 


to the propor- 
Mona tion of their journals, 

ag ag by Lord Rayleigh and others that the 
velocity (U) with which @ group of waves is propagated in any 


medium may be calculated by the formula U = V(1 - 

and A the wave length. It has also 
been observed Rayleigh that the fronts of the waves 
reflected by the 1k, mirror in Foucault’s experiment are 
inclined one to another, and in consequence must rotate with an 


— velocity aV,,. where a is the angle between two successive 


wave planes of Soier phase. When dV/dA is positive—the 
usual case—the direction of rotation is such that the following 
wave plane rotates towards the position of the ote Writing 
toa contemporary on this subject, Mr. J illard Gibbs calls 
attention to the fact that, while the individual wave rotates, the 
wave normal of the group remains unchanged, or in other words, 
that if we fix our attention on a point moving with the group, 
therefore with the velocity U, the successive wave planes, as they 
a through that point, have all the same orientation. This 
ollows immediately from the two formule quoted above. For the 
interval of time between the arrival of two successive wave planes 
of similar phase at the moving is a/(V-U), 
which reduces by the first fo V. In this time the 
second of the wave 

will rotate through an ang 
wave plane. lanes. The second 


plane therefore in moving t have exactly the 
same orientation w first had. is consideration greatly 


sim Anema of Foucault’s experiment, and makes it 
ent, he thinks, that the results of all ach experiment ts depend 


upon the value of U, and not upon that of 


MISCELLANEA, 

Ir is reported that Messrs. Caird and Co., of Greenock, expect to 
receive an order from the Peninsular and Oriental Company for 
15,000 tons of new shipping. 

THE Atlantic Giant Powder Works, near 
Jersey, exploded a few days ago, 
buildings and producing concussion whi 


Brakesville, New 
ing the whole of the 
— felt twenty miles 


weeks | away. Ten persons were killed and twelve others were injured. 


Tre Paris Municipality have resolved, by 54 votes to 3, that 
the foreigners engaged in constructing the etropolitan Railway 
should be limited to 10 per cent. of the number employed; and, by 
$4 votes to 10, that the machinery should be exclusively French. 

THE progress report for 1885 of the Railways of New South 
Wales shows a in the — on the 
capital expended. The decrease, as is 83 _ 
The total mileage opened for traf the lose of 1885 

miles, 


by the building of two armoured ships, of 6000 tons each, three 
* | cruisers of from 3500 to tons each, four boats, and 


industriee but is is supposed that will now, in al 
» receive a decided impetus. 


A MEETING of the South Staffordshire Mines Drainage Commis- 
res passed caling upon al = when reso- 
ution was  mineowners a 
of the minerals raised Zaina 
Purposes of levying a rurtace drainage rate 


suburban 
of the Pennsylvania Railroad. is reported, 
be lighted with electric lamps. An electric light 
constructed at a cost of £5000, which will supply 
— lamps and ” furnish the 
It appears from a notification in the official Pekin 


plant 
Tall the houms 
as 


and *—was mistake, the subse- 
+ inefficiency of the working having caused a loss greater than 
| amount saved by wil foreign assistance, 


the first ¢ contains iron and is very fables but 


railways. 


Errorts are to be made to deepen the ome | Hook entrance to 
New York harbour, so as to afford a channel 30ft. deep at low 


water, the largest steamers to cross the bar at all states 
of the tide. @ Senate has voted 1,000,000 dols. towards the 
expense of the work, which it is expected will take three 


ears to com! series of permanent improvements is contem- 
A of been in charge of the 
improvements i in the Hell Gate entrance. 
ENGINEERS pronounce the project of tapping the Niagara river 
means of a and bunging th the water to Lockport to be 
practicable, Be) have declared that not elsewhere within the known 
world are there such natural advantages for the creation of a 


gigantic water power, and that it can be delivered at Lockport to 
the extent of <a wer, if so much shall be wanted, at 
we millpond for pow ce—Nisgara river race, 
and Lake Ontario its tail race. 

At the monthly Board meeting of the di of the Suez 


ye member of the Union League and 
the St. — and He 
was twice married, but leaves His second wife sur- 
vives him, 


A TRIAL recently took place of the fixed steam fire engine 
structed by Messrs. Merryweather and Sons for the Oslenial po 
India Exhibition. The buildings are protected by upwards of 
seventy hydrants on the water company’s main, the pressure in 
which, however, is insufficient for fire purposes, sometimes falling 
to 10 ib. square inch. The engine pumps directly into the 
main, producing a pressure of 100 Ib, per square inch. The Inven- 
tions ition was protected portable fire engines, but this 
year General Festing preferred to have the ip connected to 
~ — though, in case of a burst in the pipe, — outlets 

vided on the pump for the attachment of a hose. The 
caging in of the Greenwich type, and capable of delivering 700 to 
gallons per minute. 

whose are with hy 

iad that glow-lamps in which the inner 

been rendered brown could be cleaned by filling 
= with bp and then exposing both the carbon ent 
These lamps are said never to 
become brown at all, and to last longer. They can be used with 
higher electro-motive forces, and consequently under conditions 
considerably more favourable to economy, without diminishing their 
wear. It is thought that many evils that are found in the vacuous 
glow-lamps now in use will disappear when the carbon filament is 
in an atmosphere of a gas exerting considerable pressure, but not 
acting chemically upon it. 

CapTalIn W. J. L. WHARTON, to the Admiralty, 
has —— his report for 1: It gives a detailed account 
of the work performed. Nine vessels were engaged abroad. 
these ships seventy-one officers and 598 men were occupied in the 
work, The paper states in detail the operations performed on the 
coasts of the United Kingdom, at Newfoundland, and the Gulf 
and River of St, Sig tome by the steamer Gulnare ; in the West 
Indies, by H.M.S. Sparrowhawk ; at Gibraltar and i in the channels 
Bee, and Malta, by H. Sylvia ; in the 

etta and Port Darwin, iy 
at Malta, inthe Red Sea ego Gatela, and on. the coast of 
China, by Rambler; im in “the Eastern Archi 
Fish ; at Gutnend, by the Coloni 


hoe 
off New Guinea, by H.M.S, Lark, _ 


= 
d , 
| | 
wo e motors ween the an e cen ce made of th suamyistagosressoe up 
Pinch yas pry A GERMAN zinc combination has been formed, and will endeavour 
need showing the to enforce reduction in the production of zinc. The zinc industry 
has for a Iq 
y of Sciences a aan 
i Measures,” by 
printed, showiy 
action taken by the Commission on behalf of Lavoisier, at tha: 
next week, 
nd the lighter gas passes through 4 2 
He showed a glass tube, the upper —_ pl 
closed by a thin slice of cork, the lower end d | Ol tie step was taken 
. e8 n air; co uently it left the tube t 
THE fatal railway accident last week near Portadown seems to | cork more quickly than the aia could enter in by the rani. . 
have given rise to some curious suggestions as to the cause, but | and the result was a partial vacuum in the tube, and a colum 
from the evidence given at the coroner’s inquest it would Lad water drawn up, proving that the cells of cork are emine 
that the line was in the hands of the packers, was not finished, and | pervious to gases. The pores in the cell walls appear, however, to HE Pioneer saves wae te Explorauions 10r Coal cUnUuCted UY 
that the sleepers were barely supported | ballast, and were not Dr. Warth in the salt range in the Punjaub have proved so satis- 
e bit of line near the p! o! ilment—a curve— mov working of the seams. Dr. Warth estimates that over one million 
or been moved inwards, which would not be the result either of 
the pushing of the engine or of the elongation by heat of the rails 
too tightly laid end to end. The coroner's jury gave an open 
verdict, 
— 
without the slightest mishap. It left the St. Lawrence seaport on 
Monday, June 28th, about 8p.m., and reached the Pacific ter- 
| minus early on Sunday last—quicker by some twenty hours than 
the usual railway journey between New York and San Francisco. 
Under present circumstances, 136 hours are considered necessary 
or the journey; but when the Canadian Pacific is in_ proper ; 
which consists in placing & telephone in each compartinent in such 
bination 18 abou o be tried upon the min de fer du Nord with 4 
through the Suez Canal by night has been pi oi very good 
results, as the traffic has thus been sensibly relieved. The postal 
THE number of pe nilad steamers of the Peninsular and Oriental Company, which have 
normal gauge—in the ~—— adopted the system of electric lighting, now pass through the canal 
bre in the precedin ‘ander | 12 twenty hours, whereas the average time spent by these vessels 
cent, : | 2 getting through the canal before night navigation was permitted 
officials and that its value depends upon the nature and condition of the leather, | thirty hours. 
ceived M. 302,639,0 the velocity of sliding, temperature and pressure; that anexcessive| Mr. DAVID VAN NOSTRAND, the well-known scientific and mili- 
M. 1086 per man, agai tary publisher of Murray and Warren Streets, New York, died on 
~ June 14th, at his residence, 23, West Twentieth-street. He came 
of an old New York family, and was born in 1811. He was con- 
nected nearly all his life with the book trade, and ——— the 
uaintance and friendship of a t many leading scholars and 
another far abo telegraph wires, and the linl 
: for a a terrible spectacle of ruin. 
j The German rail as a rule, remarkably exempt 
i | from accidents, but slow s seem to be no preventive. 
UNDER a new mail acceleration scheme, the com 
was announced at a meeting of the Aberdeen 
Monday, great advantages will accrue to 
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HIGII-SPEED MARINE ENGINES. 


A very excellent paper on hi po oe steam engines 
was read by Messrs. Marshall oe eighton, on the 21st 
of April, before the North-East Coast Institution of 
Engineers and Shipbuilders. All the papers read before 
this Society hitherto, with perhaps a partial exception 
here and there, have been extremely practical and full of 
valuable information, and the paper in question is no 
exception to the general rule. Its authors have written 
as practical men for practical men, and the result has been 
— successful. The paper does not profess to deal with 
that familiar class of little engines which run at a 
tremendous number of revolutions, but with marine 
engines of very considerable dimensions, in which a speed 
of 130 revolutions per minute is regarded as abnormally 
high. Its authors advocate the extension to the mercantile 
marine of methods of design and construction which have 
greatly reduced weight in the Navy. But they do not 
propose to push matters as far in this respect in merchant 
as in war vessels. Messrs. Marshall and Weighton take 
the weight of propelling machinery, including boilers, 
water, and all fittings, at per indicated horse-power; in 
the mercantile marine, 4801b.; in the Royal Navy, 360 lb.; 
in special engines for light draught war vessels, 280 Ib.; in 
the Polyphemus, 2051b.; locomotives, 1401b.; torpedo 
boats, 601lb.; ordinary marine boilers, including water, 
1961b.; locomotive boilers, with water, 601b.; and they 
then proceed to consider the conditions, which are very 

complex, which determine the ratio of weight’ or and 
a table is given showing how the weight of machinery is 
affected by the number of times the steam is expanded. 
Thus, for example, let the number of expansions be 0, the 
piston area 1, the steam used 1, and the total weight 
equal 100, then, with a sevenfold expansion, the piston 
area will be 2°47, the weight of steam used wi 
be °3528, and the total weight, including water in the 
boilers, will be 48°17. If we augment the expansion 
to 12, then the consumption of steam will be ‘3091; 
the piston area, 3°710 ; and the whole weight, 51°6. From 
this it will be seen that as we augment initial pressures 
and ratios of expansion the whole weight of the propelling 
machinery must increase. Furthermore, we may point 
out that the consumption of steam stated here is deduced 
from calculation, and there is no doubt but that in practice 
it will be higher than the figures given for the larger 
measures of expansion, because the cooling area of metal 
in the engine is augmented, and so are the differences in 
the maximum and minimum ranges of temperature. But 
more steam would mean a larger boiler, and the weight 
would augment with the rise in the pressure and number 
of expansions more rapidly than Mr. Marshall has assumed. 

One peculiarity of the use of very high pressures is that 
slide valves cannot be used. The power required to work 
them is enormous, and the surfaces rapidly wear out and 
become leaky. Consequently piston valves are employed 
of necessity, and these are of very large dimensions and 
great weight. If the number of revolutions were small, 
this would not matter much; but at high speeds just the 
same difficulties are encountered in dealing with these piston 
valves as those which crop up with the pistons and other 
reciprocating parts. Momentum and inertia come into 
play. In the case of the main pistons, these can be com- 
batted by compression and lead, as ably set forth by Mr. 
Arthur Rigg in a recent impression of this journal. 
Messrs. Marshall and Weighton are the first to deal with 
the problems presented by the inertia and momentum of 
piston valves, and point out very properly that these do 
not admit of being fought by compression, for sufficiently 
obvious reasons; and they give di of crank-shaft 
strains and moments, obtained by experiment and calcula- 
tion with piston valves weighing respectively 500 Ib. and 
1500 lb., and they deduce the following formule— 


g = Bt was, = 


where S = maximum resistance of one valve in pounds at 
beginning of stroke, S, = mean resistance of valve in 
pounds during the whole stroke, R = revolutions per 
minute, and W = weight of valve and rod in pounds. 
Thus it will be seen that the stresses augment as the 
square of the number of revolutions, and as the square 
roots of the weights. Consequently, at comparatively 
moderate speeds, it would be almost impossible to make 
valve gear which would stand the strains to which it would 
be submitted. 

Reductions in the weight of machinery which will exert 
a given pressure, including in the word “ machinery” the 
boiler, must depend on the efficiency of the latter. “It 
goes saying,’ writes Marshall, “ forced 

raught is capable of very largely augmenting the power 
without adding very much to the weight. ye the 
enormous increase of the ratio oe which has taken place of 


late years has been due almost entirely to the application 
of this principle.” And he on to show how, by the 
aid of a plenum of Qin. to 2}in. in a stokehole, the weight 
of machinery may be reduced 26 per cent. It is a note- 
worthy fact, that neither in this paper itself nor in the 
discussion which followed it, was much consideration 
given to very important points as far as the mercantile 
marine is concerned. In 1881 Mr. Marshall virtually 
claimed that each ton of dead weight saved in a steamer 
represented a profit of £10 per annum for the steamer ; 


and of course, if it could be shown that this was 
really the case, and that there were no induced dis- 
advantages, the use of light engines and boilers and forced 
draught would be practically forced on the steamship 
owner. But however true it might be that £10 per ton 
per annum could be saved by reducing weight in 1881, 
when freights were high, it does not follow that £10 could 
be saved now, or anything like £10. But beyond this, it 
has to be borne in mind that light engines cost a great 
deal more than heavy engines for the same power. Thus, 
instead of the cast iron condensers used in the mercantile 
marine now, condensers of rolled sheet brass or gun-metal 
would have to be employed. Again, the use of forced 
combustion in boilers entails very serious difficulties. 
Experience has demonstrated that there’ is not now, 
even in her Majesty's Navy, a single ship which 
can be run at full speed with forced draught and 
closed stokeholes for more than about four hours; 


and that it could be used continuously for a voyage, — 


say, across the Atlantic, much less during a voyage to 
India or Australia, is simply preposterous. We do not, be 
it understood, refer here to the employment of what we 
may term moderate forced draugh -say, something 
equivalent to half an inch of water; but this is 
really little more than could be had by adding to the 
height of a chimney and making better use of windsails. 
Besides, forced draught, properly so called, always means 
waste of fuel. Messrs. Marshall and Weighton combat this 
view, and give the following figures, taken from a paper by 
Mr. Sennett, for vessels in the Navy:—The Mersey burns 
2°48 the Scout 2°6 lb., the Rodney 2°21b., the Howe, 
2°16 Ib., and the Caroline 2°54 Ib. per indicated horse-power; 
but Mr. Marshall has not given the consumption when 
working without forced draught, which is considerably 
less, and he does give a table which shows that the evapo- 
ration with a locomotive type of boiler was extremely 
small, Thus with an air pressure of 3:54in., the total water 
evaporated was only 6°96 lb. per pound of coal from and at 
212deg. The best Nixon’s — ion, with 2in. of water 
anger only evaporated 8°56 Ib., and it could not well 

otherwise, seeing that the products of combustion 
escaped at as much as 1200 deg. It may be said that if 
the boiler was larger then the economy of fuel would be 
greater. No doubt it would, but the weight of the boiler 
would be augmented, and the very advan’ which 
forced draught is intended to confer would be lost. The 
whole weight to be carried includes engine, water, and 
coal, and if we reduce the boiler we augment the coal, and 


will | Obviously this is false economy in the highest degree. 


The entire question of light machinery in the mercantile 
marine is very complicated. The present cost of such 
machinery must be very high, and the result arrived at 
may be got better in another way. Thus, Mr. Adamson, 
in the course of the second day’s discussion, said, 
“The question was, could high-speed engines be made 
at the same cost as the ordinary compound engine 
with boilers, say, 300tons? If they altered that 
into a high engine, they would perhaps save 
100 tons. Was it worth while, for the sake of saving that 
amount of weight, to put the high- engines into a 
vessel instead of the other? He could alter the design of 
an ordinary vessel carrying, say, 4000 tons, to enable her 
to take an additional 100 tons, for about £300, by slightly 
increasing the dimensions, while he should fancy that the 
high-speed engines would cost ten times that amount in 
excess of ordinary engines.” This is excellent common 
sense. In speaking or writing about marine en- 
gines, men continually forget, not only that the whole 
question is one of money, but that the money can 
be spent in various ways to secure a given object. 
The high-speed engine is a much more complex 
and many-jointed machine than the ordinary compound 
engine. it is to be properly looked after and kept in 
order, more engineers must be carried than are carried 
now. The av engine-room staff of a cargo boat are 
chief, second, and third engineers, and the donkey man, 
who takes the chief's watch. The ship makes a run of, 
say, eighteen days across the Atlantic. The boilers have 
to be opened up and cleaned; all the glands have to be 
packed; the connecting rods taken down, and both big 
and little ends let together; stern tube seen to; valves 
examined, and a dozen other things to be done; and 
the engineer is happy if he is allowed three days to 
do all = im, on that a shore 
gang. . Marshall gives diagrams of high-s) engines 
at the end of his ort. 4 One glance at them is enough to 
show that no engines of the class could be properly looked 
after by a staff of three engineers. The extra cost of 

ing and lubrication alone would be a serious item 
in these hard times, and if we add the additional cost of 
fuel, and the rapid wear and tear of tubes and uptakes to 
the other expenses, it will be seen that the advantages 
derived from a saving of weight are illusory. No true 
analogy really exists between the engines used in the Navy 
and those in the mercantile marine. It is just as logical 
to say that what is good in the one service must also be 
good in the other, as it is to assert that because a locomo- 
tive does its work admirably on a rai , an engine 
modelled on similar lines must be just the thing for marine 


Rivonton that in all these discussions so little is said 
about the power and coal wasted by friction and badly- 
made propellers. It has long been known that of every 
1000 indicated horse-power developed in a steamer not 
more than 450 to 500 are utilised in driving her. Here is 
an enormous in which no one attacks, and yet events 
occur almost daily which show that something, much or 
little, might be done. Thus, for example, Mr. Nichol, 
one of the speakers, in the discussion related an experience 
which he had had. A ship was built on the Tyne to go 
at 14 knots, with fifty-five revolutions per minute. 
The propeller was designed, and rejected as being too 
small by the superintendent engineer to the cm- 
pany for which the ship was built. On the trial 
trip the ship would revo- 


lutions per minute, when the bearings heated, and a very 
cuiaindestenp voyage as to speed was made. The caue 
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in diameter. This velocity is, however, often exceeded, but jfly-wheels burst 
now and then because it is exceeded, 
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was sought for and found in the undue proportions of the 
lier. 10in. were cut off the top of each blade, and 

the engines then made fifty-five revolutions without heat- 
ing, and with the most satisfactory results. In the case, 
again, of the ss. John O. Scott, the propeller was very 
heavy and the consumption 15 tonsaday. The propeller 
was reduced in diameter and area, and the ship then went 
at the same speed, making ten revolutions more per 
minute, and the consumption fell to 13 tonsa day. There 
is, our readers may rest assured, no special isolated virtue 
resident in expansion, or high speed, or lightness, or forced 
draught. ese things has its advantages and 
disadvantages, and the skill of the engineer is shown not 
by advocating any one of these as a panacea for all the ills 
shipowners aré heirs to, but by so combining the best 
features of all that a sati result may be reached ; 
and the engineer t to know that the value of the 
_ result will always be estimated by the shipowners in 
terms of pounds, shillings, and pence, and on no other 


ENGINEERING ACCIDENTS. 

Eneixgers have very largely contributed to the happi- 
ness of mankind, admitted that they 
also introduced elements and agencies which have caused 
much misery and suffering, both of mind and body. In 
the seventeenth century no one was killed by boiler explo- 
sions, and Mr. Huskisson was the first man slain by a 
railway accident properly so called. Some thousands of 
individuals have nm killed, mangled, or maimed by 
machinery which would have had no existence but for the 
engineer; and it might be argued with some show of 
reason that the members of our profession have not been 
as careful to obviate disasters as they have been to attain 
the objects they have had in view. The answer to such a 
line of attack is, of course, that when mischief is done, it 
is the result of accident; but it is worth while to consider 
whether this is true or not—whether disasters followi 
on the labours of the engineer are or not unavoidable, 
whether there really is such a thing as an ineerin 
accident. First, let us clearly define what the wo 
“accident” means. If we turn to the dictionary, we find 
“ Accident, an unexpected event, chance.” In other 
words, it means the occurrence of something unfore- 


seen—something that is not and cannot be anticipated ; | If 


something which, although it may be brought about by 
man’s agency, has not m purposely brought about. 
There are, however, two sides to this question. Many 
so-called accidents are events which might have been 
anticipated and avoided, while others could not possibly 
have been anticipated. The latter are, however, compara- 
tively small in number; and a very considerable proportion 
of the events called “accidents” are not in any proper 
sense of the word accidents at all. Take for example the 
Stepney boiler explosion, and the catastrophe which 
happened last week near Portadown, in Ireland. In the 
first case the boiler would not have exploded if the owner 
had ascertained by proper examination that the shell was 
extensively corroded. In the latter, so far as can 
gathered from the evidence at nt available, the train 
ran off the rails because the sleepers lay loose on a thin 
bed of ballast, and were not packed or secured in any 
way. These catastrophes obviously resulted because the 
ee conditions of safety were not nt. It 
~ said that ignorance lay at the root of the matter 
in both cases. Neither the owner of the boiler nor the 
gangers who repaired the road, were aware of the con- 
sequences which must ensue on the line of action which 
they adopted. This may be quite true. Indeed, we will 
go further and admit that nearly all the so-called accidents 
result from ignorance; out this will not help us much to 
prevent them, because the ignorance which leads to an 
accident is very often wilful. There can be no doubt that 
avery great number of accidents is strictly preventible, 
while others are nothing of the kind; and it is to the 
former that we desire to direct attention. When a ship 
is caught in a gale of wind and is wrecked on a lee shore, 
that may be regarded as an accident. If a horse takes 
— at a heap of stones by the roadside, runs away 

upsets the carriage behind him, killing its occupants, 
that is no doubt, in the dictionary sense, strictly an 
unavoidable accident. But we venture to add that 
accidents of this kind are not engineering accidents, and 
that in one word there ought to be hardly any engineering 
accidents. Every possible contingency can either be 
guarded against now, or means can be devised to 
against it in future. More care, more forethought, and 
a greater exercise of skill and invention than has yet 
been brought into the service, would almost eradicate engi- 
neering accidents from the world. 

A great deal has already been done in this direction ; 
much remains to be accomplished. Some years ago many 
deaths and maimings occurred every year by the fracture 
of railway tires. No amount of examination could detect 
hidden flaws buried in the substance of the metal. But 
Mr. Mansel, and other engineers working with the same 
object, succeeded in devising systems of making and 
fixing tires which rendered such “accidents” impossible. 
The old tire depended for its security on its continuity. 
If the tire broke in any place it left the wheel, and the 
carriage left the rail, and there was a smash. But the 
modern tire does not depend on continuity for its efficiency. 
The modern tire may be broken right through in several 
places, and still it will do its duty and cling to the wheel. 
Derailments occur now and then through the —— 
of crank axles. It may yet be found possible to build 
engines which will not be derailed even if the crank axle 
does break. This end has been very nearly attained even 
now; for although a large number of crank axles break 
every year, few passengers are killed or wounded by their 
failure. The introduction of the block system and efficient 
continuous brakes have in like manner done a great deal to 
make — travelling safer than it was in times past. It 
will be found that what is true of railway working is true of 
almost everything with which the engineer has to do, and 
that engineering accidents may in nearly all cases be 


classed as strictly preventible, The engineer deals with 


be| be said that the 
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the forces, so called, of nature, but he does not deal with 
any uncontrollable force. He could not deal with an un- 
controllable force. To do that is left for such geniuses as 
Mr. Keely. It is quite true that the forces of nature are 
stupendous; but man cannot do anything with them 
in the stu ous phase. He can only take a very little 
bit of and use it just as far as he can control it—no 
more. The energy which is, in a sense, stored up in a 
great powder magazine is no doubt very great; but if a 
man can only get a thimble full of powder out of the maga- 
zine he cannot do much mischief with that. But it must 
not be forgotten that the force does not wear out or 
change, while the meane by which it is controlled does, 
and the escape of natural forces from the condition of 
servitude into which the engineer has brought them 
is always due, not to the inherent power of the slave, 
but to the wearing out of his fetters, A steam 
boiler can be made when new to resist a given 
pressure—say 150lb. on the square inch—and its 
powers of doing mischief are so far limited. It is 
nothing to the purpose that the power of steam is in the 
abstract unlimited. So long as the boiler is well designed, 
well made, and in good order, the force of so much steam 
as the boiler represents when at work is quite under con- 
trol. If, however, the boiler is suffered to waste away and 
become weak, then an explosion will take place; but the 
explosion is not due to the irresistible force of steam, as 
some persons think, but to the circumstance that the boiler, 
original] enough, has’ become too weak for the 
work it to ‘orm. 

From what we have said it should be clear that so-called 
engineering accidents result not from the uncontrolled 
forces of nature, such as that which operate when a ship 
is driven ashore, but from neglect in some shape or form 
either to maintain in their integrity the power of the 
agency 4 Rene we control so much of a natural force as 
we have been able to utilise, or to provide means by which 
the lossof integrity of the controlling agency may berendered 
innocuous. The firstisaccurately illustrated by asteam boiler. 
When that boiler is at work there are so many thousand 
foot-tons of energy locked up in it, which, if the shell 
plates or flues give way, will be let loose in a moment to 
do fearful mischief. e strength of the boiler-plates is 
the agency by which we control the force of the steam. 
the plates are allowed to become too weak by corrosion 
there is an explosion; but this explosion is not an accident, 
but the t of negligence, ignorance, or parsimony. 
Mansel’s tire is an apt illustration of the second proposi- 
tion. The agency with which we control centrifugal 
and other forces operating on and in the tire is its strength. 
It is possible that we may be deceived as to this, and 
therefore we bring in a second contingent agent to combat 
centrifugal force if the tire should fail because of some 
weakness which we cannot discern. If there were no 
possible means either of making sure that all tires were 
sound, or that their failure would not result in the 
derailment of a train, then when-a tire did break 
that would be strictly an accident. Happily it may 

list of dangerous failures of 
~~ of machines is rapidly ae less and less. 
mproved methods of construction, tter materials, 
design, and workmanship, all tend day by day to eliminate 
true accidents, and induce sensible, competent engineers to 
re with more and more doubt theories intended to 
relegate catastrophes to the category of unpreventible. In 
nine cases out of ten it will be found that the so-called 
accident, instead of being the result of chance, has really 
been brought about by simple agencies having nothing 
occult about them. When a crane chain breaks, and some 
men are killed, we may rest assured that it did not break 
by “accident,” but just because it was too weak for its 
work; and that proper precautions been observed it 
would not have been too weak. The number of railway 
accidents which occur is very small. Almost the only one 
of any importance which now takes place happens when 
both lines being fouled by the breakdown of a train on 
one line, another proceeding in the opposite direction, and 
close by at the time, runs into the wreck and is thrown off 
the road. We do not suppose that a period will come 
when no one will be killed, or even injured, by the pro- 
ductions of engineers; but we venture to hope that the 
number of deaths and injuries may be made much less 
than it is now; and we are supported in this belief by the 
fact that already great strides have been made toward 
that desirable goal. 


SPANISH PIG IRON, 


Sparn, as a producer of pig iron on any scale sufficient to 
allow of her selling to other countries, is so comparatively 
young that the references to her in Sir I. Lowthian Bell’s recent 
work on “Iron and Steel” are few. Butsome facts transpiring 
this year show that Spanish pig iron is becoming our com 
in the markets of the world.. There is now being ship from 
Bilbao pig iron to the amount of from 10,000 to 15,000 tons 
monthly on the average. A part of this is sent to other 
Spanish ports—a part to the United States, and the remainder 
to Italy and Germany. That exportation will grow there is no 
doubt. It is based on the fact that at last the Spaniards have 
found out that it is better for them to smelt the ore in Spain, 
and sell in the shape of crude iron, than to sell the ore to be 


There were man 

and the average earnings of the coalpengh, all told, were 
under 2s. per day, or less than half the on in England. 
With cheap labour, and with abundant ore on the spot, it is to be 
expected that the Spanish crude iron trade will grow even with 
the difficulty that there is in regard to fuel. in imports her 
coke mainly from the north-east of England; and thus it is that 
she is only a competitor with us under unequal circumstances. 
Cleveland or Wales import her ores if they want to make hema- 


itor | Dock; Kir 


tite iron; but she needs to import our coke if she wishes to melt 
her own ores; and the freight of the coke is higher than that of 
the ore. Still there can be no doubt that Spain will endeavour, 
and that very naturally, to utilise her ores on her own soil, 
though under the great deficiency in regard to fuel to which we 
have referred; and it is probable that the United States and 
Italy will be the countries in which we shall find her opposition 
the strongest—the latter because of its proximity, and the 
former because it needs iron of a certain quality, and has been 
in the habit of drawing its supply in part from Spain in the 

of ore. Thus we shall find that Spain will increase as a 
nation smelting iron and pgp it, and that increase may be 
in part at the expense of our ters, though the loss will be 
counterbalanced in part by the gain that the coke makers here 
will have. 

THE STEEL-RAIL TRADE, 


Ir is to steelmasters matter of importance that there are just 
now ag of large orders ‘to be placed in the rail and sleeper 
line, which should afford improvement upon the present con- 
dition. The news from Pekin concerning the last postpone- 
ment of the Chinese railway construction business is not 
gratifying. Yet considering the determined attempts which 
capitalists and steelmasters in other parts of the world, particu- 
larly Germany and America, were —s to get the work, and 
bearing in mind the low rates at which the continentals are now 
becoming accustomed to accept foreign contracts, it was not 
so much a matter of concern as otherwise would be the case. 
The intelligence is, too, modified to some extent by the explana- 
tion vouchsafed by the Marquis Tseng. This distinguished 
member of the Chinese Empire, speaking in ire, a few 
days ago, lent no countenance to one of the statements from 
Pekin that the prem be the line would be delayed until the 
Chinese were ves in a position to manufacture the 
materials needed in its construction. His Excellency rather 
seeks to impress upon English manufacturers and capitalists 
that the delay is mainly due to the prejudice which still exists 
in the Celestial Empire against this development of Western 
ideas. He clearly enough sees that the introduction of railways 
into China, when such an event takes place, will produce an 
enormous increase in the commerce of the country. But he 
points out that though the Imperial Government fully recognise 
the necessity of taking such a step, it would be a mistake to 
think that any consi extent of railway is likely to be 
laid down in the near future. If, however, our rai are 
to be deprived of the Chinese work, there are happily other big 
international schemes under development that should afford their 
mills good work in the near future. It is greatly to be hoped 
that prices will take an upward turn before long, and there are 
evidences in this direction. 

GRUSON’S SHIELD AT SPEZIA, 

On June 22nd last, at St. Maria Bay, Spezia, experiments 
with the Griison shield were continued. A French steel pro- 
jectile was fired at this shield, which had already received three 
blows from Krupp steel projectiles, fired from the 100-ton B.L. 
gun. The behaviour of the French steel resembled that of the 
German, i.e., the projectile broke up. The shield is thought to 
_—— of bearing a fifth blow. We hope to give detaila 


PRIVATE BILL LEGISLATION. 


Or the total number of Private Bills introduced for the late 
Session, 97 have passed through all the stages and received the 
Royal Assent ; 32 have been withdrawn, or have lapsed; 8 have 
been rejected in Committee, or thrown out by non-compliance 
with Standing Orders; and 53 have been put off for three 
months, or suspended under the new Order, under which they 
may be taken up again in the next Session, at the point at 
which they were interrupted by the Dissolution of Parliament. 

The measures which have received the Royal Assent are:— 
Accrington, Clitheroe, and Sabden Railway; Alliance British 
and Foreign Life and Fire Assurance Company; Ardrossan 
Gas and Water; Ardrossan Harbour; Ashton-under-Lyne 
Improvement; Ballymena and Portglenone, Ballymena and 
Larne Railways, and Ballymena and Ahoghill Tramways; 
Barry Dock and Railways; Beaconsfield, Uxbridge, and 
Harrow Railway (Abandonment); Bexley Heath Railway ; 
Bray and Enniskerry Light Railway ; Bridlington Gas; Brighton 
and Dyke Railway; Brighton Corporation (Loans, &c.); 
Brighton, Rottingdean, and Newhaven Direct Railway; Bristol 
Corporation (Docks); Bristol (Totterdown Bridge); Brooke's 
Divorce; Burgess Hill Water; Bute Docks (Cardiff) Further 
Powers ; Bute Docks (Cardiff) Transfer; Caledonian Railway ; 
Cambridge University and Town Water ; Cleator and Working- 
ton Junction Railway (No. 1); Commercial Union Assurance 
Company ; Cricklewood, Kilburn, and Harrow-road Tramways; 
Dore and Chinley Railway: Dublin, Wicklow and Wexford Rail- 
way; East and West India Dock Company; East and West 
Yorkshire Union Railways; Eastbourne, Seaford, and New- 
haven Railway; East London Water; Edinburgh Universit 
Buildings Extension; Falkirk Drainage; Folkestone, Sand. 
gate, and Hythe Tramways; Forth Bridge yw 
Girvan and Portpatrick Junction Railway; Glasgow and South- 
Western Railway; Glasgow Bridges, &c.; Great Northern Rail- 
way (Ireland); Great Western Railway; Guildford Corporation; 
Harrow and Stanmore Railway; Highgate and Kilburn Open 
Spaces; Hull, Barnsley, and West Riding Junction Railway and 

; Kirkcaldy and Dysart Water; Lambeth Water; Lanark- 
shire and Ayrshire Railway; Leamington Corporation; Lee River 
Purification; Leeds Hyaraulic Power Company; Listowel 
and Ballybunion Railway; Liverpool Corporation; Liv 
United Gas; London and South-Western Railway; London, 
Brighton, and South Coast Railway; London, Chatham, and 
Dover Railway; London, Tilbury and Southend Railway; 
Lord Walsingham’s Estate; Loughborough Local Board; 
Manchester Ship Canal; Marple Local Board Gas; Metropolitan 
Board of Works; Metropolitan Markets; Midland Great Western 
Railway of Ireland; Midland Railway ; Morecambe Tramways ; 
Mountain Ash Local Board (Gas, Water, &c.); Newport (Mon- 
mouthshire) Gas; North London Tramways; Nottingham Sub- 
urban Railway; Nuneaton Gas; Oldham Corporation; Oswestry 
and Llangynog Railway; Pewsey and Salisbury Railway ; 
Rhondda and Swansea Bay Railway; Ripon Corporation; Rowley 
Regis and Blackheath Gas; Scinde, Punjaub, and Delhi Rail- 


4d. | way Company; Scottish Union and National Insurance Com- 


pany; Shrewsbury Hospital, Sheffield; Sidmouth Water ; Sligo 

and Bundoran Tramway (Release of Deposit) (changed from 

“ West of Ireland Steam Tramways (abandonment of Sligo and 

Bundoran Tramway)”); Solihull Gas; Southampton Docks ; 

South Hampshire Railway and Pier; South Shields Gas; South- 
wark and Vauxhall Water; Stapenhill Bridge; Swansea Har- 

bour; Taff Vale Railway; Tendring Hun Water; Torquay 

Harbour and District; Improvement; Uxbridge and 

Rickmansworth Railway; Wallasey Tramways West Riding 

(Police Superannuation); Westropp’s Divorce; W: Gas, 


= 
smelted elsewhere; and there can be no doubt that the wages 
paid at the Spanish smelting works are very small in com- 
parison with those paid at British blast furnaces. This. was to 
have been expected, because the wages in Spain are low, and 
because the new industry of iron smelting had its rate of wages 
regulated, not by that known in other countries in the industry, 
but by that in other industries in the locality of the works. 
Sir I. L. Bell tells of one smelting establishment in Spain ; 
where the “head keeper of the furnacés was paid 4s. ; 
for his day’s work, and assistants and slagmen from d 
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The Bills withdrawn or lapsed were these:—Argyll Shi 
Canal; Bexhill Direct Railway ; Bank of South Australia; Bed. 
ford and Peterborough Railway; Birmingham Central Tram- 
ways; Chesterfield, Hasland, North Birmingham Tramways and 
Omnibus Company; Wingfield and District ways; Charter- 
house; Cleator and Worki m Junction Railway; Cranbrook 
and Paddock Wood Railway; Easton and Church hope Railway; 
Kastern and Midlands Railway; Gravesend and Northfleet 
and Railways; Horse Guards Avenue; Lancashire County 
Justices; Liverpool, Southport, and Preston Junction Railway; 
London, Chatham, and Dover and London, Brighton, and South 
Coast Railway Companies; Lloyd's; Metropolitan Street Improve- 
ment Act Amendment; Marple Gas; Neath Harbour ; North- 
Eastern Railway; Oulton Church; Pontypridd, Caerphilly, and 
yaa Railway ; Peabody Trust; South-Eastern Railway; 
South Kensington and Marble Arch i Se 
Avon, Towcester, and Midland Junction Railway; Swansea 
Bridges; Tees ee: oe London Electric Lighting ; 
Whitehaven Harbour and 

The schemes rejected as not proven, or for non-compliance 
with the Sanding Orders, were:— Felixstowe, Ipswich, and 
Midland Railway; Felixstowe Railway and Docks; Liv 1 and 
Birkenhead Subway; Leicester ion Water; Leicester 
Extension; Lincolnshire Marshes and East Coast Railway; South 
Maple and Willoughby Railway; Skegness and St. 


Leonard’s way. 
dent established in 1880, Parliament passed 


Following the pr 
a special order suspending, for resumption in the next Session, 
the following Bills which had reached various stages short of 
third reading in both Houses :—Ardrossan Harbour, Barnet 
District Gas and Water, Barry and Cadoxton Gas and Water, 
Belfast Main — Bridgewater Railway, Carlisle Corpo- 
ration, Chatham and Brompton Tramways; Exeter, Teign 
Valley, and Chagford Railway ; Halifax High Level, and North 
and South Junction Railway ; Hampstead Heath Enlargement, 
Hillhead and Kelvinside (Annexation to G w), Ionian Bank, 
Kensington Vestry, Kingstown and Kingsbridge Junction Rail- 
way, Leeds Compressed Air Power Company, London Street 
Tramways Extensions, Lynton Railway; Manchester, Bury, 
Rochdale, and Oldham Steam Tramways ; Manchester; Sheffield, 
and Lincolnshire Railway ; Mersey Railway, Metropolitan Rail- 
way, Midland and South-Western Junction Railway, Midland 
and South-Western Junction Railway (No. 2), Moore-street 
Market and North Dublin City Improvement, Muswell Hill 
Estate and Railways, Nelson oul Board, North London 
Tramways, North — Tramways, North' Pembroke- 
shire and ard Railway, Ormskirk Railway; Plymouth, 
Devonport, and District Tramways ; Portsmouth and Hayling 
Railway, Rhymney Railway, River Suck Drainage, Rotherham 
and Bawtry Railway (Extension of Time), Salford Corporation ; 
Seacombe, Hoylake, and Deeside Railway, Southend Local Board, 
Warehousemen and Clerks’ Schools, 


INLAND NAVIGATION. 
Cans, so long relegated to the background, appear 
now in a fair way of coming to the front again, additional 
interest having lent to the subject by the passing of 
the Manchester Ship Canal Bill, and by the subsequent per- 
mission to pay interestoutof capital. At acongress on infand 
navigation, held last summer in Brussels, the Belgian 
Minister of Agriculture, en and Public Works, 
observed that canals had been too long neglected, and that 
public attention was now being rime | to them, not with 
that impetuosity which, fifty years ago, created an 
immense iron network, but with a wise maturity which 
augured well for their future. In a paper on the eventual 
prospects of the canal, M. Van Drunen, one of the secre- 
taries of the congress, and engineer to the Société Générale 
des Chemins de fer Economiques, came to the conclusion 
that the true transport arrangements of a country should 
include both railways and canals, each taking its share of 
the traffic according to its aptitude, to the great advan 
of trade and manufacture. The canal would not take 
from the railway either passengers or sent by grande 
vitesse in small quantities, while the water transports 
would comprise substances forwarded in large quantities 
at low tariffs, and on which the profit is insignificant. The 
canal would thus free the railway from a clog upon its 
action, and enable it the better to organise its fast pas- 
senger service to its own profit and the public advantage. 
uction in Pay cost of transport is the remedy 
cngpeeies or the present stagnation in trade, it bein 
indispensable that the transport of raw materials ~ 
cheapened both for industry and agriculture. Ship 
canals only enable the capital of a country to engage 
in commercial operations, because capital is not so 
easily displaced for commerce as it is for industry. A 
coal system of moderate section should be supplemented 
by a few ship canals of sufficient depth, where the probable 
traffic warranted the outlay. 
The economical side of the — was well brought 
out by Mr. Daniel Adamson, who energetically pleaded the 
cause of the Manchester Ship Canal, and others in a similar 
ease. Cotton imported from India to London cost less for 
re Dae over 4000. miles, than by railway from London 
to chester, u distance of 200 miles; and manufactured 
goods, sent by through rate from Manchester to Bombay, 
paid 12s, 6d. for the 40 miles by rail to Liverpool, and pa & 
10s, for the remaining 4000 miles, Water carriage was the 
carriage of the future for heavy and not necessarily fast 
traffic ; and the legitimate province of the railways, with 
their handmaids the telegraph and telephone, was for quick 
speed and light weight. The railways should be content 
to carry passengers, 14 to the ton, at 14d. per mile, rather 
than minerals and other heavy goods at 1d. per ton per mile, 
including the loading and unloading. Mtr, E. Leader 
Wi s, C.E., engi for the Manchester Ship Canal, 
wished it to be put on record that it was he who first 
suggested the idea of lifting vessels vertically by hydraulic 
power, havingargued that, if there had been no difficulty with 
a vertical, there need be none with a horizontal water joint. 
The late Mr, Mulvaney, formerly Commissioner for Public 
Works in Ireland, insisted on the advisability of taking the 
sea as far into the interior of a country as possible ; and 
the Antwerp delegate complimented the English for carry- 
ing out public works by private enterprise instead of 
“ms the favour Government, 

. ree important ship canals, the Suez Canal, the Cron- 
stadt and Petersburg navigation, and the canalised 
River Main between Maintz and Frankfort, to be 


opened on Ist October next, formed the subject of several 
interesting communications. M. Dirks, engineer to the 
Dutch aterstaat, and member of the Suez Canal 
International Committee, gave the results of the 
inquiry that had been conducted as to the deepening and 
widening of the canal, the captains having, on an average, 
voted for a width of 85 metres and the pilots for 76 
metres, with a i m. respectively, of 3ft. and 34ft. under 
the keel; while four captains estimated the speed that 
could be attained under the improved circumstances at 
8 knots an hour, one at 9, two at 10, and two sailing full 
speed. The Committee had unanimously d for 
enlarging the existing Ne yy big a provisional depth of 
8} metres, and a final depth of 9 metres. i 
would permit of a speed of 8 knots an hour, so 
that steamers could pass through in a single day, or 
half the time now required. For protecting the banks, 
masonry facing was 1 ded—shown by the accom- 

nying section of the canal between Suez and the Bitter 

kes—resting on a risberme, or horizontal portion, of 
sufficient width to constitute a solid base, carried up to a 
height of about 1 metre above, and continued to 2 
metres below, low-water mark of ordinary spring tides, 
(See half section of canal on page 30.) 

Commander di Gioia, delegate of the Italian Govern- 
ment, and also a member of the Suez Canal International 
Committee, considered that planting the banks down to 
the water’s edge constituted the best and most economical 

rotection. action of the waves was felt 2 metres 

low the water line, and not more than 1 metre above it, 

so that the banks must be protected for a vertical height 
of 3 metres, 

M. Tcharnomsky, engineer, of St. Petersburg, gave 
some particulars of the Cronstadt and Petersburg ship 
canal, 28 kilom. or 17 miles long, generally 84 metres or 
275ft. wide, and 22ft. deep, which cost £1,200,000, and 
will, by saving the transshipment Ff mom prevent a loss 
of about £800,000 per annum on a ic of 2,700,000 tons. 
The Goutonieff dock, 365 metres long by 214 metres wide, 
and the two supplementary docks, have a total area of 174 
hectares, or 430 acres. e foundations of the quay walls, 
laid in treacherous ground, consist of caissons, formed of 
fir logs, about 10$in. in diameter, and filled with sea 
pebbles, on which is a layer, about 3ft. high, of concrete, 
carrying the granite-faced masonry, in accordance with 
thecross section on page 30, but laid in steps, and varying in 
height with the bottom. The logs are halved at the joints, 
as shown by the detail, also on page 30, and are 
together by half logs and tie bolts. The timber is always 
under water, so that it is not liable to decay; and there 
are no teredos in the Baltic. 

Herr Diising, engineer-in-chief for the canalisation of 
the Main between Maintz and Frankfort, contributed some 
information concerning that work, which is being carried 
out by the Prussian Government at a cost of £275,000, 
and will permit the largest vessels—-1000 tons burden— 
that navigate the Rhine to get up to Frankfort. The depth 
of the Main will be increased from 0°9 metre to 2 metres, 
while the locks, &c., are being constructed for an ultimate 
depth of 2$ metres, The distance to be regulated is 
36 kilom., or 22 miles; and the total fall is 10 metres, or 
33ft. There are five weirs with locks, dividing the length 
into five reaches. The needle weirs are in the middle of 
the stream, the masonry sill being at low-water level, 
excepting the central opening, where it is 06 metre 
lower, to allow boats to freely when the weir is down. 
The locks on the left bank are 80 metres, or 262ft. long by 
104 metres, or 34ft. wide; and the raft passes on the right 
bank are 12 metres, or 39ft. wide, the shoot having an 
inclination of 1 in 200. On page 30 are plan and longi- 
tudinal section of the Main canalisation, together with a 
plan of the Frankfort harbour and railway communica- 
tions in connection with it, and an enlarged plan of the 
harbour itself. Particulars of the works at Frankfort 
were added by Herr Stahl, delegated by the Municipality 
in the absence of Mr. Lindley, engineer-in-chief. The 
works, which were begun in 1884, and are to be completed 
at the end of the present year, are being carried out by the 
Frankfort Municipality at a cost of £200,000. The har- 


be] bour of refuge, 570 by 70 metres = 1870 x 230ft. and 


2°8 metres = 9ft. deep, on the right bank, is formed and 
protected by an outer dam parallel with the shore line, and 
will also be fitted out for loading and unloading goods. 
Besides this harbour of ten acres area, which will be 
capable of receiving fifty of the largest Rhine boats ~ 
1000 tons), the commercial harbour on both sides of the 
river, between the Main-Neckar Railway and the State 
Railway bridges, will have an area of thirty acres. There 
will also be 5 kilom., or 3 miles of quay, above the Main- 
Neckar Railway bridge along the reach of the river 
dammed by the Frankfort weir. Sidings will run from 
the goods stations all along the quays, so as to facilitate 
the direct transfer of from water to rail and vice 
versa. It is intended to erect hydraulic cranes and lifts 
supplied from a central hydraulic station, utilising the fall 
of 2°7 metres = 8ft. 10in. at the needle weir to drive 
turbines giving out from 280 to 500-horse power. 

M. de Sain t-Hubert, of Namur, advocated the making 
of canal locks as uniform as possible, so that the Govern- 
ments of adjacent countries might agree upon a system of 
through working, as was the case on railways. He also 
expressed the opinion that the service should not be inter- 
rupted during the night, and to this end he would utilise 
the fall of water over the weirs to generate electric current 
for lighting the locks and shores. He gave an outline of 
his scheme for connecting all the large rivers of Central 
Europe, the Elbe, the Rhine, the Danube, the Oder, and the 
Weser, thus forming one vast system of waterways, con- 
necting the North, Black, and Baltic Seas, and making 
Berlin and Vienna sea There would be a length of 
1000 kilom., or 621 miles of canal to cut, at. an estimated cost 
of £11,000,000, requiring a capital of £14,025,000; but he 
estimates the traffic at 2,400,000 tons per kilometre (0°62 
mile). Taking only half of this to begin with, and putting 
the dues at half a kreutzer per kilometre, there would be 


an immediate revenue of £600,000, yielding more than 


This | tidal rivers. The cumulative le 


In the diagram on 30, showing all the navigable 
waterways in the North, of Belgium, the canals are 
gate by straight and the rivers by curved lines. 
The cross-hatched band is in proportion to the minimum 
depth of water, while the increase of depth due to 
tides or floods is shown by a wider band single-hatched. 
The positions of the locks are shown by transverse lines. 
The locks of normal type are drawn within the bands to a 
scale of 0°0004m. metre, their dimensions being given 
by a small table adjoining each, in which L represents the 
useful length, / the useful width, N the number of locks of 
the same type, and H the mean fall. The total fall is 
measured to low-water mark in waterways connected with 
“a are given in kilo- 
metres (1 kilom. =0°62 mile) near the locks. The map also 
on p. 30shows the water communications between Antwerp, 
Brussels, Mechlin, and Louvain, and also the projected 
canal from the existing Willebroeck Canal to the 
Scheldt at the mouth of the Rupel. Even now a small 
steamer trades weekly between London and Brussels; but 
the Cercle des I tions Maritimes has been formed to 
promote the scheme of making Brussels a seaport, by 
deepening the Willebroeck Canal, and giving it a new 
outlet into deep water, as shown by the dotted lines, 
The canal- connecting Louvain with the Rupel by 
Mechlin was authorised by Marie Therese, in 1750; 
but the work was so badly executed that more expense 
was incurred than would have made a new canal. It has 
been improved from time to time, but still does not answer 
to the requirements; and Louvain, like Brussels, is agitat- 
ing for its ship canal. * 
he quays of the Ghent docks, which were visited, 
have two lines of way in front, and four behind the 
warehouses, which are to have cellars and an upper storey. 
The hydraulic principle has been chosen for the travelling 
cranes, which will run on the first line of way. These 
additional works are estimated to cost 12,000,000f. 
or £480,000, which has already been raised by loan. 
There is a scheme for making Bruges a seaport, by cuttin 
a ship canal to the nearest point on the coast, a distance 
74 miles, and making a deep sea harbour 
piers at Heyst, and docks at Bru An Eng 
company offered to carry out the work for a 99. years’ 


3 per cent. on the outlay. : 
rogramme of questions, M. ve it as his opinion 
that in aes: a canal, the débris pu be put on the 
banks in as direct a manner and with as little intermediate 
mechanism as ible; and he described an excavator that 
he had devised for effecting this object. It consists of a 
hollow jib, movable along the bottom by chains and 
ulleys, carrying at one end a revolving cutter, giving 
lows like those of a pickaxe, and at the other an exhaust- 
ing fan. The débris are drawn through the hollow jiband 
delivered by tubes on to the banks, with a great saving in 


cost, 

M. A. Huet, of Delft, advocated the making of canals 
according to the lower of the two sections shown 
on page 30, instead of according to that usually adopted, 
a, a, being the original level of the ground in both cases. 
His reason is that, although the relative height of 
the bottom is greater, and therefore not so advantageous, 
much less land is required to receive the earth excavated, 
and consequently the expense is considerably reduced. 
He also gave particulars of his water locomotive, 
shown by the accompanying sketches, by means of 
which he feels warranted, by trials on a small 
scale, in expecting as great speed on the water 
as is now attained on railways. The vessel’s keel 


plain drums of sheet zinc, steel, or iron, 
caused to revolve at great speed by a pitch chain and belt 
from the pulley of a motor. The speed is to be increased 
by immersing a greater number of drums, or more of their 
surface, or by increasing the speed of the motor. In 
— of his project, M. Huet cited the experiments 

e by M. Bazin at Paris in 1874, when discs made to 
revolve at great velocity presented the remarkable pheno. 
menon of a ricochet motion directly they touched the sur- 
face of the water. 

Among the models exhibited was one of Bateman’s 
paddle steamers, shown by plan, elevation, and detail 
of paddle wheel on 30, in which the floats are 
hinged, and fall down so as to leave the water easily, only 
assuming a position normal to the periphery of the paddle- 
wheel at the moment of taking the water. 

Sig. J. Rigoni contributed a paper dealing with the 
various methods of traction on canals, in which he referred 
to the system of towing vessels by an endless cable, con- 
stantly running, supported on pulleys in the tops of posts, 
i) on the banks in a somewhat inclined position 
towards the stream. The advantages of this system are— 
high speed, regularity of traffic, optional starting and 
stopping, prevention of injuring the banks, and 
economy in a canal where the traffic is great. The cost of 
installation is put at between 6000f. to 7000f. per kilo- 
metre, and the working expenses at about 1000f. per kilo- 
metre perannum. The most important part of the system 
is the clip, shown by the sketch on page 30, by means 


of which the bargeman can connect or disconnect his 
towing line at pleasure. It consists of a portion almost 
tubular, embracing the running cable, which enters by an 


opening longitudinally helicoidal. On an appenda 

laterally to the portion is a 
on a hinge and working horizontally like an excentric. 
This lever, when pulled smartly by the tow line from the 
barge, acts by the end opposite to the running cable, so as 
to twist and tighten it against the tubular portion. The 
lever is capable of assuming three different positions, corre- 
que with three different actions for gripping, sliding 

ong without gripping, and releasing entirely, 


concession, if the Belgian Government would guarantee — 


~ 
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THE ATHUS IRON AND STEEL WORKS. 
No. IV. 
(Continued from page 60, vol. lxi.) 

Steel Works Casting House.—In a paper on the Holley 
arrangement of Bessemer steel works adapted to the basic 
process, M. Greiner reminded the Liége engineers of this 
a difference between acid and basic converters; that 

latter are subject to chemical wasting in addition to 
mechanical wear, so that they do not last, on an average, 
for more than sixty 
blows. As no means 
have yet been found 
to make the lining \ 
stand longer, and as H 
the re-lining of the 
converter, while in 
ition, requires at 
east twenty - four 
hours, and would, 
therefore, keep the 
works standing too 


sections through the converter, the last-named view being 
partly in elevation. The travel of the hydraulic lift is 
34 metres, or 11ft. 6in., and the diameter of the rod 
27 centimetres, or 10}in. The weight of the converter 
empty is about 10 tons, and the press was tested in action 
with a load of 100 tons. To prevent injury to the press 
from a cage the charge, the platform is sunk 
afew inches below the floor level, and covered witha 
layer of sand. Reference to the plan will show that the 
centre lines o the converters are parallel, while the lines 


upright position, from a bridge at a higher level outside 
the casting house. 

Basic converters are generally made with concentric 
mouths, so as to pour alternately from either side, in order 
to counteract the unequal wear of the lining, and also to 
favour the falling inside of the metal blown upwards by 
the blast. These advantages, however, are more apparent 
in theory than in tice; and at Athus the usual form 
of excentric-mouth mer converter has been retained, 
which is capable of holding more metal. Indeed, a far 


larger ¢ than 10 
-— tons might be blown, 
if the rest of the plant 


were designed in ac- 
e mpany 
added a safety valve 
“i to each converter for 
preventing an explo- 
sion inthe passages— 
especially when the 
converter is turned 


long, it becomes neces- ij with its mouth down- 
sary tochoose between if wards—due to the 
puttingdown adouble =e | | neration of gasfrom 
converter plant, and “SA = pa the tar used to agglu- 
making the converter 7 tinate the dolomite of 
removable, so as to be 72% the lining. The blast is 
quickly replaced. The | supplied by a vertical 
latter alternative | 1000-H.P. _ blowing 
shows a saving of 9 Ef engine, of the Cock- 
30 per cent. in cost of erill Company’s latest 
construction, and of | design, with inverted 
20 per cent. in cur- ' steam cylinder above 
rent labour expenses. =) and air cylinder be- 
Instead, however, of low, which will be 
lifting the converters | er {il described and illus- 
bodily, with their | trated inasubsequent 
rings or belts, by article. 
travelling cranes, = After the lime ad- 
powerful, carri charge of molten 
ata great height,to = — basic steel is tipped 
say nothing of the from the converter 
difficulty of dropping 4: a” HE into the ladle carried 
the converter exactly ij by the transfer crane, 
into position, Holley swung round under 
ferred that it t the converter mouth. 


should slip out of the | 
belt while inverted 


This crane is then 
brought into such a 


being received by 2 position that its hori- 
carriage and zontal jib lies in 
lowered by a hy- thesamestraight 
draulic lift to line with that of 
thecasting house the central cast- 
floor, and then ing crane. The 
run along rails ladle is then 
ir department. ecentral crane 
the converter in- ' 5 on to the hori- 
to sections to re- ‘s zontal jib of the 
duce the load on a ’ latter by a hori- 
the lift is out of S \ a zontal hydraulic 
the question, on as shown 
account of the 4... oy the sections 
loss of time that : | casting house. 
would ensue The central 
from making the FE / crane, 10 tons 
several joints; ed J nominal, _ but 
but opinions are jy tested to 25 
divided as to the R has a lift of 
advisability of metres, or 8ft. 
removing the peg 2in., and is ca- 
bottom previous : pable of making 
to the descent of a complete revo- 
the converter. 2 4 lution in the 
If the bottom is casting pit, 
removed, thereis : which is 14 
a joint to make metres, or 46ft. 
while the con- a in diameter, and 
verter is in posi- : * 12 metre, or 4ft. 
tion ; whereas, if 
it is kept on, the e the four 
centre line of the qj ingot cranes 
converter trun- & shown in the 
nions must be ‘ | horizontal _sec- 
carried at a level Bon / tion only three 
of 3ft. higher, a have as yet been 
and the hydrau- Two 
lic press must 4 are 5 tons nomi- 
have justsomuch Ld q nal; and the 
more travel. *---4 other — that 
The method nearest the dis- 
adopted at Athus tribution _ plat- 
is to have three | | TH form, seen in 
in use and one power o 
underrepair,and VERTICAL AND HORIZONTAL SECTIONS OF CASTING HOUSE. nominal, because 
to remove the REFERENCE TO PLAN oF Castixc HovsE:— wh ony to 
bottom before aa, Pinions for Tipping Converters. dd, Hydreulie Cylinders for Tippi Converters. f , Converter Standards. hh, Transfer and Casting Cranes. i e e on 
front view of the converter was given on 59; and the | of way leading to the irjshop are convergent. To meet | repairs. In accordance with H 8 arrangement, all 
engravings above show vertical and hae at sections | this discrepancy helicoidal guides are fitted to the inside of | the cranes are hydraulic; they snes pore p at the top 


through the spacious casting house, while those on the 
opposite page give details of the converter and its carriage, 
under the supposition that the former is lowered with the 
bottom. Fig. 1 shows the converter received mouth down- 
wards on its carriage, and lowered from its belt; and 
Fig. 2 the re-lined converter again placed in position, the 
dotted lines of each figure indicating the respective com- 
plementary positions, All that is necessary to release the 
converter from its ring, when the is brought 


under it in the press, is to knock out the cotters of twelve 
bolts, a horizontal section through one of which is shown 
in Fig. 14. Figs. 3 and 4 give transverse and longitudinal | 


the converter 8, 80 that the requisite twist is given 
to the lift platform. The converter standards, as designed 
by Holley, were found too weak ; accordingly the Cockerill 
Co. strengthened them, while at the same time introducing 
a hole, like that in its steam-hammer frames, for the 
sake of lightness. The vertical section of casting house 
shows the position of the ladle, from which the molten pig 
iron, after its weight has been taken by a weigh-bridge, 
flows from the tap hole into the down-turned converter, 
the smaller ladle for the molten spiegeleisen occupying the 
same position while being tipped. e lime additions are 
thrown with a shovel into the converter while in its 


ing engines; made by the Cockerill Company, each 
rapable of yielding 2 cubic metres, or 440 gallons of, water 
at a pressure of 20 at; res, or 300 Ib. per square inch. 
The eight levers for working the valves of the water 
under pressure, ‘and also of blast for the converters, 


= 
In the girders Carrying the roof, instead of Delhg Coupter- 

weighted, an arrangement which reduces the load and 
friction, thus lessening the expenditure of water under 
pressure. The hydraulic pressure for the cranes, for 
tipping the converters by a rack and pinion, and for draw- F 
ing along the ladle full of molten pig iron from the blast 
furnaces or is two horizontal steam 
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are arran, close together, on the distribution platform, 
shown the section. This platform is arran 
at such a oy om in the alcove seen behind the transfer 
crane in the horizontal section, that the operator has a 
clear view of = cranes; and this 
unnecessary the indicator, corresponding with their tra 
which has been provided. After a pour, the ladle is 
conveyed by the central casting crane to the place set apart 
for cleaning. Here it is turned in such a position as to 
rmit of a few pailsful of water being thrown in to cool 
it, when the scoria adhering to the lining is removed | 
hooks, The ladle is then turned upside down, when 
the scoria falls out; and a few smart blows with a hammer 
on the bottom also cause the fireclay nozzle to fall out. 
The ladle is again turned up sideways to receive a fresh 
nozzle for the next pour; and two or three pailsful of 
water containing a little graphite are thrown in to permit 
of more readily locsening the scoria of the next pour. 
These o ions have the effect of cooling down the 
inside of the lining; but for extra mild steel the ladle 
cannot be too hot. Accordingly the lining is dried and 
warmed by a small stove, fired by coke and blown by a 
Kérting ejector, over which the inverted ladle is placed. 
At Athus and most of the continental works, where only 
one converter is in action at the same time, all this takes 
in the casting pit itself; but when working with 
converters at the same time, as in the American pit 
at Seraing, the ladle is generally run off into the repair 
shop after each pour, and re by another ready 
warmed, After from twelve to twenty pours, the fire-clay 
lining requires renewal. 

According to requirements, the in are cast singly, or 
in groups method ; and it is 
what a remarkably smooth surface has been obtained on 
the small ingots. The moulds are cast of hematite iron by 
the Maison Veuve Frédérix, of Liége. One for ascen- 
sional casting, closed at the top, with only a hole left for 
the escape of gas was tried, but not approved of. It is 
the practice to take a sample of every converter ch 
run it into a mould, and draw it out, under a small double- 


acting steam hammer, into a flat bar, which must stand 


being bent double cold. A portion is afterwards hardened 
and broken to show the fracture, by which a good manager 
can determine the quality. The wedges for this hammer 
and a larger one for blooming were made of the Athus 
mild » which contains 0°09 per cent. of carbon, and 
from 0°2 to 0°3 per cent. of ao By this arrange- 
ment the men in the casting pit have plenty of room, and 
are not inconvenienced by the heat of the converters in 
addition to that of the ladle, nor by showers of molten 
metal from the converters, which blow into the open air. 
Moreover, one gets does not interfere with another, 
for while the ladle on the transfer crane is receiving the 
molten metal from the converter, that of the previous 
pour is being distributed in the ingot moulds by the 
central crane. As M. Greiner remarks, the time occupied 
by this distribution is equal to that required for running 
off the slag from the tipped converter, taking and testing 
the sample, making the additions, and pouring the con- 
verter into the ladle on the transfer crane. 

In the paper already referred to, M. Greiner insists upon 
the immense moral effect exercised on the men by well 
laid out works, which conduce to a maximum of uc- 
tion with a minimum of labour, and he combats the idea 


CONVERTER CARRIAGE AND HYDRAULIC LIFT. 
that taking the metal direct from the blast furnace is a 


ged | bar to uniformity in the product, observing that the har- 


mony which ensures large productions 


guarantees 
their uniformity. 


CONTINUOUS ACTION MAGNETIC SEPARATOR. 


THE accompanying engravings illustrate a new and very 
simple eaten eommatie separator now being introduced into 
this country by Messrs. H. Stopes and Co., of Southwark-street, 

It is made in particular for separating 
iron borings and other cuttings, and this it 
does with great efficiency. The cuttings and 
borings are filled into the hopper, and are 
thence led by a jog screen to a small roller 
feed hopper by which they are distributed to 
the small buckets of the cylinder or bucket 
wheel seen in Fig. 2, some of the buckets 

ing seen to an enlarged scale in Fig. 3. 

Permanent fixed magnets are mounted in- 

Fig. 3 side the cylinder, the latter being made of 
brass. As the borings enter the buckets and 

with them approach the poles of the magets, the iron and steel 


Fig. 2. 


pieces are attracted and held in the buckets or troughs, every 
piece, large or small, standing on end; but the brass, copper, 
tin, &c., unaffected by the magnets fall out and into the first 
spout, while the magnetisable materials pass on until beyond the 
influence of the magnets and fall into the second t. The 
machine is shown fitted with pulleys to be worked by power, 
but they are also worked by hand. 

; The separation made by the machine is very complete; 


complex mixtures may be separated by passing the product 
from the “brase shoot” twice through the machine sii 


Fig. 


ON THE RAISING OF THE WRECKED STEAM 
SHIP, PEER OF THE REALM.* 


Tus vessel, a screw steamer of 1813 tons net register, and about 
300ft. length ‘over all, laden with 2600 tons of coal, ran on the 
rocks on the east side of Lundy Island during a fog on February 
11th, 1885. Her position was a one, as shown in the 


3 being eithin 30ft. of 
cliffs apenying high, where it was impossible to d; the 


the 


h of 80ft., as shown in the longitudinal section of the vessei 
in fie % the water neither rose nor fell so fast inside as the tide 


i 
firmly as possible the bulkheads fore and aft 


pumps, with engin king 

ae ae the whole of the timber for plat- 

forming the fore part of the wreck, and a 

jances. ing was so 

was was uppermost, and 


as workshop and home for all the men 
ae on the work. The tides had to be 
carefu considered, and every advantage 
taken of them when at their lowest, inasmuch 
as very little could be done during neap tides. 
At the lowest tides there was 12ft. of the 
wreck under water at the stem, and 21ft. at 
the stern, as shown in Fig. 3, and also by 
the sloping water-line in Fig. 1; but only for 
a short time, as the tide falls and rises very 
rapidly ; at high water her masts only were to 
be seen, the highest high-water line being 


— about 29ft. above the lowest low-water line, 
CONTINUOUS ACTION MAGNETIC BORINGS SEPARATOR. 


as shown on the next page Figure 3. 
from the wreck, they occupied themselves on board the 

en- 


from 
on some occasions the Hoy 
had to go for refuge to Ilfracombe. 

Operations at the wreck were commenced on July 24th, 1885, 
and continued until the 30th, when they had to be suspended on 
account of bad tides. Work was on A 5th, and by the 
12th the platforming was completed on the top of the lower stringers 

* Paper read before the Institution of Mechanical Engineers, by Mr. 
Thomas W. Wailes. 2 


FIG.2 
Fic.3. 
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| | on nding DIACe OL fo 
| — is a ne weather. After careful exami- 
| | nation of she had been given up as a total 
| | loss, the writer was confident, Irom his experience in the successful 
| | raising of several vious wrecks, that she could be profitably 
| | raised ; and on suly 13th he was commissioned to undertake the 
tion, which was carried out according to the following plea — 
| of the vessel double-bottomed throughout its 
| kept under by two Sin. cen pumps a Wing Over- 
| board a large quantity of coal so as to lighten the vessel and to é 
‘well from which the windbore of the pumps could draw, 
of 
| the space occupied by the engines, Douers, al ers ; and 
to allow the water in this — to rise to its 
| level, Throughout the 142ft. length of the 
fore part of the vessel, from the boiler-room 
<a bulkhead to the stem, it was decided that the 
== { eral stowed in the hull must be platformed 
re =| = over, as shown on next page in Figs. 1 and 2, 
= 4 with a timber deck strong enough to serve as 
: 2 = \ a new bottom and to keep the wreck afloat 
with of two 8in. centrifugal 
=a 7 carrying out these operations, the 
——— steamer Hoy Head was chartered, and on 
KY board her were placed four 8in. centrifu; 
| | 
SECTION ig 
; iS ‘ee =" | was easily got out by the aid of the steam 
a 7 | Ss \ winches. The Hoy Head was also fitted with 
\ the requisite accommodation for the workmen, 
q freshwater tanks, cooking appliances, &c.; she 
thus served during the whole of the time both 
SS 
' oa : 
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in the fore part. With the aid of the steam winches a large So complete was the workmanship found to be, that the After discharging in the following week the remainder of the 
in the fore part With the id cerboard from the aft part;as | were not roqured to work more than half their time during the coal in the after hold only, the wreck was safely docked in one of 
shown in Fig. ent conn ae Sot Oo ei ak oom tedious voyage of sixteen hours from Lundy Island to Cardiff. | the dry docks of the Mountstuart Shipbuilding Graving Docks and 
was down, and all heavy weights to be ‘in the wreck were | OA the morning of the 14th of August it was determined to Engineering Company in Cardift hull had become coated 
deposited in almost exactly their intended positions, where they | make the attempt to raise the wreck. With the receding tide | with large quantities of barnacles and seaweed ; and these having 
were then quickly made secure. _ steam was got up in the four-deck boilers B, Fig. 1. Before break been cl off, it was found that her keel, bottom shell-plates, 
The ‘orm beams of spruce pine 10in. square were laid trans- of the was felt to move slightly with the rising tide frames, and floor-plates were broken in a great number of places 
1 as in in in out m thus e to be 
two halves with a long scarf joint well bolted together. The the best method that could have been adopted. On care- 
advantage of this plan was that they were easily handled fully exami the hull after being docked, it was very 
and got in between the iron stanchions, and fixed in their gratifying to that, 
places more ir From dimensions taken at low ————————————— \ to much severe weather, s had not strained a single 
tide the pairs of halves were prepared beforehand | -—1F tt or rivet in her topsides, the whole of the damage to 
was up, during which time the men were kept fully em- i - oe ee ee O'S being broken and useless, she had to be steered by mani- 
‘orm or deck made tudinal A eavy seas er com 
wide by 3in. thick, nailed down "in the after deck, as also the bridge, and the en- 
and further held down by a transverse plank of the same ea i 
size 


beam. 
footed the upright timber shores, some of them 10in. x | of which ity with the 
bin., and llin. x 3in., each firmly fastened at and under the the Board 
ore. > 
securely tongued to the ship's iron beams. About 2ft. Fig. 5, wader the ew S of the Dunbar, she left the 
above the centre of the uprig + shores a connecting batten, ~~ ving dock on the 11th of January, 1886, for her trial trip 
was 


to one another in each athwartship row. The spaces in every way satisfactory. 
between the iron frames at each side of the ship—most y 
difficult places to make water-tight—were with 
a wooden chock, well driven in and caulked, and an upright 
i Tue Eaps Rarpway.—A from the committee 


shore was fixed on each of these chocks, with a 


which set and a most complete water-tight engineers, na ctors, and shipbuilders in the world 
job. In way of the hatches were m3 additional trans- the opinion that the project is in every way prac- 
verse beams, as shown in Figs. 1 and 2, for taking the ticable, and that the largest ships, with their cargoes, can 
one see of the shores in these places. the plat- | examination all round, the tugboats received the to tow, and | be safely carried upon @ Coreen wees tee kor By ee 
form to be fixed so low down in the wreck, there was very | in two minutes she was afloat in deep water, by four power- | grades, From these s the conclusion is irresistible that the 
little time in each tide rs out oye und ing. | ful screw yamania antes Menctanese Hoy Head made fast along- ject is a practicable one.” And the amount guaran- 
Nevertheless, the work was — ily accomplished, | side her, as shown in Fig. 4. A speed of 7 knots per hour was main- by Mexico and the United States: “It possible that for the 
inci the efficiency of arrangements adopted as tained until abreast of Ilfracombe, and then a slower rate up first few years there may be some deficien to be made up by the 

above described, and without the aid of divers for any part of the channel to Cardiff, which was safely reached at 10 p.m. All on two Governments, but such deficiency would be likely to be s 
i deck being a complete wreck, with the bulwarks all swept away, | and, after the first few years, the committee is of opinion tha' 


operations. 
‘After the platform had been caulked and finished, the two iron | the freeboard amidships was only 2lin, in coming up channel. none would exist. It appears from the statistics aaa eh} 
an 
the 


pump wells were fitted in it, one in each of the two compart- | The displacement with this amount of freeboard was 4780 actual tonnage carried by steam and sail on routes longer 

ments into which the fore part of the ship was divided by the ing the weight of the vessel herself and all she contained ; Tehuantepec amounted to 4,843,111 tons. Assuming that 
iron bulkhead Fig. 1, and a hole was cut through the | the di lacement up to the deck being 5180 there was there- | tonnage will amount to but 000,000 tons, and that the average 
bulkhead for allowing each well to equal share of water. | fore a of no more than tons, forming i 2°50 dols. 


an surplus 
When all the work had been two Sin. centrifugal kably small margin for bringing the 
PE ploced on the main deck, ono to draw from cach well, | channel, 


1886. 

FLOAT | 

JV 
| FIG 3 
4 AR \ 
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J 
lightest upward t of the chock. DF ID Bill expresses confidence in the enterprise, 
10,000,000 dols.” 
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NORDENFELT GUN TRIALS. 


po es last, July 5th. The follo ts 
on me (1) ; ollowing experimen’ 
fired bullets 


bre gun fired 100 rounds in 13 sec, afterwards 
rounds in 30 seo, (3) A ten-barrel rifle calibre gun fired 200 rounds 
in 13 sec., and 400 in 31sec, Some drill was carried out with a 
detachment of the Central London Rangers, and afterwards with 
one of the Grenadier Guards, under Captain Lloyd, Firing and 
moving were performed with ¥ rapidity, Three men of the 
10th Hussars, under Major Wilson, worked Lord Charles Beres- 
ford’s two-wheel carriage with five-barrel Nordenfelt n, moving 
rapidly and both with horses in and out of the carriage. 
ith the ex of the - being rather too much affected 
by the firing, this was very satisfactory. 

Next, some was carried out- with quick-firing guns for 
penetration, when the lin. er pr jectile, at sixty yards, perforated 
an iron plate lin. thick. 1hin. projectile from a 2-pounder gun 

bulge the back. pounder projectile ora ve lin, 
tes. The quick-firing were ~~ tested for . 
fin. gun, on naval » fired six rounds in 17 sec.; the 
$-pounder, on field non-recoi nes Pes six rounds in 14} sec.; 
the 6- ler, on @ recoil carriage, six rounds in 14 sec, 

Lastly, a mountain gun equipment was shown. A good account 
of the trials was given in the Zimes, but Mr. Nordenfelt con- 
siders that justice was not done to him by the statement that his 

ns are not yet ada for land service, 200 machine guns being 
iy course of manufacture, or already turned out, for the Army. 

As many of our readers know, machine gun, including quick- 
firing ones, which can hardly be distinctly separated from them, 
form mainly three grou 1) those of rifle musket calibre for 
sweeping down infantry in the field or repelling boarders at sea; 
(2) guns of about an inch calibre, firing steel bullets with sufficient 


to stop L quick-firing guns, for playing on 


LAUNCHES AND TRIAL TRIPS. 

Tue s.s. Eldorado, built and engined by Earle’s Shipbui and 
Eegocses Company for Messrs. Thomas Wilson, Sons, and Co., 
of Hull, was taken on her official trial trip on the 29th ultimo, 
This vessel has been constructed and equi in the remarkably 
short time of four and a-half months, in order to take her place on 
the Norwegian passenger station, in lieu of the vessel of the same 
name, now called the Sfaktirea, and sold to the Greek Government 
fora fast cruiser at the nagnese @ the year, as recently mentioned 
by us. Her y ~w are triple-compound, three-crank, havin; 
cylinders 28in., 43in., and 70in. diameter by 39in. stroke, cmgytiel 
with steam of 150 lb. pressure by two large steel, cylindrical, tubular 

ilers, each fitted with four of Fox’s patent corrugated furnaces 
and Henderson’s patent self-cleaning fire-bars. The ship was taken 
@ number 


with a set of Lobni 
— being annular, and these indicate 630- power, with 

revolutions, and 1501b. steam ure in the boiler. The 
latter is double-ended, and has four furnaces. The speed guaran- 
teed by the builders was 13 knots per hour. The trial gave a mean 
speed of 14°] knots per hour. The amount of coal consumed when 
running 14 knots was, we are informed, 9 cwt. per hour, with 630 
indicated horse-power, and we are further informed that \- 
sive speed trials showed that when running at a speed of 3 knots. 
and indicating 500 horse-power, the consumption was 7 cwt. of coal 
per hour, or 1°568 lb. per 1-horse power per hour, and with a speed 
of 11 knots, 320 indicated horse-power, it was reduced to 5 cwt. of 
coal per hour. The Fire Fay leaves this week for a cruise in Nor- 
wegian waters, 


Messrs. William Simons and Co. have launched at Renfrew a 
, called the hin, and built for 

the Crown Agents for the Colonies. The Dol 
indicted horsepower, having angle 


@ single working 
w 

vessel's own flotation to 33ft. a0 3 water. It lifts 240 tons of 

free 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


@ predominance of sellers over buyers in all d ents, and 
no wes expronsed that the cales made ch have been of 
light accoun 


namely, £7 for bars and £8 10s. for sheets and plates. was 
the rate fixed at the beginning of May last, when a reduction of 
or their second qualities these same best 


reduce the price of first qualities, 
q , they wou lose works, 
Bars, round, square, and flat, £7 ; best _— suitable for chain- 
» £8 10s.; double best, suitable for 
the like, £9 10s. ; ating Sone, 30s, 


the firm quote £8 10s, £9 10s., £10 10s., and £14 10s., 


according to q' 3 and sheets, £8 1s. for 20 gauge; £10 for 
gauge; and £11 10s. for 27 gauge. Hoops they quote £7 1 
; and wide strips £8 


Messrs, John Bradley and Co., w’ reason of the 
other house in the trade, price all bars above gin. £1 10s., whi 
£2 10s, above the price of the other marked bar firms. Hoops 

uote £8 10s., which is £1 per ton advance on other firms, 

eets and plates £10, which is £1 10s. more than other best 
makers are asking. Rounds and sq up to in, are quoted at 
“= advance upon the terms of other firms of ton, 


8, ; ves 3 best Corngreaves 
£7 Ibs. ; tank plates, £7; best Corngreaves angles’ 8 best 


265 | against £7 by other firms. Stri; 


t, £10. Boiler- | the Australian 


nny a tees, £6 15s, ; and best Corngreaves hoops, £6 15s, 
P Mitre iron, rolled by Phili 


round or square, and flats 
lating also £7 
£8 


amount of business this week, and so, too, did the strip and hoop 
makers. Export merchants are fair customers in this line, and 
orders are also received direct from Australia, South Africa, 
South America, India, and other markets. Prices in this d t- 
ment varied from £5 10s, down to £5, and even £4 15s., for 

and £4 17s. 6d. to £5 for gas eae ans £5 5s. to £5 10s, for common 
hoops. Superior hoops were . to £1 additional. Bedstead 
strips were £6 10s. to £7, Compared with the prices ruling at the 
January quarterly we common bars, hoops, and strips showed 


The | a reduction of 5s. 


Sheets for use by galvanisers 
reason of the little better tone which characterised the galvanised 
trade. This improvement arose out of more satisfactory reports 
to hand from the antipodes and the Southern States of America 
of the condition of the wool and other produce markets. Values 
have recovered. At present, however, the galvanisers and the 
black sheet makers are at only part production, and some of them 
are very slack. Prices are varied, and although £5 15s. remains 
the nominal minimum for singles, and £6 for doubles, it is 
admitted that sales are taking place at less. Lattens are quoted 
ah oaghaen Current prices are a drop on those of last January 


per ton. 
Orders for sheets, bars, and 
ordered by local middlemen from North of England works for 


Large sized sheets, rolled for special 
to \. i sheets, ro or jal purposes, 
have just ea brought from Warrington delivered into this dis- 
trict at £3 per ton less than the buyer would have had to give to 
Staffordshire makers, The work was, however, of a special sort. 
Tank and safe plates are coming into this district from the North 
of England at prices much under those,of the native makers. 
They are mainly common qualities, a class of trade which Staf- 
fordshire plate makers do not profess to cultivate. Safe plates 
are arriving at £5 15s. per ton and upwards, while for superior 
sorts from native makers safe firms are paying prices up to £9, 
All-mine pigs have been re-dec this week for the new 
quarter without alteration for Shropshire and Staffordshire sorts, 
u the nominal basis of 52s. 6d. to 55s. for hot-blast pigs, and 
75s. to 80s. for cold-blast. Very few transactions, however, took 
lace at these figures, the selling price of hot-blast was 
Fos. Cold-blast held its own very fairly. Common pigs were 5s. 
down on last January prices. Part-mine pigs were 35s. to 403., 
and on to 42s, 6d., common foundry 30s, to 6d., and common 
forge, 27s. 6d. to 30s. Willingsworth make was quoted 32s. 6d. 
“The number of furnaces now blowing in South Staffordshire 
and East Worcestershire is returned at 29. The firms who are 
doing most are Mr. Alfred Hickman, who is blowing four furnaces 
out of six built, the Earl of Dudley, the New British Iron Com- 
pany, and Messrs, Roberts and Co., each of whom is blowing 


Inquiries were to-day—Thursday—upon the market for lots of 
Lincolnshire, South Yorkshire, ire, Leicestershire, and 
ens aye en pigs. Buyers, however, were very chary in the 
matter of price, and sellers had to accept low terms. Derbyshires 
mostly remain at 34s, to 35s. delivered to railway stations in this 
district ; Northamptons, 33s. to 34s.; Lincolnshires, 38s. to 38s. 6d.; 
and Thorncliffe, South Yorkshire, pigs, 47s. to 47s. 6d., without 
business. This isa on the ag En ee six months ago 
of 4s, to 5s. per ton on shires and Northamptons, and 3s. to 
3s. 6d. on Lincolnshi 


ires, 

Hematites changed hands, but only in moderate quantities. 
Cumberland firms, such as the Barrow and Carnforth Companies, 

uoted 52s. 6d. delivered, and for Ulverstone brand as much as 
83s. Gd. was asked. Yet some of the best South Wales descrip- 
tions were freely offered at 50s., with 41s. 6d. for second qualities. 
These Welsh hematite prices are a fall on January last of 4s. on 
a drop of only 1s 


ton. 

At ham —the Galvanised Iron Trade 
Association declared up 5s., een 
colonial, South American, and Cape demand, the rise in 

ter. Orders are much more numerous. Black sheets, &c., 


firmer, though prices were not quotably changed. Steel was 
offered in t variety, at £4 5s. to £4 10s. for blooms and bi 
and £5 for Staffordshire bars. 


There was little that was encouraging in the reports of the North 
Staffordshire iron and coalmasters at their quarterly meeting at 
seems to have e @ of curtailing production at t! 
with the uent reduced output of pigs. Prices Gielta 
improvement. Not much business was transacted at the meeting, 
but it was hoped that the inquiries which were made would t 
in increased trad: 


le. 

A pleasing incident took place at Dudley on Saturday, w! 
in the presence of a thering, Mr. E. Fubersoine a 
retiring agent of the Earl of Dudley, was presented with a ser- 
vice of plate, which had been subscribed for by the heads of the 


lliery | departments. Mr. Smith is retiring after a service of ee 


= with the noble house of Ward and Dudley. Mr. Fisher- 
ith introduced Mr. Tylden Wright, his successor, who in a short 
ct Gnd tu Gat tiny wight 
‘or fresh fields of enterprise, and he s' t they might 
and find more beyond the fault at male, ” 
Some of the heavier branches of the metalliferous trades outside 
iron and steel manufacture are pretty favourably situated, heavy 
ironwork for structural purposes, machinery castings, and railway- 
making materials being in fair demand. Engineers are better 
nee on export than on home orders, and light ironfounders are 
ily employed on rye Page for South Africa and India. 
i tool ers, wire netting firms, and some other 
ily welcome the improvement in the Austra- 


Th — and tricycle machine ind is brisk at da 


and even some o Chinese 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 
Manchester, —Business in the iron trade of this district, if it does 


not get any worse, still makes no towards im- 


still show a disposition to entertain anything in the shape of a 
uraging feature is the continued 
absence of anything in the future to indicate any prospect of im- 


and the complete failure of low prices to bring forward 
before makers, both in pig and finished iron,: 


The prospect 


were slightly firmer in price, by 


is the very unsatisfactory one of a continued on to keep 

works going at unremunerative prices, and a reduction of the out- 

_ is gradually forcing itself upon producers as the only remedy 
or the + ruinous competition in the market. — 

The Manchester iron market on was again more or less 
unsettled by the excitement of the parliamentary elections, and 
far as business was concerned, 

ominally quoted rates are without alteration. For Lancashire 
pig iron ers’ quotations remain at about 37s, to 37s. 6d., less 

4 per cent., for forge and foundry delivered equal to Manchester, 
but at these figures they are doing practically little or nothing, and 
where an occasional o; of any moment is booked they have to 
meet buyers with some concession. District brands vary so much 
in price that it is difficult to quote any fixed current market rate. 
Some brands are to be got as low as 34s. to 343. 6d., less > = 
cent., for forge and foundry qualities delivered equal to Man- 
chester, whilst for others makers quote 36s. to 36s. 6d., less 24 per 
cent., delivered here as their minimum figures, but even at the 
lowest prices there is little cr nothing doing. Outside brands 
offering here remain about steady as regards quoted rates, but 
buyers who have orders of any weight to ange have no difficulty 
in finding sellers at under current mar 
named brands of Middlesbrough foundry are to be got at about 38s. 
net cash, delivered equal to Manchester. 

For hematite there is still only a very slow demand, and prices 

per cent., for No. 3 fo’ qualities deliv eq 
to Manchester, but they could be got at 1s. ton under this 
figure, and good Cumberland qualities at about 50s. to 51s. per ton 
delivered here. 

In the manufactured iron trade there is still only a very small 
weight of business coming forward, and in some cases buyers and 
sellers seem rather disposed to hold back until after the quarter! 
meetings, although it is difficult to understand what i 
change these are at all likely to bring forward. There is nothing 


hoops, are still being by | to justify any antici Mion of 
some local in outside districts at prices less t those | bable that prices will come any lower. Al here and there 
which | makers can accept. Sheets up to 16 gauge are being | bar iron is to be got through merchants at makers’ 


prices, 
generally there seems to be a determined stand at £4 17s, 6d. as 
the very minimum basis of quoted rates for either ire or 
Staffordshire bars delivered into this district. In hoops and sheets 
rather more business is in some cases reported to be stirring, but 
no better prices are obtained ; delivered into the Manchester 
district can be got readily at 7s. 6d., and good qualities of 


sheets at £6 10s. per ton. 

The condition of the engineering trades continues very unsatis- 
factory. It is true the returns of the trades union societies show 
a continued slightly decreasing number of unemployed. This 
month’s report of the Steam Engine Makers’ Society is again of a 
slightly improved tone, and there was a further reduction.in the 
number of unemployed, which, as compared with the returns for 
March, shows a of about two per cent., and there are not 
now more than about 34 per cent. of the members actually in receipt 
of out-of-work donation. There is, however, still no perceptible 
pn pa in the actual condition of trade, which at the best is 

y as moderate, and although the number of unem- 
ployed continues to decrease ; the returns as to the actual amount 
of wages paid in this district show that the men are actually 
earning much less, which is an indication that in a large number 
of cases they are only being on short time. The increase of 
activity in some classes of work which is usual at this season of 
the year may, of course, fully account for an extra number of men 
getting into employment, but the information I get from reliable 
sources shows no improvement whatever in the leading branches 
tool-makers seem to be the 
best employed, but they are, as a rule, only moderately supplied 
with work, and apart from special work, other its are 
only bry J indifferently employed, with the weight of new work 


in a reverse 


machine the gearing is dispensed with, and the drills 
are all driven in one direction by means of an archimedean 
screw. This t the further advantage that 


arrangement possesses 
a new drill can be put into any of the spindles without stop 


operating upon them, may 
turned at the same time, although they may be of different —— 
diameters. i which might be appli 


y 
makers are in receipt of contracts which will keep their furnaces i 
sage bar trade. The output of iron in this district may roughly 


as they have been, and makers’ delivery engagements are consid: 

not — reference to home but to continental and foreign orders, 
Prices show no change, and parcels of mixed Bessemer iron are offered 
at 42s, per ton net at makers’ works, with No. 3 forge and foundry 
pant fg ton upwards, The steel trade is only brisk in the 
two chief departments already referred to. ae = 


t+ rates, and the best - 


Orks, 18 & Orm 08, per nm the 
other list houses. Bars of gin. round or square, or }in. to jzin. 
n. by gin. or Yi. are £6 15s., as ; 
ps from 1}in, to 6in. broad £7 5s., F 
. Sheets of 20 w.g. are £7 15s.; 1 
. Wednesbury Oak branded quali- 
ties are quoted at £1 per ton less than Mitre. , 
It is noteworthy that in 1873 Staffordshire marked bars, which 
are this week freely quoted at £7, were strong at £16 per ton. | 
The medium and common bar makers received a moderate : 
delivery in the Thames at £5 lbs, per ton. But the quality of the 
of runs with and ——- the tide gave a mean speed of 14°9 knots, 
the machinery working most satisfactorily the whole of the day. 
On her return to she was handed over to 
On Friday, 2nd inst., the steam yacht Fire Fay was tried for 
speed in her cruising trim en the measured knot at Skelmorlie, 
with her full equipment and 40 tons of coal on board ready for sea. . 
The Fire Fay has been built for Mr. J. W. Clayton, of Hampton- 
on-Thames, by Messrs. Lobnitz and Co., Renfrew. The following 
are her dimensions :—Length between perpendiculars on water- 
line, 170ft.; breadth moulded, 22ft.; de th, 12ft. Gin. She is fitted 
Messrs. W. Collier and Co., of Salford, who have in hand an 
order for a complete set of tools for the manufacture of cotton 
machinery, have introduced several improvements, which they are 
now carrying out in this class of pase machine tools. Amongst 
these they are introducing an entirely new tool for drilling carding 
engine cylinders. In the present tools for this class of work the 
drills are actuated by spur gearing, which necessitates one-half 
of the drills being driven in one direction, and the oth<r half 
«direction. In Messrs. Collier's new drilling 
e machine, ani erent lengths can tool 
is being constructed for drilling twenty holes at once, and is adjust- 
able for cylinders from 24in. up to 50in. diameter, and a motion is 
attached to each drill spindle to make it entirely independent. 
Another improved tool is a lathe for turning the outside surfaces / 
of licker-in or leader rollers for carding engines, which is so 
arranged that it is adapted for turning two rollers at once from 7in. 
to 10in. diameter and in length up to 50in. This tool consists of a 
of Sir John Coode, O.E., and Mr. William Mathews, assisted by ong double bed with double fast-and-loose headstocks, and suit- 
Mr. Wilson Wingate, a ye engineer, and Mr. W. N. Bain, able clutch-box gearing. There are two separate sliding carriages, 
resident engineer, and is the third vessel built by this firm for the each fitted with a compound rest ed to carry two tools, so 8 
Crown Agents, and in a few days will proceed to the West Indies. a 
or any purpose where two rollers or 8 ave UrLed at O1Ce, 
In the coal trade the demand all through continues extremely 
except — are putting down is 
only with very great di ty they are kept going about five days a 
] (From our own Correspondent.) week. There is no actually quoted change in list prices, but to 
Tuts is the week of the quarterly meetings. They were held in effect sales very low figures are taken, and there is a general want 
Wolverhampton yesterday—Wednesday—and in Birmingham this of firmness when concessions upon current market rates can bring 
—Thursday—afternoon. They drew together a good attendance forward business. At the pit mouth bert coals average about 8s, 
of iron and steel masters, export merchants and factors, co to 8s. 6d.; seconds, 6s, 6d. to 7s.; common coals, 4s. 9d. to 5s. 3d.; 
ap and agents ees in the sale of pig iron and burgy, 4s. 3d. to 4s, 9d.; and slack from 3s. for ordinary qualities 
rom various parts of the kingdom. But the general elections were to 3s. 9d. and 4s. per ton for the better sorts. 
largely discussed to the disadvantage of business. Alike the For shipment there is only a very poor demand, and steam coal 
Wolverhampton and the Birmingham markets had the appearance can be bought without difficulty at about 6s. 6d. per ton delivered i 
at the high level, Live l, or the Garston Docks. 
’ Barrow.—There is a better tone in the hematite pig iron trade, 
7 and the market is more cheerful. A large tonnage of iron is being 
; disposed of, and deliveries show a marked increase. The inquiry 
ian markets : 
a works in the district are stopped altogethor, while others have a 
a 5 | large proportion of theirfurnaces out of blast. Stocks arenot so large 
Italy, France, Spain, and other continental markets ther with 
colonies, 
markets, 
yards of builders look more bare than they have done for many 
_ Engineers and ironfounders are also very short of orders. : 
m ore finds a poor market, and large banks are stored in various 
week, ere are & few inquiries in the market, but | parts of the district. Coal and coke are in steady request at late 
most cases buyers base these on prices so excessively low that | rates. 
business is not alwa: racticable, notwithstanding that sellers| The high level bridge at Barrow has now been opened to the A 
public, but owing to some hitch between the railway company and 
a nn ne the tramway company a small portion of the tram line remains 
unfinished, which, when completed, would open out the tram 
= route from the centre of the town to and from Ramsden Dock, 
e, It is expected the difficulty will soon be arranged, 
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(From our own Correspondent.) 
Mr. MUNDELLA, during the course of his electioneering cam- 
mie for the Brightside division of Sheffield, dealt one evening 
_—— of trade and commerce. The most important item 
was the announcement that the treaty with §; 
to be sanctioned Cortes, and would come 
i fair ta which British 


cause of complaint, an the local Chambers of Commerce, as well 
as the Cutlers’ Company, have used all their influence to get 
England put upon what is known as “‘ the most-favoured-nation ” 
treatment. In the case of Sheffield alone it is believed that our 
trade can be more than doubled if equitable terms vad we my 
once British-made articles, and dou 


largely absorbing attention 
re, ely stenting a Travellers 
wo in their rgular cours would ‘have 
eastern coun ve e on their eys, it 
they would have had their’ labo labour for their i 


i 


it 


hard to onda but it is * led and money 
Be md those who owe it at present; the people have 
taught so many ways to avoid their tions. English 
merchants must be the erers when you look at the immense 
amount of credit they give in Ireland.” 
The fine summer weather which has at set in has enabled 
the farmers to get their hay in in good condi dy-> Ape 
i voured districts the crops will be light, and 
wherever one travels the root crops and sown cereals are 
seen to be suffering from want of rai The it i 


@ reduction, and ti notices are being given 
to furnace hands yh oy out. From the hematite 
cts more enco' are received. For steel rails 


THE NORTH OF ENGLAND, 
(From our own Correspondent.) 


for last was 2716 tons, 

"ee ken feature to report with regard to the finished 
ere is no new wi to 

iron trade. are as scarce as ever, and prices are unaltered. 

Steel man’ are busy. Heavy sections of steel rails can 


on trucks at makers’ works, cash 10th, less 
The Cleveland ironmasters’ statistics for Jun on 
5th inst. They show that only 04 farnaces are a werk 
built in the district. The total make of pig iron of all kinds in 
whole district during the month amounted to 202,13 
decrease of 8918 tons when compared with May. The stocks show 
a considerable increase. The total quantity held in the whole 
district on June 30th amounted to 680,185 being an increase 
of 19,413 tons for the month. The shipments ‘or June were 
,908 tons, being 7134 tons 
tons less than in June last items i 
month’s shipments were as f 809 
many, 6230 tons; Wales, 4740 tons; Holland, 3335 tons 
2365 tons; Norway and Sweden, 2320 tons; ‘italy, 2139 tons 
Aunerica, 2083 tons. y manufactured iron and 
tons, being 8434 tons less 
West 


ks, since 
two Siemens-Martin for the manufacture of steel. 


will be to a day’s notice to cease work. 
The net average 
il, and May, 1886, was 4s. 7°3ld. per ton, being a decrease 
upon the price of 4s,8d, Under the 


Board and their contractors, Messrs. Walter Scott and Co., as to 
the difficulties which have arisen during yd execution of the 
contract for the Hury reservoir is not 

held on the ch ult., to discuss the 
recommendations of the engineer, Mr. Mansergh, relative thereto. 
The main questions to be decided were two, viz., first, to what 
extent, if at all, the contractors’ claim for £4131 for extra work 
already done should be allowed ; and secondly, to what extent, if 
at all, the schedule of prices attached to the contract should be 
modified for that portion of the work which still remains to be done. 
After some discussion, a resolution was passed to the following 
effect, viz.: re That Mr. a be empowered to readjust the 
schedule of prices for the work remaining to be done on the basis 
recommended and explained a him; that the clerk to the Board 
be instructed to take care that the rearrangeme nt be so worded as 
oa the existing agreement and bond; and that the schedule 
be to any extension extension of the trench which may 


There is a tendency to alter the method of winning salt on the 
banks of the Tees, in accordance with experience ed since the 
industry commenced some years ago. The bore h hitherto put 
down have been made by Beaumont’s diamond drill. Two of the 


are now contemplating the employment of the | Th 
so successful i 


salt companies 
or system has it is sai n 
ted in the United States a brine, but so far it is a new 
. The plan of putting one tube 
for the introduction of fresh 
suction of brine, is also now 
found not to be the best possible. The salt is thereby taken firstly 
mainly at the lower end of the tube, and when it is cleared 
ibe becomes broken or bent for want of 
lateral support, and by reason of the distortion of the strata, 
which generally ensues. It is found better to have a single tube 
-y suction of the brine and another 
ff for the introduction of fresh water. 
the f damage draws te ont 
0! to tu not so great. es, 

there is not necessarily any stop- 

venience, 


I HAVE fant seen a good proof of the excellence of the steel rail 
make of Wales. At Talgarth they are now rela on the _ 
Wales, taking up a rail made at Dowlais in 1870 and turning it, 
As regards wear, it would have lasted a good deal longer but for 
the indentations underneath. Sixteen years is a good life = 
a rail, and it shows that one great item of expense in 
management is considerably lessened. Not only is the alinha of 


renewals | ened, but the number of platelayers reduced to a 
minimum. Yet steel rails at £3 10s. do not command a free sale, 
The only ‘o of any importance this week has been 1200 tons to 
Montreal. There is a slightly freer demand from home railways, 


and Malta and Bordeaux figure a little for bar iron. 

The oe demand at the steel works continues to be steel 
bar for tin-plate, and Dowlais and Cyfarthfa appear to have their 
share, There is also a little doing in steel sleepers, but so far to 
what a quantity of “ pi ” the leading ways have 
stock, and which must be i before the question of steel 

“rik ae favourably by last audit, 
n Com: shows fav 
times that have prevailed but her 


Benjamin Robert Jones has retired from the ny oye ee 
ny a on account of ill-health, and will probably be replaced 

I note that ‘Mr. Roberts, the oldest roll turner at Dowlais, is 
dead. Under Mr. Menelaus he executed some important contracts 
in the early days of steel making. 

Little notice has been paid to the death of Mr. Edward bale y oa 
of Middlesbrough, one of the most scientific and energetic of iron- 
masters. I understand that his biography is in the hands of Major 
Jones, of Cardiff, the American Consul, who had special 
nities for knowing the characteristics of the successful W: 

Mr. Jenkins, ef Consett was, like Mr. Williams, one of the “boys” 
"eccanie sidings of coal trucks is prodigious. 
e accumulation on railway tS) trucks is 
Last week the coal export from Cardiff was 50,000 tons less than 
an ordinary average twelve months ago, and at all the ports there 
is a serious falling off. I find that nearly all the steam coal 
collieries are in the same state of slackness. Oyfarthfa for the last 
six months has only worked 24 days per week, and lately 


A one day is the rule. Plymouth keeps on as well as the best. 


Merthyr Vale, Harris Navigation, and the leading collieries in the 


immedia unloaded and 
xport vessel about to sail for B y A 

wire 80 
forth, for the production of which the North of England is 
suited, is now going to Spain from Belgium and 
mg and English producers are not even invited to 
_ The reason for this is that the Spanish import 
juties — those countries, to the disadvantage of this 


country. and girder work appears, in finish 
and in ol of used, much inferior to the Eng- 
lish, but from less duty, settles aon uestion in 


nine cases out of ‘ten. It is hoped that the new Anglo-Spanish 
commercial treaty will come into operation by the - of pe es 
Rane from certain §; and 
carried out at even 
the he is, however, an able man of — 
and doce — share the unreasoning an 
i It is much to “ 


hoped he will prevail. If h tg be it should do something to help 
us to better times in the iron » with np 
should be able to defy competition in her own specialities in Spam 

at all events. 


THE 
this week, and has Rect distracted atten 
For this and other reasons the iron market has been inactive, 


Early in the week there was some interruption at the ironworks in 

consequence of the colliers being idle discussing the reduction of 

wages; but otherwise there is no material in the t of 
action. he continued addition to stocks here and in Cleve- 
has a most depressing effect. 

Business was done in the Glasgow warrant market on Friday u 
to 39s. cash. On Monday the quotation declined to 38s. _ 2 
further decline occurred on Tuesday to 38s. 7}d., closing at 8d. 
—_ Fe y transactions occurred at 386. 7d. to 38s. 8d. 

closing with buy market was with business 


iron the demand is limited, and the 
t much change, as follow: " 
-0.b, at Glasgow, ton, No. 1, 438.; No. 3, 41s.; Coltness, 
46s. 6d. 43s.; Fae 43s. 41s.; Summerlee, 45s. 6d. 
and 41s.; & 41s.; Carnbroe, 42s. and 39s. 6d.; 


and bre 
G embraced machinery 
fort, locomotives, £8638, mostly for Bombay ; sewing machines, 


than in the corre- 


2421; Ayr, 7487; Irvine, 2219; T: 
island, 18,486 ; Leith, 4136; Grangemouth, 15,642; Bo'ness, 11,188, 
The continued low prices make coalmasters very anxious to sell as 
much as possible, the return on individual quantities being so 
small, As yet to meet 
every demand, although the colliers in some localities are endeavour- 


tput. 
last week the reduction of miners’ wages has become much 
asin’. At the ironmasters’ as well as at the salemasters’ 
the reduction is being effected, and a large proportion of the 
miners were idle in the early part of the week. e leaders of 
the men are, how: that in 


785 vessels, and six mon’ 


knots. She 


;| German ports for over-sea g 


their lowest 
in the coal at they have never known trade so bad . 


until the enema ‘Reatte of the country are more active it is 


I to record a falling-off tent fuel. Loe 
am Teco! ata in 
sory to eo fate 


NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE iron business has this week been very sl In 
sellers are more numerous than buyers. The girder trade is 
bad, although a great deal of building is going on in the large to 
where girders are in good pe but the prices have been 
a and are going back, in spite of the al 
de For boiler plates there been a regular sale, 
the prices have kept up to those — by the Convention. 
wire mills complain of no demand from abroad, 
offers are the rule and prices in favour of the buyers, 
demand for steel rails is becoming less and less, and as 
orders are worked off there are none to replace them, but 
in the near future there are small lots which 
be given out for native railways, but for orders for ery § no 
news is stirring, and, indeed, it is not at all likely that the w 
here will accept orders at M. 68 to 70 per ton, as is 
has been ione't in England lately. The locomotive 
factories have booked 
shortly expected to be given out. In general they are all 
moderate extent employed on old ers. The machine 
boiler shops and foundries all require more work to keep them 
any way employed full time. The prices of the various sorts of 
iron and steel rails remain the same as given in the last report; 
the same as coal and coke; wrought iron rails, M. 80° 
to 94. It is reported here that a works near Naples will shortly 
be in a position to make 100,000 tons of steel rails per annum. 

The production of pig iron in | 
in the month of May, 1886, was 282,236 38,997 tons of 
was forge and spiegeleisen, 37, m. 76,487 tons 
basic, oundry pis. The production in May 
amounted to 318,606 m.t. rom January Ist to the end o 
1866, there were ‘produced 1,427,572 tons, against 1,561,400 for 
same period last year. 

can uilding an pany a' » for 
the North se ae Company at Bremen, has just com- 
pleted her six hours’ run at sea, Her average speed is re- 
ported to have been 12°77 knots, whilst the guaranteed speed was 
“ have been a eens her maximum speed having reached 13} 

now take her station at Bremen prepara’ 

to the opening of the regular service between Germany 
Australia and Japan. In connection with this event a paragraph 
has appeared in a commercial organ which, whilst apologising for 
its introduction here, it may not be uninteresting to communicate. 


2S. 

: 


ES 


from | It runs as follows:—‘‘ The approaching opening of the German 


steamship line to Australia ps) the East is causing in business 
circles in London a very marked feeling of anxiety. Even whilst 
the German competition up to this was carried on under such diffi- 
cult conditions, the English export trade to Australia had 
begun to find out what a dangerous rival it had in Germany, 
but now the situation is likely to become more and more 
unfavourable to English enterprise, because the attractions of 
will be sure to become a 
as soon as the German line is opened. It is a fact that 
England who are most capable of giving an opinion, and when 
interests are most affected, are beginning to doubt whether London 
will much longer be able to maintain the nee, it has hitherto 
enjoyed as an ee for the rest of the world. The transit and 
entrep6t business of London has declined 10 per cent. within the 
last five ane - greater = of which has been transferred to 
the German North Sea ports 

The pent Wid here are agita’ for a duty on the raw 
qutcaddhanhs and on copper and brass scrap w now enters free of 
duty. But in consideration of the large quantity of worked-up 
material which is made and afterwards ex; , it is scarcely pro- 
bable that the Government will entertain the proposition, 
as the metal workers are getting up a counter agitation. It appears 
— 15,698 tons of raw material were imported last year, whilst 

15,406 tons of metal wares were In this connection it 
may be mentioned that the metal workers’ official organ declares 
that the German metal wares are quite shouldering out the English 
even in what used to be reckoned upon as our own markets abroad 
and in our Colonies, and that to tain the situation effort 
must be made and advan’ sought, which a sc ass raw 
material would at once 


handicapped in the panish_ markets has alone been STi0} 
from continental competition. While this prospect is exceeding 
' gratifying, it must be admitted that the outlook in the Uni 
: States is not so promising. There was considerable hope that the 
tariff duties would have been reduced this session, but it is now ; 
felt that very little probability of another reduction can be enter- 
having long suffered from want of employment, are not so foolish 
as to neglect it for the temporary excitement of a general elec- 
tion. Still it will be a great relief to business houses when the 
turmoil is over. 
' There has been but a moderate business this year at the seaside 
resorts and other watering places. The general elections have : 
interfered with the holidays, and many of the leading pleasure 
places which would, under ordinary circumstances, have been 
filled during the t fine weather, are now much emptier than 
usual, the result —_ that hotel proprietors, restaurant keepers, 
and lodging-house aay are not encouraged to replenish their 
: stocks of cutlery, plated ware, and hardware goods generally. 
Although the Scotch trade remains fairly good the demand for fe Deigials are tue Panu i 
Ireland is excessively light. Local houses continue to receive | work and other material in a somewhat unpleasant manner. 
letters in which the Irish merchants complain wy Aes the evil 
effects of political agitation on business. The leading firm in 
Cork, writing to a well-known Sheffield house, states that since 
May business has been extremely bad, and they did not think — 
they should ever see such times. ‘*The gentry we do busi- 
= — : ~; Pitwood is fairly brisk at 15s. 
reo Eee EE EB The advance in tin-plate is maintained, and makers are firm in 
resisting attempts to bring down quotations. It was thought that 
when tin stopped in its rapid movement wae tin-plate would 
show this is not the and 
demand for cutlery ahd other goods from the United States is 
maintained, but is mainly in the hands of the leading houses. 
The colonial markets are very fair, and good orders have been ————— 
India and Australia. Continental 
trade is in nearly all directions. 
In the iron trade the make of pig, light as it is. shows further NOTES FROM SCOTLAND. 
| present quotations, it looks as if bottom has not yet been touched. ee 
House coal continues to be in very poor request. Silkstones are | and the quotations of pigs have decli from the slight improve- 
now making 7s. 6d. to 8s. 6d. at the pits, but other qualities can | ment established towards the close of last week. Fewer inquiries 
be obtained at about 6s. per ton. There is a better tone, however, | have been received, and the amount of transactions is pronounced 
in steam coal, which has been rather brisker during the last six | unsatisfactory. The shipments of pig iron from Scotch ports in the 
months, past week were small, being 6424 tons, as compared with 5694 in 
the ing week, and 7410 in the mding week of 1885, 
THE a was held at 
Middlesbrough on Tuesday last, and was thinly attended. The 
Consett Iron Company exhibited some fine specimens of Siemens 
steel ship and boiler-plates of their own manufacture, otherwise 
there was nothing special to mark it as a quarter day. The 
unfavourable returns for June have had a depressing effect on the 
market, and neither buyers nor sellers showed any anxiety to do 
business. Only a few sales were made, but it cannot be said prices 
were any worse than on the previous Tuesday. The majority of 
the merchants quoted 29s. 44d. per ton for prompt deliv of 
No. in isolated cases 14d. per ton less was ro: 
For delivery to the end of the third quarter some consumers offer 
30s. per ton for No. 3, but sales far 
lakers do not care to accept these prices, and are ing out o 
the market at present. “ f ; —— 39s. 6d. and 35s. 6d.; Govan, at Broomielaw, 39s. 6d. and 36s.; 
Warrants are 29s. 6d. to 29s. 9d. per ton, but there is little | Shotts, at Leith, 44s. and 43s.; Carron, at Grangemouth, 47s. 6d. 
business done in them. and 44s. 6d.; Kinneil, at Bo'ness, 43s. and 42s.; Glengarnock, at 
The stock of Cleveland pig iron in Messrs. Connal’s store at | Ardrossan, 42s. 6d. and 39s. 6d.; Eglinton, 39s. 3d. and 36s. 3d.; 
Middlesbrough amounted on Monday last to 258,852 tons, the | Dalmellington, 40s. 6d. and 38s. 1 
increase for the week being 3976 tons. At Glasgow the increase One or two steel-making firms now complain of a scarcity of 
ught at . Od. per ton, and steel plates at per ton— | £7550; and general iron manufactures, £30,500. 
In the shipping department of the coal trade there has been more 
activity in the past week, and the aggregate quantity sent away 
from the different ports is considerably larger 
sponding week of 1885. At Glasgow 29,444 tons were shipped | 
ock-out would certainly be the consequence, as at most of the 
works there are large stocks of pig iron that would supply the 
market for a considerable time. 
Un urday la ne Consett Iron Company gavi Returns are now available of the foreign shipping trade of the 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 26th, 

ALTHOUGH the improvement in our commercial 
world is slow, it is undoubtedly steady and sure, 
There is no longer any apprehension of serious 
trouble, and consequently trade is increasing in 
all our large industrial centres. Yet it cannot 
be said that there has been any sensible advance 
in prices, and the high-water marks.on the Stock 
Exchange in the great cities of the United States 
have shown pretty favourably with the water 
marks of the same time last year. There is 


neither a swell nor a shrinkage in our markets. 
We are in a state of expectancy, and only keep 
floating until we see a little fart er ahead. The 


knowing ones seem to anticipate higher prices 
during the next two or three weeks; but while 
working with a certain degree of satisfaction, they 
hold 4 purses very tight, and are slow in 
giving large orders. ithal, there seems to 
plenty J money ready for investment in rail- 
road bonds at advancing prices, Our crops pro- 
mise to be good both in mpeg 3 and quality, and 
this will have the tend ig exports 
and checking gold diane, thereby leaving us 
with a large surplus for next year, which will 
make our home values cheaper still. There is 
hardly any fear that the present Congress will 
have anything to do with the tariff or - 
this source of anxiety exists onl 
the most nervous minds, Builders are hi = 
work, The work men are mostly satisfied, 
and everything points to a fairly prosperous 
season in this TB ame In the real estate line 
there is a great deal doing in a private way, which 
means in a more or less speculative way. 

Lumber dealers have met with mane opposition 
to the movement set on foot and agitated for 
some time, to the etfect of forming lumber 
exchanges in all the t cities of the United 
States, and especially New York city. The oppo- 
nents of this movement din that onesty ps 
——> among lumber manufacturers and 

gos. The two camps are pretty 
po ivided at present. One is anxious to 
have a protective guard, and the other wishes to 
move about freely and independently. They are 
both conten exultant, and their business is 
boom First-class lots of walnut, ash, cherry 
and popla are in fair demand. Oak is gobbled 
up in no time by dealers, and they cry for more. 
It is only now that our Eastern cities are feeling 
ja —- of the slack season which we have just 
Boston seems to be fairly supplied 
jan now a all kinds of lumber. The arrivals 
it week include six cargoes of 2066 pieces, some 
being ordered and the remainder for yard pur- 
In Chicago, building timber is in good 
lemand, Lake arrivals are numerous; cargoes 
chiefly of basswood, birch, and maple. Hard- 
wood lumber and timber amount to nearly 
4,000,°00ft. each week. The Gulf Coast cypress 
is growing in favour. The beer wers of the 
West have discovered the durability of it, which 
makes it very valuable to them for vat purposes. 

The iron trade is receiving some impetus just 
now, as numbers of railroads are in course of 
extension all over the United States. Our exports 
are ing, and exporters say the foreign markets 

yo thoric with supplies, and they predict a 
k for some time to come. In Phila- 
del ian the equilibrium is re-established, and 
although large buyers are still a little sluggish 
and cautious, their nervousness has entirely dis- 
B all around is getting steady, 

with a fair prospect of booming up pretty soon, 


NEW COMPANIES. 
have just been regis- 


Aireside Steel and Iron Company, Limited, 
This company to take over the propert; 
and effects of the Aireside Hematite 
pony upon terms of an agreement of 25th May. 
t was registered on the 26th ult. with a capital 
in £10 shares. The purchase 

deration is £61,124 10s. 3d., — 
£4] 124 10s. 31. cash, and the balance in fully- 


paid shares, The subseribers are :— 
Shares, 
*Joseph Ledger, Keswick, ironmaster .. .. .. 1 
r, irkstall, Leste, ironmaster 1 
*C. J. alentine, M.P., Workingtoa, tronmister 1 
*W. Scott, contractor .. 1 
W. Dughton, Worki ington, 
ngton, er, ee 1 
A. R. Hill, Leeds, ironfounder.. .. .. ee 1 


The number of directors is not to te ne than 
three nor more than seven; 100 
pees the first are the subscribers deno ted by 


Australasian Ice and Cold Storage Compan, 
‘Limited, pany, 


This compan: y Jape to erect factories in 
A New or elsewhere, for the 
manufacture of ice and erated waters and bever- 
ages, and to establish cold stores for the preser- 
—— and freezing of perishable articles of food. 


pe. grag on the 29th ult. with a capital 
ot Hit, , 00, in shares, with the following as 


Fabre, 79, Mark-lane, wine merchant... .. 1 

bs, 11 » Winoott-treet, Kennington-roed, 
C. E. Pake 7, Fe rncliff-road, Dalston, clerk 1 
A | t. John's College High- 
Issac Fuller, 8, old Jewry 
J. A, Codd, 11} Queen Victoria-street 


The number of directors is not to be less than 


resident in each colony. In — of an 
agreement of the Ist ult., the Ice Factory Con- 
struction Company, Limited, have the right to 
pte two duly qualified persons as directors, 
subject thereto the names of the first 
praca will be determined by the subscribers, 
ba shareholder being qualified; remuneration, 
Fae ged annum to each member of the London 
» with an additional £10 each for every 

to per cent. dividend in excess of 8 o- 
annum upon the paid-up capital. Lenken 


board will appoint the remuneration of the Colo- 
nial directors. 


Ball’s Patent Dredger Company, Limited, 

this company proposes to acquire and wor! 
po a letters patent granted to Charles Julius 
Ball for dredging — and It 
was registered on the 26th ult. with a capital of 
£14,000, in £20 shares. The purchase considera- 
tion is £2000 cash, 550 fully-paid B shares, and 
50 per cent, of the net profits until a further sum 
of has been paid to the vendor. The sub- 
scribers are :— 


J. R. 10, Moorgate-street, chartered 
accou’ 

J. Postans, 69, Lombard-street, ‘secretary to a 


1 
oo 1 
J. Ealing ‘Dean | 1 
W. M. Douell, 2, lamaneen East Dulwich | - 1 
ht, 69, Lombard- street, merchant ow 1 
*C. Ball, ok, Marsonette- -street, St. Leonards . 1 
V. P. Jenkins, 16, Leadenhall-street, solicitor .. 1 
The number of directors is not to be less than 
three nor more than seven; qualification, five 
shares; the first are the subscribers denoted by 
an asterisk, and Mr. J. Jackson; the company in 
general meeting will determine remuneration. 


Charles Nelson and Company, Limited. 
This company was constituted by deed of settle- 
ment on the 27th of April, and was enc bee " 
the 28th ult. as a limited company with a ca 
of £100,000, divided into 2U0 preference an 
ordinary shares of £100 each. It proposes . 
carry on business as lime burners, cement manu- 
facturers, brick and tile manufacturers, quarry 
owners, stone merchants, and paviors. 500 shares 


and F, W. Summers; remuneration, £1 1s. to each 

director for every meeting attended, and 10 

cent. of the balance of net profits remaining after 
payment of 10 per cent, dividend. 


Company, Limited. 
pany proposes to operate upon and to 
manufacture ores, minerals, and 
of all description, and for such purposes to 
the business and assets of the Coalbrookdale 
Company, Limited, of Horsehay, Salop.. It was 
registered on the 24th ult. with a capital of 
£100,000, in £1 shares, with the following as first 
subscribers :— 
Shares. 


E. D. Reynolds, 8, Clement’s-lane, merchant 

H. Carter, 3, Clement’s- lane, merchant . 

T. Abercrombie Welton, 5, Moorgate- -street, char- 
tered accountant 

H. J. Millner, 7, Laurence’ Pountney-hill, ‘secre- 
tary toa 

Alexsnder Taylor, 7, “Laurence Pountney-hill, 
merchant . ee 

W. Carter, 122, Cannon-street, iron merchant |. 


The number of ‘diseebede 1 is not to be lens than 
three nor more than seven; the first are Messrs. 
Frederick Monks, Warrington, Lancashire; Wm, 
Gregory Norris, of Coalbrookdale; E. Lovell 
Squire, of Coalbrookdale; H. Charles Simpson, 
the present manager of the Horsehay Works; and 
T. Abercrombie Welton; qualification, 250 shares ; 
the company in general ieeting will determine 
remuneration. 


Hampton Piains Syndicate, Limited. 
This syndicate proposes, with a view to the 
early formation of a large land and colonisation 


are taken up, and upon 204 the full t is 
paid up, and > the remaining 296 shares £80 
per share has been paid. The members are :— 


Shares. 
G. H. Nelson, The Lawn, Warwick, manufacturer 
E. M. Nelson, Ealing, manufacturer... 200 
*T. P. Blyth, Rugby, cement manufacturer — 


P. Rugby, cement manufacturer .. .. 148 
*W.W , 40, Camden-square, cement 
manufacturer 148 


F. J. Roberta, 104, Sutherland-gardens, W., 


barris' 
J. Blackstone, 6, Albert-terrace, Rogent’s Park, 
surgeon . 1 
G. Nelson, The Lawn, Warwick, manufacturer « ee 1 
C. M. Nelson, Rugby .. 1 
The number of directors 4 is to seven ; 
ualification, £500 of nominal capital, The first 
irectors are the subscribers denoted by an 
asterisk. The remuneration of each managing 
director will be per annum, and of the 
ordinary Gheotees such sum as the company in 
general meeting may determine, 


Cycloidal Screw Propeller Company, Limited. 
Upon terms of an agreement of the 18th ult. 


this company proposes to acquire certain British 
and foreign patent rights granted to George 
Edward Vaug and William Charles Hallett 


for improvements in screw propellers, It was 
registered on the 25th ult. with a capital of 
£20,000, in £10 shares, whereof 1100 are 7 per 
cent. cumulative preference shares. The pur- 
chase consideration is as follows :—£3000 in fully- 
paid ordinary shares to Lord Alfred Paget, and 


tion, to acguire 1,340,000 acres of land in 
Hampton Plains, Western Australia, and an Act 
from the Australian Government authorising the 
construction of a railway from Hampton Plains 
to Esperance Bay, with or without a Government 
subvention in land or otherwise. Also to acquire 
land lying between Hampton Plains and Esperance 
Bay and in Western Australia. It was registered 
on the 29th ult. with a capital of £20,000, in 
£100 shares. The subscribers are :— 


Colonel J. T. North, Eltham 

T. E. Goddard, St. Michael’s-alley, Cornhill” 
A. 8. Dimsdale, 1, Acacia-road, Wood-green a 
W. C. Petmon, 5, Dorville-road, Lee .. .. .. 
H. 19. Lincoln’s-inn-fields |. 
F. J. Smith, Island Cottage, Chiswick . 

G. Bush, Cc. Gracechurch-strect ..  .. 


Registered without special articles. 


Samuel Kidd and Co., Limited. 

This company proposes to take over and carry 
on the business of millers and corn, flour, and 
grain merchants, carried on by S. Kidd and Co., 
at Isleworth, Middlesex, and also the businesses 
of White, Wright, and Co., of New Crane Mills, 
Shadwell, and of Richard Wright and Sons, of 
37, Mark-lane-chambers. It was registered on 
the 24th ult, with a capital of £150,000, in £100 
shares. The subscribers are :— 


£3000 in cash and £6000 in fully- ey y 
shares to Mr. Hallett. The subscri i— 


“M. B. Lucas, 18, Penywern-road, South Ken- - 
sington 
*Captain Vv. 0. Inglefield, RN, 107, Vietoria- 
street « & 
*W. C. Houstoun, 8, Grosvenor. mansions oo 
E. F. Mogg, Lebanon-gardens, Wandsworth 


F. J. Fox, 123, Loughborough-road, Brixton . 

R. G. Fuller, 19, 
hill-gate 
The aumber of directors 4 is to ‘be less than 

three nor more than six; qualification, thirty 
shares ; the remuneration of the board is not to 
exceed £300 per annum, or be less than £150 per 
annum, and a further sum of £20 per annum for 
each director for every 1 per cent, dividend in 
excess of 10 per cent. 


Dixon, Horsburgh, and Co, Limited. 
This company proposes to acquire the business 
formerly carried on by the Mendip Paper Mills 
Company in the out parish of St. Cuthbert, in 
Wells, and the parish of Wokey, Somerset. It 
was registered on the 24th ult. with a capital of 
£30,000, in £500 shares. The subscribers are :— 


Shares 
‘Joseph Dixon, Oughty — 
manufacturer 


e Dixon, Bruntliffe, 1: land: 
‘acturer 
J. ao na Cullompton, Devon, paper manu- 
"1, Hayter-road, Brixton, ‘paper 
W. Liddle, C.E., 55, Blundell-street, Caledonian- 
a. Liddle, Newton Colliery, Glasgow, colliery 
manager ‘ 


The of is net to be lee than 
three nor more than five; the first are the sub- 
scribers denoted by an asterisk, and John Dixon, 
of Scholecroft, Brincliffe, Leeds; the qualification 
for future will be £2000 i in shares; the 
company in general meeting will determine re- 
muneration, 


Elizabeth Tin Mine, Limited. 
This company proposes to acquire and work a 
ny situate in “the parish of St. 
hop, Com It was registered on the 29th 
rg with a capital of £25,000, in £1 shares. The 
subscribers are :— 


*F. W. Summers, 5, Homerton-road, fl 

E. Carter, 52, Finsbury-pavement, 

8. Bleach, 24, White-street, printer 

rs, 8 and 4, Great Winchester-street, 
GF. Chave, 8 and 4, “Great Winchester-street, 


‘solicito’ 
Deane M.E., 6, st. en's-avenue, Shey 


W. Scott, 8, Broad. -street-buildings, “accountant . ee 
The number of directors is not to be less than 


three nor more than five; the first are Messrs, 
Simeon Hadley, C, H, De Mortimer-MacIntosh, 


1 
1 
1 
1 
1 
1 
1 


Shares. 
*W. Podger, Isleworth Mill, miller a 1 
*H. R. Perry, Isleworth, miller 1 
jun., New Crane Mills, ‘Shadwell, 
Wright, 87, Mark- ‘lane-chambers, “flour 
*C. Sherriff, 43, Church- street, Isleworth, 2 miller 1 
W. Regester, Lawn Lodge. Isleworth .. 1 
Robert Perry, Isleworth Mills, miller . 1 


The number of directors is to be five; qualifica- 
tion, £5000 of share capital; the first are the sub- 
scribers denoted by an asterisk. Messrs. H. R. 
Perry, Wm. White, and A. R. Wrightareappointed 
managing directors for ten years, and will each be 
entitled to £1000 per annum for salary. Mr. C. 
Sherriff is appointed director and salesman for a 
like period at a salary of £600 per annum. Mr. 
Wn. Podger is appointed chairman. The directors 
will also be entitled to travelling and other ex- 
penses and to one-third of the surplus profits 
remaining after payment of 5 per cent. perannum 
upon the preference shares, and 10 per cent. per 
annum upon the ordinary shares, 


ENGINEER APPOINTMENTS.—The follow- 
appointments have been made at the Admi- 
ralty:—J. A. Smith, chief engineer, to the Ala- 
ay J. G. Stevens, engineer, to the Alacrity; 
Taylor, assistant engineer, to the Camper- 
down; H. Cook, chief engineer, to the Acorn; 
W. H. Gulliver, staff engineer, to the Orlando; 
G. Harding, chief engineer, to the Icarus ; and F. 
Wain, acting assistant engineer, to the Jumna. 


SCHOOL OF ELECTRICAL ENGINEERING.— 
The School of Electrical Engineering in Princes- 
street, Hanover-square, which is under the 
management of Mr. W. Lant Carpenter, D.Sc., 
has for some years been widely known through 
the success of those who have been educated in 
it. For several years it has attracted numerous 
students from abroad, and recently a curious 
proof of the appreciation in which it is held by 

t students was shown by the translation into 
Ftalian by one of them, and the publication in 
Elettricita, of the descriptive brochure of the 
school published under Dr. Carpenter. 


Society or Arts.—The hundred and thirty- 
second annual mee of the Society of Arts was 
held on Wednesday, June 30th, at the Society's 
House in the Adelphi. The annual report was 
read by the secretary, and contained the usual 
summary of the proceedings of the session of the 
Society just concluded. Seventy-six meetings 
were held, at which papers had been read and dis- 
cussed, or "lectures delivered. The total number 
of bers of the Society is now 3657 ; the finan- 
cial condition of the Society is prosperous, | the 
revenue of the past year d to 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners o) 
Patents. 


Applications for Letters Patent. 

*,* When patents have been ‘“‘communicated” the 
name and address of the comm party are 
printed in italics, 

29th June, 1886. 

8494, REFINING MineRaL R. Tervet, Glasgow. 

8495. VeLocipepes, E. H. Hi 

8496. Composition for GLossING LINEN, J. Dawson, 
Manchester. 

Utitisinc Exvecrriciry, A. F. St. George, 

urre; 


8498. Cuarrs, B. J. Bing, Paris. 
8499. Drivino in Mouan" T. L. Daltry, Manchester. 
8500. Takine the Wetont of the Houses in Startise 
Tramcars, &c., by Lever, T. Chariton, near New- 
castle-on Tyne. 
8501. PorTaBLE GaLvanic Batreries, W. L. Gates, 


ndon. 
8502. Furnace Bars, T. Norman and H. 8. Motteram, 
Sheffield. 


8503. Improvine the Human Compzexion, C. H. Ash- 
down, St. Albans. 

8504, FasTentnos for Suutrers, 8. Bott and C. Homer, 
Birmingham. 

8505. Swircnes, C. M. Dorman, Manchester. 

8506. Presses for Racquets, &c , B. T. Ffinch, Sind. 

8507. VeLocipepes, W. 

8.08. Sroprpers fur BorriEs, E. Phillips.—(M. 
Dauroy, France.) 

a A. Boake and F.G A. Roberts, 


ae ag I NDESTRUCTIBLE Wicks for Lamps, G. Asher and 


8511. ‘AUTOMATIC Gear for Evevators, 
&c., G. Hudson, Sunderland. 

8512, VEHICLE, W. Eaves, Birmingham. 

8518. Manuractore of Fitamests, W. Max- 
well Fulham. 

8514. Fasresines for Betts, J, Whitehead, Newcastle- 


on-Tyne. 
8515. Bearrnos for VeLocipeprs, J. Diing and 
. J. Pausey, London. 
85:6. Sewixe, L. Muther, London. 
8517. Wixg, F. B. W. Malet, South Kensing- 
ton, 
8518, Merat Bars or Frames, G. J. Atkins, London. 
85:19. Steam Evornes, J. 8. Kaworth, Loudon. 
8520. Copyinc-Presses, J McAuliffe, Greenwich. 
8521. Improvep Mareriat for Neckrizs, &., J. 
Frankel and L. Fisher, London. 
8522. Macnines, A, Anderson —(The Singer 
Manufacturing Company, United States. 
8523. Surrace Conpgensers, A. Myall. —(J. McIntyre, 
United States ) 
8524. Pianos, W. Simkins, London. 
8525. Errzctine the Proputsion of the Human Bopy 
in Water, G. G. M. Hardingham, London. 
8526. Apparatus for the ManuracturE of Gtass 
Bortties, &c., J. R. Windmill, Middlesex. 
8527. Sapp.es for VELociPEDEs, A. J. Eli, London. 
8528. IMPROVEMENTS in DererGEents and Dves, C. P. 
Andersen, London. 
= Sprinccess Door Latcn, J. W. Radford, Lon- 
on. 
8530. Apparatus for Raisinc Weicuts, W. L. Wise.— 
Popp, France.) 
8531. MaNUFACTURE of ALUMtNtIoM, F. I. R. Seaver — 
(B. C. Kleiner-Fiertz, Switzerland.) 
8532, ROLLER GRINDING Mitts, R. Morrell, London. 
8533. Stream Generators, &c., H. E. Newton.—(2. A, 
Chesebrough, United States.) 
8534. Sranp for Beam Scares, &., W. B. Avery, 
London. 
8535. Macutnss, &c., W. B. Avery, London. 
8536. Kitcuen, &c., Sat, 8. Bromhead.— (4. 
Munetrez, Paris.) 
8537. Lump Sucar, J. Schwartz, Chislehurst. 
8538. Piaxororte Actions, J. Delerue, London. 
8539. CLocks, J. G. Lorrain, London. 
8540. Cigars, &c., A. G. Goodes, London. 
8541. CaLcuLaTiInc Apparatus, J. V. Charpantier, 
London. 
8542. ELecrrotytic Treatment, E. First, London. 
8543. Gas Lamps, A.J Boult.—(A. Hanniet, Belgium.) 
8544. Macninery for Makino Cakes, &c., J. A. Baker, 
W. K. Baker, and G. S. Baker, London. 
8545. COMBINED CooKiNG and Srovgs, Q. 8. 
Backus, London. 
Raitway SicNALs, F. Stitzel and C. Weinedel, 
ndon. 
8547. Boots, SHoss, &c., G. Rate, London. 
8548. FURNACES, H. H. Lake.—(G. Bz. Benninghof and 
C. F. Jewell, United States ) 
8549. Gas Vapovrs, H. H. Lake.-+(@. £. 
Benninghoff, United States ) 
8550. Mart Baas, H. H. Lake.—{L. W. Freeman, United 
States. 


8551. HorsesHogs, H. H. Lake.—{Improved Horseshoe 
Company, United 

8552. CLockxs, H. H. Lake.—{ The New Haven Clock Com- 
pany, United States.) 

8553. Musica. InstRuMENTs, B, Fleck, London. 

8554. Beartnos for Drawrxe ROLLERS of 
Frames, &c., J. Booth, London. 

8555. APPARATUS for Use in LEARNING to a the 
Pranororte, &c., H. H. Lake.—(4. K. Virgil, 


United States. 
30th June, 1886. 
8556. Brit for Bortne Ho A. Paice, Ryde. 
8557. WEavERs’ SHUTTLES, J. Waddington, 
8558. WaTER-CLOsET Basins, T. W. Twyford, Long- 


port. 
8559. Porrers’ Latuss, J. R. Pratt, wary 
8560. Louvre Brick Ventitator, G. A. Barlow, 
Stoke-on-Trent. 
==. re or Caps for ToBAcco-PIPES, J. Storer, 
8562, cuca, R. H. Fraser, Glasgow. 
8563. Packaces, Boxes, &c., R. H. Fraser, Glasgow. 
8564. ELECTROLYTIC Propvcriox of Baron 
de Overbeck.—/(H. de Grousi/liers, 
8565. FLusHine WaTER-CLosEts, G. 
8566. THERMOMETERS, A. Hi ro Edinburg 
8567. for Horses, &., J. Grant Wilson, 
effie 
8568, Tipprna Wacons, &c., R. Halifax. 


8570. AUTOMATIC Non-CONDENSING EXHAUST 
TRANSMITTER and REGENERATOR, J. C. 
Nottingham. 

8571. VeLocrpepgEs, E. P. Howe, London. 

8572. PLares for RETAINING or SECURING ARTIFICIAL 
by AtMosPHERIC Suction, A. P. Patterscn, 
London. 

8573. Eecrric Batreries, J. T, Armstrong, 

mdon. 

8574, STRETCHING TROUSERS, a. London. 

8575. DistripuTiING Manurg, W. Davidson, Glasgow. 

AXLE LupricaTinG R. Arm- 

8577. Gurpe and Rest to Knire CLEANING 
saa, N. Hodgson, sen., and G. Litting, Hert- 


£13,450, against an ah ome £12,000, with 
an excess of assets over liabilities of £13 000. A 
ballot was taken for the new council, and resulted 
in the re-election of H.R.H. the Prince of Wales 
as president, and the following, amongst others, 
as — residents :—H.R.H. the Duke of Edin- 

bu .G., H.R.H. Prince Albert Victor of 
Wi “4 K.G., the Duke of Abercorn, O.B., the 
Duke of Manchester, K.P., Lord Alfred S. 
Churchill, and Lord Sudeley. Twelve ordinary 
members of council and two treasurers were also 
elected, and Mr, H. Trueman Wood as secretary. 


WATERPROOF Marerut, J. C. Mewburn.—(C. 


Heilbrunn, United States. 
8580. Fires for Lerrers, &c., W. P. 
. Cooke, jun., and C. S. Cooke, United Sta 
8581. TELEGRAPHIC or other CYPHER Siem! . Pain, 


Liverpool. 
8582. Tannina, A. J. Boult.—(Count V. de Nydpriick, 
APPARATUS Smoke, &c., A. J. 
(8. B 
= APPLYING & 
. 


an of WATER to WATER-CLOSETS 


| 
three nor more than seven, resident in England, Shares. 
and not less than two nor more than three. 


40 


THE ENGINEER. 


Juty 9, 1886 


| &c., Currers of Bornme Bars, J. 
‘Aprakatus for Puxkans, J, Wetter.— 
of Anca London. 
ECHANISM ECTRIC Lamps, Phillips 
SLE Harrison, London. 
Gos Ser W. EL Williams and J. 


8590. Har Learners, J. Eaton, London. 
8591. Mzasuninc Waren Unper Pressure, C. 8. 


8503. Permanent Ways, G. Cowdery and E. R. 
Paves fer Covenines, J. Luke, 
Ser Szraratine Liquip from Susstances, H. 


Com Dublin. 
8598. Inon Foomapenem BITE Frames, W. J. Reeve, Bir- 


8500. Geweratinc Carsonic Gas, J. Mangnall 


and W. 3 
8600. Gas Hoipers, J. and W. Bratby, 


8601. Frowse Houper for Coats, B. H. Joseph, 
of of Ammonia, J. 
8603. Bowts, F. W. Garrard, Ipswich. 

Rattway Cuarr, W. Jackson, 
8605. WasHinc Macures, J. F. and G. E. Wright, 


Manchester. 
8609. TRANSIT BETWEEN Two Ports, Pugh 
FP. Solaini, Li 
8610. Housemarps’ Box and Civpse-sirTer, J. Collin 
and H. Paine, Southwick. 
8611. Gzanine of Bicycizs, R. W. Thompson, New- 
castle on- 


iverpool. 
8614. 8 Sive Lr &c., W. Mi 


- Jonsson, Liverpool. 
8619. FIRE-EXTINGUISHING, WwW. M. Glenister, Hastings, 
and J. C. Merryweather, 
8620. Barreniss, G. E. Dorman, 


Law, 


F. G. Howarth, Liverpool 
8623. SELr- Ctamp, J. J. Royle.—(4. M. 


8627. Horszsmozs, E. Dejean, London. 
the Exastic Force of Vapour, J. 


8628. IncREasING 
ag 
8630. . Dering, 
8631. L F. Perry._{F. Biven, U.8.) 
NCUBATORS, 
$632. Ramway Cuarrs, J. H. and W. Tozer, 
ion. 
8633. Fastenmses for Secunmsc Corks, J. and A. W. 
Maconochie, London. 
8634. Macurvery for Formesc Wire &c., A. 


Brehmer, London. 

F. & Andrews, and A. H. Sawtelle, U: nited States.) 
8636. Om Bizachine Apparatus, &c., P. J. Davies, 


London. 


. Gestetner, London. 

8639. Drrvixc Sewinc Macurves, G. F. Beutner and 
AA London. 

8640. Kxrrrep Unper Vests, J. 8. Wells, London. 

8641. Covurtinc Devices for Locomorives and 
Tenpers, A. Selkirk, United States. 

8642. Macurves, H. H. Lake.—{H. C. Hall, 
United States. 

8643. Freercaces, H. Heim, London. 

964s. Steve for Paizs, J. O. Spong and W. J. 
8645. Treatmvc Corrze to Preserve the Aroma, H. 
W. Hart, London. 

8646. Inpuctne the Fiow of Lance Vo_umes of Arr, 

. Seagrave, London. 

8647. Sarery Harr Poss, J. H. Lee, London. 


for the Maxcracrons of J J. 
for Arratep Liquips, J. J. Varley, 


2nd July, 1886. 
8656. Fotprse Heaps of Carriages, J. Rock, Leam- 
8657. Break-powx F. , London. 
8658. RECEPTACLE Gor Hallam and J. 
fSicott, Manchester. 
$659. Cizaninc Kwives, 
Gnas Ours for Srewrerine, &c., Macnmvss, A. 
8662. ORNAMENTAL Mounrs for Bepsreaps, T. Caus- 
nett and R. 


8663. Water Waste Arraratvs, M. Syer 
and W. R. Clark, London. 
8664. and Fatime of a Lip or Cover 
atTracheD to the Drawers of a Postat and Docv- 
ent Caninet, W. Holder, Dublin. 
Sarery Lockep Door Cuarm, W. H. Baraclough, 


Birmingham. 
8666. Taps for Cuampacne, N. 8. Heeley and I. A. 
y, Birmingham. 
8667. Hot-waren Heatisc Apparatus, J. and N. 
Biezard, 


8668. Exc! Frances of Baxinc Disues, H. Lisle, 
ES Or 
Wolverhampton. 
8669. ApsusTaBLE Spectacte Ortsortic for 


. REFLECTING omr through LOURED GLAss, 

E. Townshend and T. H. Thompson, i 
8671. Pargr-sac Darx-siipe, C. R. King, Maidenhead. 
8672. Rack for Burne, J. Wilson, Glasgow. 
8673. Boats, W. V. 

8674. Tors, &., R. ‘Gorman and ©. J. 
Apparatus, H. P. Miller, 
8676. Movrurrece for Brick-MAKING 


©. Arnall end HM. Ashley, | 8776 


8677. Borruzs, 
Ferrybridge. 


8678. Preservinec Watcs-keys from Dust, A. B. 

ore De Apparatus, W. A. F. Wieghorst, 
YING 

London. 


8680. Liqurp M G. Lenten. 
Erasine Marks, L. 


8681. INDIA-RUBBER 
Wolff, London. 
Repvcine and Crusuine P. R. Shill, 
on. 
8683. ConnecTinc Livxs, A. W. Agnew, 


8684. Butrons, W. Burt, London. 
8685. Giass S1aNs, &c., E. Gliikher and F. Rose, 


Halifax. 
Te.ePHones, F. E. MacMahon, 
8687. Lamp Burners, A. J. Boult.(W. H. Harvey, 
8388. ArmatuRes for ELecrric Generators, G. T. 


8689. ‘Nursery Boots, &c., H. Extonand A. T. Bridge- 
water, London. 

8690. Sray-Brnpinos, &c., I. and C. London. 

8691. MecuanicaL TELEPHONES, &c., E. Lea, 

Liverpool. 


Bopy with Friar 


8695. Macumvery for 
Plan‘ 


t, 
8596. 
8697. Prevention of Srwer Gas in 8. A. 
Johnson, London. 
8698. Conpensine Steam, W. P. Green and T. W. 
Duffy, London. 
8699. Woop-workers’ Cramp, R. London. 
WEDDING Gaxes, &c., H. W. Hart, 
ion. 
8701. Surecp Grartino, R. E. Bénard, London. 


8702. Live Fastener, J. J. and T. L. , London. 

87038. Auromatic WEIGHING MacHINEs, . Hart and J. 
ampson, London. 

PorTABLE A. London. 


ware, F. B. Behr.—(4A. Mi 

8706. Feepinc Apparatus for Frere CLEANING 
Macurnss, A. H. Death, London. 

8707. Armour of Vessxxs, E. C. G. Thomas. 
8. Thomas, India.) 

. SrRaNDING Macurnes, J. Stephens and A. Smith, 

ion. 

8709. Mantis for A. Paget, London. 

8710. Wueexs, T. R. Cram 

8711. AMMUNITION, J. Richards, London. 

8712. Surets, C. E. Towell, London. 

8718. Tires, M. H. Blanchard, London. 


8rd July, 1886. 
8714. rd G. Walker.—(W. Greenshields, New Zea- 


W. D . Wilkinson, Birming- 


am. 
8717. Soap, A. Macqueen, Tunbridge Wells. 
8718. Nexpiss, G. O. Sch 
8719. Pcmprne Enoixgs, H., J. 8., and H. B. Watson, 
Newcastle. 
Permanent Way, T. B. Wilson, Manchester. 


8721. PRinTING Bradford. 

G. A. Page, F. Schmidt, and 

8723. PuospHates, E. 

8724. Drivinc s, G. ookham, London. 

8725. Picments, J. M. Bennett, Glasgow. 

NaAvVIGABLE VEssELs, W. 
Meat, J. Coppard, 

*| TuBEs upon E. Jagger, 

on, 
8729. Or Cans, T. Caldwell, London. 


8733. PREPaRinc TRANSPARENCIES, W. Jones and R. 
Cc. London. 
ARING TRANSPARENCIES, W. Jones and R. 
London. 


lon. 

8787. Gaverse Wire, W. Walton, Manchester. 

8738. Casxs, H. W. Deacon and R. A. London. 


8739. Execrricat Apparatus, H. H. Lake. 
—{L Seliner, Austria. 
8740. Heatinc WaTER, 


. Boegler, London. 
8741. Wixpows for RAILWAY B. Tettweiler, 
8742. Brusues, D. D. Macpherson, 
London. 
8743. CompressEeD Arr Locomotives, A. A. E. G. de 


V. de Cumptich, London. 


8776. Trouser Srrercuers, E. G. Sims and R. H. 
Bishop, London. 
F. Trier.—(M. Schneider, Ger- 


8778. —_ T. J. Denne, London. 
8779. Appiiance for GENTLEMEN’s Scarves, Temple- 
Allen, London. 


8783. PLAYING Games of Sxi11, G. Premi, London. 
8784. Exvevors, K. H. London, 

8785. Ossterric Binpgr, M. Orchard, London. 
Macuines, &c., 8. H. Tacy, 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office official Gazette.) 


341,330. Srurrixc Box Guanp, Joseph D. 
Joliet, IU.—Filed February 17th, isso 


Claim.—(1) In combination, a box, a piston 
rod, and the packing d hav vs 3 shaped lower 
, and on oil chamber between said gland and the 


ton rod, substantially as described. (2) The com- 
with the 


tion, packing box and the piston, of a 


gland ha’ 
compress 
nut C, at its w 


the pac 
A king chamber D, 
per end tained as 


$41,462 Wert, William W. Dunn, Peoria, Ill.— 
Filed December 7th, 1835. 
Claim.—(1) The combination, in a wheel, of the rim 


R, ~~ sockets M, the hub A, having oe 
sockets and radial projections C, the spokes 8, 
adapted to enter said sockets, and the ferrules D, sub: 


forth. In a wheel, a hub having 


tter, and a y cams 

on said rod, substantially as descri 
341,738. Loosz Puttey O1er, Charles W. Eckerson, 
ton, Iowa. —Filed October 


ting with the bearing of the axle 
an adjustable needle working in said air passage, 

@ curved feed- pipe conn with the top of the oil 
cup, and ha’ end communicating 
with an opening in the bub of pulley, substantially 


as described. (2) The combination, @ loose 
pulley, of an oi] cup connected with the ~ 


cup, yd a foo -pipe connecting the top of the 
with vol the palley as and for 


ror Car anp Locomotive 
Frames, Samson Fox, Harrogate, County of ‘Tork, 
England.—Filed January 19th, 1886. 

Claim.—{1) The mode or process of mani ufacturing 
frame or horn plates for rolling stock, which consists 
in first cutting a suitable plate to approximately the 
afterward 

ting the plate, or it 
of a male die into — 


the ra with spokes 

8 and ferrules 0, ircle said proj 

and spokes, as descri 
her J. Grellner, St. Louis, 


341, Hammer, Chri 
Filed Dece 


nail or member adapted perforation in 


8745. Morion\for Dra’ 
Prie London. 


Farquharson, London. 

8749. G Wire, H. Bradwell, London. 

Cuecxuse Recomm in Orpwance, J, Vavasseur, 
8751. J. G. Lorrain, London. 


5th July, 1886. 

8752. Leatuer Banps for Hats, F. W. Cheetham and 

J. Hague, Manchester. 
Fastener for Banps, &c., H. P. True- 
6 GROOVED for the of Hat Curis, 

8. and D. 'yde. 
8755. BorLeR Funsaces, &c., P. H. Sadler, Birming- 
= Pararring Wax, R. Tervet and F. Alison, 
8757. Boxxets for Sarery Lams, J. Cooke, Birming- 


8758, Execrric Arc Lamps, L. Hanson, Halifax. 
8759. LicuTmnc and Exrincuisnise Gas Lamps, W. 


ollard, Halifax. 
8760. SHOCK-DEADENING APPaRatus, R. Wotherspoon, 
Liverpool. 
8761. ARTiFiciaL W. C. and A. A. Haigh, Man- 
Budiner, 
8. Ww. 
F. cs, &., J. and R. J. Foot, 
8765. Frrrives for ConVERTIBLE SasHes, &c., R. Adams, 
8766. Openers and Scurcuers, J. W. Makant and P. 
Humps, £e., J.P. Bradley and 
T. Gidney, London. 
ond igs Bem, Ballons, 
Dress Impnovers, E. C. Vickers, 
8771. Looms for Weavina Pitz Fasrics, J. Wade, 


London. 
8772. Levan Borrue 


877: J. Offord, London. 


chamber, a rotary valve within the same, a double 
crank on the stem of the valve, and a side bar 


E 
4 


ag a slide ome which 
te said cranks, ing said slide 
combined substan- 


the collar th les on the u ta, sub- 
stantially as 4) In a steam river, the 
combina‘ wi rotary valve and a slide 
operating valve, of a collar conn 


or to or buckli 
manufacture, a fi 
stock, formed of a s 
ing, substantially as 
341,865. Buast-Pire For rox Henry 
4 , London, and William Adams, Nine — 
County of Surrey, England.—Filed December 14th, 


Claim.—In an engine, the combination, with the 


boiler fiues, of a curved blast-pipe with its enlarged 
(341,865) 


C in front of the forward ends of the lower 

bes, surrounded at its on annular 

as and for the 
purpose set 


| | 
| 
and a ferrule for supporting the head of the pile, of 
i | wae connecting the two guides upon said uprights, 
a a collar having qrefuctions engaging with said guides, 
i | [$41,837] 
| 
8780. Sarery Appiiance for Rirte Ranogs, G. H. 
8781. Macuines for CLeanino Intestines, H. J. 
mdon. Haddan.—J. Cunning, U 8.) 
8595. Execrriciry for SIGNALLING, &c., R. C. Ritson, ai! 
lst July, 1886. 8789. SHOES and 4 | 
Strick, T. Rowe, London. | 
86938. New Evecrrotyte in Srconpary W. J. 
Starkey-Barber-Starkey, Bridgnorth. 
8694. Guy Carriages, R. H. Hughes, London. 
TURNING A J. ! 
\ - 
8606. Wixp-Power Wueet, W. Johnson, Shetland. D 
8607. the Currers, &c., of REAPING, &c., g 
8608. ELecrric ps fo Settle N 
N = Claim.—(1) The combination, with a pulley, of an 
| 
VU 
8612. Rotter MILs, Sir B. Samuel- WE Y | \Y Ws 
son, Bart., and C. Steckl, Banbury. Y ‘ 1 \ 
8613. Inpicatine Distance Run by Macurvery, J. | S 
e617. Faicriox 0. F. Jonsson, Liverpool | VV 
. Fricrion O. F. Jonsson, Liverpoo! 
8618. Gran Weert with Cocs Cur in Woop 
f 
8624. Cumey-Pots, J. Bennison, London. ws 
8625. Gas-puRNERs, W. G. Appleford, y 
8626. CerrrirucaL W. Horsfield i 
London. 
f it 
8730. CoMPENSATION BaLance WHEELS, P. A. Newton. 
A. Paillard, Switzerland.) 
87381. Stoves, E. Abate, London. 
8732. Warp Macuing, W. Tatham and J. Hancock, 
London. 
341,802 
| 
146. Gas Lamps, F. .—{T. Schaeffer, France.) | and the nail or retaining member adapted to enter the = 
8747. Preservative Paint, J. Aniello, J. Kennedy, 
and J. P. Halket, London. (341 474] 
GAS 
BUND 
8651. Pistons, &c., W. C. Spurr and H. E. Smith, A YAW 
8652. Braces, G. F. Redfern.—({C. Bernardon, France.) \ ath 
8653. ApveRTisinc Apparatus, P. Robinson, London. 
Fooxur Camera, E. M. and G. 
Knight, ax. ng 
8655. Apparatus for Borinc Rock, J. A. McKean, 0mm 
London. 
\ 
| 
oration in the wi and to be turned outward 
= tte lower end inte the wood of the handle, as 
. described. (3) The combination of the hammer, 
handle, orated wedge, tapering ribs strengthening 
the orated portions of said wedge, and | 
nail or member, the perforation turning outw: ; 
: through side of the wedge to form an incline, that 
acts to turn up the lower end of the nail or retaining 
member into the wood of the handle, as described. 
| 841,837. Sream PILE-DRIVER, Augustus) J. Dupuis, 
' Detroit, Mich.—Filed October 26th, 1885. 
Claim.—{1) A steam pile-driver provided with steam q 
: ports leading to both ends of the cylinder, and an ‘ 
exhaust communicating with both steam ports, a valve 
| 2) A steam pile- 
; connecting said bar to the plunger, and projections on os 
q | 
— 
within a recess in the pl and embraced = e 
outer collar, substantially as described. (5) Ina 
a pile-driver, the combination, with the stesm cylinder 
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THE FRAMING OF IRON AND STEEL SHIPS. 

Ir has often been pointed out that the modes of com- 
bining the materials of the earliest iron ships were copied 
from the practices which had long prevailed in the con- 
struction of wooden ships. That this was the case, so far 
as these practices were applicable, there can be no question, 
for the oldest iron ships still afloat exhibit at every part 
of their hulls the most painstaking imitations of the several 
components of the structure intended to perform similar 
functions in their wooden predecessors. It is doubtful, 
however, whether the transverse system of framing, which 
was adopted from the first by iron ship builders, was so 
much an imitation of the framing of a wooden ship as a 
necessary and inevitable means of stiffening the bottom 
amd Mr. Scott Russell was always of opinion that the 
longitudinal system of framing was the only logically 
defensible arrangement in an iron ship, and that the trans- 
verse system was a legacy from our wood-shipbuilding 
forefathers. Such an opinion was permissible when the 
Great Eastern was designed and built, but it cannot stand 
the test of more recent experience. Had the longitudinal 
system of framing all or only a fraction of the 
advantages which were claimed on its behalf by Mr. Scott 
Russell, the twenty years and more which have elapsed 
since the Great rn was built would surely have 
witnessed a departure from the transverse to the longi- 
tudinal arrangement in the frames of iron and steel 
ships. But instead of that being the case, we find 
iron vessels for ordinary trades and purposes being 
framed to-day in precisely the same way as our fathers 
framed them thirty and forty years ago, After so long 
an experience in the construction and behaviour of iron 
and steel ships as has now been accumulated, the continued 
prevalence of the transverse system of framing most 
assuredly points to its adaptability for the attainment of 
the qualities desired in such vessels. It is quite possible, 
and indeed very likely, that the longitudinal system is as 
strong, and for vessels of unusual proportion it may be 
even stronger than the transverse, but the persistence of 
the latter arrangement must be due to the existence in 
connection with it of certain advantages which are not 
outbalanced by qualities of a contrary character. The 
transverse system is undoubtedly a cheap and simple one 
from the shipbuilder’s point of view, and that of itself is 
sufficient to ensure its longevity provided the shipownerdoes 
not find the maintenance and insurance of a vessel built to 
be unduly costly. Underwriters are never slow to discover 
the existences of conditions antagonistic to their interests ; 
and if acertain system of construction yields better or 
worse statistical results than others from an insurer’s point 
of view, the difference in the two cases will very soon find 
expression in the shape of lower or higher insurance 
premiums. Moreover, the Committee of Lloyd’s Register 
of Shipping learn in due course from their surveying 
staff how matters stand in regard to the relative efficiencies 
of different —— of ship construction, as ascertained at 
the periodical surveys made upon vessels classed in the 
Register when they return from sea. That the transverse 
arrangement of framing is still not only permitted b 
Lloyd’s Register, but made the basis of the rules whic 
they have formulated for the construction of iron and 
steel ships, is the most conclusive proof that the system, 
after being tried so many years, is not yet found wanting. 

The frame of an iron ship was, from the first, so put 
together and disposed as to be a strong, economically- 
formed girder, doing duty as a rib to the structure. As a 

irder it was formed of two angle irons rivetted together 
4 to back in the shape of a “1, the web of the 
girder being deepened in the flat of the bottom by the 
introduction of a floor-plate, in order the better to support 
the weight of cargo resting upon it. Asa rule this girder 
was placed transversely across the keel, this Leing the 
simplest way of building a ship to the desired shape and 
an efficient mode of stiffening the skin plating so as to keep 
it to that shape—not the most efficient mode perhaps, 
although quite as efficient as any other when the vessel is 
not unduly long in yoneees to her breadth. This being 
done, the attainment of the requisite longitudinal strength 
was sought by the use of keelsons, stringers and the other 
iron equivalents for the keelsons, binding strakes, water- 
ways, clamps, and shelves of a wooden ship. For just as 
these latter served to stiffen the wood frames, keep them 
in their relative positions, and thus enable them to develope 
their full value as ribs to the structure, so the centre and 
side keelsons, bilge and hold stringers, and the stringers 
to the several tiers of beams of an iron or steel ship support 
and bind together the transverse frames, and, in combina- 
tion with the latter, make a rigid network of framing, 
capable of resisting stresses in all directions and of further 
stiffening the plating of bottom and sides so that it may 
effectually develope the longitudinal strength of the mate- 
rials composing it. 

A truly efficient structure is one in which there is no 
material that does not contribute support to the remainder, 
and a properly-constructed ship should fulfil these condi- 
tions in al its parts. The bottom deck and sides are, 
wg iy , to keep the water out and enable her to float ; 

ut the bottom deck and sides must also supply the needed 
structural strength, and the deck must be a convenient 
platform for the purpose of navigation. Bulkheads are 
primarily intended for the subdivision of the hold, and as 
precautions in the event of the bottom being broken 
through at any place ; but then bulkheads should also be 
valuable sources of stiffness, and therefore of structural 
efficiency. Even the coal bunkers, engine casings, and the 
most subordinate details in the construction should, so far 
as is possible, be enlisted into the service of the naval 
architect and made to contribute strength to the structure. 
Attention to this important truth has resulted in many 
considerable modifications in iron and steel ship construc- 
tion during the past ten or fifteen years. The value of 
water ballast tanks was demonstrated for some time before 
the tanks themselves were made part of the hull of the 
ship, and structural strength was got out of them. But 
even when inner bottoms were built into steam 
vessels for water ballast purposes a long time elapsed 


before anything approaching to the full structural 
value was got out of the additional materials employed in 
such cases. Girders were built upon the ordinary floors, 
and the inner bottom was laid upon these girders, so as to 
contribute strength only in an interrupted and not a con- 
tinuous manner. The introduction of the cellular system 
for framing the bottoms of vessels intended for carrying 
water ballast, was the first step towards attaining an 
water- t i urposes. e cell system 
been adopted in the Royal Navy during the past twenty- 
two years, for purposes of safety against the risks of war- 
fare, as well as upon account of the economical distribution 
of materials thereby obtained, especially with the use of 
brackets in lieu of solid floor plates. Only as high as the 
armour line, however, is this system adopted. From 
thence upwards the framing in her Majesty’s ironclad 
ships of war is arranged upon the transverse system. In 
adopting the cellular arrangement in the mercantile 
marine the system was, similarly, limited to the extent of 
the water ballast tanks. From the margin of these tanks 
upwards the framing is arranged, like that of ordinary 
vessels, upon the common transverse system. It has been 
sometimes asse advocates of the longitudinal 
system that the cellular double bottom, now so commonly 
adopted in mercantile steamers, is an essential feature of 
that system, and that the growing prevalence of the 
cellular framing affords a corroboration of the pre- 
dictions made by Mr. Scott Russell so many years 
ago. But it must be remembered that the cellu- 
lar arrangement is adopted for water ballast purposes 
and for those purposes alone. It is preferred to the old- 
fashioned ballast tank because the Board of Trade measure 
cellular bottom vessels for tonnage ina way much more 
advantageous to their owners, a for this advantage the 
latter are often willing to pay the higher cost of construc- 
tion. But considerations of structural strength can scarcely 
enter into the question, seeing that the longitudinal girders 
are sometimes fitted in short length, and the transverse 
frames in such cases are continuous from margin plate to 

in plate of the cellular bottom. Usually, however, 
the longitudinal girders are continuous, and in those cases 
there can be no question regarding the great longitudinal 
strength of the arrangement ; but whether such additional 
strength in that direction is necessary or even advantageous 
in the great =e of vessels, is problematical. On the 
— it is doubtful whether the loss of transverse 
strength, due to severing both frames and reverse frames 
at the margin plates of the cellular bottom is not more 
serious than is commonly supposed, especially in the large 
broad steamers which are now getting more and more into 
vogue. The tendency to build unduly long steamers has 
given place to one of building unduly broad ones, and so 
the importance of transverse connections is now deserving 
of even greater attention than hitherto. At the same 
time the value of continuous longitudinal framing has 
correspondingly diminished. 

In the earliest iron ships the transverse frames were spaced 
very closely together as compared with the distance at 
which they are now commonly — In cases requir- 
ing a spacing of twenty-four inches between the frames, 
according to the practice of to-day, we find that in the 
early iron ships an eighteen inch spacing was adopted. It 
was soon found that not only was this close spacing un- 
necessary, but that it was attended with structural dis- 
advantages even to the extent of loss of strength. When 
transverse frames are so close together it is impossible to 
fit butt straps of the necessary breadth, and the transverse 
lines of weakness in the plating due to the rivet holes for 
attaching the latter to the frames are increased in number 
and placed in closer proximity. Moreover, any amount of 
transverse stiffening beyond that which is necessary for 
keeping the plating to its shape under all possible strains 
at sea, is not only useless but a source of weakness, inas- 
much as weight is thereby being carried that is not con- 
tributing its fair proportion of necessary structural 
strength. The ‘Admiralty were very bold in their 
attempts at saving ty in the framing of —_ being 
jeaktien encouraged by the strong desire to add to the 
weight of armour —— ns, machinery, coals, &c., 
which might be carried. Eighteen inches was increased to 
a two feet spacing of frames, and the latter soon grew 
into three feet, and even into four feet in some large vessels, 
within the limits of their double bottoms. So long 
as these vessels succeeded in keeping clear of the 

und, no inconvenience was found to result from 

e wide spacing of their frames; but it need scarcely 
be said that great care is necessary when shoring 
them in dry dock, and touching anything harder than 
water when afioat and in motion is always attended with 
much damage to their bottom plating. It was only when 
the Admiralty constructors exercised their lightenin 
tendencies upon the hulls of the powerful steel unarmou 
cruisers Iris and Mercury that they discovered the limits 
of safety in that direction had heen passed. Since then 
H.M.S. Calypso has been a source of trouble upon a 
similar account, and in the mercantile marine the effects of 
an unduly wide frame spacing have been seen more than 
once during recent years in leaky butts and other oanely 
unsatisfactory indications of an absence of adequate stiff- 
ness. It is quite clear that we may go too far, and that 
we have at times already done so in regard to wide spacing 
of an iron or steel vessel’s frames. Strange to say, how- 
ever, there seems to be no recognised mean between the 
24in. or 26in. frame spacing of an ordinarily transversed 
framed ship and the 3ft. to 4ft. spacing of the strong 
frames in a cellular bottom. We have at the present time 
two types of construction, which received the highest 
official sanction, for large ocean steamers of from 5000 to 
7000 tons register. The transverse system proper is 
adopted by some of the principal shipowning companies, 
such as the Cunard and the Peninsular and Oriental, in 
their finest steamers, and with the very best results. 
The cellular bottom modification of the system is 
adopted by some other important lines of large steamers, 
and the only objectionable experience in connection with 
the vessels is the leaking at the butts of the bottom plating, 


and other symptoms which are sometimes exhibited ; 
but these sym when closely examined, indicate a 
want of local stiffness rather than a deficiency of general 
structural strength. These symptoms are peculiarly 
—— in the cases of steel vessels, which have thinner 
plates than would be used if iron were the material 
employed in their construction. An attempt has been 
made of late to counteract these objectionable tendencies 
by fitting thicker butt straps, and placing additional rivets 
in them; but it remains to be seen whether or not this 
remedy is sufficient to meet the case. When a comparison 
is e between the appearance of the bottom plating of 
these modern vessels in dry dock and the bottoms of old 
ships with a very close arrangement of frames, the differ- 
ence in the behaviour of the butt connections is very con- 
spicuous in the two cases. The older vessel rarely shows 
her butts at all, and, indeed, it is often difficult to find 
them; whereas the modern-built vessel with the cellular 
bottom often shows every butt of her bilges and bottom 
with plain and disagreeable distinctness. Such appear- 
ances are generally wanting in large vessels constructed on 
the ordinary transverse system, with frames spaced from 
24in. to 26in. apart. But this spacing of frames seems to 
be unnecessarily close; and it is worthy of consideration 
whether a slightly wider spacing would not yield more 
economical results. In the way of double frames, such 
as are fitted to bulkheads, it is impossible to fit the 19in. 
butt strap, required for the treble rivetted butt joint of 
an inch plate, between ~nsecutive frame bars, when a 
24in. spacing is adopted, and the same difficulty is ex- 
perienced throughout the whole length of a garboard 
strake, in consequence of the presence of the heel pieces 
at the backs of the frames. By slightly increasing the 
spacing of the frames, it would be possible to get a more 
satisfactory butt fastening, and a considerable saving of 
unnecessary weight would, at the same time, be achieved. 
Already pro are being made by an important line of 
ocean steamers, pointing in the direction we have suggested. 
There are still opportunities for the exercise of skill and 
ingenuity in the development of iron and steel ship con- 
struction, and good reasons still exist for carefully watch- 
ing their ‘ormances, and applying the results of experi- 
ence in future designs. It seems evident that in the 
matter of framing there is yet something to be learnt ere 
perfection is attained. The frames of vessels constructed 
upon one system are, it seems, too widely spaced, and those 
upon another and earlier system appear to be often too 

ose together. It remains for the judicious mean to be 
determined. 


THE QUEENSLAND GOLD QUARTZ MILL AT 
THE COLONIAL AND INDIAN EXHIBITION. 
Tue gold mining industry of Queensland, though of later 
origin than that of the sister colonies of Victoria and New 
South Wales, has reached a very high point of develop- 
ment, as evidenced in the gilded pyramid in the collection, 
which is of the bulk of 4,878,660 oz., representing a value 
of £17,623,234, obtained from the mines of the colony 
since their commencement. This large product has in great 
part been derived from auriferous veinstones, mainly 
quartz, with some gg of iron pyrites, galena blende, 
and other sulphides, by the method of stamping and 


battery amalgamation, although concentrating smelting, 
by means of lead and copper regulus, have been introduced 
to some extent for the treatment of the more refractory 


THE CRADLE IN USE. 


ores. A principal point of interest is the great richness of 
the ores treated, the average return for the whole of the 
stone treated being about 14 oz. per ton, while in many 
cases it is considerably higher, especially in the more 
_ veins. Prominent among the latter is the Mount 

organ mine, situated about 22 miles south-west of Rock- 
hampton, which is opened in a lode about 300ft. wide, 
which is freely exposed for several hundred feet on a hill 
rising 1225ft. above the sea-level. The original pyritic 
constituent appears to have been converted into a stalactitic 
brown iron ore, resembling the brush ore of the Forest of 
Dean, which is reported to be a geyser or hot spring deposit 
by the exhibitor. This yields by crushing about 7 oz. to 
the ton. The gold obtained is remarkable for its extreme 
purity, the milled bars assaying 997-thousandths fine, of 
the value £4 4s. 8d. per ounce, or within 2d. of the mint 
price for absolutely pure gold. The other and more im- 
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THE QUEENSLAND GOLD QUARTZ MILL IN THE COLONIAL EXHIBITION. 


adopted in the best mills, although in many instances | p'llars, and support the keys which are passed underneath 
wooden frames with wrought iron tension rods, such as | the lifters when the stamp is “hung up” beyond the swee 

are general in America, are also used. The principal | of the cam. The cam shaft is driven directly by a belt 
element of this is a 10in. tubular column, with a flanged | from the steam engine. It makes from thirty-five to forty 


portant gold-fields, as being more fully developed, are those 
of r Towers, Gympie, Ravenswood, Etheridge, and 
the Palmer, all of which are well represented by samples 
from their different mines both in the main building and 


in the collection at the stam revolutions, giving twice that 
mill house. The Gympie an number of lifts per minute. 
Palmer districts appear to pp tbitiem ~~~ This method of driving is 


not universally adopted in 
Australia, as may seen 
from the fine working model 
of a crushing and amalga- 
mating plant exhibited in 
the Victoria department. This 
has the lower framing pillars 
doubled, and the cams are 
on a second motion shaft, 
which is driven by spur 
gearing from a_ parallel 
shaft receiving motion from 
the driving belt of the en- 


ne. 
The form of the battery 
box or mortar will be suffi- 
ciently apparent from the 
cross section in ourengravingr. 
The stamp dies are placed 
about two inches as a maxi- 
mum below the lower sill 
of the discharging aperture. 
The screens used are made 
of best charcoal sheet iron, 
about No. 28 B.W.G., with 
QUEENSLAND QUARTZ STAMPS, AND AMALGAMATING TABLES AND RIPPER. 


base 7ft. Gin. broad, and about half the full height of the | bored but produced by dishing the metal sufficiently 


give the most freely working 
quartz, that from the others 
being more or less mixed with 
lead, copper, and zinc ores. 
In the Ravenswood district 
the method of concentration 
by blast furnaces is 
practi a company who 
exhibit blocks of 
lead. 

In order to bring this t 
ind prominently ir 
the notice of the visitors to 
the Exhibition, the Govern- 
ment of Queensland have 
erected in the South Pro- 
menade a full-sized stamp 
battery, with the necessary ‘ 
amalgamating plates, and 
other gold-saving appliances, 
which are exhibited in action 
for two hours daily—3.30 to 
5.30 p.m—about 200 tons of 

uartz having been supplied --~----- 
rom the different mines of | 
the colony to keep the mill at 
work during the entire period 
that the Exhibition remains open. The plant—which is 
shown in perspective, as seen from the lower end of the 


35 REvs. 
PER MIN. 
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WATER PIPE 


6 


"CUTTER FOR CARRYING 
AWAY TAILINGS 


OWI L mill, which carries the bearings of the cam shaft and an pees 9 to fracture the bottom of the concavity giving a 
building, as well as in plan and elevation—includes a | upper pair of pillars of lighter section connected by cross- ragged hole, which is placed with the burr turned 
five-stamp battery, with amalgamated copper .-'2 ee inwards ; the scour of the sandy water soon 
tables and mercury rippler, a shaking ble sities ai wears it to the proper size. The stamp shoes 
for saving pyrites, and apparatus for working and dies are of chilled cast iron. Mr. Lay- 
yrites, namely, a Boss grinding and two den states that very good work has been 
rdan pans and a settler. These—with the realised with wrought iron shoes made from 
exception of the Berdan pans, which are now scrap bloom; the soft metal gets washed with 
in course of erection—have been at work particles of quartz, and then acts much in the 
since the epaing of June. The stamp manner of an emery or diamond-faced surface. 
battery is 0} the type commonly used in The battery water is introduced on the side 
California and Australia, with round stamp opposite to the feed by india-rubber hoses 
heads and lifters, which are raised by cams from a large horizontal pipe carried on 
placed on one side, so that the stamp is brackets projecting from the lower pillars, 
twisted through about a quarter or a third of which receives a supply of from a 2}in, service 
a revolution at each lift. The or pipe. The volume of water required is about 
800 Ib., with a drop of 9in., and eighty times per oie, with the top girder of the stamp between them. | five hundred gallons per hour for the five heads of stamps. 
munate. arts e cams and lifters are accessible by a gallery supported | Mercury isused inthe battery, and astrip of blanket is placed 
The most distinctively Australian feature in these | on cantilevers projecting from the lower pillars, el a pair | along the sill of the discharging aperture immediately 
stamps is the cast iron framing, which is very generally | of parallel iron bars are similarly attached to the upper ! in front of the screen to prevent the escape of amalgam. 
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The surface amalgamators, which have now completely 
replaced the blanket tables formerly used, are divided into 
three series separated by two sets of troughs and ripples 
containing ag! ; the first is 22in. long, the second 6ft., 
and the third 7}ft.; all being of the full width of the 
battery front, namely, 5ft. e surface of the tables is 
covéred with copper plates electro silvered, and then 
amalgamated with mercury; upon which the free gold 
poe out of the battery is stopped by contact with the 
iquid mercury, and slowly combining with it, is converted 
into dry crystalline amalgam with about 60 or 70 per cent. 
of gold. e@ mercury troughs or ripples pl at each 
break on the tables are —— in step-like rows of three 
square channels, which are filled with mercury ; the up) 

one, known as a centre board well, being provided with a 
stop or back-plate which forces the stuff, falling over the 
edge of the , to pass down through the mercury. 
The stop-plate is also amalgamated to stop any gold that 
may be projected. Below each set of ripples a perforated 
oe tixed to stop back any coarse material in the 

ttery shoes or pulp. 

The crushed material after leaving the last of the 
ane plates falls upon a concentrator, which is a 
modified form of the old German percussion table, but 
with its surface laid horizontally instead of being continu- 
ally inclined. The horizontal surface is, however, broken 
by a sharply-inclined part about two-thirds of the way 
down. The bottom of the table is also slightly dished 


towards the centre, the lowest part being perforated 
by a Semenng aperture which is a by an 
adjustable valve. he table is suspended by links 


at the four corners, and is kept in rapid movement 
by a three-armed crank making 64 revolutions per 
minute, which forces it back against a buffer-stop 
attached to a heavy block of wood below the lowest 
amalgamating table. The heavier materials contained in 
the stuff passing over the table are forced by the recurrence 
shocks to deposit under the head and pass out through the 
valve, while the lighter waste goes over the end and into 
the launder leading to the tailings pot. The concentrated 
deposit, consisting largely of finely-divided pyrites, is led 
into a Boss grinding pan, where it is triturated with some 
addition of mercury, and finally into a settler with stirrin 
arms, where the last separation of —— is eff 

Be with 


The complete plant includes two pans 
spheroidal grinding surfaces, which take the stuff from 
e Boss pan; but as yet they are only under construction, 


and are therefore not shown in our figure. The capacity 
of the mill when in full work is about 10 cwt. per hour, or 
12 tons per day, equal to 2°4cwt. per head per day. The 
stuff at present under treatment is a white quartz from 
Gympie, tolerably free from pyrites, with a good deal of 
associated slatey matter, which is comparatively soft and 
easily crushed. Owing to the Parvo nature of the 
working no regular “ mill run ” can, of course, be expected, 
the total amount of stuff put through in the two hours’ 
working being only about one ton, equivalent to about 
14 ounces of | pr The subsequent processes therefore of 
collecting and cleaning up the amalgam and distilling or 
retorting it can only be shown, if at all, at long intervals ; 
but to — for this there is a fine specimen of 
retorted gold exhibited in the main building from the 
Day-Dawn and Wyndham Company’s mine at Charles 
Towers, weighing 1707 ounces, and valued at £5923 
sterling, representing the yield of fourten days’ work with 
twenty heads of stamps. 

The stamp mill with its associated amalgamating and con- 
a was specially manufactured by Messrs. 
John Walker and Co., of Maryborough, Quee d, and 
has been erected by Mr. J. M. Longden, M.I.M.E., the 
mining engineer to the Commission, who is in charge of 
the Queensland mining exhibits. The pans and settlers 
are from the Sandycroft Foundry Company’s works, near 
Chester, and the driving power provided by the Royal 
Commissioners is furnished by a single cylinder horizontal 
engine of 8-horse power, by Messrs. Davey, Paxman, and 


Co., of Colchester. One of the most noticeable features in 
the mill is the fine system of timber framing employed 
for the substructure. This is made of the so-called Queens- 


land cedar, a magnificent hard wood, which in many 
respects resembles teak. The block below the lower 
amalgamating table which takes the thrust of the shaking 
table is specially noticeable for its size. 

The old method of washing gold from alluvial earth by 
means of the pan and cradle ‘. also shown in action by a 
picturesquely-costumed red-shirted digger. The auriferous 
“wash dirt” operated upon has been forwarded from the 
Calliope Gold Field, Queensland, and is very rich, contain- 
ing coarse nuggety gold. 

e character of the ores under treatment is displayed 
‘in a series of samples in the gallery at the lower end of the 
stamps. This collection is of great interest, but might be 
improved by giving the average battery yield of the 
different ores. Large piles of the same are shown outside 
building. 
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THE ROYAL AGRICULTURAL SOCIETY AT 
NORWICH. 

Tue Royal Agricultural Society visited Norwich in 
1849, and even at that time the results of its activity 
were sufficient to justify much satisfaction. In the 
thirty-seven years which have since then, vast 
strides have been made in the design and manufac- 
ture of agricultural implements and machines, and the 
export of machinery e engineers has be- 
come a large and important trade. But vast as has been the 
change—much of it brought about by the incentives of the 
Royal Agricultural Society itself—we should not be follow- 
ing in the energetic path struck out by those who effected 
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the great changes, if we allowed ourselves to be deceived 
into acceptance of the notion that we have arrived at per- 
fection in any implement or machine, any more than they, 
with equal reason but under stronger incentives, allowed 
themselves to be deceived. We no doubt look over a lon 
riod of years when we count upthe advances made, an 
But over a short one when we are thinking of the work of 
the last five years, or that which remains to be or should be 
done now ; but we cannot remind ourselves too often that 
when we halt others take advantage. Evenas itis, we find 
competition in directions from which it should be impos- 


RICHMOND 


sible. At Norwich is a large show of implements from 
Offeverum in Sweden, and numberless exhibits of imple- 
ments and machines made in America. This we should 
not allow, or at least we ought not to let it be possible for 
foreign manufacturers to find it worth their while to do it. 
Recollections of the state of agricultural engineering, and 
of the style of the exhibits at Norwich in 1849, remind us 
of the many and great inventions which the succeeding 
quarter of a century brought to the front, to the advantage 
not only of agriculture, but of the engineering industries. 
Comparison between 1849 and 1886 affords considerable 
satisfaction; but when we compare 1876 with 1886 we do 
not feel quite so proud with the rate of There 
were amongst the Royal Agricultural Society in 1849 men 
who thought the implement makers had not gone as far as 
—_ but now men of this sort are not to the front. 

e Society gives now all the prizes to the cattle; in 1849 


AND CHANDLER'S CORN CRUSHER. 


were offered for twenty-four different kinds of 
implements and machines, including £364 in money and 
thirteen medals, and this was when there were only 145 
exhibitors. It is interesting to note that in the report on 
the 1849 Show in the Society’s “Journal” a great deal of the 
parison with the engines and machines at the i 
meeting at York, is claimed for the Society as a result of 
its competitive trials and specific criticisms. It was at 
Norwich that a dynamometer was first used in the trials 
of thrashing machines, and the best engine was found to con- 
sume 11°8 lb. of coal per horse-power per hour. 
At that time the Royal Agricultural Society 
had every right to the position it assumed as 
its own, but now with hundreds of members 
to its tens at that time, and with about 120 
per cent. more exhibitors, and much 
receipts from every source, the Society can 
only offer one prize. This year that one is 
insignificant, but next year it will offer one 
which ought to bear fruit. The forward ele- 
ment of the Society has at last obtained a 
hearing, and prizes are not only to be offered 
for pigs, but the pig breeder is to have his 
thousands of pounds sterling in prizes reduced 
by a few hundreds as an incentive to traction 
engine conatructors. No doubt that some of 
the older makers will stand out, and that the 
improvements which may result from the 
competition for this prize will be accom- 
panied by much that is useless, and men not 
the most capable of producing an improve- 
ment upon the existing road locomotive will 
feel the inducement to try, and will smart 
under the inevitable failure. The success of 
those who succeed is, however, more important 
than the discontent of those who fail, even 
if their number be large; for a success in- 
dicates the path for all. 


To speak of the absence of striking novel- 
ties at Norwich would be too much like a 
repetition of what has been truly said for 
several years of Royal Agricultural Society’s 
shows. Novelties are not n ily perma- 
nent improvements; but, on the whole, they 


represent progress, and for this reason they 
are generally received with a deal of 
favour. Many of the novelties brought out 


at the meetings of from ten to twenty years 
are not much in use now, but they led to 
a that are in use, and, what is more, they 
created the demand which gave to those who 
made them the prosperity and popularity upon 
which they are trading even yet. Thereisa tendency with 
some of the established manufacturers to look upon novelty 
as the ladder which has done all that was required of it, and 
may now be kicked down. The same firms, however, show 
no tendency to forgetfulness when they do bring out anew 
thing, however small, neither do they forget to follow the 
lead in a new direction set up by another firm; but they 
do not originate as they used to do, and they seem to be 
oblivious of the decay of firms that have or did cease to 
attract with the results of energetic pushing forward for a 
better thing, instead of simply pushing for wider markets 
for the same thing. 
On Stand No. 1, that of Messrs. Aveling and Porter, is 
a locomotive with a new form of steering gear. It is 
shown in plan by the accompanying sketch, from which it 
will be seen that triangular-shaped steel plate brackets, - 


fixed to the front of the outer fire-box, carry two bearings 


| 
| 
| 
| 
| 
Ah (E> & 
nglish public, it is to 0) that all those who are 
in_ the will avail themselves 


44 


THE ENGINEER. JuLy 16, 1886. 


ROYAL 


AGRICULTURAL SHOW, NORWICH--GARRETTS COMPOUND 


(For description see page 45.) 


ENGINE. 


A, seen in the dotted lines, and between them a worm 
S' on the spindle S', worked by the bevel pinion and 
wheel D from the steering wheel spindle C. The worm 
S' gears into a quadrant B, carrying two arms, which are 


coupled to the fore carriage. Messrs. Aveling and Porter 
make a very fine show of their road locomotives and loco- 
motive cranes. 

Messrs. Hathorn, Davey, and Co., of Leeds, show a new 
motor of 6-brake horse-power. It several novel- 
ties. The engine is made single-acting so as to run at a 
moderately high speed—200 revolutions per minute—with- 
out knock on slack bearings. The crank shaft runs in 
stuffing-boxes, the space under the piston being connected 
with the condenser. The bottom of the crank space holds 
water to a certain height, on the top of which floats oil for 
the automatic lubrication of the bearings. The water 
which accumulates in the crank space flows off into the 
condenser without taking the oil with it. The connecting 
rod is of wrought iron tube, and the bottom brass of the 
rod is made with a scoop to lift the oil which passes up 
through the connecting-rod to lubricate the top pin. A 
small ball valve in the connecting-rod prevents the return 
of the oil. In this way the whole of the bearings are 
automatically lubricated. The valve is an ordinary slide 
valve on a circular face. The cylinder is steam-jacketted 
and clothed with silicate cotton. 

The boiler also novelties. It is of the hopper 
type, and is made to work under a positive pressure of 
141b. to the square inch. Thisis effected without interfer- 
ing in any way with the feed arrangements, by loading the 
safety valve with a column of water forming the discharge 
from the condenser. The engraving is sufficiently clear on 
these and the other points referred to. Messrs. Hathorn, 
Davey, and Co., also show a self-contained motor, made to 
work under a slight pressure for the pu of steaming 
cattle food, &c., and some of Davey’s simple well pumps to 
which we have previously referred. 

Messrs. E. R. and F. Turner, who exhibit a large collec- 
tion of engines, all fitted with their automatic expansion 
gear, exhibit also a drawing of the engine which their firm 
exhibited at Norwich in 1849. This engine, we are told, 
was working until quite recently in Ipswich. Messrs. 
Turner’s engine of to-day is a very different thing, but the 
fact that the old one worked for about thirty-six years 
not induced them to return to its design, though the argu- 
ments of some of those who are opposed to competitive 
trials would encourage them to do so. 

Messrs. Charles Burrell and Sons, of Thetford, exhibit 
a new feed-water heater applied to the purposes of a trac- 
tion crane engine. The heater is an application by Messrs. 
Barrell and Kirkaldy of that known as Kirkaldy’s “Com- 

um” feed heater to the chimney base of traction, 
portable, and fixed engines, and- in such a manner as to 
utilise a portion of the heat from the smoke-box. The 
evgraving shows it applied to Messrs. Burrell’s 6-horse power 
crane engine working on the Show ground at Norwich. 


has | boiler in connection with the exhaust steam, and 


The cold water from the pump enters the coils on both | perhaps a matter open to question. In their thrashing 
sides at the top, and out at the bottom to the clack- machine, Messrs. Robey and Co. exhibit 
box at considerably above the boiling temperature. When | an application of exhaust for the second 
the engine is running yx the temperature stands at 200, dressing only. The exhaust fan is placed 
and with the work full on it rises to 250 deg. The on the upper part of the side of the 
economy in fuel is obvious, but the saving in wear and machine, where its small size renders it 
tear of the boiler is perhaps a greater consideration. The unobtrusive, and where it can easily be 
exhaust steam enters the box at the bottom as shown, and made to send the light products of the 
round the coils containing the feed-water, then goes second dressing either into the air or back 
into the funnel in the front higher up. A sinall pipe leadin to the first dressing shoe for re-treat- 
from the box, drains all condensed water back into the tan ment. There is no doubt that exhaust 
under the foot-plate. The coils are of the corrugated section, action is preferable to pressure blast, and 
asused in all the other “Compactum” heaters and condensers whether adopted for this reason, or for 
made by Mr. Kirkaldy, the reputation of which has been considerations of expediency, it does 
now fully established and recognised. This heater pos- secure some advantages, such as more 
sesses many advantages and is expected to prove the most uniform separative action, indraught at 
efficient yet produced for agricultural engines ; being out- the sacking spouts, and less dispersion of 
side the smoke-box, all joints are most accessible. These | dust. 
heaters have been fitted to two 20-horse power undertype | Messrs, Clayton, Shuttleworth and Co. 
compound engines, one of which is to drive electric light-  exhibita maize shelling machine which they have for some 
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LOW-PRESSURE 6-HORSE ENGINE. 


ing ‘machinery, and the other to drive a sawmill.' It will time manufactured, but with some recently introduced im- 
be seen that the heater can be applied to any locomotive provements. The chief part of the machine consists of a beater 
it may of the sectionhere shown revolving within acylindrical cage 
be mentioned that Mr. Kirkaldy has it in one of its forms made of round rods rivetted into rings, The dressing is 
already working on one railway. | 
Messrs. Robey and Co. exhibit an engine fitted with | 
link motion, cut-off gear, and a double action dashpot, | 
as shown in the above illustration. To the top and | 
bottom of the dashpot cylinder are fixed the two ends of 
a pipe fitted with a cock C. By means of this cock the flow 
of the oil in the cylinder backwards and forwards is regu- | 
lated to anything, and by this means the pump and fall of 
the link is stopped. Whether dashpots for stopping | 
movements of the kind should be used, or whether the = simple as the grain itself is easily separated from the 
tendency to such movements should be stopped instead, is . shell, i large 
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These machines are not, it need hardly be said, of any use 
in this country, but as there are many colonists in thir 
country this year the machine will interest some visitors. 
Messrs, Clayton and Shuttleworth also show a very finely 
finished horizontal engine of about 4-horse power, and 
fitted with a new cut-off directly acted upon by the 
governor, and consisting apparently of a slide valve with 
circular face, or face forming part of a cylinder, as ina 
Corliss valve, to which motion is given by the governor. 

Messrs. E. Page and Co, exhibit, amongst other brick 
machinery, a potters’ wheel, to be worked by hand, but of 
simple and good construction. A potters’ wheel somewhat 

ler would make a very instructive plaything for boys. 

A mower and reaper knife and finger sharpener of quite 
new design is exhibited by Messrs. Harrison, McGregor, 
and Co., of Leigh. Without a drawing, which we do not 

we could not properly describe it any further than 
“ saying that a swivelling and adjustable arm, carrying 
a light spindle and small emery wheel, is pivotted upon a 
stand, and most effectually and with great facility performs 
its work of sharpening either knives or finger A sm the 
knife or finger bar being fixed to the stand. 

A new corn crusher is shown by Messrs. Richmond and 
Chandler, the leading feature in which is the mounting of 
the adjustable roll in a pivotted bridle supported and 
adjusted by one spring, after the manner of some of the 
roller mills made for flour mills on the roller mill system. 
It is a simple, strong, and well-designed mill. 

Messrs. John Crowley and Co. exhibit one of Weston’s 
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MARSHALL'S SPRING TRACTION ENGINE WHEEL. 


roller bearings for shafting, the rollers in which are of cast 
iron in short lengths, and threaded on wires of semicircular 

which form a roller ring, and revolve with but at 
a rb speed than the shaft. These bearings cost little 
more than ordinary brass bearings, and without doubt will 
save a —- percentage of the power used in driving line 
shafts and other revolving parts. Roller bearings are 
now coming very much to the front, chiefly as a result of 
their use in tricycles and bicyles, 

The Chadburn and Coldwell Manufacturing Company 
exhibits for the first time at this show the combined seed 
and manure drill, which we fully illustrated a short time 
ago ; and Messrs. L. R. Knappand Co., Faringdon, exhibit 

e Anglo-American or Canadian seed drill, which to some 
extent is made on the same lines but before it. Revolving 
wheel seed distributors are employed, each wheel being 
capable of drilling at one setting three different quantities, 
and Messrs. Knapp and Co, have made an improvement by 
which any of the seed wheels or runs may be thrown 
separately out of , 80 that headland and corner work 
may be properly done. Messrs. Hornsby and Sons exhibit 
a new corn screen in which the lower head of the screen 
cylinder is mounted with a universal joint on the shaft and 
is pressed outwards at the top by a guide roller, so that the 
wires are kept more open at the top than at the bottom, to 
— the grains which get carried upward to fall from 

tween the wires back into the screen. 

Messrs. Holmes and Sons, of Norwich, show an engine 
fitted with Starkey’s automatic cut-off gear, and a governor 
with a head spring and cap, graduated so that the governor 
may be set to control the engine at different wal, and to 
cut off at different points for the same speeds. 

Messrs, Ransome, Sims, and Jeffries exhibit for the 
first time a 12-horse compound portable engine. With 
the exception, however, of its having the two cylinders 
arranged for compound action, the engine is of the firm’s 
well-known desi They also show a thrashing machine 
with Holben’s self-acting feeder, which consists simply of 
a revolving cylinder with two beaters above, which recipro- 
cate a number of beater arms having angular motion. 
These regulate the feeding so that the feeder cylinder may 
not throw the stuff in in lumps, and does its work, we are 
informed, with t regularity. The simplicity of the 
feeder recommends it. It is about a hundred years since 
the founders of the great Ipswich firm commenced making 
agricultural implements at Norwich, Robert Ransome 
having there commenced making cast-iron shares, tempered 
or chilled, by dipping them in salt water. In 1803 he 
invented and patented the process of casting shares on 
chills, and by this invention laid the foundation of his 
= subsequent success, and of an industry which has 

n carried on all over the world, and has had more effect 
on land tillage than any other single invention. 

Messrs. Marshall, Sons, and Co. exhibit an 8-horse 
traction engine mounted on the spring wheels illustrated 
by the accompanying engraving. In this SSS are the 


C springs by which the load is carried, the springs being 
threaded on strong pins, P P, and transmitting’none of the 
tractive effort, this being done by the arms OO, cast into 
the boss and connected to the wheel rim by the links O O. 
We are informed that an engine employed in the makers’ 
works constantly hauling and shifting loads has been 
mounted on a pair of these wheels during the past nine 
months, and that the springs have proved thoroughly 
successful, 

Messrs. John Fowler and Co. show a compound road 
locomotive mounted on four wheels of the same size, and 
all of which are drivers. The movement is communicated 
to the front wheels in the manner described in our report 
on the Preston Show, but except in the general principle 
so far involved, the engine now exhibited isa new arrange- 
ment. The whole of the working parts are carried 
within side frames, and the engine does not visit any 
working stresses on the boiler, but it is not less complex 
than that exhibited last year. The advantages for traction 
engine purposes of having four wheels driven would no 
doubt be great if they could be obtained by simple means. 


This can hardly be said to characterise the engine referred | Allen 


to. Several of the engines have now been at work some 
time, and the owners express themselves as pleased with 
their performance. A leading feature in their praise is, 
however, the compound system by which the noisy 
exhaust is avoided and economy secu 

The Butterley Iron Company for the first time appears 
as an exhibitor of high- iron, and shows some fine 
specimens of flanged and 
— work done by various 

rms with the Butterley iron 
as used for boiler and various 
other work. 

On page 44 will be found 
exterior views of a large com- 
und semi-fixed engine ex- 
bited by Messrs. Garrett 
and Sons, of Leiston. The 
engine is intended to indicate 
50-horse power, and to per- 
form heavy and continuous 
work. Though provided with 
the means of removal from 
place to place, the engine is 
chiefly intended as a fixed 
engine for electric lighting 
and similar work. It is pro- 
vided with a governor of 
the type to which we have 
previously referred, and with 
a platform, by which the 
attendant can reach any part 
of the engine for oiling with- 
out any danger when it is 
running. The casting which 
provides an axle socket at 
the fire-box end, for removal, 
also forms the means of 
bolting to an ashpan or base. 
n shown e exhibitors in the working dairy, but 
the at the show has been very poe 


LETTERS TO THE EDITOR, 
[We do not hold ourselves ear oe the opinions of our 


AMERICAN BRIDGE DESIGN. 

S1r,—Having read your review of my “ Principles of Economy 
in the Design of Metallic Bridges,” I venture to submit a few 
explanations. I only object to the abuse of high analysis as 
applied to problems which are in want of a sufficiently sound basis 
of suppositions. Even in case of the seemingly simple problem of 
the theoretically best form of rails, it will be well to remember 
that every tie at the mean of the driving-wheels sinks into the 
ballast to an appreciable and variable depth; that the life-time of 
a rail is limited in the first line by the destruction of its top under 
the driving-wheels, as the result of strains which are entirely 
unknown ; also that each element of a rail already, before the 
wheel pressure arrives, is in a state of undulation, of which the 
amplitudes, and hence the strains, are variable and unknown. All 
these strains combine with those which alone are admissible to 


herever a sound basis of an for analytical treatment 
can be laid down, I do not at all object to even the highest analysis, 
gr that the final result leads toa practical improvement. 

‘or instance: The more accurate treatment of the conditions of 
equilibrium of the beam —— from a catenary leads to savings 
in the stiffening girders of great railway suspension bridges of 
somewhat like 20 per cent.; and this was the reason why, in the 
opusculum, the entry into an admittedly high analysis was ventured. 

In the book, the formule only for a Bollman truss with an 
infinite number of panels were given, because this truss consisting 
of independent systems, the error committed is small. The coeffi- 
cient of strain length of a Bollman truss of fourteen panels, depth 
one-eighth of the span, is 11,54, and if an infinite number of panels 
were supposed, only a little more—namely, 11,66—would be found. 

As regards continuous girders, I am quite open to conviction, 
and I should be much pleased if the n data were furnished 
of an existing continuous girder bridge believed to be most econo- 
mically designed. With pleasure should I enter into the particular 
case, and am sanguine to be able to furnish design and estimate of 
a similar bridge, with independent spans, at least equally econo- 
mical. Ina paper written ten years ago for the American Society of 
Civil yj oe and reprinted by Van Nostrand, of New York, I 
believe I have furnished proofs of this my view, as well as a collec- 
tion of moduli of elasticity of finished bridge members, compressive 
as well as tensional, and of usual test specimens, such as found by 
numerous experimenters and authorities. 

The misprint—for it is only a printer’s mistake—of the formula 
alluded to in your review was noticed too late to be corrected, the 
distance between publisher and author being so great. However, 
only four lines below the wrong form m page 43 of the book— 
there is again the correct formula— 


=. 
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Finally, I have to make a correction. The Jirardot bridge, span 
328ft. centre to centre, of which the work was done at the late 
Crumlin works, ia the — 1880, is not the first cantilever bridge 
with independent middle span. The first bridge of this kind, built 
of wood and iron, was designed on the plan of the Frenchman, 
Payet, which is analysed in the “ Principles of Economy.” It was 
then called a suspension bridge; it had a span of 240ft., was 23hft. 
wide, and in the centre had an independent span which admitted 
of being opened like the drawbridge of a fortress, The wooden 


dewdth were 4bft. high,” and’ the inclined suspension links were 
reventdd/ from sagging in the same manner as pro by Messrs. 
Flad and Freifev,, of! St. Liduis, ten years ago. This bridge was, 
made much too light 7 it’ otily cost £1200 sterling ;'and though it, 
stood the prescribed tests, it tumbled ih the om year, 1525, when, 
it was erected over the Saale River, ncar nehen-Nieu! of se in 
Germany. I thank you for the fair spirit of your'review, ...._, 
Anerley, July 8th. Cuas. B, Bethke. 


A NEW TYPE OF DYNAMO, 

S1z,—In your issue of the 2nd July, when describing and: illus- 
trating the new Goolden and Trotter dynamo, you say: ‘* A very 
similar pattern has recently been produced by Mr. Kapp.” Your 
expression “recently ” is, however, somewhat misleading, use 
with the rapid progress going on all around us, one is hardly 
justified in describing a thing as recent which is more than a few 
weeks old. Now by referring to my books I find that the date of 
design and working drawings for the first single horseshoe machine 
falls into fea agen from July 24th to July 27th of last year, and 
that this machine was finished and tested on August 28th of last 


year. 
Moreover, the type of field which you call a recent production 
was described and illustrated last November in a paper I read at 
the Institution of Civil Engineers, and at that time several 
dynamos of this pattern had already been made by Messrs. W. H. 
and Co. to the order of the Admiralty. GisBeRT Kapp, 
Wimbledon, July 12th, 


GERMAN COMPETITION WITH ENGLISH ENGINEERING, 

: Ra Ra the Germans have carried off from us 1500 tons of 
rails for China, at a reduction of 25s, per ton, should be a warning 
to all our ustrial interests. One of the reduction has 
probably been in the freight, as the German Government could 
arrange with the new German steam line to the East for reduced 
rates. So far as the Germans are concerned, we have to compete 
with Government railways and now with Government steamships. 
This is exclusive of bounties. 

Nothing but organisation and combination on the part of our 
—_ can meet those on the other side. There should be here a 

ational Association for the Promotion of Trade and Industry, of 
which all interested should be members. 


Hype CLARKE. 
St. George’s-square, 8.W., July 12th. 


SEWAGE SLUDGE STEAMERS. 

THE Barrow Shipbuilding Company, Barrow-in-Furness, has just 
received an order from the Metropolitan Board of Works for the 
building of the first of a series of steel twin-screw steamers, to be 
capable of conveying from the sewage outfalls in the Thames out to 
sea, 1000 tons of sewage sludge. Competitive designs and tenders 
were advertised for by the Board in mber last, with the con- 
dition that “in the event of the Board not —— any of the 
tenders, a premium of £500 would be given for the design which 
may be selected as thoroughly suitable and the best by the Presi- 
dent of the Institution of Civil i and the engineer of the 
Board.” Several designs were submitted to the Board by various 
shipbuilders, and the one selected has been that of the Barrow 
Shipbuilding Company. The vessel is 230ft. in length by 38ft. 
beam by 13ft. 10in. = of hold, built of Siemens-Martin steel, 
and to class 100A at Lloyd’s. She will be propelled by twin-scre 
triple expansion engines, having cylinders 15in., 22in., and 33in. 
diameter and 24in. stroke, with a working pressure of 150 lb. per 
square inch, capable of steaming 10 knots an hour. The arrange- 
ments for depositing the sewage sludge are entirely novel and 
almost automatic. The vessel is divided into com ments, and 
the cellular double bottom is of such a depth as to allow the sewage 
to pass out freely, without any pumping, through suitable valves, 
and to give the vessel proper ballast for the return journey. 
Arrangements are also made for the proper washing out of each 
hold. This is the beginning of a movement for improving the 
sanitary condition of the Thames, and it will no doubt be watched 
by engineers with much interest, 


THE MANCHESTER SHIP CANAL.—The first step towards 
the actual commencement of this undertaking, the contract 
for the construction of the canal, and the whole of the works 
connected with it, has been let to Messrs. Lucas and Aird, 
for the round sum of five and three-quarter millions, which is 
£560,000 less than the parliamentary estimates. These works 
include the cutting of the canal from Manchester to the outlet at 
Eastham, the building of docks at Manchester and Warri 
the construction of the necessary locks and the swing aqueduct at 
Barton, and the whole of the railway deviations. 1t is expected 
that in the working plant for carrying out this undertaking 
upwards of 6000 railway wagons and about 300 locomotives will be 
required, and that employment will be given to about 20,000 work- 
men. The contractors will start by laying down two lines of rail- 
way along each side of the route, and the cutting of the canal will 
be divided into sections, the work proceeding simultaneously in 
each section. The contractors undertake to complete the whole of 
the work within four years after the actual commencement of 
operations; and if from any unforeseen circumstances the work is 
not completed in the stipulated time, the contractors subject them- 
selves to a heavy penalty in the shape of the payment of interest 
at the rate of 4 cent. per annum on the whole amount of the 
capital then ed up. If, on the other hand, the contractors 
complete the work before the expiration of the four years, they are 
to be allowed a bonus on their contract equal in amount to what 
the company would have paid in interest on the called-up capital 
during such period as the work may have been completed within 
the stipulated four years. The raising of the capital will now be 
proceeded with at once, in the course of a few days Messrs. 
Rothschild, in whose hands the financial portion of the scheme has 
been placed, will issue the prospectus of the company to the public. 

A NEw Metuop or Giass. — Hitherto rolled glass 
has been made by means of an iron roller and table, the roller 
being made to rotate and at the same time to travel along the 
surface of the table, so as to press out the molten glass into a 
uniform sheet. Among the disadvantages of this method are the 
dulness of that surface of the glass which is in contact with the 
table, the great waste of material, and the high cost of manipula- 
tion. A new method of manufacture, by which the disadvantages 
referred to are lessened, has been made the subject of a patent 
obtained by Messrs. Mason and Conqueror. ‘This method of 
manufacture, as improved by the proprietors of the patent, is 
conducted in the following manner:—The molten glass is poured 
on an inclined iron plate, and passes thence between two iron 
rolls, which revolve uniformly in opposite directions. The sheet 
of glass thus formed passes down a second inclined plate, and is 
then transferred to the kiln and piled in the usual way. Or the 
sheet may be transferred to the annealing kiln by means of a 
travelling carriage or table, which consists of an iron frame laid 
with stones, or other non-conducting material, so as to present an 
even upper surface. The size of this table is regulated by the width 
and length of the sheets of glass which it is desired to make. The 
table travels on wheels or rollers under the lower roll of the rolling 
machine, and by means of suitable gearing is carried forward by 
the motion of the machine at the same pace as, or slightly faster 
than, the sheet of glass passing down the second inclined plate. 
The sheet of glass is thus received upon the travelling tabie as it 
leaves the second inclined plate of the machine, without being 
drawn out of shape or losing its uniformity of thickness, and may 
either be run with the table direct into the kiln, or by means of a 


turntable on to which the carriage runs, may be pushed off into 
the kiln much in the usual way. The advantages of using a turn- 
table are that existing kilns may be utilised without alteration, 
and that two or more machines may be worked in connection with 
one kiln, The glass may be rubbed down upon the travelling table, 
and the ends mzy be cut off in the usual way. 
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THE NEW BATTERSEA BRIDGE—DETAILS. 


SIR JOSEPH BAZALGETTE, M.1.C.E., ENGINEER. 
(For description see page 57.) 
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BLAKE'S COMPOUND PUMPING ENGINE, 


MESSRS. 8. OWENS AND CO., LONDON, ENGINEERS, 


BLAKE'S COMPOUND PUMPING ENGINE. 


THE pumping engine illustrated by the above engravings has 
been made by Messrs. S. Owens and Co., of 9 gy i 
Blake’s patent, for a small waterworks abroad, where it will 

ump about 5000 gallons per hour to a height of 500ft. The 
igh and low-pressure cylinders are Sin. and 16in. diameter 
respectively. The pump is double-acting, 5}in. diameter. 
The cylinders and pump have, of course, the same stroke, viz., 24in. 
The pump valves, eight in number, are of gun-metal, leather- 
faced, guided in separate gun- 
metal caps screwed into the pump 
body, rendering the valves easily 
accessible. We give a sectional 
view of the steam cylinder and 
chest, from which the action of 
the valve gear will be readily 
understood. It will be noticed 
that the engine has three piston 
rods, the centre one for the high- 
pressure cylinder and the two 
outer ones for the low-pressure, 
connected toacrosshead common 
to three ; low-pressure 
c ler piston passing out- 
side the high-pressure cylinder 
in pockets, cast on for the pur- 
pose. The valve gear is so 
arranged as to allow the pistons 
to pause slightly at each end of 
the stroke, enabling the valves 
in pump to seat quietly. It 
will be seen that the slide valve 
has its motion controlled by a 
rocking lever moved by the 
crosshead, this lever giving 
motion to the small valve, by 
which steam is admitted to the 
one or the other of the steam 
valve pistons by which the main 
valve is worked. The pump is 
very simple and strong in design, 


LIGHT.* 


Proressor G. G. Stokes, President of the Royal Society, 
delivered three lectures on “ Light,” towards the close of the 
recent Royal Institution session, and he began by saying that 
the sources of light ordinarily obtainable by us are usually at a 
high temperature, but in some cases cold ies are sources of 
luminosity. During a thunderstorm at night, objects are seen 
werd at the same time as each flash of lightning, yet the 
light from the flash travels straight to the eye, whilst which 


Ss 


and the valves are of the simple Ty 


flat-seated safety valve form, 
made of great strength and 
easily accessible from the screw cap holes shown on the top of 
the i The pressure due to the head of 500ft., about 
215 Ib. per square inch, made it n to pay particular 
attention to these details, and still make them of the simplest 
kind. The point of cut-off in the high-pressure cylinder is 
adjustable by means of the stop collars on the positive action 
slide rod. The engine is made and works well. The 
exhaust steam from the low-pressure cylinder may be takeninto 
a 4 type of condenser. Both cylinders are lagged with 
polished mahogany, and all bright. Messrs. 
Owens and Co, have made Blake’s pumps for several years, and 


SECTION OF BLAKE'S COMPOUND PUMPING ENGINE. 


firsb travels to the object, and next travels from the object to 
the eye, has a path describing two sides of a triangle; hence the 
motion of light is intensely rapid. In interplanetary space it 
has longer distances to travel; and Rémer, a Danish astronomer, 
in 1675 first accounted for the variations from the calculated 
periods of the eclipses of Jupiter’s moons by taking into con- 
sideration the velocity of light. When the earth is at the en 
of its orbit farthest from Jupiter, the ecli, seem to take p 

16 min. 36 secs. later than when the is nearest to Jupiter, 
all other conditions being the same; so the time stated is that 
which light takes to traverse the diameter of the orbit of the 


their experience confirms their choice of the direct-acting syste 


of Royal Inetytion Lectures, 


earth. The velocity in miles, however, was not by this method 
so accurately ascertained as at present, the diameter of the 
earth’s orbit in Rémer’s days being considered to be 

than it now is known to be. In 1849 Fizeau made the velocity 
of light a matter of experimental inquiry; and almost at the 
same time Foucault also took up the problem experimentally. 
In more recent times others have improved upon their methods, 
until at present the velocity of light is estimated at 300,000 
kilométres per second. He gave the velocity in French terms 
because the: figures were so easy to remember. Those 
are so near the truth, he said, 
that nobody up to the present 
time has been able to prove 
whether the estimate is too high 
or too low. 

In the travelling of light 
through there must be 
either a su’ ce starting forth 
from the source of light or a 
change of state propagated 
through an intervening medium. 
The travelling of a cannon-ball 
illustrates the former method, 
and the travelling of the waves 
of the sea illustrates the latter. 
In the last case nothing material 
traverses the surface of the sea 
to the shore, but a certain “ state 
of things” travels to the sea 
beach. Another illustration of 
this is available in the travelling 
of waves of sound, the pheno- 
mena presented by which have 
been exceedingly useful in help- 
ing to elucidate those of light. 
There is one notable difference, 
however, them, because 
when light passes through a hole 
in a screen into a room, it does 
not spread out all over the room 

A in the same manner as sound, 

and this made Newton reject 
wave theory of light. 
Huyghens, the contemporary of 
Newton, was the promulgator 
of the undulatory theory, and that of Newton is now considered to 
be unsatisfactory. At the bezinning of this century it was seen 
that the undulatory theory of light demanded that light should 


travel slower in glass than in vacuo, and, according to the- 


emission theory, light travels faster in glass than in vacuo. 
Foucault by experiment settled this question in favour of the 
undulatory theory. A whole host of phenomena, said the 
speaker, have been explained by the undulatory theory, which 
phenomena have not been touched by the emission theory; 
those of interference may be selected as special examples. 

complete wave of light contains one-half of an opposite nature 
to the other half, just as, in measuring a waye of the sea, the 
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measurement is taken from the top of a ridge to the bottom of 
the next depression or trough of the sea. The speaker then 
exhibited by experiment several of the phenomena of interfer- 


ence, including one in which a mirror, represented by E in the 
accompanying cut, had its front or unsilvered face rendered dim 
with milk and water. Four or five feet off was a very small 
electrical lamp D and a small concave mirror B. An eye 
placed at A sees with this arrangement beautiful interference 
colours on the face of E. 

In his second lecture, Professor Stokes said that the mathe- 
matical evidence in favour of the undulatory theory has to be 
examined before that theory can be recognised in its full force, 
and that Young and Fresnel, after studying diffraction and other 
phenomena, brought them into their true place by the theory of 
undulations. Supposing that a needle-hole were to be made in 
a card, and the light passing through the hole were to be brought 
toa focus upon a screen by means of a lens of short focus, it 
would be natural to anticipate that the centre of the hole would 
be the brightest part of the image upon the screen ; but witha 
proper correlation of dimensions and distances, a dark centre 
will appear in the spot of light upon the receiving surface. Also, 
when the converse experiment is properly performed, with a 
small opaque disc between the light and the screen, a bright 
centre with rings round it will be obtained. When rays from a 
luminous point fall upon a screen with a sharp edge there is not 
in the cast shadow a gradual fading from light to darkness, 
but a series of alternate light and dark bands ; these fluctuations 
of greater and less luminosity agree exactly with that which is 
demanded by mathematical calculations based upon the accep- 
tation-of the undulatory theory of light ; there is no extinction 
of energy in the matter, the brightness of the first band is 
greater than that normally due to the influence of the light at a 
distance. The prevalent belief, he said, is that light is a state 
of an undulatory medium which is called ether, and the belief is 
that there is such an ether. Before the acceptance of this 
belief, interplanetary space might have been supposed 
to be a vacuum. Observations of Encke’s comet prove 

that every time it returns its motion is accelerated, and 
that, paradoxical as it may sound, that acceleration is due 
to its retardation. Does the presence of the ether produce that 
retardation? He had questioned Professor Adams, perhaps the 
greatest living authority upon such a point, and he replied that 
the perturbations of Encke’s comet may perhaps be produced by 
Mercury, or moving bodies near the sun; there is therefore no 
known absolute evidence that the ether retards the motion of 
the heavenly bodies. Besides, assuming the presence of ether, 
it does not necessarily follow that it must retard the motions of 
the heavenly bodies. When bodies move through air or water, 
eddies are produced, because air and water are viscous sub- 
stances; but if they were more slippery bodies, the difficulty of 
~getting a grip of them wouldincrease. There is a kinetic energy 
in the eddies which is not annihilated. The very existence of 
ether is believed in only because it gives such a simple and 
satisfactory explanation of the phenomena of light. The belief in 
the existence of atoms and molecules of matter which vibrate in 
this ether is founded upon its agreement with the lawsof chemical 
combination, of crystallography, and of the properties of 
It may be that there is no such thing as a molecular constitu- 
tion of the ether ; he would express no opinion upon that point, 
the evidence is not greater in the one way than in the other. 
In short, the non-resistance of the heavenly bodies, if there be 
such non-resistance, is no evidence against the theory of undula- 
tions. 

Ether hasa great tendency to return to itsnormal state. Inearly 
days it was taken for granted that the expansion and contraction 
of the waves of ether were like those of air; and the phenomena 
of sound were u:xeful aids in the experimental investigation of 
those of light. In time, however, it was discovered that the 
phenomena of the polarisation and double refraction of light 
have no counterpart in those of sound, but have relation to a 
thotion in space transverse to the direction in which the waves 
are propagated. The vibrations are lateral, and not longitudinal. 
This leads up to ideas of the ether having a constitution alto- 
gether different to that of air, and that it includes a sliding 
motion, like that of two hands to and fro over each other. Such 
& gliding motion could take place in a solid or jelly. For pur- 
poses of illustration, then, the ether may be compared to a 
gigantic jelly—an idea, however, which in some res is far 
from the truth, but its motions more resemble motivns in a jelly 
than motions in air. 

Light warms us, light may be decomposed by a prism, and 
light may be intercepted even by a thin layer of ink, some 
layers of coloured inks intercepting only particular kinds of light 
and transmitting others. The same is the case with glass; blue 
cobalt glass placed in the path of the rays of the spectrum seems 
to lengthen the spectrum at the red end; but this is only 
because it reduces the contrasting glare of the rest of the red. 
Chlorophyll—of which he had some extracted from ivy leaves— 
gives a remarkable spectrum, but chlorophyll really consists of a 
mixture of different substances, which can be discriminated from 
each other by the bands they give when subjected to spectro- 
scopic examination. The substances can be actually separated 
by treating the chlorophyll with hydrate of alumina, bisulphide 
of carbon, and other agents. An impurity in the green colour- 
ing matter, which it is almost impossible to separate, gives a 
dark band in the red. 

In his third and last lecture Professor Stokes spoke of dichroic 
phenomena, remarking that in optics the term dichroism had 

greatly abused by its application to four different orders of 
phenomena, totally distinct from each other, and by the ideas it 
conveys being rather the reverse than otherwise of the true 
explanation of the facts to which the word is applied. 

By the light of the electric lamp he showed that certain films 
of aniline dye, of gold leaf, and of oxide of copper have one 
colour by reflected and another colour by transmitted light. 
His specimen of glass coloured with copper was, he said, interest 


chlorophyll, was surprised to find the path of a pencil of rays of 
sunlight through it to be of a blood colour by reflected light ; 
he called the phenomenon “the internal dispersion of light.” 
Other curious luminous phenomena are presented by phospho- 
rescent bodies, such as the sulphides of the alkaline earths, In 
such cases it is supposed that the ultimate molecules are thrown 
by etherial vibrations into a new condition of agitation, and 
when the source of agitation is removed, do not at once return 
to their normal state. Ships in water may be temporarily dis- 
turbed by a few passing waves, and not come to rest at once 
when the sea suddenly becomes still; and they then, for a time, 
will throw out waves of their own. 

A dilute solution of sulphate of quinine in very weak sul- 
phuric acid has a curiously luminous surface, and the light which 
has passed through one such layer of sulphate of quinine will 
not produce the same effect upon a second and separate layer of 
sulphate of quinine ; the phenomenon, which is called fluor- 
escence, ceases when the incident light is removed. Edmund 
Becquerel experimented by throwing a spectrum upon phosphori, 
and found the light emitted by them to differ from the incident 
light, and he more especially examined the effects under those 
parts of the spectrum which induce the phenomena of phosphor- 
escence ; he examined the fluorescent properties of sulphate of 
quinine, and threw the spectrum transmitted by it upon a 
photographic plate, and found that it is nearly opaque to rays of 
high refrangibility, which rays induce the dichroism of the 
solution. Brewster found that there is a remarkable concen- 
tration of blue rays near the surface of the liquid, but he sus- 
pected this to be due to the blue rays, When once he—Professor 
Stokes—had the idea that the refrangibility of the incident light 
was changed, it was easy to test it; by throwing a pure spectrum 
upon sulphate of quinine it was discovered that violet rays pro- 
duced blue light thereupon, and that it made visible dark lines 
in the normally invisible part of the ultra violet spectrum. In 
chlorophyll nearly all the rays of the spectrum set up red light. 
Esculine and fluorescine are good fluorescent substances ; 
exhibited solutions of esculine which he bad made himself from 
the bark of a horse chestnut. The motes floating in these 
solutions are not altogether enemies to. the experimentalist, for 
they let him know with what part of the spectrum he is working. 


In these fluorescent phenomena there is a marked absence of | jj, 


anything like harmonics ; the molecules do not synchronise with 
the incident vibrations, and the whole phenomena look very 
much like phosphorescence of short duration ; the agitation set 
up in the molecules must last for a time very large as compared 
with the period of a single vibration of light. 

He exhibited a simple way of obtaining violet rays, by burn- 
ing sulphur in a glass vessel filled with oxygen, a light being 
thereby given which caused a solution of esculine to appear 
luminous. The light emitted by the fluorescent substance 
acted upon is always, practically speaking, of lower refrangibility 
than the incident rays, although lately the rigorous accuracy of 
this principle has been called into question. Whenever a single 
substance exhibiting the phenomenon is used, and not a mixture 
of two or more substances, the colour of the emitted light ie 
almost always the same from the beginning to the end of the 
active part of the spectrum. A means, to some extent, is thus 
afforded of testing the purity of the various bodies submitted to 
the experiment. Purified esculine does not give quite the same 
colour as a crude sample, which is a mixture of two fluorescent 
bodies ; it emits a purer blue light. Professor Stokes demon- 
strated this by illuminating solutions of pure and impure escu- 
line, by means of sparks from an induction coil. 
sample gave a greener light than the former. The colours are 
liable to be changed by the nature of the solvent. In daylight 
an esculine solution in water looks blue, and an esculine solution 
in acidified water looks like pure water. By the light of the 
induction spark the acidified solution looked the bluest of the 
two, and the addition to it of a few drops of ammonia made it 
emit light like that from the other solution. The addition of a 
little ether to the water solvent will change the colour of the 
fluorescence sometimes. He finally passed the light of the 
electric lamp through violet manganese glass, and exhibited the 
beautiful fluorescence of uranium glass and certain other sub- 
stances when placed in the beam of coloured light. 


EVAPORATION.* 
By DEsMOND FITZGERALD, M. Am. Soc. C.E. 

THE paper gives a description of practical results and a theo- 
retical discussion. It alludes to the many branches of meteoro- 
logical work, in which experiments must be made to arrive at 
correct usions. The author presents his conclusions as to the 
natural evaporation from water surfaces. His observa’ on 
evaporation at Chestnut Hill Reservoir, Boston, Mass., began in 
1876, and were continued until 1882. On examining these experi- 
ments, with the idea of compiling a paper, he found that more 
accurate experiments were necessary, and in 1884 he devised an 
apparatus to automatically jew a continuous profile of the evapora- 
tion on a sheet of paper. full description of the arrangement of 
tanks and of the measuring a) tus is given. The experiments 
were principally made in the Bradlee basin of Chestnut Hill Reser- 
voir, which covers an area of 85 acres, and is about 20ft. deep near 
the centre, where the tank was located. The tank was 10ft. in 
diameter and 10ft. deep, made of staves of wood, spaced an inch 
apart, and with a thin copper lining inside. This was in the centre 
of a raft 20ft. by 40ft., the surface of which was about 10in. above 
the water. The raft was anchored in the basin, so as to float freely 
and always present its head, which was to break the 
waves, to the wind. It was expected that this arrangement would 
3 the water inside the tank at the same temperature with that 
in the basin, but it sometimes varied considerably, being somewhat 
hotter in early summer and cooler in autumn. A maximum dif- 
ference of 10deg. was observed. Observations were continued 
during 1885. The temperatures of the air, of the water in the 
tank and outside, the dew point, the barometer and the force of 
the wind were also recorded. On at least one day in each month 
hourly observations were made. The three important factors 
in evaporation are: the temperature of the evaporating sur- 
face, the force of vapour in the air, and the may & of the wind. 
The maximum evaporation occurs on a cool day, which has been 
Bares by warm weather; the maximum recorded by the author 

0°64in., recorded on June 23rd, 1885, when the mean temper- 
ature of the air was 10deg. less than on the preceding day. On 


ing ; the heat of the glass furnace reduces the oxide of copper 
to suboxide, and sometimes the reducing action is carried too 
far. The specimen exhibited was of a liver colour by reflected 
light and of a blue colour by transmitted light, due to the pro- 
duction of a thin film of metallic copper, Crystals of perman- 
ganate of potash when taken out of their mother liquor have a 
bronzy or greenish look, and when this reflected light is 
examined in the spectroscope four particular bright bands appear; 
in fact permanganate of potash greedily absorbs some rays and 
rejects others. 

Sir John Herschel pointed out that when a pure m was 
thrown upon paper coated with tincture of turmeric, it emitted 
a remarkable yellowish light in the violet rays, and that it was a 
better reflector of that light than was white paper. Sir David 


Firewster, when experimenting with green alcoholic solytion of ' 1899, 


D ber 19th, 1885, with the thermometer at 12deg. F., an 
evaporation of nearly }in. was noticed. As evaporation during 
the winter months is so often placed at zero, this is worthy of note. 
The evaporation from a large water surface is nearly the same day 
and pe it may be greater on some days from a considerable 
body of water than from a shallow pool. The author has observed 
temperatures of the water at the surface of 82°2 deg. and 86 deg. 
A shallow pool loses this heat much sooner than a large body, 
following the temperature of the air more closely. 

During two months the Lawrence hasin of the Chestnut Hill 
Reservoir was shut off from the city supply for the purpose of 
making direct measurements of the actual evaporation from a 
surface. From September Ist to 22nd the evaporation from the 
reservoir was 3°83in., and from the tank in the Bradlee basin 
3°87in. The evaporation from the tank was therefore taken as 


* Read before the American Society of Civil Engineers on March 17th, 


he | of Mr. A. Wild, which are discussed by 


The latter | direct observa‘ 


than it ever had been, * 


representing very closely that of the reservoir, In the winter of 
1878-79 the author made experiments on winter evaporation, the 
general result being 0 02in. per day for the winter average, Many 
comparative experiments between snow and ice evaporation showed 
that ice will lose twice as much weight as snow in the same time, 
Evaporation from ice is believed to follow the same laws as that 
from water. The temperature of the surface of ice does not follow 
that of the air any more than that of water does. The actual 
monthly mean values of evaporation observed were submitted to a 
mathematical computation by Bessel’s Circular Function, and the 
following table, showing the observed results and the mean curve 
of evaporation, was presented :— 


Observed | Mean curve | 


Month. , evaporation. | by formula. | Per cent. 

| Inches, 
March .. 1°80 1°45 
April.. | 3°10 2°39 
May... .. 4°61 8°82 9°76 
June.. oe 5°86 5°34 13°65 
6°28 6°21 15°87 
August 6:49 5°97 15°26 
es 4°09 4°86 12°42 
October .. | 2°95 3°47 8°87 
1°68 2°24 
December o> | 1°20 1°38 8°53 

Total.. .. | 80°11 89°12 100°00 


Total evaporation for a year, 39°1lin. The computed curve corre- 
sponds very closely with the mean temperature curve. 

The author then considers other eg onevaporation. In 
this country, those by Kev. Samuel Williams in 1772, the Croton 
Experiments made by B. S. Church, M. Am. Soc. C.E., and those 
made at Boyd’s Corner by J. J. R. Croes, M. Am. Soc. C.E.; in 
England, those of Mr. Charles Greaves, C.E., Mr. Miller, and Mr. 
G. Dines; in France, those of M. A. Salles, and of the engineers 
of the Ponts et Chaussées ; and in See Se extensive experiments 

. Stelling. 

Without presenting an extended treatise on the theory of evapo- 
ration, the author describes the principal facts which it is important 
to understand. In accordance with the dynamical theory of the 
constitution of bodies, evaporation is constantly taking ata 
rate due to the surface, condensation i 

‘rom vapour in the air passing into 
the water, the differences between the two processes being what 
we call the rate of evaporation. The capacity of the air to hold 
vapour varies with the temperature, so that the same amount of 
vapour in air will have a very different ratio to the total 
am at two different tem tures. This ratio is called the 

tive humidity, At any given temperature there is a certain 
of vay ggg i jus vapour 
must ensed. vapour as & gas, a ce pressure. 
tension, or force dependent entirely upon the temperature, and 
which be expressed in inches of mercury. Very accurate 
tables of the maximum force of va for different temperatures 
have been given by M. V. t. It is upon the amount of 
vapour in the air that the rapi | of evaporation ly depends. 
The vapour forming at the surface of water is of the maximum 
force due to the temperature of that surface. The rate of evapo- 
ration depends upon the diff between the i force of 
vapour due to the temperature of the water surface and the force 
of vapour existing in the air, but it bears no relation to the relative 
— of the air. This is because the temperature of the water 
surface does not follow that of the air even approximately. The 
practical determination of the force of vapour in the air is - 
rally made by observing the difference between the wet fal pel 
but a more trustworthy method is to take a 
r vation by means of some condensing apparatus, The 
principal points to be considered in the study of the We of the 


atmosphere are: (1) The temperature of the air; the dew 


point ; (3) the force of vapour; (4) the quantity of vai in 

a cubic foot of air; (5) the additional vapour p bank to fa 44 
a cubic foot of air; (6) the relative humidity ; (7) the weight of a 
cubic foot of air at the pressure at the time o tion. 


John Dalton was the first to ascertain the true principles of 
evaporation. The author having been led by his observations to 
believe that the rate of evaporation was not in exact proportion 
to (V — v), as generally accepted, made a series of experiments to 
determine the exact relation, The formula deduced by the author 
from his e iments is— 

E= 0°014(V — v) + 0:0012(V 
In which E = evaporation in inches per hour; V = maximum 
force of vapour at temperature of water; v = force of vapour 
existing in the air. 

A number of experiments were made to ascertain the effect of 
wind, the result being a modification of the above formula into the 
following, viz.:— 

E = [0°014(V — v) + 0°0012(V v)?](1 + 0°67 
In which w = the force of the wind at the ‘ace of the water. 
en a approximate formula, the following convenient forms 
may 


E=00166(V - (1+ 9); or 


(Vv (1 +$) 
E = 
60 

In the case of his own observations, the author determined by a 
series of experiments that the velocity of the wind at the surface 
of the tank was about one-third of that registered by the anemo- 
meter, which was located about 30ft. higher. 

A series of experiments under the bell of an air pump was made 
to determine the effect of barometric pressure, the conclusion 
being that within the ordinary range of pressure the effect would 
be hidden by errors of observation, and generally that the influence 
of the atmosphere on the rate of evaporation is in inverse propor- 


tion to its re, 
In to the application of the formula, the author considers 
that if a sufficient number of accurate observations are made, a 


very exact result may be hed. The puted result for any 
given hour is possibly more accurate than the observed value. 

The author concludes that there is no difference between sun and 
shade, other things being equal, and that depth has no influence, 
other than that due to its effect on the temperature of the surface, 


Tue REvOLVvER.—At the Royal United Service Institution, 
Whitehall-yard, on Wednesday afternoon, a paper on the revolver 
was read by Major Kitchener. He dwelt upon the im ce of 
revolver training, maintained that the weapon should be carried 
on service, and strongly waged the necessity of training officers in 
its use. The Americans pended very much on the revolver in 
war, and maintained that it was the most valuable cavalry weapon. 
Russia had adopted an American revolver, and in the infantry all 
offizers, sergeant-majors, drummers, buglers, and clerks were 
armed with the weapon. In the French Army officers and men 
were supplied with double-action weapons. In Germany there was 
a regular annual course of instruction and practice. To his mind 
it was a question for very serious consideration whether our 
cavalry, armed as at present, would in a cavalry action be any 
match for an enemy armed with revolvers, as the Russians now 
were. [Unlike continental armies, we had no course of revolver 
shooting for officers, and therefore, officially, an infantry officer could 
ected either to defé: himself or aan 9 foe. The 
chairman, jor-General Sir EK. Middleton, exp the opinion 
that in future the revolver : & great d al more 


- 
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RAILWAY MATTERS. 


AccoRDING to Duncan’s “Tramway Manual,” which gives the 
statistical particulars of every tramway opened and at work, there 
were 327 steam engines employed on tramways at the end of 1885. 

THE first eastward bound through train of the Canadian Pacific 
Railway, which left Port Moody on the 5th instant, at 1 p.m., 
Fong gd time in Montreal at eight o’clock on the morning of 
the 12th, 


A CORRESPONDENT of the Russian journal Caspian, writing from 
Merv, says that the opening of the railway station at that place 
would be celebrated not later than the 8th inst., as the rails had 
at the time of his writing been laid to within a few miles of the 
town, 


WE understand that the Great Eastern Railway Company has 
entrusted to Messrs. Walter Scott and Co., of Newcastle, the con- 
struction of about forty miles of railway extension on their Essex 
lines, and that the amount of work to be done will involve an 
outlay of about £450,000. 


In a recent discussion by the American Master Mechanics on the 
question, is it n to bead the smoke-box end of tubes of loco- 
motive boilers, Mr. Black said he had formerly beaded the front 
ends. Of late he had tried concaving the front tube plate about 
jin., and found that then it was sufficient to set the tubes in front 
with an expander. A resolution, “That it is not necessary to 
bead tubes at the smoke-box end,” was adopted by a vote of 46 to 29, 


Tue Mark Lane Express says:—‘‘The abolition of pre- 
ferential rates for foreign produce on our railways would do 
more benefit to agriculture than a protective tariff. Farmers 
should bear this in mind when the subject is again to the 
front. The railway question is one of more far-reaching import- 
ance than many may be disposed to admit, and one which calls 
for prompt and earnest attention, as it is obvious that when 
steamship and railway freight rates combined amount to less than 
the cost of sending native produce to the same markets, the British 
farmer is handicapped far beyond the direct influence of Free 
Trade. 


An American railway company has had built by the Schenectady 
Locomotive Works three 18in. A 24in. cylinder, 5ft. Gin. driving 
wheel, passenger engines, with boiler carrying 180lb. working 
pressure. As the engines have only been in service a short time, 
nothing definite can be said of the benefit of the high-steam pres- 
sure. No trouble whatever has been experienced with the valve 
and cylinder surfaces, and Mr. G. W. Stevens, of the line usi 
the engines, writes:—‘‘ Evidence is given of a fuel record that wil 
not exceed 5b, of coal per car mile, with trains of ten cars, equal 
to 280 tons, exclusive of load, running on a schedule time of 
thirty-seven miles per hour.” 


In concluding a report on the collision, that occurred on the 5th 
of June at Edgeley junction, which is about 700 yards at the south- 
east side of Stockport station, on the London and North-Western 
Railway, Colonel F, H. Rich says, ‘‘The system of permissive block 
working, which allows two trains to be in the same block section, 
or to approach a junction at the same time is dangerous. I consider 
that the margin of safety between the signal where a train should 
be detained until the junction or block section is clear and the 
fouling point, should not be less than about 400 instead of 42 yards, 
as in the present case, and a much greater margin of safety should 
be provided when the trains are not fitted with good continuous 
automatic brakes.” 


THE accidents on American railways in May last are classed by 
the Railroad Gazette as to their nature and causes as follows :— 
Collisions: Rear, 17; butting, 8; crossing, 2. Derailments: 
Broken rail, 5; broken frog, 2; spreading of rails, 10; broken 
wheel, 2; broken axle, 5; broken brake beam, 1; accidental 
obstruction, 2; cattle, 7; land slide, 1; wash-out, 7; misplaced 
switch, 5; I ly misplaced switch, 1; malicious obstruction, 1; 
unexplained, 9. Other accidents: Boiler explosions, 4; cylinder 
head blown out, 1; broken tire, 1; powder explosion, 1; accidental 
obstruction, 1; total number of accidents, No less than 10 
collisions were caused by trains breaking in two; three were due 
a misplaced switches, and one to cars blown out of a siding by a 

le. 


SovuTH Staffordshire ironmasters have just now cause for com- 
plaint against the Great Western Railway Company in the matter 
of tariff charges. Some time ago the rates for the conveyance of 
cokes from Staveley to this district were reduced to all stations on 
the London and North-Western and Midland lines, but not to 
stations on the Great Western line. Hence pig iron makers whose 
works happen to be served by Great Western sidings have to pay 
from 6d. to 8d. per ton more for Derbyshire cokes than their com- 
petitors who are served by the London and North-Western Com- 
pany. In times like the present this is not an insignificant differ- 
ence, and it is handicapping pig makers who have only Great 
— sidings in competition with other South Staffordshire 

ers, 


Tue following are the dates of the introduction of railways in 
the various countries, from 1825 to 1860:—England, September 
27th, 1825; Austria, September 30th, 1828; France, October lst, 
1828; United States, December 28th, 1829; Belgium, May 3rd, 
1835; Germany, December 7th, 1835; Island of Cuba, in the year 
1837; Russia, April 4th, 1838; Italy, September, 1839; Switzer- 
land, July 15th, 1844; Jamaica, November 21st, 1845; Spain, 
October 24th, 1848; Canada, May, 1850; Mexico, in the year 
1850; Peru, in the year 1850; Sweden, in the year 1851; Chili, 
January, 1852; East Indies, April 18th, 1853; Norway, July, 1853; 
Portugal, in the year 1854; Brazil, April 30th, 1854; Victoria, 
September 14th, 1854; Columbia, January 28th, 1855; New South 
Wales, September 25th, 1855; Egypt, a 1856; Middle 
Austria, April 21st, 1856; Natal, June 26th, 1860; Turkey, Octo 
ber 4th, 1860. 

THE Railroad Gazette record of train accidents in May contains 
notes of 27 collisions, 58 derailments, and 8 other accidents; a total 
of 93 accidents, in which 23 persons were killed and 170 injured. 
Three collisions, 6 derailments, and 4 other accidents caused the 
death of one or more persons each ; 9 collisions, 23 derailments, and 
2 other accidents caused injury to persons, but net death. . 
13 accidents caused death and 34 injuries, leaving 46, or 49 per 
cent. of the whole number, in which there was no injury serious 
enough for record. The 27 collisions killed 8 and injured 85 

ms; the 58 derailments killed 8 and injured 62, while in the 
other accidents 7 persons were killed and 23 injured. Of the 
killed 17 and of the injured 74 were railroad servants, who thus 
furnished 74 per cent. of the killed, 43} per cent. of the injured and 


47 per cent, of the whole number of casualties. As com’ with 
May, 1885, there was an increase of 31 accidents, of 15 ki and of 
105 injured. 


A DEPUTATION from the Cheshire Chamber of Agriculture, the 
Cheshire Agricultural Society, and other local societies interested 
— agricultural produce, recently waited upon the 
directors of the London onde North-Western Railway Company to 
complain of the preferential rates which the company quoted for 
American and foreign produce over the cost of carriage of Cheshire 
dairy and other home produce. The directors having listened to 
the arguments addu of unfair preferential rates, promised to 
reply by post. They now t, alter giving the matter full con- 
eration, that they are ween to meet the wishes of the deputa- 
tion with regard to a reduction in the rates for milk, butter, and 
cream cheese, but nn | are prepared to make some reduction in 
the rates for farm uce such as potatoes, carrots, and turnips, 
to Liverpool and chester. They are also prepared to make 
reductions in the rates for packed and stable manure, lime, and 
sake. As regards cheese and meat, the rates are in hand for 
revision. The rate for cheese from Nantwich to Halifax, specially 
complained of, has already been reduced, 


NOTES AND MEMORANDA. 


On the 26th ult, gas was used as fuel for the first time in the 
Belgian Glass works at Meadville, Pa. 

THE six healthiest places last week were Wolverhampton, Hud- 
dersfield, Brighton, Sunderland, Birkenhead, and Leicester. 


A Gas well near Putneyville, in the county of Armstrong has 
been burning for the past eighteen years, and its pressure continues. 
A compan organised and will sink a number of wells in its 
vicinity. 

THE deaths registered during the week ending July 10th in 28 
great towns of England and Wales corresponded to an annual rate 
of 18°4 per 1000 of their population, which is estimated at 9,093,817 
persons in the middle of this year. 

THE production of the Silesian zinc furnaces during the first 
three months of this year was 391,280 centners, against 374,620 
centners in the same period of 1885, The sale was 261,640 centners, 
against 272,460 centners; in value, 4,270,110 marks, against 
3,542,779 marks, 

In London 2458 births and 1540 deaths were registered last 
week, Allowance being made for increase of population, the births 
were 165 below, while the deaths exceeded by 12 the average 
numbers in the corresponding weeks of the last ten years. The 
annual death-rate per 1000 from all causes, which had been 14 9, 
15'4, and 15°8 in the three previous weeks, further rose last week 
to 19°4. In Greater London the rates were 31°4 and 18°9 per 1000. 


THE following are given as the fusing points of the alloys con- 
stituted in the proportions given and pro: as suitable for 
electric cut outs. The temperatures are in Centigrade degrees. 

Points of fusion 950 .. 89°5 .. 765 .. 68°5 .. 65°5 .. 63°0 
ee eee 250 .. 807 .. 344 .. 260 .. 249 .. 267 
Bismuth .. .. .. 500 .. 582 .. 500 .. 522 .. 501 .. 500 

Mr. G. DAEHNE, writing to Nature on Ampére’srule, says: ‘There 
is another rule, published by Pfaundler if I am not mistaken, 
which is in so far much simpler, as it does not compel the imagina- 
tion to fancy movements and actions of the human body which it 
in reality never could perform :—‘ Follow the direction of the 
current in — the right hand along the wire, but holding it so 
that the stretched fingers are parallel to the wire and the palm is 
turned towards the north pole of the magnet. The outstretched 
thumb then gives the direction in which the north pole will be 
deflected.’ ” 

Dr. JOHN WARD attributes an outbreak of colic on a steamship 
to contamination of the water supply by zine derived from zinc 
pa fixed in the boiler from which this water was condensed. 

t appears that the intention had been to renew the water supply 
of the ship at Batavia, but that this was not done from fear that 
the water at that port was contaminated by cholera contagium, 
and the supply for the remainder of the voyage was obtained by 
the distillation of sea water. On testing the water it was found 
to contain zinc. This brings up the questions, which have been 
frequently asked and never definitely and satisfactorily answered, 
as to whether the compounds of zinc taken up from the surface of 
that metal by drinking-water can be of such a character and 
quantity as to make the use of the water dangerous to health or 
life, and as to the circumstances under which such dangerous con- 
tamination may occur. 

PORTLAND cement, mixed with a solution of calcium chloride, 
rapidly acquires considerable hardness, Setting begins in three 
or four minutes, and is attended with an elevation of temperature 
that may attain to 70 deg. C. A slight ex ion is also produced 
in the course of setting. Cement mixed with calcium chloride 
softens if it is plunged immediately into water ; but after having 
been air dried for eight or ten days, it may be so immersed with- 
out inconvenience or detriment to its cohesion or hardness. 
Ordinarily damp air has no influence upon the mixture. The fact 
that, according to the Journal du Céramiste, the runners of cement 
mills are repaired with this chloride-cement mixture is a sufficient 
indication of the great strength which the pound is capable of 
acquiring. The stones are put to work within an hour of repairing, 
and the cement is perfectly resistant, and wears less than lead, 
which is commonly employed for the same purpose. All joints 
can be made with great facility, and acquire in a short time ex- 
treme solidity with this chloride-cement mixture, The slight 
swelling during setting is very useful in filling all hollows and 
making good adhesion. The cheapness of calcium chloride permits 
the use of the mixture for numerous p When great hard- 
ness and quick setting are desired, the cement may be gauged 
sept but in general an equal mixture of sharp sand or gravel will 

found to answer every purpose. 

MM. PILLEvR and E. Jannetaz, according to the Journal de 
Physique, have endeavoured to ascertain whether, when a given 
point of a conductor having a fibrous texture is heated, thermo- 
electric currents are produced in it. Their experiments extended 
to zinc, tin, iron, and copper. The long-grain texture was imparted 
to them by carefully drawing out. A point A at the centre of the 
plate is heated, and one contact is made on the other side of the 
plate, at the end of the line that connects this point with A across 
the grain ; the other, taken at a point C on the end of the line 
joining ths point B along the grain. In all cases a current was 
obtained trom B to C. The strength of the current for the same 
metal appeared connected with the development o7 the long grain. 
Thus, that zinc that had passed four times through the draw-plate 

ve a feebler current than zinc that had been drawn out six times. 

ut copper with a good deal of long grain, that is much more 
fragile in one direction than another, gave a feebler current than 
tin, which seemed to have no appreciable grain. It must, more- 
over, be observed that this tin had passed six times through the 
es hence the thermo-electric action shows the action of the 
w-plate, even when the fracture does not show it. The strongest 
currents were shown by zinc, and the feeblest by copper. The 
currents are, however, difficult to observe, doubtless owing to the 
facility with which they unite across the plates themselves. More 
powerful effects may be obtained by cutting a knee-piece in the 
metal-plate, in one branch of which the long grain is across, and in 
the other in the direction of the length, and then joining the two 
ends of the knee-piece to the external circuit. 


THE art of artesian well-drilling in China is doubtless one of 
considerable antiquity, wells in that country being successfully 
bored to great depths with the object of obtaining brine. L’Abbé 
Huc gives the following interesting description of the process 
adopted :—‘‘ If there be a depth of 3ft. or 4ft. of soil on the 
surface, they plant in this a tube of hollow wood, surmounted 
with a stone, in which an orifice of the desired size of 3in. or 4in. 
has been cut, Upon this they bring to work in the tube a rammer 
of 3001b. or 400'b. weight, which is notched, and made a little 
concave above and convex below. A strong man, very lightly 
d d, then ts on a scaffolding, and dances all the morning 
on a kind of lever that raises this rammer about 2ft., and then lets 
it fall by its own weight. From time to time a few pails of water 
are thrown into the hole to soften the rock and reduce it to pulp. 
The rammer is suspended to a rattan cord, not thicker than your 
finger, but as strong as our ropes of catgut. This cord is fixed to 
the lever, and a triangular piece of wood is attached to it, by 
which another man, sitting near, gives it a half-turn so as to make 
the rammer fall in another direction. At noon this man mounts 
on the scaffold and relieves his comrade till the evening, and at 
night these two are replaced b: ther pair of workmen. When 


they have bored 3in. they draw up the tube, with all the matter it 
is loaded with, by means of a great cylinder which serves to roll 
the cordon, In this manner these little wells or tubes are made 
quite perpendicular—to a depth of from 1500ft. to 1800ft. French— 
and as polished as glass. When the rock is good the work advances 
at the rate of 2ft. in twenty-four hours, so that about three years 
are required to dig a well.” 


MISCELLANEA. 


TuE Council of the Institution of Civil Engineers entertained the 
representatives from India and the Colonies, on the 7th ult., the 
as including a river excursion and dinner at Green- 
wich, 

THE towns of Gastein and Gratz will shortly be lighted by 
electricity. The town of Temesvar, in Hungary, has already for 
the last two years enjoyed this mode of illumination for its streets 
and public buildings, 

THE Phillipsburg Natural Gas Company’s new well on the 
Ladd farm, in the Sheffield district, was tested on the 2nd ult., 
and found to be the strongest well yet struck in that region. It 
has a pressure of 620 lb. to the square inch. 

THE Shrewsbury Town Council on Monday decided to experi- 
ment as to the feasibility of a new scheme for supplying the town 
with water. The proposed scheme, which takes the water from 
the Severn, is estimated to cost £250,000. 

Art the international field trial of binders held at Epernay on 
vig bee the first prize gold medal was awarded to Mr. Walter 
A. Wood; M. Albarat, with a French machine won the second prize; 
McCormick, third; Osborne, fourth; Hornsby, fifth. The Aultman 
and Johnston machines also competed. The crop was rye, and 
badly down. 

THE Shrewsbury Town Council are deliberating on a scheme for 
supplying the town with a purer supply of water. At a cost of 
£25,675, it is proposed to e the water from the Severn a con- 
siderable distance above the present intake, so as to escape the 
whole of the town sewage. A pumping station, service tanks, and 
wells will be provided, and the water will then be carried by gravi- 
tation to the town. 

THE whole of Wimbledon Camp is lighted by Defries’ safety 
lamps and safety mineral oil. The burners used are of three sizes 
—43, 62, and 85-candle power. The result is a brilliant illumina- 
tion, obtained at a saving, it is said, of four-fifths of what gas 
would have cost. The lamps are made on the company’s new 
— whereby the oil is placed outside and on the top of the 

tern. The effect of this arrangement is that the flame is always 
at the same height, every drop of oil is consumed, and there is no 

ow cast, 

An English cooper, named Carlisle B. Graham, thirty-three 
years of age, has constructed a cask, with a manhole in the top, in 
which he has safely navigated the Niagara rapids near the spot 
where the late Captain Webb perished. Graham entered the river 
a mile above the rapids, and came out five miles below, the time 
occupiéd being about an hour. The cask in which he made the 
descent of the rapids is egg-shaped, 33in. diameter at the centre, 
23in. at the top, and 18in. at the bottom, and 7ft. long, with 
staves of l}in. oak, strengthened by hoop iron, weighing 250 Ib., 
and carrying 240 lb. 

THE Council of the Yorkshire College have received an intimation 
from the Institution of Civil Engineers that the Council have 
granted to the library of the College copies of such volumes of the 
minutes of “‘ Proceedings” of the Institution as they have in stock, 
forty in all. The Leeds Mercury says that in making this gratify- 
ing announcement, the secretary of the Institution says :—“ This 
decision has been arrived at in view of the important work under- 
taken by the College, and in view also of the interest—personal 
and otherwise—evinced by many members of the institution in 
the establishment of the engineering department of that College.” 

THE Indépendance Belge is informed from Berne that the Inter- 
national Railway Conference, now sitting there under the Presi- 
dency of M. Welti, the chief of the Swiss Railway Department, is 
discussing the following subjects—the assimilation of laws relating 
to the carriage of goods, the simplification of administrative 
formalities, and the essential bases of international railway law. 
The Conference, which is attended by representatives of Belgium, 
Germany, France, Italy, Holland, Luxemburg, Austria-Hungary, 
Russia, and Switzerland, will last about ten days. One of the 
principal questions before the delegates is whether goods entrusted 
to a railway are, during the term of transport, to be considered the 
property of the consignor or of the consignee. 

Tue Russian authorities are about to expend considerable sums 
of money on the improvement of the Black Sea ports. The port 
of Mariopol is to be thoroughly repaired under the direction of 
Messrs. Boreicha and Maximovitch, engineers, at a cost of five 
million roubles. At Odessa the mole is to be levelled and re- 

ved. The foundation of the mole is to be repaired and new 

reakwaters constructed. The harbour is also to be deepened. 
These alterations will entail an outlay of one and a-half million 
roubles. A new port is to be made at Novorossusk for 3,800,000 
roubles, and is to be ready by 1888. Various other improvements 
are to be effected at Nicolaieff, Otchakoff, Yalta, Sebastopol, 
Taganrog, and in the canal of Kertch-Yenikale. 

A NEW sewing machine is being brought out that weighs less 
than 16 oz., and which can be supplied to the public at the cost of 
a few shillings. The machine is called the ‘* Moldacot.” It has 
neither wheels nor treadles, being worked by the right hand, while 
the left is free for the guidance of the material to be operated 
upon. It is simple in construction, and for ordinary domestic pur- 
poses it may be depended upon, it is said, to do the class of work now 
performed by the manufactures of Transatlantic origin. Itis what 
is termed ‘“lock-stitch,” and can be screwed to the leaf of any 
ordinary table. It can be packed in a little box Sin. long by 2in. 
wide and lin. deep. The Moldacot is a German invention, and a 
company—at 58, Coleman-street—has been formed for the purpose 
of its manufacture. si 

A NOVEL system of fire extinguishing apparatus has just been 
introduced w Mr. William Glenister, chief of the Volunteer Fire 
Brigade, Hastings, and Mr. J. C. Merryweather, of London. The 
new fire and life saving machine consists of a tricycle with which 
the following are embodied :—(1) A hose reel carrying a large 
quantity of specially constructed hose for winding in a small com- 
pass, with all the attachments for working on to a fire from the 
street hydrants. (2) A light double pump fire engine in collapsible 
cistern, capable of throwing twenty-five gallons per minute to be 
worked by two pumpers. (3) A simple fire escape with descending 
ropes and bag. (4) Jumping sheets formed from the rider’s seat. 
The machine is run at full bicycle speed by two men, and if 
desired the treadles can be so disposed as to work the fire pump, 
but for this a special gearing is required. For country districts 
and suburban towns this machine will probably come into early use. 

Writinc to Nature on the periodicity of glacial epochs, M. 
Adolphe d’Assier, of Tarascon, Ariége, says:—** The cause of this 
phenomenon being attributed by the astronomers, as well as by 
the majority of geologists, to the displacement of the perihelion, 
whose cycle is 21,000 years, it follows that, according to the actual 

ition of this point, the ice now covering the Antarctic regions 
had its maximum of intensity at about the year 1250 of our era. 
For the same reason, the ice of the boreal hemisphere must have 
offered at this same epoch its minimum of intensity. Conse- 
quently the latter must have been increasing since the close of the 
thirteenth century, while the former must have been receding. 
The researches of European geologists must have shown a marked 
extension of the glaciers of Spitzbergen, Greenland, &c., since the 
beginning of the fourteenth century, and a recession of vegetation 
from the latitude of Sicily to the Polar Circle. But we in France 
are not informed of what has happened in the southern hemis- 
phere since the arrival of the first navigators. I would therefore, 
in the name of science, beg of any British officers, consuls, or 
scientific observers who are, or may have been, collecting facts at 
stations near the South Pole, in Patagonia, New Zealand, Tas- 
mania, and elsewhere, to communicate to me directly, or through 
your columns, any information they may have upon this subject. 
I wish to know whether, since the first arrival of Europeans in 
those regions, the ice field has shown a recessive movement, 
accompanied by an inverse tendency of vegetation, 
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THE NEW BATTERSEA BRIDGE—DETAILS. 
SIR JOSEPH BAZALGETTE, M.L.C.E, ENGINEER. 
For description see page 57.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 

| PARIS.—Madame Boyveav, Rue de la Banque. 

: BERLIN .—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs, and Co., Booksellers. 
LEJPSIC.—A, Twietmeyer, Bookseller. 

NEW YORK.—Tuz Wittmer and Roozrs News Company, 
street. 
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Mecuanic.—You will find the information ire i Toad 

P. L. (Aberdare).— The tube plate and the first inch in length of the 


I tubes, 
is the most effective heating surface in a fire box, because all the flame po 


impinges on that end of the owing to the draught. 


THE BLOW OF A DOUBLE STEAM HAMMER. 
(To the Editor of The Bngineer.) 
to any reader who can tell me what is the 
difference between the oe by a vertical 10-ton steam hammer on 
to a fixed block, and the blow given by two such mene ens 


Gan July 12th. 


CIRCULATING PUMPS WITH ONE VALVE. 
P (To the Bditor of The Engineer.) 
18,—Could any of your correspondents inform me if circulating pum: 
have ever been constructed with only one valve? I believe a pum ot 
this description was fitted to a steamer by a Scotch firm, and if such is 
the case, I should be very glad to learn by whom and when. 
Flushing, July 14th. A Svs.crizer. 


; INJECTORS AT SEA. 
(To the Bditor of The Engineer.) 

S1n,—In reply to “‘ Aquarius” in your last issue, there have hitherto 
only two objections to the use of injectors at sea, viz., their liability 
to cease working through the rolling of the wae eee constant 
attention to re-start them, and the choking up of their cones with salt. 
Our new self-acting, re-starting injector has overcome both these objec- 
tions, as it will work continuously without any attention in the hest 
sea, and the cones are so made that they are ame removable for clean- 

joints. 


while steam is without breaking 
J uly 1ith, AND CRAVEN. 


(To the Editor of The Bngineer.) 

Sir,—In reply to ‘* Aquarius,” injectors will work on marine boilers. 
They do not, as a rule, stop work in co uence of choking up with 
salt, but what does prevent them working, after a time, is that in conse- 
quence of a che: action having been at work between the salt water 
and the G. M. tubes, they become eaten into small holes inside, which 
destroys their efficiency. Lining up the tubes with nickel—which is 
inexpensive—will mitigate this and the machine consequently 
lengen, ond having been at work a considerable time, if, upon e: 
tion, the throats of the tubes ure found to be eaten into holes, the o 
alternative is to renew them, which does not cost much, com: 
the many advantages an injector has over a donkey pump for a 
boilers. I cannot pretend to say that the above plan would be su 

— coc! r, and with much s 
inspira’ uccess. B, 
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DEATH. 

On the 10th inst.. at 88, West Cromwell-road, London, Witt1am Low, 
C.E., and J.P. for the county of Denby, late of Wrexham, aged 72 years. 
Ioterred Thursday at 11 o'clock, West London Cemetery. Australian 
papers please copy. 
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THE TRANSMISSION OF POWER. 

THERE has been a considerable development during the 
last few years in some of the principal methods of power 
transmission, and it may be worth while to take stock of 
recent progress. A marked advance has been made with 
hydraulic transmission, for though no new principle has 
been evolved, the use of the accumulator system has been 
widely extended. Many years before the time of hydraulic 
cranes as at nt understood, water engines of various 
kinds were worked from the public mains in towns having 
a high-pressure supply, but the general use of water power 
conveyed in pipes undoubtedly dates from the introduction 
of the accumulator system by Armstrong. This method has 
been adopted much more extensively in England than else- 
where, the most conspicuous examples being, as is well 
known, at railway goods stations for cranes, and at docks for 
cranes and dock gates. The convenience with which power 
can in this way be distributed and applied has proved of the 
greatest importance in steel works, where the whole of the 
movements of the converter and the ingot moulds, and 
many of the motions in the rail mill, are performed by 
power from the water mains. Indeed, the wonderful 
development of the Bessemer system, and the cheapening 
of manufacture by automatic operations, are largely due 
to the accumulator system. It is in this direction that it 
has been most applied in foreign countries; for in the 
manufacture of mer steel there has been a contem- 
poraneous experience, and an all but universal adaptation 
of the same methods. We believe that Krupp still uses 
steam cranes at Essen for many of the purposes effected in 
other steel works by water-power; but this is an exception 
to the rule. Inthe United States it is a curious fact that, 
though labour-saving appliances are more generally sought 
for and appreciated than in Europe, yet in the matter of 
cranes it is only in the steel works that hydraulic liftin 
apparatus have been widely applied. his system of 
wer-transmission has been also utilised for hydraulic tools 
of the Tweddell kind, a notable example being the dockyard 
at Toulon, recently equipped entirely on this plan. The dis- 
tance to which power can be conveyed has been manifested so 
clearly in the railway, dock, and large manufacturing 
undertakings above referred to, that the extension of the 
system to a public supply of power could only be a matter 
of time. First tried at Hull, its success was somewhat 
retarded by the limited number of persons who could 
utilise so convenient a supply of force for their cranes and 
hoists, but the Hydraulic Power Company in London, 
which is the outcome of the Hull enterprise, has already 
attained an extraordinary development. Most people have 
noticed the pipes of unusual thickness that have been laid 
down under r satan during the last three years, but com- 

tively few are aware of the forces that are dealt with. 

he effective a in the London water companies’ mains 
ranges from that of a 60ft. to 100ft. head of water, while the 
higher pressure in the Hydraulic Power Company’s mains is 
equal toa head of 1600ft., or about 700 lb. to the inch. Few 
passers-by in the narrow streets of the City and in the pre- 
cincts of Westminster Abbey are aware of this dormant 
force beneath their feet. The pumping station is at Bank- 
side, Blackfriars, and about fifteen miles of pi are 
laid along both sides of the river and to the principal streets 
in the yg ey within a radius of three miles of the 
pumps, The power water finds its chief use in hoisting 
operations of all kinds where the alternative of a steam 
engine, or even a gas engine, is inconvenient, rendering 
the expense of an engine driver. The 
cost of power for raising one ton 50ft. high is from one 
farthing to a penny, according to the frequency of the 
service, But while the hydraulic power is thus cheap 
and convenient for intermittent service, it cannot be so 
advantageously applied for rotary machines continuously 
working. The price charged for the water ranges from 
33. to 8s. 
taken ; eer the pressure as equal to a 1600 lb. 
head, this, reckoning the power in foot-pounds, will be found 
dear compared with the cost of either a gasor steam engine. 
One principal drawback to the use of water for power is 
its want of elastic force, so that however small the work 
to be done, the maximum pressure has to be suelo’ to 
the end of the operation. It is stated that the ra- 
tion of the City of London intend sinking wells to obtain 


be| a supply of water independently of the New River Com- 


pany, whose right to charge by a rental rate on business 
premises gives them an enormous price if reckoned by the 
quantity consumed. In so limited an area as the City, 
where no natural elevation is available for a reservoir, the 
plan might be considered, as alternative to an eleyated tank 


reservoir, of giving, by accumulator pressure, a considerable 
force to the water for power purposes, or, at any rate, suffi- 
cient for fire extinction without the aid of a fire-engine. 

A company was established afew years ago in New York 
for distributing power by steam, but we have not heard of 
its success, nor do we believe it can prove profitable either 
to the supplyer or user except on a small scale. Steam can 
endouktodty be conveyed long distances with moderate 
loss if the pipes are properly protected—as is, for instance, 
done at collieries, where boilers on the surface supply 
engines at a great depth below. But though better than 
pressure water for giving rotary motion, steam cannot 
compete with it for general transmission and distribution. 
The effective distribution of steam power is practically 
limited to a moderate distance. Thus, in the Midland 
Counties, workshops are let out at a rent which includes a 
supply of steam from a central boiler. Against the use of 
steam are the inconveniences arising from the loss of heat 
and the removal of the condensed water, the large size of 
pipes necessary to convey any considerable force if the 
pressure be limited, as practically it is, to about 100 Ib. per 
inch, and the still larger space occupied by the fy if 
enveloped with some non-conducting material. e diffi- 
culties would be lessened if proper subways—as made in 
modern London streets—were generally available. 

Compressed air offers, by its elastic force, some of the 
advantages of steam, and the operations of the company 
recently formed at Birmingham for the distribution and 
sale by that means will be watched with interest if the 


scheme goes on. There may possibly be in the town . 


enough of small users of power concentrated in a small 
area to whom such power will be useful, but we do not 
believe the system can generally be successful. That 
wer can be conveyed long distances with moderate loss 
as been proved by the transmission of it five or more 
miles for the rock drills and boring machines in the Mont 
Cenis and St. Gothard tunnels; but in those cases cheai 
water-power for the compressing machines was at han 
no other means of transmission was available, and no 
comparison with other systems could be made. More- 
over, the pressure in such cases seldom ¢xceeds 50 1b. per 
square inch, and if for general distribution the pressure be 
so limited, there is the same inconvenience as with steam, 
that pipes of large diameter would be required. To com- 
press air to a density beyond four atmospheres requires 
special machines, involves considerable loss of power and 
many other inconveniences, which in the case of higher 
pressures would be increased if distribution over a con- 
siderable area were attempted. The net power finally 
given out in useful work is less in proportion to the fuel 
consumed in the original motor than either with steam or 
water. 

Electricity is probably the transmission medium which 
will be most developed in the early future. Considerable 
attention to this method seems to have been given by 
Marcel Deprez, in Paris—an account of whose experiments 
has from time to time been given in THE ENGINEER. Great 
interest has been excited in France by these experiments, 
which have been supported by funds = by Roths- 
child, who, as chief director of the Northern of France 
Railway, has also allowed the use of the Paris workshops 
of that company. But Deprez, who used the telegraph 
wires along the railway as his conductors, has not yet 
sufficiently overcome the initial difficulty of taking great 
force along small conductors, where the resistance increases 
with the distance, pening enough to fuse the wires. 
According to the late Sir W. Siemens, it was impossible 
to overcome this difficulty, except at a prohibitory cost. 
Another aspect of the question. the loss of force at each 
transmutation—viz., at the dynamo which receives the 
power from the motor, and at that which delivers it out at 
the other end of the conductor—has been dealt with by 
Professor Hopkinson in this country, with the highly 
satisfactory result of greatly reducing the loss. The 
Gaulard-Gibbs system of secondary generators, as used 
in 1884 for the —s of the Metropolitan Railway, and 
as now being applied for longer distances, will, if success- 
ful, supply one means hitherto wanting for overcoming the 
difficulties of long transmissions. 

Wire-rope transmission has been successful over long 
distances, but distribution has not been proved profitable 
to those who embarked money in the enterprise. The 
most notable instances are those where abundant water- 
power is available, as at the falls of the Rhone. The 
machinery necessary to transmute, convey, and distribute 
the force to numerous users within a mile of the falls, has 
not yet proved profitable. At Niagara Falls, the surplus 
power from the turbines which drive the large flour mills 
there is conveyed by wire rope to adjacent factories, and 
used to advantage. 

There are no other systems of transmitting power in the 
gross for considerable distances than those we have men- 
tioned—unless, indeed, the potential heat force of fuel were 
included; and of this the most recent and curious develop- 
ment is the gas brought from the oil wells of Pennsylvania, 
a distance a aes twenty miles, by pipes, to Pittsburgh 
and the neighbourhood. It is stated that in one steel 
works alone more than 2000 tons of coal per week have 
been saved by the substitution of the gas for fuel. In all 
comparisons pices different systems of power-trans- 
mission, precedents are misleading, unless the fullest 
weight is given to the ever varying circumstances of each 


1000 gallons, according to the quantity | case 


NAVAL DISPUTANTS, 


A sEconD letter from the pen of Admiral Hood apeenet 
last week in the columns of the 7imes, carrying on what may 
be termed an official defence of the designs of the Nile and 
Trafalgar. Had the Admiral remained a member of the 
Board of Admiralty he could not thus have spoken. His 
departure leaves him free to speak, in common with Sir 
N. Barnaby. The latter is now “writing a book,” and 
probably thinks it superfluous to indite any more letters 
until the weightier is complete. Years ago Sir Edward 
Reed obtained the liberty which comes by vacation of 
office, and has made diligent use of his opportunities. That 
men should thus first of all obtain initiation into high 
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official duties, and afterwards emerge from behind the 
scenes to give the public the benefit of their trained 
intelligence, is an advantage, though it may happen in 
some cases that they are committed to certain plans 


which they necessarily defend. But if there is to/d 


be a fight, it is more instructive and interesting 
to witness a battle of the giants than a mere squabble 
among the dwarfs. In Admiral Hood’s communication— 
intended as a reply to Sir N. Barnaby and Mr. Shaw- 
Lefevre—we have a reference to the Renown, Sanspareil, 
Benbow, and Dreadnought, as well as the two forthcom- 
ing armour-clads which have occasioned so much contro- 
versy. The Admiral commences his defence of the Nile 
and Trafalgar by saying:—“ Their design is merely a re- 
production of that of the Dreadnought, which vessel, 
although built ten years ago, is still considered to be one 
of the most —- and thoroughly protected battle-ships 
in the British Navy ; and in the preparation of the design 
of this vessel Sir N. Barnaby took an important and, 
to the best of my belief, thoroughly approved it.” This 
justification of the new ships, to be finished some four or 
five years hence, as being in their opinion “merely a repro- 
duction” of something designed nm years ago, says 
little for the progress made in naval armaments since 
1870. In the twenty years ending with 1890, all we shall 
be able to do will be to offer as our newest specimen of a 
war-ship something with armour thinner and guns lighter 
than those of the Inflexible, and a speed less than that of 
the Italia, the latter carrying guns of 110 tons. That the 
Nile and her consort will Los thicker armour, heavier 
guns, and higher speed than the Dreadnought, is so 
much gain, so far as it “goes, and is the more to be 
expected, seeing that the new ships will be much 
more costly than their prototype, and will have an 
extra displacement of 1100 tons. It may be remem- 
bered that the Dreadnought was originally designed 
as the Fury, her inception dating from 1870. Admiral 
Hood, while defending the Nile and Trafalgar, objects to 
the demand for a fresh Committee on Designs, on the 

ound that a Committee of this nature, appointed in 1871, 

elayed the building of the Fury “for months,” and the 
practical good was nil. But there is the fact that the 
design of this ship was altered and greatly improved after 
the Committee had reported, these changes taking effect 
from 1873, from which period the design of the Dread- 
nought may be practically dated. The delay is not now 
the occasion of regret, and the result has been the produc- 
tion of aship which Admiral Hood so greatly admires, 
that similarity with her design is deemed a him a 
p>werful recommendation for the Nile and Trafalgar. In 
other respects the Committee of 1871 has rendered great 
s2rvice to the Constructive Department of the Admiralty, 
and like service at the present time is greatly to be desired. 

Sir N. Barnaby has objected that the use of a single 
citadel, with turrets in the centre line, as in the Nile and 
Trafalgar, concentrates the armament dangerously. The 
meaning of this objection has evidently been misunder- 
stood by Admiral Hood, who looks upon it as limited 
to the situation of the heavy guns. The brevity 
with which Sir N. Barnaby expresses himself has 
led to a misconception on this point. The question 
at issue is clearly that which we recently adverted to, 
‘when we remarked that the space assigned for the 
rapid firing and machine guns was less in the Nile and 
Trafalgar than in the Renown and Sanspareil. Two 
hundred men, it has been stated, will be crowded between 
the turrets of the new ships in order to work the small 
guns, and will be unprotected by even the thinnest side 
armour. If concentrated, the small guns and the men who 
work them ought to be protected ; if not protected, they 
ought to be distributed. Treating of the question of con- 
centration versus distribution in respect of the heavy guns, 
Admiral Hood falls into a singular error. Expressing his 
surprise that the designers of such ships as the Admiral 
class and Benbow and Sanspareil should take exception to 
the protection afforded to the heavy armament of the Nile 
and Trafalgar, he persistently treats the Benbow as asingle- 
turreted ship. Classing the Benbow and the Sanspareil 
together, he says “their heavy armament consists of two 
110-ton guns mounted in a single turret protected by 17in. 
armour.” He then makes the objection that “ the pene- 
tration of the single turret by one heavy projectile might 
easily incapacitate the further working of the 110-ton 
guns.” Admiral Hood tries to give further point to his 
argument by speaking of the Benbow and the Sanspareil 
as being among “ the latest productions of Sir N. Barnaby.” 
But the Benbow is not a single-turreted ship. She has two 
barbettes, each carrying a 110-ton gun. No less important, 
and scarcely more accurate, is the attempt made by 
Admiral Hood to controvert the statement of Mr. Shaw- 
Lefevre as to the want of scientific approval concerning 
the design of the Nile and Trafalgar. Admitting that Sir 
N. Barnaby did not approve of the design for these ships, 
Admiral Hood goes on to say that Sir Nathaniel never- 
theless “ recorded his opinion” with regard to the design 
for the Nile and Trafalgar, and also of a competitive design 
prepared by the Admiralty constructors, “ that both designs 
would be much superior to any French ship built or build. 
ing.” We should like Admiral Hood to investigate this 
matter a little more closely, so as to discover for certainty 
whether this “recorded opinion” had any reference what- 
ever to the design of the Nile and Trafalgar. We should 
not be surprised if Admiral Hood finds that these 
words have reference to another design, temporarily 
approved by the Board in consequence of the favourable 
opinion expressed by Sir N. Barnaby, but afterwards 
abandoned in favour of the present design. It is doubt- 
less true that Mr. F. K. Barnes and Mr. Henry Morgan 
at a late period accepted the nt design ; but if this 
period be fixed with exactitude, we believe it will prove 
to have been subsequent to the relinquishment of active 
and responsible duty on the part of Sir N. Barnaby; and 
Admiral Hood tries to lead us to the comfortable conclu- 
sion that the only difficulty concerning the Nile and 
Trafalgar consisted in certain “differences of opinion” 
among the Admiralty constructors “during the prepara- 
tions of the designs,” Whatever may be the merits of those 


designs, and however excellent the Nile and Trafalgar 
may prove to be, if completed according to present plans, 
we venture to say that the designs for those ships were 
unapproved by the scientific advisers of the Admiralt 
own to the time when Sir N. Barnaby practically retired. 
If the responsibility is to be thrown upon the shoulders of 
Messrs. Barnes and Morgan, that is so far an answer to 
the appeal we have made to know whois really responsible 
for these ships. But if this be so, what becomes of Sir 
N. Barnaby on the one hand, and Mr. W. H. White on 
the other? The truth ap; to be that the Nile and 
Traf if we may be allowed to use a homely figure— 
have neither father nor mother, but they have a couple of 
very good sponsors, and if we are to seek further for their 
parentage, we should rather give the preference to Admiral 
Hood himself. This, of course, can go no further than 
saying, that the two armour-clads in question embody the 
ideas of Admiral Hood, who therefore defends their design 
as superior to any other. He has written a temperate 
letter, and has a perfect right to his own opinion, 
strengthened by the high position he has held as the 
Senior Naval Lord at Whitehall. Our purpose is to put 
the case fairly, and to be careful as to the facts. 


THE FORTH BRIDGE, 


A coop deal of work has been done on this great bridge 
during the past two months, and some of it may now be said to 
make a considerable show. At the South Queensferry main 
piers the lower bed-plates are now complete, and the south-east 
skewback and the junctions, as well as 64ft. of the horizontal 
tube, are rivetted in position. About two-thirds of the bracing 
girder between this and the south-west skewbacks and that 
between the south-east and north-west skewbacks are together. 
Of the Inch Garvie about 140ft. of each of the main hori- 
zontal tubes, and the greater portion of the diagonal bracing 
girders between them, have been put together and rivetted 
up. At North Queensferry main piers still more progress 
has been made. All four skewbacks, about 60ft. of the vertical 
columns, with the struts between them, the two main hori- 
zontal tubes, about 26ft. of the first strut of each cantilever, 
and 60ft. of the bottom members on tl:e north side, have been 
put together, and about 800 tons of plates have been rivetted. 
The bracing between the skewbacks is nearly complete. Of 
masonry and concrete up to the present about 330,000 cubic 
feet of granite have been delivered, and about 305,000 cubic feet 
set. About 95,000 cubic yards of rubble masonry and concrete 
work have been built, and 19,000 tons of cement have been 
used. Of the steel work, including the horizontal and vertical 
tubes already in position at the North Queensferry and Inch 
Garvie piers, 3150 lineal feet of tubes of 12ft. in diameter and 
3600ft. of tubes of 8ft. diameter have been fitted and drilled. 
The average number of men employed on the works has been 
slightly increased, being now 2180. The process of erection at 
the three main piers is now well started; and so far, no great 
difficulties have been encountered. It may be mentioned that 
the highest wind pressures on March 30th, during a westerly 
gale between six and nine p.m., were as follows :—No. 1, large 
gauge, 191lb.; No. 2, small fixed gauge, 31 lb.; No. 3, revolv- 
ing gauge, 25 lb.; No. 4, small gauge in centre of No. 1, 28}1b.; 
No. 5, small gauge at corner of No. 1, 22 Ib. 


DRAINING TWELVE SQUARE MILES OF FLOODED COAL MINES. 

For thirty years past one of the leading objects of the Mines 
Drainage Commissioners of South Staffordshire has been the 
drainage of what is known as the Bilston pound. The Bilston 
pound means flooded mines extending over an underground area of 
from twelve to fifteen square miles, ranging from Bradley to 
beyond Portobello in the north, and from near Walsall on the 
east to Wolverhampton on the west. Submerged in this area is 
a vast quantity of partly worked coal locally known, some of it, 
as the “ twelve-yard” seam, and much of the rest as the “new- 
river” seam. To drain off this water the Commissioners in 1883 
commenced to put down an engine by Hathorn, Davey, and Co., 
of Leeds, which was described in THz Encinerr. It is a com- 
pound horizontal with 90in. low and 52in. high-pressure 
cylinders, and its pumps consist of two 27in. plungers with 
a 10ft. stroke, both throwing to the surface. At each stroke of 
the engine 496 gallons of water are raised from a depth of 
380ft. and at seven strokes per minute the pumps can raise 
nearly five million gallons in the twenty-four hours. Levels to 
bring the water to the pit of this engine have been constructed, 
and the north level having been finished and a bore made, the 
engine was started on Thursday, in the presence of several 
Commissioners and others. If the weather should be fairly 
propitious, this engine ought, in six months, to unwater the 
whole of the now drowned-out area indicated. A favourable 
issue would greatly benefit the coal and iron masters of 
the Wolverhampton district of South Staffordshire. The engine 
started pumping yesterday from a small trial boring, and will, 
it is expected, be working from the permanent boring to-night. 


THE “MIDDLEMAN” IN CUTLERY. 


Wuere does the profit go? Knives which can be bought in 
Sheffield at 17s. a gross are sold at the antipodes at 144s. a gross 
—i.e., at lz. each. The pity is that knives can be bought in the 
cutlery capital of the world at any such price, for quality 
cannot be given for the money. It was stated some time ago— 
and this week the statement has been confirmed—that knives 
which can be readily bought in Sheffield for 3s., 3s: 3d., and 
3s. 6d. per dozen, are sold across the sea at 1s, each, and 1s. 6d. 
each asked for knives which are sold wholesale at 5s. 3d. to 6s. 6d. 
per dozen. It would seem that the great profits are made on the 
veriest rubbish, profits ranging from 200 to 770 percent. But 
where do they go? The Sheffield manufacturers do not get 
them, and the Sheffield workman is not waxing rich on any such 
remunerative returns for his industry. Probably the problem 
finds its solution in the large tolls exacted by the middlemen, for 
it cannot be supposed that the antipodean retailer is respon- 
sible for the exorbitant charges. Surely manufacturers might 
find some means of cutting out such middleman! No great 
enterprise. should be needed to let the producer give the go- 
between the go-bye, and get his goods direct to the consumer at 
a reasonable price. 


LITERATURE. 


A Year in Brazil, dc. By H.C. Dent, C.E., F.LS., F.R.G.S., 
&c. Kegan Paul, Trench and Co. 1886. 

Ir can hardly be said that little remains to be added to 
the stock of our knowledge about Brazil. Brazil is a very 
big perf indeed, and many parts of it have scarcely yet 
been trod by the foot of an Englishman. We are all such 


slaves of the road, that no one who has not some special 


object in view willingly leaves the beaten track to 
encounter unknown dangers and discomfort merely for the 
pleasure of the thing. Curiosity indeed, love of sport or 
adventure, the desire to scale a peak or explore a forest, 
where no one has been before, often do excite a man of 
leisure and means to feats of this kind ; and if he happen 
to have some literary gifts, even though of no superlative 
excellence, and should after his return, with ming 
modesty and self-restraint, perpetrate a book, the book is 
certain of a welcome: for some incidents, and information 
about things and people, from the very nature of the case 
must be novel and interesting, and possibly of even con- 
siderable value. 

Some of the pleasantest books we have, the by-paths of 
literature, have in such a way been written. Ambassadors, 
consuls, civilians, traders, and officers, who have had their 
chances, have thus put us under obligations for many a 
delightful hour. Sailors, like Basil Hall and Byron, do not 
for some reason often come to the front with such a book. 
Soldiers, perhaps, have hitherto been the main contributors 
to the book-shelf of lighter travel. Taste, education, and 
facilities arising from the necessities of campaign in all 
regions of the world have combined to make many British 
officers writers of charming books. In these days, how- 
ever, the man with the best chances is the civil engineer, 
Continents are being penetrated in all directions in search 
of best lines for canal, railway, or telegraph wires, or 

ierced in all sorts of queer out-of-the-way places by the 
ines themselves, and the engineer, if he can only spare 
time from engrossing work, may often be at least first in 
the field, and must have something new to tell; if he can 
tell it well, so much the better. 

The book with which we are now concerned, “A Year 
in Brazil,” is written by Mr. H. C. Dent, C.E., F.LS., 
F.R.G.S., &e. It is certainly a weighty book; scales 
1 lb. 12 0z.; a pound or so too much, the tired wrist hints, 
for what Mr. Dent calls “a modest journal, with notes 
to add to the store of general knowledge.” The book 
consists, as Mr. Dent might say, of 444 s of letter- 

ress, maps of a large part of Brazil—which Mr. Dent 
Kia not see—and a dozen illustrations, within a handsome 
red cloth cover, ornamented by what seems the end of a 
leaf of Mr. Dent’s favourite bamboo. There is a Dedica- 
tion, Introduction, Index, 256 s of Journal, and 
in 171 mortal three formal ws 18 
pages descriptive of the voyage out, 16 of the voyage 

ome, leave to the Journal in Brazil an advantage of about 
50 pages in weight over the three Appendices. After 
these constructional details of Mr. Dent’s mode of engi- 
neering a book, we will examine the workmanship a 
little closely. 

Mr. Dent for many reasons refrains from treating on the 
subject of the survey upon which he was engaged, but 
this is of small concern to readers, for Mr. Dent has many 
other qualifications for authorship. He writes, with con- 
fidence at least, upon many matters. He has made 
studies in botany, mineralogy, geology, natural history in 
all its branches, biology, and meteorology. He is statisti- 
cian, financier, and theologian, and wears “ porpoise skin 
boots with very broad fiat soles!” He lived while in 
Brazil under canvas, in a country town and in Rio 
Janeiro. Rather more than 100 pages are devoted to an 
account of camp life in the work of surveying, and of Mr. 
Dent’s residence in a country town. This part of the 
work, helped along by a rather pleasingly jejune literary 
style, has the merit of interest to all readers by relating 


rsonal experience in a ~ of the world known to but 
ew English people, and may have a certain value for 
those who may fore to live a similar life. Mr. Dent 


seems to have had a pressure of hard work under diffi- 
culties of climate and country, and perhaps one ought not 
to be critical about rough notes written under such 
untoward circumstances. But Mr. Dent’s journal notes 
have such a curious air of the over-refined polish of 
style that must have rendered them the delight of the 
family circle in which doubtless they were in the first 
instance caressingly perused, that it must be confessed he 
does tempt an outside reader to the indulgence at times 
of a smile of gentle approval. He writes, for instance, a 
really excellent account of a local funeral; and we are 
always interested when he tells us how, though a staunch 
member of the Church of England, he prevails on him- 
self to attend the service of the Roman Catholic Church ! 
This pious duty, he tells us, with a touch of humour of 
which he is evidently quite unconscious, he performed on 
Advent Sunday, “because he had not been to a place of 
worship for two months, and wished to set an example to 
his men, who were most punctual in their attendance.” 
This unconscious humour continually pops out in the 
journal. At the funeral already spoken of, “the odour 
from the corpse became sickening . . and in the 
middle of the service the — seemed affected by the 
smell, when one of them pulled out his snuff-box, took a big 
inch, and handed it to two others, who did the same.” 
They seem to have been wise old priests, but Mr. Dent 
gravely comments: “The heartless conduct of the priests 
was scandalous!” Mr. Dent’s “ porpoise hide boots, with 
very broad flat soles,” at which the Brazilians made merry, 
were of great service in the squashy forest lands, where, 
as he says, on one occasion, “the flooded river revealed a 
submerged marsh”—a rather hazy description, with a 
nuance of Mr. Dent’s favourite hobby, theology; but not 
even these famous boots were an absolute protection against 
those awful pests, bush-ticks, jiggers, and bernos, Mr. 
Dent gives very telling accounts of these atrocious 
creatures from his personal experience. He says: “I 
suffered from one of these villains—a berno—under my 
left knee. . . . . I had heard from my friends of 
the cruel practice of the natives in applying a burning 
stick to the wound to kill the worm; so I determined to 
keep silence about it”—a delicious unconsciousness of 
humour, which leaves in doubt whether his humane 
silence is exerted in his own behalf or the worm’s; but 
Mr. Dent himself must finish the story:—“ At length 
the pain became unbearable at certain intervals, when, [ 
me, the creature was feeding. Probing the wound 
with a long darning-needle it penetrated over lin. before [ 
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felt the creature at the end of his burrow. I squeezed the | 


berno out alive, and it turned out to be a very large 
maggot, three-quarters of an inch long and a quarter of an 
inch in diameter! !” 

Mr. Dent seems to have met with much kindness and 
hospitality from the people about, and to have won their 
favour by his own genial manners. He is evidently a 
kind-hearted, amiable man, and by mingled firmness and 
justice had no trouble with his workpeople. His cook, 
Alexio, made a singular display of attachment, for when 
he came to say good-bye, “he hugged us,” says Mr. Dent, 
“with both arms; his eyes filled with tears; he sobbed, 
and could not speak.” This same Alexio, upon the occa- 
sion of some great religious function, sent Mr, Dent a 
tribute of affection, in the form of five sisters-in-law, a 
brother-in-law, some compadres, and two slaves, to stay as 

ests during the festival! They all effusively embraced 
Sir. Dent on the day of departure. The Brazilians are 
clearly affectionate folk. 

Mr. Dent laments his inability to sketch well enough 
for the Graphic. He gives his readers, however, a dozen 
sketches of scenery, which, as Mr. Dent says, “though 
without pretence to artistic merit,” he assures us are “true 
to nature.” We must be content with Mr. Dent’s word 
for this latter statement; but if we too may lament that Mr. 
Dent is not great as an artist, he consoles by many speci- 
mens of his talent as a painter of scenery in words. After 
what he rather pompously calls “the ascent of the Corco- 
vado”—a hill of 1400ft. above Rio—he goes on to say: 
“How can I describe this view? It almost descrip- 
tion.” A description of course follows, and “ripplets 
break in silver threads on the sandy shore, or dash against 
precipitous rocks.” The sight of dashing ripplets must be 
quite a novel sensation, and the view from that enormous 
height of 1400ft. really astonishing, if it be true that 
one “could just see the cars crawling along the straight, 
wide road; but the mules were hardly visible, or indi- 
viduals either, unless they carried open umbrellas.” How 
Mr. Dent must have rubbed his eyes at the sight of mules 
hardly visible carrying open umbrellas! The cars drawn 
by these extraordinarily caparisoned mules, Mr. Dent, 
yielding for once to engineering instincts, tells us, “ consist 
of rows of seats, with reversible backs, to which one 
climbs by a continuous foot-board on each side; a roof 
keeps off the rain.” These shadowy, economical cars 
“ consist,” we learn, with a state of the share market which 
fairly makes one’s mouth water; £1000 in shares actually 
produced in thirteen years £24,000, The author, in 
another passage, with a turn of alliteration sometimes 
dangerous to an expert, speculating on the after fate of 
species who have worked out the object of their creation 
(the first shareholders have sold out) says, “they become 
degenerate, depauperated.” Happy share- 
holders in Rio have reached—alas! for us who have not 
—the “ depauperated ” stage ! 

The hideous brutality of bullock-drivers excites Mr. 
Dent to an indignation in which all his readers will 
heartily join; the description, indeed, is really horrible; 
but the bull-fight at Rio—Mr. Dent is here quite at 
his best—seems not to be a very blood-curdling per- 
formance. 

We have been able to count at least one joke in the book, 
scored at p. 209, and we are glad to learn that it must have 
been of a laughable character, for “his companions,” we 
read, “‘ were much amused.” That joke must not be spoiled 
by a second telling here. The one sporting incident, a 
snake story, is as follows:—“ A long, very thin snake, had 
just seized a large frog, and I wondered how he would 
dispose of him. I was attracted by hearing the frog’s 
terrified croak, and dismounting from my horse, drew near 
to watch proceedings. The snake fixed his cold, glassy 
eye on me as I approached within a yard of him, but con- 
tinued swallowing the frog, swelling out marvellously as it 
gradually was disappearing. As the last foot of the frog 
entered the snake’s mouth I gave him a blow on the head, 
when immediately the frog was disgorged, every bone in 
his body broken, covered with slime, but still breathing 
and moving. After killing the snake, I was also com- 
pelled to despatch the frog.” This truly unique sporting 
event is matched by the one thrilling adventure on the 
summit of that lofty hill Corcorado, 1400ft. high. “ When 
I arrived there were three natives in shirt-sleeves and 
with long sticks, I thought how easily they might go 
for me, rifle my pockets, and throw me over the wall—a 
sheer 1000ft.—into the virgin forest beneath. However, 
they did not perpetrate the ghastly deed (as Mr. Dent did 
the joke) or I could hardly have written these words.” 
A thoroughly well-threshed-out, thoughtful adventure, with 
reflections. 

One is almost wicked enough to wish that as Mr. Dent 
has survived the joke, the sporting event, and the thrilling 
adventure, he may some day try his hand on a poem. We 
miss this sadly in his present work; but his varied talents 
are given full scope in the three Appendices, for there we 

t what seem ;to, be several Sabbath evening discourses, 

r. Dent's ons on Darwinism, finance and politics— 
Brazilian and British—denunciations of slavery in copious 
cuttings from newspapers, many extracts from other 
a a books, twenty-two pages of real light reading in 

r. Dent’s meteorological notes, what seems to be a com- 
plete catalogue of a good many Brazilian wild creatures 
which Mr. Dent did not and a fully detailed account 
of his spoils in the chase of tles and similar dangerous 
animals, which now, probably, duly ticketed by more 
skilful and friendly hands, adorn the family mansion. 

Mr. Dent enlivens his style by a little very mild slang, 
a good deal of reproachable grammar, and a few very bad 
expressions, such as “ niggers,” “detestable old hag,” &c. 
But on the whole he may be congratulated on havin 
engineered into the world a book, with gay outside fon | 
contents, which we have no doubt will afford a deal of 
placid pleasure to readers of either sex. 


or How to Grow Rich. By J. Ewina 
Rircuie. ndon : Charles and Co., 1, Salisbury-court, 1885. 
Amonest many other well-known men this refers to a few 


engineers, ironmasters, and inventors, and gives an outline 


history of the lives of men who have grown rich by thrift, 
industry, and ability, and is one of the little books that 
rovide boys and men with hints that may affect their 
ives and lead to fortune. In a large proportion of the 
cases referred to thrift, unattended with any special ability, 
has been the chief cause of the fortune amassed, and thus 
the book may appeal to many who do not find them- 
selves of special genius. There is too much 
praise of the money-loving and grubbing rather than of 
money being the results of great achievements, but this 
may not seem so to all readers. 
Notes on the Geology of the Hull, Barnsley, and West Riding 
Junction Railway and Dock. Wy Rev. Epwarp MAULE 


Cork, M.A. 

Tue Hull and Barnsley Railway runs through a district 
rich in geological interest as opened up by the deep cuttings 
of the railway. The post-tertiary and neocomian series, 
the middle coal measures, the esian limestone, new 
red sandstone, lias, lower, middle, and upper oolites, and 
the lower chalk are cut through ; and although the post- 
tertiary, middle coal measures, and the lower chalk form 
the chief of the excavation, the other beds, more especially 
the magnesian limestone, are opened up on a considerable 
scale. It would therefore have been a great pity if the 
information obtained in tunnel and cutting had not been 
recorded while the strata were yet aaevunel by vegetation 
or blurred by disintegration and weather colouring, and 

logists are much indebted to Mr. George Bohn, M.LC.E., 
sage at secured the services of the Rev. Mr. Cole, by 
whom the book has been written for Mr. Bohn, and under 
his supervision. The book is privately printed, but can 
no doubt be consulted at any scientific libraries, and will 
be found of much value as connecting the geological 
features of the district with those where the same strata 
are met with elsewhere and in different relations. 


Canada: Its History, Production, and Natural Resources. 
Prepared under the direction of Hon. Jonny Car.inc, Minister 
of Agriculture, Canada. Department of Agriculture of 
Canada, Ottawa. 1886. 

Tuis handbook, prepared by Mr. George Johnson, of 

Ottawa, for the purposes of the Colonial and Indian 

Exhibition, gives an excellent account of the progress and 

the resources of the great North American Coloay. In 

presenting herself in the empire’s metropolis, “she aims 
at showing that her progress in arts, manufactures, 
commerce, wealth, education, government, and general 
development are such as is rightly anticipated from every 
community sprung from the loins of Great Britain, or 
influenced directly by the spirit of British enterprise,” and 
in writing this handbook the author’s aim has been much 
the same for the great colony of which he is proud, but in 
praise of which he deals with facts and figures only, and 
makes them speak well without unfavourable comparison 
with the sister colonies in friendly rivalry at South 

Kensington. The book contains a great mass of Canadian 

information, including the general and statistic, on climate, 

geographical extent, history, constitution, population, land, 

Saal survey, public works expenditure and income, 

trade, commerce, manufactures, agriculture, shipping, 

transport, cities, minerals, animal life and hunting grounds. 


SEWERAGE OF LEICESTER. 


THE sanitary difficulties of Leicester have been very great for 
a number of years. Leicester, as some of our ers are no 
doubt aware, was one of the first towns in the kingdom to 
adopt on a large scale the purification of the sewage by the lime 
process. The works established under the late Mr. Wicksteed 
in the year 1854 were considered to be models of their kind at 
the time. A company was established and large works were 
erected, but from a financial point of view the company was a 
failure, and the Corporation, under ap agreement entered into 
with the company, took over the works, and have carried on 
the process ever since themselves, Nearly if not all the various 
processes which have come out from time to time for treating 
the sewage of towns chemically have been tried at Leicester, and 
in many instances a great deal of noise has been made in the 
leading papers of the country with reference to many of these 
trials, As the town has increased, however, so rapidly, i.c., 
more than doubled its population since the works were esta- 
blished, so have the difficulties increased of sufficiently purifying 
the sewage to prevent any nuisance arising to the river. 

As far back as 1870 Mr. Latham was called in to report upon 
the subject, and he recommended an irrigation scheme; but for 
some reason or other nothing was done. Then in 1873 the 
Council offered premiums of 200 guineas and 100 guineas for the 
best designs for dealing with the case. Mr. Everard, C.E., of 
Leicester, received the first premium, and Mr. Gant, of Swansea 
and Nottingham, the second, for the best out of seven designs 
sent in at the time, and the Council were disposed to undertake 
at that time the carrying out of Mr. Everard’s scheme; but the 
Local Government Board’s inspector, whose opinion upon the 
occasion of his holding an inquiry on another subject was asked, 
gave an unfavourable one upon it, and nothing was done. Two 
or three years later the late borough surveyor propounded a 
scheme differing from any of those previously proposed, and Sir 
J. Bazalgette was called in to report thereon. Sir Joseph Bazal- 
gette practically adopted the scheme, and was prepared to sup- 
port it. The cost was estimated at £300,000, including the pur- 
chase of about 700 acres of land in the valley of the Soar. This 
sum, however, did not do more than provide for one intercepting 
sewer in continuation of the existing main sewer in the town, 
and did not provide for any improvement in the town itself. 

The Council were very favourable to the scheme, and were in 
1877 prepared to go to Parliament for powers to carry it out; 
but when it was found that it was not as it was supposed to be, 
a gravitating free outfall, but that a portion of sewage had to be 
pumped—although only a few feet—difficulties arose and action 
was taken. The question has necessarily cropped up from time 
to time as the difficulties kept increasing. In the meantime 
also fresh suburbs have sprung up just outside the existing 
borough, which have created nuisances on the borders thereof, 
necessitating action on the part of the Council to protect them- 
selves from these suburbs, although for some time it has been 
considered and discussed in the Council that the best way of 
dealing with these would be by including them within the new 
borough boundary, and for some years back a committee has 


been sitting to consider this question. In connection therewith 


a drainage scheme was prepared to embrace the whole district by 


the present borough surveyor, Mr. Jos. Gordon, M. Inst. C-E., but 
as the committee did not lodge any Bill in Parliament, and the 
nuisances arising from the suburbs had become so great, action 
had to be taken against one of them, resulting in an inquiry 
before the Local Government Board’s inspector, in June, 1884, 
and the district referred tv, viz., that of Clarendon Park and 
Knighton, propounded a drainage scheme of their own, and got: 
the sanction of the Local Government Board to carrying out off 
the same. This action, however, on the part of the Corporatiom 
brought about a retaliation on the part of the other suburbs: 
proposed to be taken into the extended borough, and the: 
Belgrave Local Board, supported by landowners and others lower: 
down the river, lodged a complaint with the Local Government. 
Board against the pollution of the river by the Leicester autho- 
rities. This led to an inquiry in September, 1884, ending in the: 
Corporation of Leicester being considered at fault, and required: 
to take some immediate steps of a radical character to remedy’ 
the nuisance complamed of. The borough surveyor was then: 
instructed to report wpon the whole subject, and he presented to. 
the Highway Committee of the Council a report in November,. 
1884, dealing with it ina variety of ways, giving at the same 
time an estimate of the cost of each scheme, ranging from 
£116,000 to £229,000 exclusive of purchase of landi, but im all 
these schemes he provided for a large measure of improvement. 
of the sewers of the town as now existing beyond what was 
contemplated in Sir J. Bazalgette’s scheme. 

These schemes were all very much debated im the committee 
having charge of the work, and were finally reduced to two, 
upon which the surveyor, in March, 1885, was requested to 
more especially report, and ultimately a Local Government 
Inspector was asked to look over these two schemes, and to give his 
opinion. He gave his opinion in favour of what is now known as 
the Beaumont Leys scheme. The Council therefore entered into 
preliminary arrangements for the purchase of 100 acres of Jand,, 
at the price of £13,000, of the Beaumont Leys Estate, and for 
leasing the remainder of it, viz., 1275 acres at the price of £2 5s.. 
per acre per annum for thirty years, making altogether 1375 
acres, This agreement was duly approved on the 9th February 
this year. The sewage will therefore be elevated from the new 
pumping station on to the highest part of this land, a direct: 
height of 162ft., the total lift, including friction, being 173ft.. 
The length of the rising mains is about 14 miles. Mr. Gordon 
estimates the cost of new pumping station, engines, and rising: 
mains, and laying out of the land, at £100,000, and this work: 
has been ordered to be proceeded with at once. In connection: 
herewith, however, he has been of opinion that the whole ques-- 
tion of the improvement of the town sewers themselves should 
also be dealt with, inasmuch as the adoption of any new system 
of sewerage would be likely to influence the position of the 
pumping station, and he designed a new system of main trunk 
sewers at an estimated cost of £132,600, which was laid before 
the Highway Committee in January last. A further special 
meeting was called to discuss the question, and it was finally 
recommended to the Council for adoption. 

On the 25th of May the report of the Highway Committee 
was presented, giving details of the cost in sections, and recom- 
mending its adoption. Powers also were asked at the same time 
for the preparation of the details of the new pumping station 
and sewage disposal scheme, and for the necessary borrowing 
powers to be applied for to the Local Government Board. The 
Council, after a lengthy discussion, referred the question of the 
town sewers to a committee of the whole Council. That com- 
mittee, after hearing the views of the surveyor fully set forth, and. 
discussing the whole subject very fully at two special meetings,, 
— the scheme in its entirety for recommendation to the: 

uncil, 

At the quarterly meeting of the Council on the 29th of June- 
last, this recommendation was confirmed almost, unanimously,. 
there being only one dissentient. Under these schemes it, 
is proposed to carry out nearly sixteen miles of main trunk 
and outfall sewers, there being a free outfall for each side of 
the river for storm waters to a point in the river about three: 
miles below Leicester, and just below the village of Thurmaston,, 
which will discharge all storm waters from the area at present 
built upon within the borough up to a rainfall of 2in. in twenty- 
four hours, so that other storm overflows provided within 
the precincts of the borough for more extensive rainfalls: 
than these will only come into operation in exceptional 
cases. The present average daily sewage flow in dry weather 
is from eight to eight and a-half million gallons. This for a. 
population of 132,000 is very largely in excess of the sewage 
proper, and as it is not desirable to pump any more of the sub- 
soil water finding its way into the sewers than can be avoided, 
to so great a height as 173ft., on to a clay subsoil, itis expected 
by the execution of the new trunk sewers and the abandonment 
of the existing low-level main sewer, to be laid at a higher level, 
that a very large proportion of this subsoil water—from two to 
three million gallons, probably, per day—will be got rid of. 

The total expenditure involved in these two schemes— 
£232,600—is undoubtedly very large, but the inadequacy of the 
present sewers of the borough, and the difficulty of effecting any 
improvement in the river by presert arrangements, fully justi- 
fies such an outlay, as it is confidently expected by the Council, 
on the advice of the surveyor, that the periodical flooding of the 
cellars of the town will be completely remedied by the new main 
trunk sewers, and the river restored to its original state of 
purity by the abstraction of the sewage from it. The largest 
sewers are 7ft. Gin. by 6ft. 6in., 6ft. 3in. by 4ft. 2in., 6ft. by 4ft., 
5ft. 3in. by 3ft. 6in., down to 2ft. 3in. by 1ft. 6in., egg-shaped, 
with gradients ranging from 1 in 150 to 1 in 1700 within the 
borough, and for storm sewers beyond the borough, 2ft. per 
mile and 1 in 3000. The works are to be proceeded with as 
soon as ever the preliminary steps have been gone through with 
the Local Government Board. 

In connection with the extension of the borough, already 
partly alluded to, and in consequence of other suburbs having 
prepared schemes of their own, and applied to the Local Govern- 
ment Board for sanction to carry them out, it may be remarked 
that it was thought necessary to hurry forward the scheme for 
the inclusion of these suburbs by going to Parliament. The 
further expenditure involved beyond this now resolved upon by 
the Council, to include the suburbs referred to, is £45,000, and 
the whole of the works which have now been resolved upon are 
so designed and laid out that they contemplate the taking in of 
these outlying districts, notwithstanding that after a thirteen 
days’ fight in Parliament in April this year, the Leicester Corpo- 
ration scheme was lost for the present. It can, however, it 
is thought, only be a question of time; and it would have 
been folly to have ignored these districts in the designing of any 
scheme for Leicester ; and in fact, by the report sent you, it has 
already been decided to confirm an agreement entered into with 
one of these districts, which proposed to spend £17,000 on its 
own account, to take its sewage into the borough. The Council 
have spent something like a quarter of.a million of money on 
flood prevention works, and have still £50,000 to spend on 


this account; so that whatever its alleged faults, it is a very 
spirited Council with regard to public works. 
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EDINBURGH EXHIBITION—HORIZONTAL ENGINE, WITH AUTOMATIC CUT-OFF. 


MESSRS. D. STEWART AND CO., GLASGOW, ENGINEERS. 
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THE EDINBURGH INTERNATIONAL 
EXHIBITION. 
No. VI. 

The horizontal engine exhibited by Messrs. D. Stewart | 
and Co., Glasgow, and already briefly alluded to in our | 
general survey, is intended chiefly to show the arrange- 
ments adopted by this firm, for reguiating 
speed in quick running engines for places 
where a steady driving is much required, 
such as spinning mills and weaving sheds. 
The arrangement, it may be stated, is the 
same for single-cylinder engines as for the 
high-pressure cylinder of compound engines. 
In the engine exhibited- the cylinder is 
19in. in diameter, and the stroke is 42in. It 
is fitted with Dobson’s cut-off gear—see the 
annexed engravings. The engine runs at 
70 revolutions per minute, the estimated 
horse-power being 150 indicated. The fly- 
wheel is 14ft. diameter and 17in. width of 
rim. The valves are flat, and easily ad- 
justed, and can be ted so that com- 
pression and exhaust may take place at the 
points found necessary for smooth and 
economical working of the engines, while 
at the same time the lead remains constant, 
and the cut-off is regulated automatically 
from 0 to ? stroke, the ing for 
a few seconds only after a change of load 
has taken place. The steel catch-pieces 
work in guides, which compel them to rise 
and fall vertically, so as to insure perfect 
and uniform bearing surfaces, By this 
means, with constant lubrication, it is found 
that greater endurance is obtained than is 
possible with one catch moving in the arc 
of a circle when disengaging the other. 
The latter arrangement, bearing only on a 
line, causes the catching edges to be rapidly 
worn and rounded, thereby affecting the 
distribution of steam. With Messrs. ew. 
art’s arrangement, engines have, we are 
informed, worked in several instances three years withcut 
readjustment of the steel catch-pieces. The main slide-valve 
serves simply to regulate the exhaust and compresasion, 
the admission and cut-off being regulated by a cut-off plate 

ing upon a stationary plute on the back of the main 


acting 

valve. When the cut-off plate or valve is in the central 
position, both ports are closed, and when the cams release 
the catch-pieces, the cut-off valve is always brought back 
to its central position by means of a double-action dashpot. 
The governor acts directly upon the cut-off motion. At 
the same time, it acts indirectly by means of 9 sensitive 
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| 


Swain 


friction clutch, which, immediately any slight variation | This, it will be seen, gives a consumption of coal per hour 


takes place in the speed of the engine, puts a small shaft 
in motion which produces a temporary shortening or 
lengthening of the connection between governor and cut- 
off motion ~ means of the toggle-jointed ‘rod A, below. 
With regard to economy resulting from this arrangement 


OASH POTS 
STEAM ENTERING FRONT END OF CYI.INDER 


of 1°806 lb. per indicated horse-power, or, if ashes be 
| deducted, of 1°602 lb. The consumption of feed-water od 
| indicated horse-power per hour is 16°78 lb. and this 
| includes all steam used in jackets, &c., and for donkey 
‘pump for feed and filling cistern. The coal, it may be 


added, was Ansin dross—French—and the 
ag wee above stated includes all required 


or banking fires at night and getting up 
steam in the morning. These res, as 
supplied by Messrs. Stewart and Co., show 


a very low steam consumption, and afford 
another of many recent proofs of the de- 
creasing steam consumption effected by 
most of the makers of English engines. 

In the machinery in motion section, Mr. 
Thomas Swan, of Jarrow-on-Tyne, shows 
a working model of the new “ Universal ” 
valve gear patented by him. The situation 
chosen for the exhibit is somewhat un- 
favourable to ease and accuracy of working, 
as the model is chiefly of wood, and the 
vapour of the machinery court affects the 
settings and general movements of the 
parts. This, in fairness to the inventor, 
should be taken account of by anyone 
closely examining the model. The exhibit, 
however, illustrates the principle of the 
gear in a very intelligible manner. Illus- 
trated circulars, prepared by the patentee 


for distribution, show the gear applied in 
a great variety of ways to engines of land, 
marine, and locomotive kinds, fully esta- 
blishing its claims to the title of the 
“Universal” valve gear. The accompany- 
ing sketches—Figs. 1, 2, 3,4, 5, and 6— 


DOBSON’S CUT-OFF GEAR ON STEWART’S ENGINE. 


Messrs. Stewart and Co. have given us the following 
figures from a compound coupled engine, designed to 
indicate 500-horse power, and running at 55 revolutions, 
the cylinders being 22in. and 38in. by 54in. stroke. The 
steam was supplied by two Lancashire steel boilers of 
80 Ib. working pressure, and fitted with an economiser :— 


Duration of experiment ... ... ... 73 h 
indicated horse-power ... .. 
.... .. 49,568 Ib, 
11°3 per cent., or 5590 Ib. 


illustrate several of these applications. 
From them it will be gathered that the 

may be fitted to work in any position 
oa one excentric, or it can work from 
the main connecting rod or crank. The 
motion of the valve spindle is the re- 
sultant of two motions—one giving the travel necessary 
for the opening and shutting of the ports, the other 
an amount equal to twice the lap. Both motions are 
got from one excentric, its circular motion being broken 
up, as it were, into two linear components at right angles. 
By means of one of these components a link, like that of 
the ordinary link motion, is oscillated round a point at or 
near its centre, while that point is itself moved by the 
other component in the same direction as the valve spindle. 
The motion of the link is transferred to the valve spindle 
by a connecting rod, whose link end can be moved te any 
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CONNECTING ROD 6-6 


gotten by a weigh-shaft, as in the common link motion. | the excentric rod end to the link and making the necessary 


an r the end of the connecting rod nearer the | adjustment of the excentric centre, the gear can be 
middle o 


e link an earlier cut-off wy ty obtained, one 


t the opening of 
the port always takes place at the same time, whatever 


degree of expansion may be used. Another important 
is that at the 


advantage claimed for the gear being, 


advantage which the gear 


the lap-l D the half la: led: S. th dent with the crank, which must always be the case with 
e lap-lever, e e reversing weigh | thi 
points of opening and cut-off the two component motions ¢ "are od, the shaft i 


ent. Figs. 4, 5, and 6 illustrate the appli- 
cation of the gear toa compound locomotive having four 


In Fig. 2, A is the reversi 


shaft, to which all the valve gears are attached, 


HERBERT AND LAW'S DISC WHEAT CLEANER (See p. 56). 


described are acting ther in the one direction, con- 
sequently fiving a quick opening and cut-off. On the 
other hand, when the port is full open the component 
motions are acting in opposite directions, and thus the 
valve is kept nearly stationary for some time. Stoppin 
and reversing will be done as in ordinary link motion, by 
moving the end of the valve spindle connecting rod into the 
middle or opposite end of the link, Fig. 1 represents the 
valve gear applied to a marine engine with inverted cylin- 
ders, and valves at the end. The lever which gives lap 
and lead travel to the valve is freely cen on the 
reversing weigh-shaft, which has reversing levers, keyed 
on for operating the draw-bars in the usual manner. In 
this case, however, the excentric rod is placed so that its 


int of attachment with the link shall have travelled the | 


and lead—same as meted alluded to—when the 
crank is at the top and the bottom. By fixing an arm from 


g | there are no overhung bearings. The excentric centre is 


being carried on the top of the main bearing frames, so as 
to clear the connecting rods. The long arm of the lap- 
lever in this case is worked from the excentric strap. 
The parts are accessible while the engines are running, and 


coincident with the crank, so that the principle may be 
modifications of the leverages. Fig. 3 is adi of gear 
applied to the same class of engines when the valves are 
at the side or when at the top, and with all the gear carried 
on the reversing weigh shaft S. Full lines show the gear 
for valves on the side, and dotted lines for valves on the 
top, and for convenience of description the crank pins for 
both are on the top dead centres. As shown in the full 
lines, the excentric is 90 deg. from the crank, the lap and 


lead being all got by the 
‘rod works ; in 


ig to the end of the lin 
| when the valves are on the side of the cylinders in of | attached. 
on the end. Fig. 2 represents a horizontal engine as used 
in twin screw war vessels, with all the valves on the to 


t angle at which the excentric | to 


HERBERT AND LAW'S FIRST BREAK ROLLER MILLS. 


cylinders abreast ; the gear for outside cylinders bein 
worked from an overhung crank with the same centre ant 
travel as the two excentrics for inside cylinders. In this 
case as before, the lap-lever is arranged to travel the lap 
and lead when the piston is at the end; but in order to obtain 


angular position of excentric rod to the side.as shown, 
and because the centre of attachment of the lap lever 
link is nearer one end of the link than the other. The 
—— setting of the parts, &c., in this modification 

es it more difficult to arrive at the exact proportion, 
and for this reason dimensions are given with Fig. 6 which 
will enable the motion to be tested by card strips or 
other convenient means. In another arrangement 
for locomotives, the fulcrum rod F is made shorter 

suit inside cylinders. The excentric rod itself 


when the excentric has made 


will perform the functions of the lap-lever. The 


| half a tarn from the penitien shown, it will have advanced 

the lap + lead, where the rod is 
The lap lever C is in the form of a bell 
crank, while that in the dotted lines is straight or 


p. | nearly so. The dotted line excentric is exactly coinci- 
rsing link, B the arm on the link, C 


this, extra travel is required at each end owing to the ~ 
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link A oscillates in the fixed guide as will be understood. 
The excentric is coincident with the crank, and D equals 
3 lap and lead. 
Messrs. Herbert and Law, of Edinburgh, exhibit mill- 
ing machinery. Two of their machines—the “ Waverley” 
wheat cleaner and a 30in. by 12in. break = ae 
illustrated by the engravings, 55. ese m 
we are informed, were patented by Mr. Herbert about six 
years ago, and were the first grooved roller mills of chilled 
iron ever constructed in this country, though there had 
been previously several attempts made to grind wheat 
with steel rollers—notably at Messrs. Muir’s mill in Glas- 
yow—the mills having been manufactured, we believe, 
rtially in this country. The mills exhibited by Messrs. 
flerbert and Law are the Ist, 2nd, 3rd, and 4th breaks, 
the spiral flutes or grooves in the rollers being finer on the 
second break than on the first, and so on through the 
series. The mills are liked because of their simplicity and 
easy adjustment. The makers are now extending the 
principle to the grinding of malt, oats, Indian corn, and 
rice, with, we are informed, considerable success. A mill 
for grinding malt and oats is exhibited by them, fitted 
.. with a vibrating feed. Messrs. Herbert and Law are 


paper machinery manufacturers, but they do not exhibit 
in this class. “Their connection in it is chiefly 3 80! 
they do not exhibit at home. This 
appears to be an evidence of one 
of the inscrutables which actuate 
manufacturers in their line of action 
with regard to exhibitions. There 
seems to be still existing very 
various opinions as to the probable 
effect of exhibiting more or less 
fully at exhibitions. Some firms 
are afraid to exhibit, while others 
court very full examination of every- 
thing. Perhaps both are right. 
‘The wheat cleaner and scourer, or 
smutter, shown by the engravin 
consists chiefly of two pairs o 
chilled iron corrugated discs, two of 
which rotate, and an oe fan. 
The wheat is cleaned by i 
rubbing in, and by a certain 
amount of knocking insufficient to 
break the grains. The grain is 
fed into the centre, and two kinds 
of in may be scoured at the 
same time by the two sets of discs, 
or it may be scoured twice by pass- 
ing through the both sets. About 
200 bushels per hour can, it is said, 
be cleaned by one ine. 
wheat scourer and polisher is made 
in which a double set of brushes 
takes the place of one set of discs. 
Within the boundary rail of the 
North British Railway Company’s 
locomotive—which, with, others in 
the Exhibition, we hope to illus- 
trate in future numbers— Messrs. G. 
and J. Bell, with the company 
named, exhibit drawings and 
sample pieces of a permanent way 
tented by them. Whilst nothing 
os as yet been contrived that is as good as the well- 
known “ fish-plate” joint connecting the ends of rails, | 
there are situations in which this joint is liable to} 
disarrangement through change in its positions relatively | 


to the chairs nearest to it. gigs movements of the | tig 


sleepers or of the rails are apt to take place, especially 
upon inclines, thus causing danger if not prevented or cor- 
rected in good time. The devices of Messrs. Bell, which 
are illustrated by the accompanying sketches, are designed 


with the view of preventing such disarrangement. Fig. 1 
and 2 show an elevation of the rail and sleepers with alter- 
native fish-plates, chairs, and keys. Figs. 3 and 4 show a 
plan of sleepers with chair soles and bottom strap, here- 
-after described, in place. Fig. 5 isa sectional view of rail, 
with fish-plates, bolts, and bottom strap shown. The fish- 
plates, it will be seen, are of the ordinary kind except that 
they are made deeper, and so as to extend a little below 
the rails, the lower parts being made with slots to receive 
lateral projections formed on the sides of bottom plate B, 
as shown on elevation and cross-section. This bottom 
plate extends from one chair to the other, and may either 
be made so as to dovetail into corresponding socket on 
top of chair sole, as shown in plan on Fig. 3, or it may 


have broad ends, sha like the chairs, placed under 
them, and formed with holes so as to be secured by the 
spikes which fix down the chairs, For these fastenings | 


several practical advantages are claimed. They relieve 
the strains brought on the fish-bolts by heavy loads, and 
allow the rails to expand and contract easily without 
impairing the strength of the joint. They also keep the 
sleepers equidistant from the joint, thereby preventing the 
fish-plates from being fevetil against the irs, or vice 
versd. A trial has been made, we believe, with these 
fastenings on part of a line having a gradient of 1 in 60, 
and a curve of 13 chains radius, and they have been in use 
for four months now without showing any movement. 

At the same stand in the Exhibition Mr. Thomas P. 
Carswell, also with the North British Railway Company, 
ange on view diagrams of an improved locking device 
or railway fish-plate bolts, which appears to answer 
very well the purpose for which it has been invented. 
The device takes the form of a locking band or strap 
applied outside the fish-plate, bent over the ends of 
same, and lying close into web of rail, being held in 
position by the keys on either side of rail joint. Its ends 
are tapered away so that the keys may be easily driven 
into the chairs. In applying it, all that is n after 
the bolts have been tightened up is to drive out the keys 
on either side of the joint, and place it over the nuts on 
the face of fish-plate. No alteration is required on the 
fish-plates and bolts generally used, and the nuts when 


the opening of the proceedings on Thursday, The report 
of the Council stated that twenty-five new members had 
joined the Association last year, making the total number 
250; and that there was a balance to. its credit of 
£206 4s, 3d. Mr. J. Lobley, Hanley, had been elected President, 
and Messrs. A. Dunscombe, Liverpool, J. Gordon, Leicester, 
and H. U. McKie, Carlisle, vice-presidents for the ensuing year ; 
and it was recommended that the annual meeting of 1887 
should be held, at Leicester. After giving particulars of the 
recent examinations of candidates for certificates of competency, 
the report stated that the question of applying for a charter of 
incorporation had been further considered, and that the Council 
suggested two prizes of £10 and £5 should be offered for papers 
on some subject of general interest, to be restricted to candi- 
dates examined for certificates. The report was adopted on the 
motion of the President, seconded by Mr. Cregreen, Bromley. 
Rule 3 was so altered as to allow surveyors employed under 
the Metropolis Local Amendment Act to become members of 
the Association. A hope was expressed that surveyors to 
London vestry boards will now join the Association, and 
thus increase its influence and usefulness. The only other 
alteration of importance in the rules related to candidates who 
obtain certificates of competency at the examinations held by 
the Association. It was decided that, until qualified for mem- 
bership by obtaining some permanent public appointment, such 
certificated persons shall constitute a class of graduates with all 
the privileges of membership, on payment of an annual sub- 


BOWER’S SEPARATOR. 


screwed up do not require to be left on the square. From 

a nine months’ trial with this device on a single line, over 

which seventy mineral trains daily, it was found 

ae only one bolt was loose, the other being perfectly 
ight. 


BOWERS’ SEPARATOR. 


Tus invention is intended to effect a separation of the mineral 
salts and other impurities which exist in the feed-water used 
for steam boilers. To accomplish this object advantage is 
taken of the natural law of gravity producing motion in an 
ascending and descending column of water of different tempera- 
tures, and is applied in the following manner. Impurities 
existing in feed-water are precipitated on entering a boiler by 
the high temperature to which they are suddenly exposed; these 
are thrown up to the surface of the water by the ebullition, and 
are carried backwards from the furnace towards the cooler parts 
of the boiler. To intercept these soluble impurities before 
have time to settle themselves, a sheet iron “scum-plate”’ V is 

placed diametrically acrossthe water level of the boiler, inside, 
in the shape of the letter V, the centre or.apex of which com- 
municates with a pipe A leading to the separator C which stands 
outside and above the boiler; the scum-plate is simply attached 
to the pipe A by two back nuts, the removal of one of 
which at once releases the scum-plate. The surface water 
saturated with the impurities is thus collected by the scum- 
plate and conveyed to the separator, the interior of which is fitted 
with a sheet iron plate E, hanging downwards from the top 
cover to which it is closely fitted, and is arranged in the form 
of ascroll from the circumference to the centre of the vessel. 
The water conveyed from the boiler enters the at A, 
and cannot leave it until it reaches the centre pipe B. The 
scroll plate compels it to flow circuitously from A to B, thus 
giving the impurities ample time to deposit themselves between 
she folds of the scroll to the bottom of the separator. The 
water, on reaching the centre of the separator, returns to the 
boiler by the pipe B, freed from its impurities, to a level lower 
and cooler than the point from which it was taken, thus causin 
a natural circulation from the boiler to the separator and wd 
again, the impurities being left in the separator, from which 
they are blown out from time to time by the blow-off cock 
attached to the bottom of the separator. Messrs. C. W. Allen 
and Co., 63, York-chambers, and 27, Brazenose-street, Man- 
chester, are introducing this separator, which is at work at 
the Camden Steam Laundry, York-road, and at the brewery of 
Messrs. Burge and Co., Windsor. 


ASSOCIATION OF MUNICIPAL AND SANITARY 
ENGINEERS. 


THE annual meeting of the Association of Municipal and 
Sani i was held at Hanley, Staffordshire, on 


tary Engineers 
| Thursday, Friday, and Saturday last. The retiring 


pre- 
sident, Mr. R. Vawser, of Manchester, took the chair at 


scription of one guinea, t to vote on the trade in the 
discussion of questions affecting the constitution of the 
Association. 

Mr. R. Godfrey, King’s Norton, and Mr. Sidney Gamble, 
Grantham, were appointed auditors ; Messrs. Davis, Stratford- 
on-Avon, Price, Toxteth Park, Ayres, West Bromwich, and 
T. De Courcey Meade, Hornsey, were chosen as scrutineers ; 
and the district secretaries were re-appointed to act until the 
next meeting of their respective districts. 

Mr. C. Jones, Ealing, proposed a vote of thanks to the retiring 
President, Mr. Vawser, of Manchester. He spoke of the punctu- 
ality and with which Mr. Vawser had pte Doce every 
duty, and observed that he had done everything in his power to 
advance the interests of the Association. Mr. Laws, New- 
castle, seconded the position, and remarked that Mr. 
Vawser, although emphatically an Association President, had 
worked most cordially and heartily with the Council. The 
motion having been carried by acclamation, the President, in 
acknowledging the said he: had also the satisfac- 
tion of knowing that he had at least endeavoured to do his 
duty. He then intimated that he should have pleasure in giving 
£5 as a further prize for essays by graduates, under regulations 
to be fixed by the Council. 

Mr. J. Lobley, Hanley, the President elect, having taken the 
chair, delivered an inaugural address, in the course of his 
remarks referring to the voluntary examinations instituted by 
the Association in all branches of knowledge requisite for those 
who desired to become surveyors to sanitary authorities. He 
said the results of the first examination held showed that this 
had been a wise step, and would in the future prove of great 
benefit to all concerned. He then adverted to the Bill intro- 
duced into Parliament to amend the 150th section of the Public 
Health Act, 1875, the most important section in the Act as 
regards town surveyors; and expressed regret that, after pass- 
ing through the House of Commons, the measure was wrecked 
by a side wind in the House of Lords. In approving of that 
Bill, the Council of the Association regarded solely the interests 
of the public, both ratepayers and owners of property, as the 
work of borough engineers and local board surveyors would be 
materially ne a The Council had succeeded in getting 
important additions to and modifications of the Bill, so that, 
although it was not all they desired, it will on the whole have 
been very advantageous. Respecting the clause tacked on, in 
the supposed interests of canal and railway companies for 
exempting them from contributing to the cost of private 
streets on the ground that they did not use them, and they were 
constructed for the convenience of other adjoining owners, the 
President said that it was astounding that those most likely to 
benefit by the proposed c! in the law should have wrecked 
the Bill by insisting on a clause which had not a reasonable 
chance of passing into law or of even getting through the House 
of Commons, except in a special Bill of exemptions. Mr. Lobley 
then, at considerable length, described the principal engin 
works carried out at Hanley during the last fifteen years, 
the various new buildings and works in progress. One remark- 
able feature he mentioned was the extraordinary extent to which 


| | 
| | 
| 
| 
| } 
| | 
) 
| 
WY 
as 
| 
(Ty oo 
| ric.s 
| 
Ox | fo oO | 
| 
pe | 
{ Fic.3 |! FiC.4 
| | | | | 
| 
| 
| 


JuLy 16, 1886. 


THE ENGINEER. 


57 


Hanley is being honeycombed by iron and coal workings. 
Ordnance beach marks are of no use at all until checked, and 
that must be done each time they are used. For instance, 
streets between the railway station and the Town Hall have from 
three to six feet lower level than when taken by the Ordnance 
surveyors, This subsidence caused gas, water, and sewer pipes 
and their branches to give way, and the roadways had 
consequently to be constantly broken up for repairs. This 
peculiarity had twice rendered it necessary, in 1883 and 1885, to 
raise the bridge over the canal in Bucknall-road, and it was 
expected it would have to be raised again next year. The 
gradient by which it was approached was so steep that the 
depth between the soffit of the bridge and the road surface had 
to be kept down to eighteen inches; and the bridge was so con- 
structed that it can be divided in the middle, and one- 
half raised with the pavements complete, whilst the traffic is 
passing over the other half. The most costly part was not the 
raising of the bridge, but adjusting the road levels on each side, 
and each raising made the gradient worse. The retaining walls 
on each side of the road are built thick enough to allow for 
several such subsidences and upward extensions which will in 
the course of time be necessary. 

A vote of thanks was accorded to the President for his 
address, on the proposition of Mr. White, Oxford, seconded by 
‘Mr. Coulthurst, Derby. 

Mr. M. Ogle Tarbottom, M. Inst. C.E., F.G.S., consulting 
engineer to the Corporation of Nottingham, read a paper on 
“ Recent Sewage Operations at Nottingham.”’ One special feature 
was the valley of the Leen intercepting sewer—nearly six miles 
long—from Bulwell to the Castle Rock, from whence the river 
Beck to the Trent was an outfall sewer. This intercepting 
sewer crosses under the river Leer’ seven times, and under the 
railway four times, and cost £50,000. Provision was made 
along its course for the overflow of storm water into the Leen, 
as it occasionally amounted to two inches in depth in an hour. 
He incidentally remarked that any deposit of sewage induced by 
chemical action is practically worthless, and that the effluent 
water depends almost entirely upon the oxidising influence of the 
river or stream into which it is discharged for the conversion of 
its organic and polluting substances into inorganic compounds. 
Irrigation, however, it had been abundantly shown, will, under 
proper management, cleanse the sewage, fertilise the ground, and 
produce healthy results. All depended upon surrounding con- 
ditions whether a sewage farm could be made to yield a substantial 
profit or entail an inevitable annual loss, He then described 
the sewage farm at Nottingham, consisting of 640 acres, in the 
valley of the Trent, Jeased for sixty years by the Sewerage 
Board. Although not worth more than 40s. per acre for ordinary 
farming pur; the price under the lease was £5. The outfall 
sewer, whic ins at Colwick, is four and a-half miles in 
length, and for two miles is tunnelled under the Colwick Hills, 
and several double syphons had to be introduced to cross rail- 
ways, streams, and roads. The larger portion of the sewage has 
to be pumped from the valley of the Leen to the gravitation 
outfall at Colwick, equivalent to a height of 21ft. This will be 
done by two 40-horse power beam engines with double-acting 
pumps, on the bucket principle, with large areas and small lifts. 
The sewage will be received into land and wells, and 
pass through straining pits, and then be raised into a 
vertical iron cylinder, forming a cushion valve, or open 
air vessel, where the natural head will be created in order to 
secure a due but variable discharge through the main into the 
outfall conduit. Having described the farm and the carriers 
for distributing the sewage, he said, accommodation is provided 
for about 100 cows in daily milk, for about forty horses 
—employed on the land—and for pigs and other animals, which 
will altogether consume a large proportion of the vegetable pro- 
ducts of the farm. He incidentally spoke of manufacturing 
refuse and waste water, and urged that the former should be 
wholly removed and the latter decently cleansed by manufac- 
tures, otherwise heavy public expenditure was entailed, which 
was very unfairly distributed. A brewer, maltster, dyer, or 
bleacher, might at once multiply manyfold the volume of liquid 
to be dealt with at the outfall—a serious question for ratepayers, 
whether rich or poor. He also advocated the removal of storm 
water from the sewers whenever possible, and defined storm 
— as rainfall exceeding one quarter of an inch in twenty-four 

ours. 

The paper gave rise to some discussion, which was opened by 
Mr. Gordon, Leicester, who urged that it was next to impossibleto 
carry out rigidly the separate system of drainage, and that it was 
not possible to extract so large an amount as was commonly sup- 
posed, Mr. Tarbottom had not said anything about the pail system 
which was in use at Nottingham, but he thought it would be 
injudicious to have both in operation. He should also like to 
know whether 640 acres would be sufficient land for so large 
a town as Nottingham. 

Mr. Vawser, chester, said, so far as he knew, there 
was nothing to.prevent a manufacturer from turning manu- 
facturing refuse into sewers, provided it did not create a 
nuisance, injure the sewers, or prevent the sewage being 
purified to advantage. Personally he did not think this could 
ever become a serious matter, Santen he thought riparian 
— would step in and prevent the streams being practically 

ried up. 

Mr. Ellice Clarke, Hove, and Mr. Fowler, Manchester, 
also made inquiries; and Mr. Tarbottom, in replying, said 
that the southern part of Nottingham was subject to floods, 
when the water rose in the Trent sometimes as much as 12ft. 
in two days, causing enormous damage to property. A water- 
level of the highest flood was fixed upon, below which no 
building in that district was allowed to be erected, and the 
result had been eminently satisfactory. The claims for com- 
pensation for easements had averaged from 15s. to 20s. per 
year where they had had to pass through private property. He 
was not an advocate of the Rochdale pan system of dealing with 
sewage, but had consistently denounced it. In Nottingham 
£100,000 had been spent on the system. He did not say that 
it was a failure; but if there was a severe frost or astrike of the 
pay ps there would be an enormous public nuisance. The 
cost of the outfall sewer and the farm had been about £160,000; 
and about another £10,000 or £20,000 would cover remaining 
contingencies. As to the ventilation of summits of sewers by 
shafts, no difficulty had been experienced in getting the consent 
of owners of property to which they were fixed, and he did not 
think there would be such difficulty when persons were properly 
approached and the necessary explanations given. As to the 

uent water, Dr. Franklin and Dr. Wanklyn had analysed it, 
and pronounced it better than the average Thames water sup- 
plied to London. He did not say it was so at all times of the 
day, or that it would always continue as pure, but the results 
had been extremely satisfactory. 

Mr. E. B. Ellice-Clarke, County Surveyor of West Sussex, 


read a paper on “The Present Aspect of the Rural Road Ques- | ; 


tion.” e advocated the abolition of the distincti 


disturnpiked roads, roads connecting large towns, and county or 
ish roads, and these all being repaired by a single authority— 


adopting the county, or division of a county, as a unit of area, 
and fixing the distinction between rural and urban districts at 
all towns above 10,000 inhabitants. As to the construction of 
roads, he condemned “hog backs,” and said the proper fall of 
roads was one in twenty-four from the centre for flints, and one 
in thirty-six where granite was used. He urged that stones of 
different sizes should be used for repairing roads, and the harder 
the material the smaller should it be broken. The proportion of 
different sizes which should be used in making a road remained 
to be determined ; but when different sizes were used no bind- 
ing was required. 

Mr. Hodgson, Loughborough, stated that recent changes, 
equalising the cost of work done, had led to the breaking-up of 
highway boards where established. 

itr, Vawser, Manchester, thought it would be preferable to 
enlarge the powers of existing authorities rather than to create 
new ones to deal with rural roads. 

Mr. Fowler, Manchester, said that he found a fall of 1 in 30 
from the centre of the road rather too great. When made as 
nearly level as possible, the traffic was evenly distributed over 
the surface, 

Mr. Spinks, Dunkenfield, stated that the county authorities 
there would not contribute anything to the repair of footpaths 
by the side of disturnpiked roads. 

The President made a few remarks, and Mr. Clarke briefly 
replied, and said the discussion had convinced him more than 
ever that the present authorities for repairing roads should be 
abolished, and that they should be consolidated. 

Mr. R. P. Spice read a paper on the “ Economic Production of 
Coal Gas.” He described the ordinary method of making and 
purifying gas, and said it had been found profitable to break the 
coal and raise it to the retort by an endless chain elevator made 
of steel buckets, and then charge the retorts by West’s charging 
and drawing apparatus. The chief point, however, was the 
purification of the gas. He condemned the modern lime and 
oxide of iron process because unreliable and a nuisance, and 
advocated what is known as Cooper’s patent coal-liming process, 
which had now been in uninterrupted use for two years and 
a-half at Tunbridge Wells. There the process had never failed ; 
and the character of the coal being ascertained, the results as 
to the reduction of the sulphur compounds could be accurately 
foretold. It had been ascertained as a fact that if three per 
cent. of lime, slacked with the same proportion of water, be 
mixed with the coal used, the sulphur compounds will be less by 
two grains in 100ft. of gas, and every additional half per cent. of 
lime will reduce the quantity of sulphur two grains. The 
impurities which once caused serious anxiety in the 
purifying house no longer gave trouble, whilst the coke was 
rendered more combustible and saleable. The nuisance of the 
old system of purifying was no longer excusable because it is 
now avoidable, and to continue it was absolutely wasteful to the 
extent of a penny per 1000ft. of gas sold. Another material 
aid to economy was Mr. Valon’s system of heating retawts, by 
which one half of the coke formerly used was saved, and the 
most trying part of the stoker’s work dispensed with altogether. 
In connection with Valon’s furnace he had found that a pound 
of tar will do the same amount of effective work as between four 
and five pounds of coke; or in other words, a pennyworth of 
tar was equal to four pennyworth of coke. He mentioned that 
the system had been found very satisfactory at Folkestone, and 
had just been adopted at Boston, and he declared that not a 
single fact that he had stated in connection with this coal- 
liming system had ever been disputed. 

Mr. Gordon, Leicester, said the subject was an important one, 
as corporations are becoming the owners of gas works in many 
towns. 

Mr. Vawser, Manchester, expressed surprise that a system 
which had so many decided advantages was not generally 
adopted. 

Mr. Tarbottom, Nottingham, said that the non-adoption 
of the system, with the advantages of which he was 
familiar, was distinctly the result of prejudice. Mr. Spice, in 
reply to a vote of thanks, said his misfortune had been that he 
had never been contradicted, or he could, metaphorically, have 
pulverised his antagonist and demonstrated the superiority of 
the system. 

Mr. Jas. N. Shoolbred, M. Inst. C.E., read a paper on “The 
Supply of Electricity in Towns as an Illuminant.” He briefly 
reviewed the law on the subject, and said the Board of Trade, 
in the Bill which they introduced into Parliament and with- 
drew, had practically acknowledged that the twenty-one years’ 
exemption from compulsory purchase of electric lighting under- 
takings by local authorities was too short, by extending the 
period then to forty-two years. No such provision existed in 
France, Germany, Austria, or any other country, and it was 
that absurd provision that prevented capital being invested in 
electric lighting in England as freely as in America. 

Mr. Bates, agent for the consulting agents of the Thomson- 
Houston system of electric lighting, described that method, 
spoke of the success attained with it both in America and at 
several places in England, and expressed a conviction that next 
session the Board of Trade would introduce a Bill into Parlia- 
ment for exempting electric-lighting undertakings from compul- 
sory purchase by local authorities for a term of forty-two years, 
When that was done he believed electric lighting for towns 
would make as rapid satisfactory progress as it had done in 
America. 

The President said the Thomson-Houston system had been 
tried experimentally in Hanley for three weeks, and though 
the dynamo was driven by the engine of the steam roller, the 
light was remarkably steady and never flickered. 

The remaining papers were one by Mr. Wm. Dent, describing the 
refuse destructor in use at Nelson, near Marston, Lancashire ; and 
one on “ Road Watering,” Mr. W. Santo Crimp, Assoc. M. Inst. 
C.E., F.G.S., who described the various systems adopted, and 
gave statistics of the quantity of water used per square yard and 
the cost of street watering in various towns. : , 

During the meeting of the Association, Messrs. Minton’s china 
works were visited, by invitation of the Mayor of Hanley, and 
also the earthenware manufactory of Messrs, Taylor and Tunni- 
cliffe. The public buildings were also inspected, the bridge 
referred to in the President’s paper and the sewage works ; and 
on Thursday night the annual dinner took place at the North 
Staffordshire Hotel, Stoke, when Mr. Lobley presided, and Mr. 
Woodall, M.P. for Hanley, was present, and responded for the 
House of Commons. 


LABOUR LEGISLATION IN THE UNITED 
STATES 


TuE National Labour Bureau has to its late report an appendix 
giving a synopsis of labour legislation in the United States. It 
appears that few States are exempt from some sort of legislation bear- 
ing upon labour in its relation to the peculiar industries with which 
each Btate is identified. The laws affecting labour in the Eastern 
States are those chiefly applicable to employment in manufacturing 
industries, while those in the Middle and Western States are 


ermane to the mining interests. Eight hours as a legal Ag 

our are recognised in the laws of several of the States, viz., 
California, Connecticut, Illinois, Indiana, New York, and Wisconsin, 
In California it is so, in the absence of a a contract. The 
same is stated to be true in constituting a lawful day’s work in 
Connecticut, as given in the general statutes of 1875, though 
enacted as far back as 1867. In Illinois eight hours are limited to 
mechanical employments, and exception is made for work on farms 
and for service by the day, week or month. The law in Indiana is 
applicable only to children under twelve years of age, and it is made 
Obligatory. All employment is prohibited to children under this 
age in the busiaess of manufacturing iron, steel, metals, machinery 
or tobacco. By the revised statutes of 1870, the State of New 
York provides eight hours for a day’s work for mechanics and 
working men, excepting those engaged in farm and domestic labour. 
This law applies to those employed by the Stateand municipalities. 
The Wisconsin statutes limit the employment of children under 
eighteen years of age, and women to eight hours a day, if engaged 
in mechanical or manufacturing business. There are nine States 
which have enacted laws requiring the provision of seats for 
females employed in manufacturing, mechanical or mercantile 
establishments, when not actively attending to their duties. This 
is among the Acts of 1882, of the State of Massachusetts. The 
purpose is the preservation of the health of the individual. The 
other States having laws of this kind are Colorado, Maryland, 
on Missouri, Nebraska, New Jersey, New York, and Ohio. 
They have all been enacted within a very few years, that of Ohio 
being among the Acts of 1885. It may not be generally known 
that there are several States with laws making it a punishable 
offence for any person to use force, threats, and intimidation for 
the purpose of preventing or inducing another from working. Such 
is — the recent laws of Dakota, which further makes a person 
guilty of a misdemeanour to intimidate an ba gd from hiring 
any person, or to force him to alter ny ag doing business, or 
to compel him to increase or decrease his labouring force. Very 
similar are the laws of Oregon, Indiana, Massachusetts, and Rhode 
Island. The laws of New pom have much of the same 
effect, as found in the Acts of 1885 to aid and protect the labouring 
and manufacturing interests of the State. The reading is as 
follows: “‘ No person to any person passing along any 
street to, from, or about his lawful business or occupation, any 
offensive, derisive, or annoying word or words, or call such person 
by any derisive or offensive name; nor shall any person make any 
noise or exclamation in the presence or hearing of such person so 
passing with intent to deride, offend, or annoy such person, or 
to prevent him from pursuing his lawful business or occupation.” 
The Rhode Island law applies to any person, alone, or in concert 
with others, attempting to prevent, or actually preventing by 
threats, &c., the free action of another person from pursuing an 
employment, The penalty attached to this is a fine up to 100 dols., 
or imprisonment not exceeding ninety ee. We should have added 
Texas to this list, in which it is made wful for persons “‘ to the 
number of three or more to assemble for the purpose of preventing 
any person from pursuing any labour, occupation, or employment, 
or to intimidate any person from following his daily avocation, or 
to interfere in wd manner with the labour or employment of 
another.” With the exception of Texas and ia no mention 
is made of labour legislation in the Southern States. In the latter 
State there is a provision ing the hours of labour to be from 
sunrise to sunset for persons under twenty-one years of age in all 
manufacturing establishments and machine shops. The ten hour 
law fixing the length of a day’s labour appears on the statute books, 
in some form, of fifteen States. The Acts of Massachusetts are 
familiar, forbidding the employment of minors under eighteen years 
of age, and women more than ten hours a day, or so apportioned 
that a week’s work shall not exceed sixty hours, This applies to 
mechanical and manufacturing establishments. The general laws 
of New Hampshire are referred to as providing that no person 
shall be compelled to work more than ten hours a day, in the 
absence of a contract to the contrary. Three States—Connecticut, 
Massachusetts, and New Jersey—have laws relating to notices by 
employés of intention to leave onan. They provide that 
when employers require such a notice from their employés, under 
@ penalty of forfeiture of wages, they shall be liable to a like 
penalty if an employé be discha‘ without a similar notice 
except for incapacity or misconduct, or in case of a general 
suspension of labour the employer. Laws affecting the 
labourer are pretty well distributed throughout the country, except 
in the Southern States.— Boston Journal of Commerce. 


THE NEW BRIDGE AT BATTERSEA. 

In our last impression we published a two-page engraving 
of a general view and some of the details of the new bri 
about to be constructed over the Thames at Battersea, from the 
designs of Sir Joseph Bazalgette, M.L.C.E. With this impres- 
sion we publish two more pages of engravings, illustrative of 
details—that on page 50 of the ironwork of the superstructure, 
and that on page 46 of the masonry work of the piers and abut- 
ménts. In another impression we shall publish further engravings 
and a full description of the structure. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—G. J. Week, s engineer, 
to the Edinburgh; W. H. T. Bills, chief engineer, to the 
Australia; J. Richardson and F. Hore, assistant engineers, to 
the Asia, as supernumeraries. 


THE DrxPEst Bortnc.—The deepest bore hole in the world is at 
Schladebach, near Kotschau Station, on the railway between 
Corbetha and Leipzig, and has been undertaken by the Prussian 
Government in search for coal. The apparatus used is a diamond 
drill, down the hollow shaft of which water is forced, rising again 
to the surface outside the shaft of the drill and inside the tube in 
which the drill works. By this method cores of about 50ft. in 
length have been obtained. The average length bored in twenty- 
four hours is from 20ft. to 33ft., but under favourable circum- 
stances as much as 180ft. has been bored in that time. Other deep 
holes are as follows :— 


Probat-Jesar, Mecklenburg .. .. .. .. 3957ft. 
Sperenberg, near Zossen .. .. oe 4173ft. 
mseberg, near Stassfurt.. .. .. .. 4242ft. 
Lieth-Elmshorn, Holstein... .. .. 4800ft. 
The dimensions of the bore hole at Schladebach are as follows :— 
Depths from surface. Each size bore, feet. Diameter, inches, 
2259°8 es 353°3 36 
The various strata passed through are as follows: — 
Sandstone (Bunter) .. .. oo 450f6 
Magnesian limestone (Zechstein) .. .. .. .. 
Marl-slate (Kupfersheifer).. .. .. oe oe Sft. 
Sandstone (Rothliegendes) .. .. .. 


The bore hole, which in January, 1885, had reached a depth of 
4560ft., was commenced in June, 1880, but left after a year’s work, 
recommenced at the end of 1882, and is still progressing. The cost 
uy tv Jai.uary, 1885, was about 25,900 dols, 
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BUTLER’S PATENT COMPOUND LAUNCH 
ENGINES. 


THE principal feature of the engine which we illustrate above, 
and which is made by the Butler’s Patents Engineering Company, 
Cardiff, is that compounding is effected without any addition to 
the number of its parts above those of an ordinary high-pressure 
engine, and no extra height or space is occupied for the same 
power. The design is a form of tandem compound ine, 
having two cylinders, the high-pressure cylinder being a 
the low-pressure. Each cylinder is single-acting, and the first 
admission of steam to the under side of the high-pressure piston 
lifts ~ crank to its top centre. The valve then opens —- 
cation direct with the top side of the low-pressure piston, an 
thus the crank is forced to its lower centre. 

In this way the high-pressure steam is continually acting on 
the up strokes, while the low-pressure is acting on the down 
strokes, and the steam exhausting out of the high-pressure direct 
into the low-pressure, no receiver is required. 

The valve is of the ordinary D shape, and its surface and 
friction are not more than those of the valve of an ordinary 
engine of the same power. It has a long lap on the lower side 
to cover up the final exhaust during its upward motion. The 
valve is so proportioned that the usual lead, cut off, early 


BUTLER’3 SINGLE CRANK ENGINE. 


exhaust, and cushioning are provided for in both cylinders as in 
an ordinary engine. It will be seen that during the time the 
high-pressure cylinder is open to steam the low-pressure cylinder 
is open to final exhaust. The top side of the high-pressure 
piston is continually open to exhaust. 

The working parts are covered in ; the crank works in a bath 
of oil and water ; the engine is perfectly clean in working, and 
the oil does not find its way into the bilge. Extra bearing 
surface is provided, so as to avoid the necessity of taking up 
brasses frequently. The covering in of the working parts 
does not interfere with their adjustment or inspection, as the 
covers can be removed in a few moments. Butler's patent 
metallic packing is used at the stuffing box between the two 
cylinders. There are two over-lapping brass blocks, kept tight 
against the piston-rod by springs, so as to take up the wear 
without attention. 

The engines are made of various sizes, from 14} indicated 
horse-power, with cylinders 5in. and 10in. by 54in., to 72 indicated 
horse-power, with cylinders 10in. and 20in. by 12in.; the number 
of revolutions in the former case being 260 per minute, and in 
the latter 150 per minute. 

This form of engine is made double as well as single, and it is 
is a new feature introduced in the double 

i y which it can be worked either as a single-acting or as 
will, by simply turning a cock govern- 


BUTLER’ 


i leading to the tops of the high- cylinders, 
pat inte communication either, with the exhaust or 
the full pressure of steam. It being required to start the 
engine, the cock is placed to double-acting, : 
at which position the tops of both high- 
pressure pistons are open to con- 
tinually, the pressure of steam being 
ex on the underside only of the high- 
pressure pistons ; but after the engine is 
started_the cock can be turned to single- 
acting, at which position the passages leading 
to the exhaust are closed and other passages 
leading to the steam chest are opened, 80 
that full boiler pressure acts contin- 
ually down on the tops of the high-pressure 

istons on both up and down strokes. 
n this way the high-pressure pistons are 
in equilibrium on the up stroke, the same 
pressure of steam being exerted on both 
sides, so that they do not work against 
any back pressure; while on the down 
stroke, the steam being exhausted from the 
under side of the piston into the low- 
pressure cylinder, the power is developed 
in both high and low-pressure cylinders. 
The object of this arrangement of working 
single-acting is to secure a noiseless engine 
after being started, the thrust being always 
in a downward direction. 


ASHES AND BREEZE WASHING 
MACHINES. 

THE accompanying engravings illustrate 
a machine made by Messrs. L. A. Edwards 
and Co., of 74, Leadenhall-street, for wash- 
ing ashes and breeze. The machine, as 
here shown, consists of a tank or compart- 
ment kept full of water, the ashes or 
breeze to be cleansed resting on a gra’ 
D, which is covered by a fine perf 
copper plate, allowing a free passage for 
water, at the same time preventing the fuel 
or breeze from falling through. The sepa- 
ration is effected by the agitator B—in the 
chamber A—worked by a crank shaft, 
giving it a suitable stroke. At each down- 
ward plunge of the agitator the water is 
forced upwards through the perforated 
copper bottom, causing the material to 
rise, when, owing to the greater specific gravity of the 
rubbish on the return stroke, it precipitates to the bottom, 
at the same time the breeze or unburnt fuel being lighter works 


/ \ 
hy P \ 
f / 
/ 
$ AV 
K 
/ 
| 
/ 
7 
/ 
/ 
/ 
a) \ 


EDWARD'S ASH SEPARATOR, 


and at each stroke of the crank a body of water 
quantity of clean breeze is carried on to the plate M, which 
is perforated, allowing the water to fall into the division K, 
valve I, to be used over again, the clean 


EOWARD’S ASH AND BREEZE SEPARATOR 


COMPOUND LAUNCH ENGINES. 


breeze 


swept by the revolving brush E over the shute O. 
The ru 


bbish or ash accumulates on the perforated co} Lag ren 
ve H into 


and from time to time is allowed to escape by the 


PATENTS 


the chamber F, from whence it is raised by an elevator, and dis- 
charged at P. We have seen a statement of the cost of cleani 
the ashes at a large sugar works, showing that where 90 tons 
coal are used per day, giving about 40 tons of ashes to be treated 


| per week, the gain is about £245 per year due to the machine, 


LAUNCHES AND TRIAL TRIPS. 

On Saturday last, the Banjermassin, built and engined by Messrs. 
Wi » Ri and Co.,of Neptune Works, made a success- 
ful trial run at sea. On the run from Tynemouth to Newbiggin and 
back, we are informed, she maintained a steady speed of about 
eleven knots. Afterwards she started for her Eastern v , and 
passed Dover on Sunday afternoon, averaging a apoed at over 
eleven knots from the Tyne. 

We recently noticed the launch—which took a) on June 16th 
—from the A 
Mitchell, and Co. of the steamer has been built 


fuel. the a 

of an ordinary three-masted cargo steamer ; but tatesnaliy the fs 
entirely into geod of cells com- 
partments for e petroleum, ial arrangemen i 
made to allow for the expansion and contraction of the teu 
cargo, and for controlling the gases which escape therefrom, the 
details of which arrangements have been carried out on a system 
patented by the builders. It is further claimed for this system 
that vessels so constructed should be insured at a very low rate, 


both as regards the vessels themselves and their cargoes, as not 
only is the risk of fire reduced to a minimum, but, owing to the 
extensive water-tight subdivisions, such a vessel is rend: practi- 


and in the event of even a considerable number 
being holed 


of compartments collision or stranding, the 
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to which a peculiar interest attaches, she being the first steamer 
that has ever been expressly constructed for this trade. The 
Gluckauf is a vesse] ton d panacity inolnding 
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vessel could still be navigated to her destination. This being the 
first vessel of the kind, it was necessary to subject her to special 
tests, to prove that the structural details were in all respects 
and also that the stability of the ship is in per 
control under all circumstances. The first condition was 
proved, while the vessel was on the stocks, by testing every 
compartment to double the pressure that it will ever have 
to bear in actual practice—the same as is done in the case of 
boilers—and with this in view, the —— and distribution of 
material, rivetting, and workmanship gene ly, have been carried 
out as boiler work, and not as ordinary shipbuilding. As an addi- 
tional test, the vessel was launched with some of the compartments 
full to the,upper deck, with the result that neither the bulkheads 
nor any other parts showed the slightest leakage or deflection. 
Since the completion of the vessel she has been tried under various 
circumstances, and on one occasion several of the compartments 
were pum up while the vessel was at sea. The Gluckauf is 
fitted with a very elaborate system of pumping appliances, 
the whole of the pumps having been wauntstued by the 
Ptenwee 3 Pumping Engine Company, and during the trial 
they worked with the greatest regularity, and without noise. Four 
of these pumps are fitted on board for different purposes, the 
largest one being of sufficient capacity to discharge the whole cargo 
in twelve hours. The machinery of the vessel has been manu- 
factured by the Wallsend Slipway and and 
is on the triple expansion system, and during the official trial trip, 
which took place on Saturday, gave the test satisfaction, 
pepaes the vessel, which the Newcastle Daily Journal says 
over three-fourths of her dead weight on board, at a 
of 10} knots, The vessel throughout is supplied with the electric 
light, which has been fitted by Messre. Clark, Chapman, Parsons 
and Co., of Gateshead. The Gluckauf left the Tyne on the 13th, 
for New York, where she will take in her first cargo of petroleum 
for a German port; and her further mov ts will be watched 
with interest, seeing that, if she be successful, the whole subject 
of the carriage of petroleum will assume a new character. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
ORDERS upon ironmasters’ books do not this week show any large 
increase as the result of last week’s quarterly meetings, but current 
inquiries promise early additions. The best feature is the improved 
condition of the galvanised sheet trade—an industry of so great 
importance to this district that prosperity amongst galvanisers 
means prosperity among black sheet ers and not a few others, 
That the galvanisers should have seen fit to declare an advance 
in prices of 5s. per ton is evidence of the revival. Before the 
advance was declared there were several important concerns who 
were refusing orders at the old price. The Australian, the South 
American, and the Cape buyers are those who are sending home 
the revived inquiries resulting from the increased values of 
Colonial and South American produce. The loan of £5,500,000 
sterling which is now being negotiated by the New South Wales 
Government, for ey mainly oe railways and other 
public works is another factor of Colonial improvement which is 
just being favourably remarked upon by ironmasters here. Black 
steel ers may now fairly show, as this week they are show- 
ing, a little more firmness in their prices. Orders are likely to 
grow on their account, and their mills should, if the revival con- 
tinues and strengthens, soon be more active than they have been 
for several months past. The advance in corrugated sheets brings 
up the price of firms who previously were accepting £9 15s. for 24 
w.g., f.0.b, Liverpool, to £10, and the price of makers who 
would take nothing less than £10 to £10 per ton. Competi- 
tion by firms upon the seaboard is still complained of. Black 
sheets for galvanising are £5 10s, to £5 15s. for 20 w.g., and £6 for 
24g with £7 easy for 26 g. 
rtain of the marked bar makers who do a Colonial business 
are now os more cheerfully. If the revival in prices of pro- 
duce holds, they too, no less than the steel makers, must be 
advantaged. Messrs. N. Hingley and Sons, who occupy a pro- 
minent position in the Australian marked bar trade, especially 
express this view this week. Prices of best iron are steady. 
e list of Messrs. W. Millington and Co., Summerhill Iron- 
works, stands at :—Bars, £7; small rounds and squares, £7 10s. ; 
in. bars, £8; fin., £8 10s.; No. 5, £9; yyin., £9 10s. ; No. 7, 
£10 10s. ; No. 8, £11 10s. ; and No. 9, £13. Best bars they quote 
£8; double best, £9; and treble best, £11. Plating bars and cable 
iron, £7 10s. ; and best ditto, £8 10s. ; with double best, £9 10s. 
Rivet iron, £7 10s, ; best, £8 5s.; and double best, £9 15s. Angles, 
£8 to £8 10s., and on to £9 10s., Boiler 
my and sheets, £8 10s. ; best, £9; double , £10; and treble 
t boiler-plates, £12. 
Boiler and other Sy are quoted by the New British Iron Com- 
ny as follows :—£8 for best ves, £9 for Lion, £10 for 
Lion, £11 for double best scrap Lion, £12 for treble best Lion, 
and £13 for extra treble best. Sheets of 20 gauge are quoted £8, 
£9, £10 1°s,, and £11 10s., according to quality, and best charcoal 
sheets £13. Ship and fender plates are £7 10s. to £8 10s. Slit- 
rods the New British Iron Company quote—£6 5s. for Corn- 
ves, £7 C.G.C. brand, £7 10s. Lion, £9 best Lion, and £11 10s. 
charcoal. Steel rods are £8, and iron horseshoe rods £6 10s., 
£7 10s., and £9, according to quality. Hoops the company quote 
£7, £8, and £9 103. Steel hoops are £8 10s., and best charcoal £12. 
Makers of medium and common bars, h , strips, and other 
merchant sections, were on Change in Wolverhampton a 
and in Birmingham to-day—Thursday—expressing confidence 
the early receipt of good orders, It is or ae buyers 
are putting on less pressure in the matter of prices. seem to 
have now, many of them, come to the opinion that prices have 
touched rock bottom. Makers report this week that they are not 
now being constantly p d to te every ding order at 
a less price than its predecessor, as was some time ago the case, 
Best second-class bars are £5 15s. to £6; ordinary, £5 5s. to 
£5 10s.; and common, £4 12s, 6d. to £5. Hoops and strips are 


United States orders are upon the market for stamping and 
working up thin sheets, hoops, tin-plates, steel, hematite pigs and 
best ores. The revival of the American iron trade is 
undoubtedly benefitting our iron and steel producers. East Wor- 
cestershire thin sheet makers are getting a good proportion of the 
American sheet orders, They are also fairly engaged on account 
of the Canadian and of the Continental and European markets. 
Prices in this branch keep up better than in several others. Messre, 
Jno, Knight and Co., Cookley Ironworks, quote this week : Work- 
ing-up sheets, £10 10s.; soft steel, £11 10s.; charcoal, £19; Crown 

» £7; plough bars, £9; and charcoal bars, £15. Tin-plates 
they quote: charcoals, 23s. per box ; cokes, 19s.; ternes, 17s.; tin 
sheets, 24s. 6d. for cokes, les ; and 29s. 6d. for charcoals. 

The transfer of Messrs. Knight’s business from Cookley to 
Brierley Hill is being accomplished very slowly. At sone they 
have only begun tin-plate manufacture at Brierley Hill, though in 
® month or two's time they hope to have two large sheet mills and 
a tinning pot down. The Cookley works they expect to keep 

for six months yet. 

There is a good deal of competition among the steel makers for 
the custom of buyers in this district. The steel of special quality 
rolled by the Barrow Company is quoted, delivered into this dis- 
trict, at £5 per ton for Siemens-Martin blooms, and £4 15s. per 
ton for Bessemer blooms. Siemens-Martin billets of 2in. and w 
wards are quoted £4 17s. 6d., and Bessemer billets £4 12s, 6d.; 
small sizes are quoted 7s. 6d. per ton extra. Tin bars of 7in. size 


pet £5 2s, 6d. for Siemens, and £4 17s. 6d. for Bessemer | best 


ties, all less 24 per cent. The Barrow Com ’s representa- 
tives here announce that the concern is doing » large bus 


a business 
steel tin-plate bars for the Welsh market, which is taking about 


in | there are cheaper 


1500 tons a week, and that some of the orders placed run to miles 

of bars in a line. The superior quality of the company’s steel 

= a market in such an important steel producing centre as 
es. 


There will now be more activity at the Shropshire mills and 
forges. The strike which for twenty-two weeks has been going on 
at the works of the Shropshire Iron and Wire Company terminated 
on Wednesday by the men, after new hands had bom set on, 
accepting their masters’ terms, subject only to the condition tha 
as to the puddlers, the question of ‘‘ extras” should be arbitra’ 
by the chairman of the Staffordshire iron trade. This decision, it 
is assumed, determines also the action of the men at the Haybridge 
Works, who also lately have been upon strike. 

Pig iron agents are in receipt of considerable offers from pur- 
chasers, But they are mostly at such that agents cannot 
consider. The actual business doing is not therefore of large 
account in cases other than those where must have money 
and are se for cash against delivery, or other early terms of 
payment, Selling rates are at present very varied. Clay Cross 
and some other Derbyshire firms refuse less than 35s. delivered 
into this district, while firms of less repute will accept 33s, and 
34s. Lincolnshire pigs are still quoted 38s. delivered. 

Native pigs are quiet and production is slow. Two or three new 
furnaces are, however, being built. Apedale—North Stafford- 
are quoted 40s. delivered, South Staffordshire part- 
mines 35s. to 40s., and common forge 27s. 6d. to 30s. Bradley’s 
Capponfield best forge pige were quoted to-day in Birmingham 
403., second qualities » and third qualities 30s. Foundry 
qualities were: No. 1, 458.; No. 2, 40s.; and No, 3, 35s. per ton, 
all at makers’ furnaces, 

Minerals are quiet. Northampton ironstone varies from 5s. 6d. 
to 6s. per ton, according to loca’ “Pp deliv. North Stafford- 
shire cokes are quoted 12s, to 12s. 6d. per ton delivered, Welsh 12s. 
to 13s. per ton for ordinary hard sorts for furnace purposes, Derby- 
shires 13s. to 13s. 6d. per ton for ordinary qualities, delivered to 
railway stations, and Durham sorts 15s. to 18s. 

Makers of machinery suited to the wants of the tea planters are 
much gratified with the news from Ceylon. Merchants from the 
market who have taken advantage of the Colonial Exhibition to visit 
this country are now, some of them, in the Birmingham district, and 
are pee | orders for plantation tools and other manufactures. 
confirm the of the increasing prosperity of the 
Ceylon tea trade, which now become the staple industry of the 
island. It is understood that Lincoln and Belfast machinery 
engineers are getting most of the orders for the patent tea rolling 
and drying machines now required in increasing numbers. 

The chain cable and anchor makers do not give a bright account 
of the demand. They have, however, reasonable grounds for 
ee a revived demand as soon as the shipping business 

jooks up. 

The exhibition at Bingley Hall to be held in connection with the 
visit to Birmingham of the members of the British Association 
promises to be a complete success. 'y, for want of space, 
many intending exhibitors have had to be disappointed. Some of 
the most prominent engineering and toolmaking firms in the neigh- 
bourhood will be represented, and not the least interesting feature 
of their exhibits will be machinery in motion, illustrating the 
various processes to which the machinery is applicable. The 
building will be lighted with electricity by the Gulcher Company, 
with arc incandescent lamps. 

Since my last report, the three days’ ting of the Associati 


There is still only a very poor demand for hematite pig iron, and 
prices remain extremely low. Local brands are to be got at 48s. to 
49s.,and Cumberland at 50s. 6d. to 51s., less 24, for No. 3 foundry 
qualities delivered equal to Manchester. 

In the manufactured iron trade there is still only a very slow 
business doing, with £4 17s. 6d. for bars, £5 7s. 6d. for hoops, and 
about £6 10s. for sheets remaining the minimum basis of quoted 
rates for delivery equal to Manchester, but for good specifications 
wh aemeny sellers would be found prepared to take even a little 

er these figures. 

Last week I quoted from the returns of the Steam Engine 
Makers’ Society as to the state of employment in the engineering 
trades. This week the monthly rt of the Amalgamated Society 
of Engineers has been issued, and this also again shows a slight 
decrease generally in the number of unemployed. In this imme- 
diate district the number of members on the books in receipt of 
out-of-work support is now about 8} per cent., but the decrease 
which has taken place in the number of unemployed is, however, 
to no large extent, and is scarcely what might be expected at 
this time of the year. It certainly does not represent any influx 
of trade which is giving employment to the men, but rather the 
re-starting of men who were stopped during the recent holidays 
and the stocktakings. In general engineering work no real 
improvement can be reported in this district, and although some of 
the leading tool makers keep well employed, others are not so busy 
as they were, and are discharging men, and locomotive builders are 
generally slack, Cotton machinists are about steadily employed. 
The number of pattern-makers on the books of the society is less 
than it was a few months back, and at one of the large works in 
the Salford district, which for some time has been only very 
indifferently employed, the pattern shop has this week been put 
in full work, but I do not hear of new work of any moment being 
got generally. 

The refusal of the men at the Lancashire and Yorkshire Com- 
pany’s railway works to work overtime unless they were put back 
again on the rate of wages ruling prior to the late reduction has 
resulted, as I recently intimated, in the workmen being put on 
five days a week. I understand that the men, if they could have 
obtained the permission of the Amalgamated Society of Engineers 
to cease work, would have come out on strike, but trades union 
societies have no funds to waste on reckless and unjustifiable 
disputes of this description. 

I hear that Messrs. Beyer and Peacock, of Gorton, have just 
completed for Messrs. Vickers and Co., of Sheffield, a lathe of 
exceptionally large dimensions. The total weight of this tool is 
about 80 tons, and it is 78ft. in length. One special feature is the 
screw for actuating the slide rests, which is 58ft. long, and made 
in one piece. The head-stocks weigh about 7} tons, and the slide 
rests nearly 14 tons each. 

In the coal trade a very dull demand for all descriptions of fuel 
is reported, and colliery proprietors are not getting orders more 
than sufficient to keep their pits on about half-time. Current 
quoted prices are no lower, but this is more because it is scarcely 


possible that colliery proprietors can give way any further than - 


that there is any actual firmness of tone in the market. At the 
pit mouth best coals average 8s. to 8s. 6d.; ordinary seconds coal, 
6s. 6d. to 7s.; steam and forge coals, 4s. 9d. to 53. 3d.; burgy, 
4s. 3d. to 4s. 9d., and slack from 3s. for ordinary to 3s. 9d. and 4s, 
for the best sorts. 

ts In the shipping trade there has been a little more stirring, but 


of Municipal Engineers and Surveyors has been held at the Town 
Hall yesterday; Mr. J. Lobley—Hanley—was elected president for 
the ensuing year. 

At the meeting of the Birmingham Trades Council on Saturday, 
the chairman uncillor Granger—read a detailed statement to 
be presented to the Royal Commission on Trade. This pointed out 
that the average earnings of the majority of local workmen had 
been reduced from 15 to 20 per cent. since 1876, the cause being 
scarcity of employment. The introduction of improved machinery, 
the operation of hostile tariffs, the prejudicial effects of merchants 
and middle-men in lowering the value of material and workman- 
ship, were mentioned as contributing to the present state of affairs- 

At the meeting of the Wolverhampton Trades Council on Tues- 
day, one of the delegates read a paper on the “‘ Importation of 
Foreign Labour.” He condemned the introduction of alien opera- 
tives as disastrous to the community generally, and remarked that 
manufacturers employing such persons would have no right to 
complain were the State to interfere to prevent the furtherance of 
their own interests to the prejudice of the national welfare. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—A generally depressed tone continues the prevailing 
feature of the iron trade throughout this district, and the prospect 
of any improvement is apparently quite as remote asever. The 
year is now so far advanced without any change for the better 
showing itself that a settled despondent tone with regard to the 
future appears to have taken possession of the market, and no one 
seems to look forward to more than a continuance of the present 
unsatisfactory trade. Users of pig iron, where they are not already 
more than amply covered for all their current requirements—and 
this would seem to a very large extent to represent the position of 

s—purchase only from hand to mouth in the smallest 
possible quantities, and very rarely for deliveries extending over 
more than from month to month. This extreme caution in buyin, 
has been only the natural result of the long continued downwa 
tendency in prices, and even at the excessively low basis to which 
they have now got, buyers, whenever they have to renew a con- 
tract, seem to expect some concessions upon the price they have 
previously paid, no matter how low this may have been. It would 
scarcely be safe to assume apt have even yet touched their 
lowest point, although some ers have apparently, so to speak, 
put their backs against the wall and absolutely decline to give way 
any further. As regards manufactured iron, there is no sign of 
any break in the depression which has so long prevailed in this 
branch of industry, and the growing competition of steel for num- 
berless p’ where wrought iron was previously used cannot 
but make itself seriously felt. Only the other day I was passing 
through an engineering works, when I was told that in the con- 
struction of their machine tools steel had now practically sup- 
planted entirely the use of wrought iron, and with this process 
multiplied in a variety of ways in all classes of work, the falling-off 
in the demand for finished iron can be readily understood. 

The Manchester iron market on Tuesday presented no new fea- 
ture as compared with the dull depressed markets which have been 
held for some be typo The weight of business offering was 
again extremely , and the prices at which transactions of any 
kind were practicable were excessively low. For Lancashire pig 
iron the quoted prices nominally remain at about 37s. to 37s. 6d., 
less 24 cent., for delivery equal to Manchester. Offers in any- 
thing Ke. quantity would no doubt be entertained at a little under 
these figures, but local makers decline to meet ae on anything 
like the basis at which some of the low pri district ds 
offering in this market are to be got. For Lincolnshire brands 
some of the makers are holding to 36s. 6d. and 37s., less 24 per 
cent., as their minimum quoted rates for forge and foundry quali- 
ties delivered equal to Manchester, but in the face of other Lin- 
colnshire brands to be got as low as 34s. and 34s. 6d., less 24 per 
cent., they are practically out of the market, and for good 
reputed brands the actual selling os do not average more than 
35s. 6d, to 36s., less 24 per cent., delivered into this district, For 
outside brands quoted prices are about steady at late rates, and for 
named foundry Middlesbrough deliv ual to Manchester 
over the remainder of the year, 38s. 4d. net cash has been got, but 
sellers in the market, and in Scotch iron there is 
some very low underselling. 


generally is still very quiet, and steam coals delivered at 
the high level, Liverpool, or the Garston Docks can be got, according 
to quality, at from 6s, 6d. to 7s. per ton. 

Sarrow.—The steadier tone reported in the iron trade of this 
district is fully maintained, and the business doing shows a general 
improvement all round. American, colonial, and home users have 
bought largely, especially of Bessemer descriptions, and a good 
enquiry is experienced from all these quarters. Makers are firm 
in their quotations, but while no improvement is shown in them 
there is certainly no disposition to accept lower values, and 
practically all the busi doing is at 42s. per ton net at makers’ 
works for mixed Bessemer descriptions, with No. 3 forge and 
foundry iron at from 40s. to 41s. per ton net. The output of the 
district is steadily maintained ; indeed it is shown to have increased 
during the past few weeks, although as a matter of fact some of the 
works in the district have entirely suspended operations. The 
business doing in inferior qualities of pig iron is very small. 
Several large parcels have been disposed of out of stocks which for 
some time past have accumulated at makers’ works and in the 
storeyards throughout the district. Something like 150,000 tons 
of pig iron is held in stock, but in many instances makers have 
disposed of all the iron they held, while in others heavy stocks are 
held either by makers themselves or by them for others who are 
waiting for an improvement in trade generally. The output of 
the district is estimated at from 26,000 to 27,000 tons per week. 
The steel trade is well employed only in two of its branches—those of 
steel rails and tin-plate bars. Good orders for these goods are held 
by makers throughout the district, and a fair enquiry is experienced 
for prompt and forward deliveries. Other descriptions of steel are 
in limited request, but there is nevertheless a fair trade doing in 
steel wire, hoops, nails, and lightwork generally. Merchant mills 
are indifferently employed, except so far as fish-plates. 
Steel sleepers are in lessened demand. Shipbuilders have received 
but one new order lately, and that is a steamer of upwards of 
1000 tons for the Corporation of London secured by the Barrow 
Shipbuilding Company. The Pacific steamer Orizaba, 6000 tons, 
building at Barrow, will be ready for sea in the course of a few 
weeks, and a sister ship of equal size will soon be launched from 
the yard of the Barrow Shipbuilding Company. Forge work is 
very inactive, and orders for boilers, engineering, &c., are scarce, 
Iron ore is in slow sale at from 8s. 6d. per Coal and coke is in 
steady request, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Mr. CHARLES MARKHAM, the managing director of the Staveley 
Coal and Iron Company, is a candidate for the North-eastern 
division of Derbyshire on Unionist principles. In the course of a 
long campaign he has devoted considerable attention to the iron 
trade, on which he is an acknowledged authority. He says he 
looks forward to the coming winter with the greatest anxiety. He 
never knew the iron trade so bad—one firm after another went 
into liquidation ; in fact, he did not know a single iron firm in the 
district that was working at a profit, and if e could not be got 
there would soon be an end of work. One great factor in this bad 
trade was the constant change going on in the minds of our 
legislators. Mr. Watkin Davies, of the Renishaw Works, states 
that, as one behind the scenes, he could confirm Mr. Markham’s 
views about the iron trade, and that further, if the trade did not 
soon mend, three-fourths of the blast furnaces in this country 
would be blown out. 

The Barnsley magistrates had before them on Friday a pit 
lads, who, by neglecting work, caused a stoppage of a colliery 
belonging to the Monk Bretton Company, who sued for 2s. 6d. 
compensation from each lad. The prosecution, on the lads pro- 
mising amendment and paying costs—between £20 and £30—with- 
drew the cases, 

Some interesting particulars of the way in which the cutlery 
trade is carried on have recently been furnished. A of mis- 
cellaneous specimens of pen and | egg cutlery, picked up in two 
districts, were forwarded to Sheffield. On being examined by an 
expert, he discovered that two specimens were of German make— 
one carded in florid style, with the English Royal Arms, and 
marked “‘ Rotgen’s Superior Cutlery ;” the other stamped ‘‘ Imperi 
Cutlery Company.” The other samples were of Sheffield make, 
and for the most part of nae inferior quality. Some of the goods 
were purchasable in Sheffield at 17s. a gross, but carded so as to sell 


at the Antipodes at 1s. each. The wholesale — of others, also 
retailed 8s, 6d. per dozen ; 


abroad at 1s, each, was 3s., 3s, 3d., an 


| 
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while others, selling 
be had here at 


in New South Wales wane 
ranging from 5s. 3d. to 6s. 6d. per dozen. 


one case, it is said, knives which can be bough 


at 4s. per dozen, were being sold abroad at 2s. each. A Sheffield 
newspaper, commenting on this t, states: “‘The point of 
interest to Sheffield workmen manufacturers seems to us to 
be, that the prices named ought, surely, to enable our cutlery firms 

to send out a fairly Sm. The lowest retail price of a 
Shefield knife bt: dent was 9d.—a German 


a Sheffield maker would be kien 

icle, creditable to himself and to the town, to 

1s. 1d., 1s. 6d., or 2s., at prices that would sto toby riled a 8 
even handsome profit to the ex 

The Board of le returns 

last enable us to see the volume of foreign trade for the half-year. 

It is pleasant to note that the returns for June are unusually 

Ss In hardware and cutlery the value exported was 

133, against £235,794 for June, 1885; iron and steel, 

70. The chief increase in —— 

ere 


Australia, and the markets summed up under “ other coun- 
tries,” show a fa off, son which increases are re- 
from Russia, Holland, France, Spain, the 
est Indies, Brazil, the Seomites Republic, and Canada. In 
unwrought steel there is a gratifying improvement—the value ex- 
ported last month being £116,210, against £89,933 for June of last 
7. France has risen from £6985 to £8069, while the United 
tates have nearly doubled their business—£18,223 in June of 
1885 having advanced to £35,581 last month; while ‘‘ other 
countries” have taken a value of £72,560 as com with £64,715 
for June of last year. The quantity ship; last month was 
10,608 tons, against 5114 tons a year ago, and 4457 tons in June of 
1884. It is again evident that the increased foreign business is not 
in the higher grade of the old crucible steel, note the average price 
last month was only about £ilaton. Though the very expensive 
“* standard ” steels are still called for by American manufacturers 
for tools and other purposes, the makes which have 
developed so much of late years have found a rapidly increasing 
market, particularly in the United States. 

For the half-year ended June last the value of hardware and 
cu expo! was £1,402,285, against £1,382,801 for 5 first 
six months of 1885. The increasing markets are Russia, 

Spain and Canaries, the United States, from £129,370 to 2156-735, 
Foreign West Indies, from £15,658 to £26,137; Brazil, British 
North America, from £56,018 to £63,893; British East Indies, from 
£127,060 to £137,413; and Australasia, from £296,278 to £307,854. 
The decreasing markets on the six months are Germany, Holland, 
Argentine Republic, British Possessions in South Africa, and 
“‘other countries”—which show a decrease from. £366,193 to 


steel rails, the value was £1,080,948, against 
eit 425,499 for the corresponding half year of 1885. The in 
markets are Italy, the United States, from £26,202 to £72,184; 
Mexico, Brazil, Argentine Republic, from £178, 218 to £194, 840: 
British East Indies, from £682,648 to £820,992; and Australasia, 
from £263,161 to £326, 043. There are, on ‘the ‘other hand, some 
extraordinary d notably Sweden and Norway, from 
£61,231 to £44,717; ead from —_ to nil; Egypt, from 
£157,927 to £17,636 ; Chili, from £24,251 to £6005 ; ” British North 
America, from ‘£9347 911 to aust? ;705; British Possessions i in South 
— from £69,921 to £12, 392. 
bo ee of coals taken to Hull from the Yorkshire collieries 
une was 122,096 tons, against 102,592 tons for the corre- 
month of 1885. For the six months the Ar ~4 has 
been 612,488 tons, against 532,256 tons for June, 1 On the 
month the largest tonnage is sent by Denaby Main — 13,000 
tons, against ni/ in June of 1885, owing to the strike. The export 
trade from Hull shows an increase on the six months—236,195 


customers. 


THE NORTH OF ENGLAND. 

(From our own Correspondent.) 
of importance has taken place in the Cleveland pig 
iron trade during the past week. Basiness of every kind continues 
dull and lifeless ; and with the present dismal and uncertain pro 
— consumers ’ naturally refrain from purchasing more than i is 
utely necessary to meet their immediate wants. There was 


wer figure. 
‘hepsnentienia. Some of the latter are offering 
ton for ne See nee the year, but they do not often 
ves so far ahead. 
of went een though they are 
a 


Messrs. Bolckow, Vaughan, and Co., of ase an 
to have booxed an order from a foreign customer for tons of 


clerk to the firm of R. Dixon and Co., shipbuilders, Middlesbrough, 


ding | ceed, unless the claim they have made, ani 


often 
strong for hi 


the temptation to misappropriate becomes too 


hi has at Middlesbrough.” nor 
‘ete dock extension works, and was an ordinary steam jib ame 
mounted upon a bogie. The man in charge, Joseph Clarke, was in 
the to the crane, and was mani, it at that 
time. The chain was attached to some loaded when, from 
some lained cause, the crane was pulled off the oy age and fell 
over and down to the b bottom of : cutting 30ft. in depth. It was 


completely smashed to pi and the man was found among ~ 
débris, terribly wounded sealded. He is not 
recover. 


ayers, the Stockton and Middlesbrough W time with his em- 
ployers, the Stockton and Middl Water Board, as regards 
the Hury reservoir difficulty. He = just written a letter, setting 
forth the result of his interview with the contractors, ” Messrs. 
Walter Scott and Co., to whom he communicated the recent decision 
of the Board. He says the contractors itively refuse to pro- 
which he considers fair 
and equitable, be conceded forthwith. He reminds the Board that 
one of the conditions of the contract is that the engineer is sole 
arbitrator, in all disputes arising between the Board and their con- 
tractors, and he intimates pretty clearly that he will be bound to 
award as a referee what he now recommends as a technical 
adviser. A member of the Board having, though amid loud 
expressions of dissent from the others, imputed unworthy motives 


to himself, Mr. Mansergh is quite willing to leave it to the Board So 


to say what, if any, commission shall be paid to him on the value 
of the extra work about tobe done. Mr. Mansergh thinks the cost 
of the dam will come out about 66 per cent. beyond the original 
es 


NOTES FROM SCOTLAND. 


(From our own Correqpondient.) 


pe is a limited business in the pig iron trade. Towards the 
close va last? week the quotations of warrants stiffened a little, 
owing to a slight speculative movement, and the terms this week 
were for several days firmly maintained. For business the week 
has been a short one, in consequence of the openi: nat the Glasgow 
Fair holidays on Thursday. e annual trade holidays extend over 
the greater part of a fortnight, so that next week at the least 
there will be very little doing in business circles. Shipments of 
Scotch pig iron were again unsatisfactory in the past week, 
amounting to - 5311 tons, as compared with 6424 in the = 

and 7044 in the corresponding week of 1885. e 
addition to stocks in Messrs, Connal and Co.’s stores in the course 
of the week has been rather larger than for some weeks =. 
amounting to 3368 tons. Since last report one furnace has 
—— and there are now 85 in blast, compared with 

1 twelve months ago. 

Business was done in the Glasgow warrant market on Friday e 
38s. 9d. to 38s. On Monday transactions 
the forenoon at 8d, to 384, Oa. ca 
being at 38s. 10d. and 38s. 104d. cash. 

The current values of makers’ pigs are as follow:—G.m.b., 
f.0.b. at Glasgow, per ton, No. 1, 39s. 3d.; No. 3, 35s.; Coltness, 
46s. 6d. and 43s.; Langloan, 43s. and 41s.; Gartsherrie, 42s. 6d. 
and 41s.; Calder, 46s. and 41s.; Summerlee, 45s. 6d. and 41s.; 
Carn! 41s. 6d. and 39s.; Clyde, 42s. and 39s.; Shotts, at 
Leith, 44s. and 43s. 6d.; M. and ©. , 39s. and 37s.; Glengarnock, 
“os, and B70. 43s. and 

an s. 6d.; at Bo'ness, 
42s.; Carron, at Grangemouth, 46s. and 45s, 
Bessemer hematite warrants, Nos. 1, 2, and 3, are quoted on 
ge Exchange at 41s. cash. 
, e malleable iron and steel trades are quiet, particularly the 


In the past week there was shi from the Clyde locomotive 
ines and tenders to the value o! 3750, of which £27,750 went 
to Kurrachee, and £10, _ je de the River Plate; machinery, £4120; 
sewing machines, teel goods, £6738; and general iron 
manufactures, £22,600. 


ths the it week in 
the shipping department of the coal trade. quantity 
despatched from Glasgow was 20, 1803 tons, against 26, 853 in the 
same week of last year; G 3846, agai t 327 tons ; Ayr, 
9834, against 8341; Irvine, 2370, against 2435; Troon, 9496, against 
4893; Leith, 2759, against 2808; Bo'ness, 5797, agains nst 5689; 
Burntisland, 29, 100, ey 18, 559; and Grangemouth, 14, 176, 
against 13, 003 tons. land trade is quiet, and there will be 
very little ‘doing i in the next week or ten days. 

Since the wages of the Lanarkshire miners were reduced a week 
ago, frequent meetings have been kept along with the idle days for 
the ostensible purpose of organising means of opposition. The 

ers of the men and the more pear re igent among themselves are, 
however, quite aware that in the present circumstances of the trade 
there is no hope of effectual resistance. The meetings have pro- 
claimed short time and a restricted darg, but it is not expected that 
such a policy will be generally carried out. The men are already 
too poor to be able to forego any part of their wages, and therefore 
oe is not ~ = ag that restricted output will be adopted in any 
¢ likelihood is that after the fair holidays 

time will be t be Me adie at most of the collieries. 


WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 


TREDEGAR Steel Works are now turning out a rail 144ft, in 
ar | az and this is cut into six lengths of 24ft. each. There are no 
works in Wales, I believe, which can compete in this matter. It 
~ worth citing in these economic days, as showing the minimum 
of labour cost in rail making. The steel and iron works are 
better employed, and Newport has been a little more benefited of 
late by the consignments sent down from the Monmouthshire works, 
Blaenavon, Ebbw Vale, Tredegar and the 


business of late may be noted bar iron for Constanti- 
500 tons rails for Smyrna, 1600 tone ralle for 


le, 
1000 ¢ tons rails for Bombay. 
Prices of best steel rails vary according to specification, but an 
average may be given at £3 15s., though in questions of large con- 
has been the figure. Sleepers are 
h there isa that 


has been arrested on the charge of misappropriating sums of mo at £4 10s. This trade lags 
belonging to his employers to _the extent of £2190. From mr works will be son fe soon in a oing in, 
evidence produced before the magistrate, it seems that bu bul a 


he had applied to the cashier from time to time for more money 
than was really due to the workmen in payment of their piece- 
work contracts, and he had not accounted for the difference. It 
was because the total cost for labour on certain ships seemed to be 
excessive that suspicion arose, and an investigation took place. 
On the 3ist prisoner obtained leave for a 
day’s absence, and did not return. Sey he was arrested 
at Sheffield. Cases of misapp: ~g ti Pay clerks have 
repeatedly occurred in the Cleve during the last 
few years. They arise most commonly when wg and apparently 
faithful service on the part <5 the deli: juent have disarmed sus- 

and won universal confi 


ho have usuall to aby into 
as long as ly, no one 


request, 


active, and a thousand tons of steel boxes weekly coming 
ee iron and ore add to it, 

It must be admi t some of the tin-plate districts do not 
enjoy the activity of S spitty W Liantrissant to wit, 
There is no restart either at orks. As might have been 
expected, a improvement in yp has moved the men, and 

‘or and Pa ty Tt is to be 
hoped t that | rudence will direct. The men should only be too 
grateful for full work. 

coal, Iam sorry to note that Swansea is still backward, but 
in patent. fuel there is an iinprovement. Over 5000 tons left’ last 
so that there is still room for increase, considering that 

double th the quantity used to be a common total. 

The coal trade generally is about the same; Cardiff and Newport 
showed better totals last week, but there is not much cause for 
congratulation. A ces are Notices are out at Messrs, 
Nixon and Co.’s ieries, which are generally carried on well, 
and these notices are significant of a great reduction in the number 
of men employed at least. There is a great deal of labour now 
— in collieries which may be regarded as unskilled. 

r told me this week that he would readily engage 
a one Be skilled colliers at once if they could be found. I instance 
this as showing how the surplus labour at ironworks and other in- 
dustries drift down into the pits, hampering business, and not show- 
a = much of a result in output. 
wlais collieries are tolerably well occupied, and in one or two 
rtial stoppages there have been due more to 
the colliers than want of contracts. 


note that 


orms the fuel of — furnaces. Formerly it was tbe best *- 


In 1872 Tredegar alone used 125,000 tons of large coal for 
furnaces, 


NOTES FROM GERMANY. 
(From our own Correspondent.) 
THERE is nothing Serena to remark this week on the iron 
trade. Prices have remained near] stationary, but when aes 
have had orders to give out, y in larger quantities, 


have made concessions, quoted prices were unre- 
munerative. Ores are in coal uest, both here and in Bilbao. 
The coal and coke prices vomein © tered as last noted, but shortly 


a change will take place, and prices become weaker, for it appears 
the Coal Convention, after a lengthened trial, is to be broken up, 
because it was found too difficult and complicated @ matter to con- 
trol so large a number of mines, extending over the whole Rhenish- 
Westphalian coal-field. 
Present quotations are as follows, h, under the circum- 
2 stated above, but nominal :—Sieger: steel stone, raw, 
7°50 to 8°00; roasted, M. 9°90 to 10°40; brown iron ore, 
a 8°20 to 8°80; iron glance M. 8°90 to 9:20 p.m.t. at station on 
trucks. Spiegeleisen, of which little is now exported, is for ae 
containing 10 to 12 per cent. Mn., M. 46 to 47 ; special quali 
with more Mn., M. pfg. to M. 3.0 The best of 
forge pig fetch M. 40; Tee sorts, M. 38 to 38°50. In Silesia 
forge pig costs, M. 42 to 43; ; foundry pig, M. 50 to 52; Luxemburg 
forge pig has been sold for as little as M. 28°80, though it is quoted 
at M. 30°40 ; Westphalia forge p , M. 39 to 40; wee 0.1, 
M. 52 to 54; No. 2, M. 50 to ; No. 3, M. 45 to rman 
(Si ) Bessemer, M. 43 to 44; Wes pie M43 to480 white 
8 Westphalia, M. 41 to 50. Basic 
i 38 to 38°50, all p.m.t. on trucks at nearest station to works. 
fool lied bars are weak, and want of orders is complained of. 
ond tank oes plates have also hardly kept up to the quotations, 
aa = have Fallen a shade in price as a projected convention 
amongst the works in this branch has not yet been definitively 
. Wire rods are as dull as ever, and prices all round 
d d. In railroad material the same complaint is made 
generally, but some few articles have held their place through 
tenders having recently been called for. Merchant bars cost 
M. 93 to 98, oe average 105; 6 most towards the first figures. 
Angle iron, M.100 to 105; — girders, M. 94 to 98; 
boops, M. 102 to 105. vary much in price at 
different works, and there are ‘bole us quotations from M. 105 


to 115. Silesian common bars are M. 95 97 50. Best 
uality boiler plates cost in Westphalia M.140 to 143, but 
on ti y; Silesian boiler plates, 


M. to 155, and 145 has been taken; West- 
halia common small, M. 130 to 133; steel boiler plates, 
iM. 145; aes cee, M. 142 to 145. Some works higher for thin 
Siegen thin sheets, M. 125 to 127; iron wire rods, 
M03 te 107; steel, M. 106 to 110; rivet iron, M. 115 to 130; 
wire nails, M. 132 to 140; rivets, M. 155 to 162; drawn wire in 
iron and steel, ene eee steel rails, M M. 125 to 130; 
longitudinal and transverse steel sleepers, M. 122 to 130; complete 
wheels and axles, M. 315 to 320; steel tires, 220 to 225; steel 
mine rails, M. 90 to 95 p.m.t. at works, The "railway wagon and 
machine works are all much in want of orders, and none can work 
full time. The brass foundries during last month had full work, 
but at low prices, the fluctuating prices of raw materials, influ- 
encing them unfavourably. The average prices may be quoted : — 
Yellow brass castings, M. 1°60; phosphor bronze, M. 1°70; red 
brass, M 1°70 per kilo. Zine at Breslau, in cake, M. 275 to.277 p.m.t. 
A good deal - spelter has changed hands this last month, whilst 
the sale in sheets and oxide has somewhat diminished. 

The State Railway Administration at Breslau has just accepted 
two tenders—one from the Kénigs and Laura Hiitte for 2600 tons 
of steel rails at M. 135, and the other from the Upper a 
Company for railway material for 1300 tons at M. 135° 

To show the continued efforts which are here made “ meet 


competition, the Administration “ the — fee has granted 
of Jone additional facili for coals 


tions. 
For a long time past the constraction of locomotives has been 
a losing business, and now the executors of the late Mr. Borsig 
have determined to close for ever the celebrated locomotive engine 
works at Berlin, there being no chance of the business ever reviving 
to become what it once was in this country or even abroad. 
ane ee your readers may not be aware that this was perhaps 
the most factory on the Continent. 


has just been accorded to the 
ilway Oompany at the 

ro how prices have declined of late, it 
— be Peted that two years ago a Vienna firm received for some 
locomotives delivered to France 1f. 69c. per kilo., at which price a 
loss resulted, although, as will be the case now, a dra of 
duty was allowed on all foreign materials consumed in their con- 
struction. 

The Berlin Handels-Gesellschaft has 
Government the of the 
mpany 
o! to which, however, the 


of 
duction and settle a minimum price of sales of 


to ned, 
it) he 
accident, Tov Unlike DY Wich W Ville, 
Was ab 10r WHICH oS. per dozen Would De 
last month being £35,368, against £21,587 for the correspon 
month of 1885. British Possessions in South Africa, India, 
In these days of depression it is consoling to see that some good 
lpments are being made. I may instance this week 2000 tons to 
bava, 2000 to Malta, 2350 to Taranto, 3950 to Perim, 3600 
fons to Rio de Janeiro. Cardiff totals, though still weak, showed 
20,000 tons more last week than the previous week. 
Taff Vale Railway shares are being offered for £220. I scarcely 
think they will come lower, and when Roath branch is opened an 
— upward movement may follow. 
The Maritime Company has obtained an injunction > the 
Po Barry Dock Railway. This railway is making substantial progress. 
An interesting fact has just been brought under my notice with 
d to the oe cost in ironmaking now compared with the 
tons, against 229,202 tons; and a decrease on the month—58,870 
tons, against 236,195 tons. Germany, Sweden and Norway, and 
North Russia have been the principal 
< @ poor attendance at the market held at Middlesbrough on 
Tuesday last. Although the sales made were few and unimportant, 
and buyers did their best to obtain concessions, they did not suc- 
ceed in forcing down prices below what they were last week. Mer- 
chants asked 29s. 44d. per ton for No. 3 g.m.b., for prompt delivery, 
and only in one or two 7 cases were small lots - 
last, the quantity held was 262,354 tons, being an increase of 3502 
tons for the week. A year ago the stock was only about 56,000 ee 
tons. At Glasgow, the quantity in store on Monday last was ee Pe ae 
785,692 tons, being an increase of 3310 tons for the week. | 
Pig iron shipments proceed only at an unsatisfactory rate. They 
have not been so small during the month of July since the year 
1879. Only 22,530 tons had been sent away up to Monday last. 
The pig iron trade accountant’s certificate for the quarter endi 
June 30th last, shows that the net average selling price of No 
g-m.b. was 30s. 11°85d. per ton, as against 31s. 9 65d., the price {© 
» the preceding quarter. This involves a reduction of 1 per cent. in 
— day wages. and one-tenth of a penny in their tonnage rate, 
he lowest tender for ten goods engines for the Italian Medi- 
empting prices of rails and sleepers, the necessity for home rai 
ways renewals, and the greater vitality in the iron ore trade, tl 
apne of the Welsh works may be regarded as encouragin; 
‘o some extent the better tone is due to the activity in ti 
tin-plate trade. Swansea enjoys the cream of this trade 
pepe though some of the Monmouthshire works are bu : 
it week close upon 39,000 boxes were shipped from Swanse: 
New York alone took 2450 tons, and judging from the steamers 
to load this week, a good round total will be the result, and 
diminished number of boxes in stock. Scarcely half the stock 
now held compared with former storage. Prices are firm. A god 
official in whom is centred a detail knowledge of all the men and | deal of business has been refused in ordina: 5 Dane for 13s, 6d 
the pecuniary obligations of t makers holding out for 13s. 9d. and 14s, mers comman 
Partners and other o WI 14s., and as much as 14s, 3d. has been obtained for Siemens, | On the 2ist of June last a convention at Nancy was agreed to 
the habit though it must be admitted that Bessemer steels are most in ee to restrict pro- 
really tak HS Charcoals go up to17s. Altogether the trade keeps the pig iron. 
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centres show a sharp improvement in demand for 
iron, steel, lumber, and es machinery. 
Jobbing interests in textile products in this city 
have filed telegraphic orders this week for supplies 
for Chicago and St, Louis distribution. The spring 
trade was broken into by the strikes, and stocks 
have run down in most Western markets, and 
current demand is therefore of a supplemental | ¥ 
character. To-day’s commercial summary shows, | 7 
as compared to the first half of 1885, 0 coaine 
in the number of failures from 6004 to 5166 » and 
in amount from 74,722,000 dols. to 50,434,000 dols. 
Other statements will not be much different. A 
decline of 33 per cent, in the volume of liabilities 
is a significant indication, which carries its own 
force. The entire commercial and industrial 
situation is good, and the weekly volume of 
is increasing even at a time when it is 
not ordinarily expected. Our banks are dis- 
bursing about 100 million ss much of which 
will seek investment. Rai in the 
North-west telegraph to-da; tea is an abund- 
ance of business in sight for both railway and 
manufacturing interests, and this seems to be the 
general accepted conclusion in high commercial 
and financial circles here. The Trunk line pool 
held a meeting yesterday, at which it was agreed 
to maintain rates, The Western pool conditions 
pee moe to, and earnings show a gradual 
he European demand for gold is 
, but shipments are moderate. Money is 
t in Eastern financial centres, but scarcity 
aa in the West, where rates on small loans 
range from 6 to 12 per cent. Next week railroad 
building begins in earnest. stocks have 
been piled up at Eastern rail mills for July and 
Anges Sys and to-day brokers representing 
two lvania mills received inquiries for 
25, 00 tons for October ye Contracts have 
been taken for January and February delivery. 
The only labour difficulty in the iron trade is a 
strike of 1500 mill hands at Philadelphia for a 
slight advance. The amalgamated iron and steel 
workers will support the Strike, which will con- 
transfer o manu capaci’ 
rom this city to on the 
Three or four other 


large orders for material, and combina. 
tions intended to prevent the occurrence of Trunk 
line wars. The “bull” movement has been 
gaining strength for several days. A, tet is an 


th cay of £3,00 of 
ustrial with copital o shares, 


50, Leyland-road, Lee, secretary to 
Grant. Hatficld-chambers, Salisbury-street, 
W.C., secretary to a company 1 
A. W. ay 85, hare Avenue, Acre-lane, 
1 
Bay Tise Touse, Acton Vale es 1 
ik Exchange, stock and share ‘ 
Pallasd, 4, Bischin-lane, merchant’ 
The number of directors is to be five; the sub- 
scribers are to a’ t the first and act ad interim; 
qualification, of the nominal share capital; 
remuneration, £2500 per annum and expenses, 


Jarvis Silver Mining Company, Limited. 
m0 company takes power to carry on the 
ae ae in Great Britain, the United 
British North America, or 
elsewhere. istered on the 5th inst. 
with a ca ital € wh 


erence 

£1 each. The subcribers 

G. Wilson, Midlothian, ironmas' 


are:— 

Shares. 

A. R. Gray, 15, Muitiand-etreet,, Edinburgh, 
engineer 

F. Delmar, Mi, at. Petersburg. place, Baye- 

wi r 

stockbroker ee 

3, , Stockbroker .. 

W. A. Sine 90, Cannon-street, chartered ac- 


W. Cash, 90, Cannon-street, chartered accountant 

The number of directors is not to be less than 
three nor more than seven; qualification for first 
directors 100 — and for subsequent directors 


are to appoint the 
irectors; the company in 
will determine 


Moldacot Pocket Sewing Machine Company, 
Limited. 


This company was registered on the 2nd inst. 
with a capital of £75,000 000, in £1 shares, to 
on business as se machine manufacturers 
ical engineers, The subscribers are :— 


Wi Irving, secretary to 


company 
M ho share broker... 1 


undercurrent of improving 
and car building. Much railway material is 
wanted in the Southern States, and machine 
shops of large dimensions are projected at seven 
or eight centres in Virginia, Georgia, Alabama, 
and Tennessee. ese are comparatively new 
States, and are rich in minerals, timber, and 
agricultural resources, New York : capitalists have 
made investments there within sixty days 
in view of the probable rapid development due to 
railroad construction. Six blast furnaces are to 
be erected near ironstone and coal beds. Four 

levelope rapidly ese States 
hereafter than in Pennsylvania, although some 
fine and rich ore bedsare under development in that 
State. Virginia is coming to the front as an iron- 
mal State. The product of its blast furnaces 
is sold at Philadelphia, New York, and Boston, 


and helps to control prices of Northern iron. 
Two are to be built from that State— 
one of them from Pittsburgh—into the richest 
~~ The d d for wrought 


ipe for gas purposes keeps in advance of the 

—-! , and the natural gas supply keeps on 

ond the greatest expectations. The 

industries in the States have never been on a 

safer foundation, and the manufacturing interests 

rejoice that the revenue reformers have made one 

more failure in attempting to reduce tariff duties. 

e, but the pro m feeling is gaining groun 

throughout the South. 


NEW COMPANIES. 
have just been regis- 


Avery Gas Company, Limited. 


ire the patent 
rghta of the Hon, Richard Benjamin 


ber | 
improvements in the means of generding 
gases for heating, and me 
mye icular the Letters Patent. 
6938, 8 June, 1885, It was 
on the 7th inst. with a capital of £100,000, in £1 
shares, of which 50,000 are fully-paid shares, 
deliverable to the vendor in pursuance of 
agreement of the 3lst October, 1885, The sub- 
scribers are :— 
Shares. 
*G. D. Laycock, St. Stephen's Club, director of 
an insurance com) 


Mervin, House, Plumstead, 
Northumberland-avenue, 
wistock House, mer- 
F. Tunbridge-road, “Maidstone, tobacco 
J. "0. Humphreys, 32," Albert-gate, “Hyde Park, 


T. Smith, 142, Glenarm-road, Clapton Park.. .. 10 

The number of directors is not to be less than 
three nor more than seven; qualification, 100 
shares; the first are the subscribers denoted by 
an asterisk, and T. Stephen Lindsay and Major 
3B. Fs. Weeks, The remuneration of the board 
will be £750, to be proportionately increased if 
the directors are increased from five to seven. In 
any year in which the dividend exceeds 10 per 
cent, the board will be further entitled to 5 per 
cent, upon the amount of such dividend. 


Railway Limited. 


A. 46, Pollard’s-row, Hackney-road, 
J. ‘Grunel, 9, Gloucester-terrace, Edmonton, ac- 


D. U. Ni Featherstone-buildin Holborn, 

The number of directors is than 
two nor more than seven; qualification, 200 
shares; the subscribers are to appoint the —_ 
and act ad interim; remuneration, £200 
annum to each director, with an additional 00 
for the chairman; but the payment of this remu- 
neration is conditional upon the declaration of 
20 per cent. dividend. 


North Queensland ark Mining Company, 


Upon terms of an agreement of the 26th ult., 
this company p to from Charles 
Frederick Barker certain “gold mines situate at 
Charter’s Towers, Queensland. It was registered 
on the 3rd inst. with a capital of £40,000, in £1 
shares. The purchase consideration is £3500 . 
— £12,500 in fully-paid shares. The subscribers 


Shares. 
*C. F. Barker, L 8t. 
-General E. Wray, li, ‘arri 


P. Saltmarshe, Saltmarshe, How: York.. .. 

Shareted-court, Sittingbourne 
E. R. Fisher Rowe, J P., Guildford 
“Tarr Richards, J.P., — Oakham, Rut- 

The number of directors is not to be less than 
three nor more than seven; oenin, £100 of 
share capital ; the first are F. W. 
Maidstone; Albert Pell, Hazlebeach, Northam 
ton; and the subscribers a ‘eee 
The company in general meeting will determine 
the of ordinary directors. 


Thompson and Shackell, Limited. 

This company proposes to take over the busi- 
ness of Thompson and Shackell, trading as 
musical instrument makers and agents, at Swan- 
sea, Merthyr Tydvil, Glou- 


cester, and elsew ere, and to carry on the 
organs. It on th inst. with a 
capital of £50,000, in £5 shares. The subscribers 
are :— 
Shares. 
*D. E. Jones, Cardiff, 
“H. L. Carr, Cardiff, ni 
*E. W. Shackell, Cardiff, music seller 1000 
*P. W. Carey, wine merchant 60 
‘ke, Cardiff, auctioneer .. .. i. 1 
4 ipson, Swansea, music seller .. .. 1000 


The number of directors is not to be less than 
three nor more than seven; 
shares; the first are the subscribers denoted a 
an asterisk ; 


BIRMINGHAM AND CABLE TRAM- 
WAY: 


Mr. E. PRITCHARD, one of the engineers of the 
Birmingham Central Tramways Company, has 
just returned from America, where he has been 
making —— juiries into the working of the various 
systems of cable tramways which have been 
adopted in the States, with a view to the adop- 
tion of cable locomotion on the Handsworth and 
Bristol Road routes, convinced not only that 
cable trams are perfect] feasible, but that they 
are the most economical and desirable form o 
street locomotion yet put into a, Mr. 
Pritchard is, in conjunction with Mr. Joseph 
Kincaid, ineer to the Birmingham Central 
Tramways mpany, who are at present the 
owners of many miles of 
Birmingham and the district. Some time since 
the Central Company obtained, by arrangement 

ompany, the latter’s right in respect of 
lines outside the borough at Bournbrook oa 
Handsworth. They also obtained from the Corpo- | 8835. 
ration a lease of the lines then worked by the 
same company between the borough boundary in 
Bristol-road and Hockley Brook, parliamen 
powers being obtained by the for the 
alteration—in the borough—of the existing gauge 
of 4ft. 8hin. to 3ft. “'.. the latter being the 
— gauge of the tramways in the borough. 

In consequence of the severity of some of the 
gradients on the Handsworth and Bristol road 
routes—especially in Hockley-hill and Snow-hill 
—and the fact that certain objections were raised 
to the use of steam power by the residents, the 
attention of the company was turned to cable 
trams, favourable reports of which were received 
from America, At the 
ton, where he was most courteousl; 
Mr. Pritchard learned that over 220 vo Be have 


been taken out in connection with cable trams | 8546 


or “‘cable street railroads,” as they are called 
there. ' That cable haulage as a means of street 


A. W. Browning, ‘35, ‘The Avenue, 
c. D. Salisbury- street, 
1. Ww. 3, Vale Villas, Greenwich, 


The number of directors is not to be less than 
three nor more than five; the first are the sub- 
scribers denoted by an asterisk, and Mr. Archibald 
W. Stirling; qualification, 100 shares. Remune- 

01 chairman, if any. e 
also be to = on 
net profit remaining af en: cen 
per annum in dividend or | a 


London River Steamers, Limited, 
On the 7th inst. this company was registered 
with a capital of £250,000, in £5 shares, to carry 
on the business of steamboat owners and carriers 


upon the River Thames and elsewhere. The sub- 
scribers are :— 


Shares. 
J. N. McAlister, 21, West India Dock- he 
Demetrius “Cowan, 49, Lime-street, iron” ‘mer- 


1 
Blair Black, 49. a, Lime-street, naval architect |. 1 
F. H. 8, Albert-street, Kennington Park- 
Edgar’ Shar Shand, st. Mary’ 's-road, Peckham, 
steamboat manager . 1 
Edwin Downs, 70, New Corn Exchange, steam- 5 
1 


manager 
Jesse Jacob, 485, New-cross-road, lighterman oe 


The number of directors is not to be less than 
five nor more than seven; qualification, fifty 
shares; the subscribers are to appoint the first; 
remuneration, such further 
sum as the co 


in 
which the dividend i 4 at t Toast 70 per wee 


to breed and deal in 


is by no means such a novelty, even 
in this country, as some might be inclined to 
think, is evident from the fact that the first 
tent in connection with it dates from 1840. 
San Francisco cable haulage for street traffic 
was first adopted in Clay-street in 1873, and since 
then five additional companies, making six in all, 
have been formed, and are being worked ge 
fully. One, the Market-street Com 
sesses sixteen miles of single track. 


ing the 

single track—owned by the South-street Railroad 
Company, who also control many miles of horse 
tramways and a few miles of steam. For the 
cable lines the whole motive power to work the 
lines is supplied from one station, the route being 
so situated as to render a central station econo- 
mical and ‘muitable. The cables operated from 
this station represent 110,209ft. in “gee 4 At 
St. Louis, where is an excellently-eq uipped line, 
there are a pe many curves on the route— 
over twenty @ very Pee distance. Some of 
these curves have a radius of only 314ft., whereas 
the severest curve on the Birmingham route has 
a radius not less than 45ft. In Chicago the cost 
of the construction of works has been extra- 
ordinarily high—in fact, more than double than 
in some other cities. deal of this che 
expenditure has been ren the 
excessive severity of the weather in th in the tenes 
season. Even with this tial cost, how- 
ever, the present value o the 100dols. stock is 
now 325 dols., there being buyers at that price in 
May last, The service of cars varies from two 
minutes on the Cottage Grove line to one and a- 
half minutes on the State-street line, and the 
total number of passe carried per annum is 
40,000,000, or over 100,000 per on The total 
receipts for 1 represented an average of 21°75 
cents per car per mile, whilst the total expenses 
for the same period were 10°75 cents per mile. 
Both the expenses and recei whe go somewhat 
small, but this will be exp the great 
number of cars employed, and aor consequent 
frequence of the services. The companies prefer 
to secaive: 10a each from four cars rather than 


don. 
of steam tram lines in | 8890. Scares, J. 


Applications for Letters Patent, 
ress of commun are 
printed in 
wee” July, 1886. 
8790. Bexcu Vices, J. Evans, Sheffield. 
8791. Sarery Pins, J. Jenkins, London. 
Pruvtina, J. Brodrick and G. Robinson, 
8793. Winpow Fasrenrnas, G. Schuritz, London. 
8794. the Expansive Vapour for 
THROWING ProsectiLes, &c., J. lasgow. 
Keys for H. “ele and W. 
cer, 
Lamps to Caneiaczs, R. Grindle, 
Birmingham. 
8799. Fisu-HooK, G. F. Priestley, 
8800. ILLuMiNatine the Face of that 
Inpicate Time, A. W. Foster and L. Oxford, Nant- 


8801. Secure Picture Natt, E. J. Berry, Salford. 

8802. the Carp in Mariver’s Compass, 
A. W. Foster and L. Oxford, Nantwich. 

8803. Frre-pamp Inpicators, Sir W. T. Lewis, Mardy, 
and A. H. Maurice, 

8804. Decorative Screen for FLowzr Pors, H. P. 
Dunnill, F. R. Smith, and J. Jones, near Iron Bridge. 

8805. Prix Vices, A. C. Wells, London. 

8806. CUSHIONING Pistoxs. in &c., 
Cy.invers, A. Goodwin, London. 

8807. A1r-TiGHT MouLpine, R. Morgan, London. 

8808. Carrripces for Firr-arms, A. J. Boult.—(G. W. 
Morse, United States.) 

8809. BREECH-LoaDING Firg-aRms, 8. K. Hindley and 
E. 8. Field, Liverpool. 

8810. Sranners, E. Baastad, Li 

8811. Gaspunners, G. Galland and E. Groux, London. 

8812. SRLF-REGISTERING SouNDING MACHINE River 
&c., Sunveyine, C. A. Lidstone, London. 

8813. Honey Extractors, W. P. Meadows, London. 

8814. TeLEPHONEs, A. J. Boult.—(A. M. Phelps, United 
States. 


W. Botwood, Ipswich. 
8816. ConwecTine JacquaRD Carbs, &c., A. Anderson 
and R. A. F. Pollock, Glasgow. 
8817. and Arrixina ADHESIVE Sramps to 
8, 
8818. Morricrxe Macuinzs, M. London. 
8819. DisTiLLincand PuriryInG AMMONIACAL LIQUIDS, 
on A. Chevalet, London. 
. and the Tarst of AN.MALs, 
A. Couteau, London. 
8821. Dark Siipes for PHorocRaPHic CameER 8, G. 
Lowdon, Dundee. 
8822. Heatinc and VENTILATING Apparatus, M. H. 
Dement.(G. W. Le Vin, United States. 
8823. Caps or Heap Coverines, 8. J. Henochsbergand 
. Myers, London. 
8824. Wovex Frames, &c., W. G. P. 
sharp and C. Bradley, London. 
8825. Gas WASHERS, and F. C. Cockey, London. 


.) 
8815. Two-WHEELED VEHI 


f | 8826. CasH REGISTERS and Inpicators, H. J. Haddan. 


—(The National Cash Register Company, United States.) 
8827. Or Cups for Ax.Es, C. Crandall, London. 

8828. FreEezinc Macnines, J. W. Froud, London. 
8829. Dryinc Gram, A. W. Gillman and 8. Spencer, 


E. Pitrat, London. 


8. Harman, United 
8832, Preparation for use 
mw ma A. Schanschieff, Gipsy Hill. 
8833. GoLp CovERED ALLoy, U. B. Headley, London. 
= Langit, J. de L. and G. Watson, London. 
. Sarery Pocket for Men’s or Womzn’s GARMENTS, 
“Doucet, London. 
8836. AsPHALTE PAVEMENT, E. Bassett, London. 
8837. Wurre Leap, F. 


in GaLvanic 


tary | 9g38. Cueck HoLper, A. M. Clark.{R. B. 


King, United States.) 
RocK-DRILLING Macuines, N. C. Pond, Marshall, 
0., W. and E. Simons, London. 
8840. Lamp Suapes, H. H. Lake.—(The Ansonia Brass 
and Copper Company, Incorporated, and W. A. Hull, 
United States.) 
8841. Dressinc Metat Suit Rops, &c., J. Webster, 
London. 
8842. Piates without Support entirely made of 
Active Marerit, E. Andreoli, 
8843. Harr Frizzinec Harr, W. L. 
B. Hinde, London. 
8844. Derecrine HyproceEn in Mines, 
E. Morand, London. 
8845. AUTOMATICALLY CoMPENSATING the EXPANSION 
of Sicnat Wires, J. W. Som London. 
3 er and H. W. 
Ludlow, 


DLEs for Saucepans, E. 
London. 
8847. PROPULSION of Tramcars, W. Potter and F. W. 
Frost, London. 
8848. Piceons, J. London. 
of Srzam Boixers, &c., J. Westray, 
mdon. 
8850. Urizisine the Power of Tivss, H. H. Lake.—(J. 


8853. Coasme Paper with Wax, H. H. Lake.—(J. 
Jordan, United States. 

8854. H, H. Lake.—({The aa Brass and 
Company, Incorporated, a W. A, Hull, 

8855. Looms for Weavine, H. H. Lake.—(C. W. Sweet, 

United States.) 
7th July, 1886. 

8856. Racks for States, W. L. Ridge, Selby. 

8857. PorTaBLe Tea CueEsts, J. E. Hopkinson and H. 
Rumsey, London. 

8858. Securmne Gas Gioses, E. J. King, 

and Measurine Doves, M. 


Sopa, A. M. Clark.—(M. Honigmann, 
TMan: 

8861. for 8. B. Bamford, Uttoxeter. 
Harpenine Feit Hats, F. 8. Anderson, Man- 


8863. DeTonatinc BURGLAR Avarm, E. L. Oppermann 
, London. 


and A. Sie 
8864. SEWERAGE and DRAINAGE Works, M, J. Adams, 


London. 
8865. Harts, J. e, Manchester. 
8866. Measurine Rops, E. Crossley, Halifax. 
8867. CaRRiaGE Steps, W. E. ont, Manchester. 
8868. Curtine Soap to the Exact Weicut, J. Wright, 


e860. a M J. Hornsby and J. 

ARVESTING MACHINERY, le 
Innocent, Grantham. 

8870. MaxtNa Hat and Coat Hooks, W. D. Wilkinson 
and W. H. Richards, Birmingham. 

8871. ATTACHING SPRIxG and to PwoTocRAPHIC 
Hotpers, W. D. Wilkinson and W. H. Richards, 


ngham. 

and Crossrs, W. Potterand T. and 

e, 

8873. DREssING Goons, &c., E. Grach, Berlin. 

8874. TREATING SEwaGE and other PoLLUTED WartERS, 
J. Bannehr, Devonshire. 

8875. Vatve and VALvE and Marine, &c., 
Enotes, J. W. Hackworth, Lo 

8876, SELF-ACTING FAsTENINGS &e., H. W. 
Hennis, London. 

8877. Fitterine J. Strang, 

and CooKine = Moffatt, 


To-DAY'S telegrams from Western ind Snares. 
Shares 
/ 
are contemplating @ SsiIDL course, Urganised 
labour is exceedingly dictatorial, and is disposed 
to rigidly hold every advantage secured. Rumours Shares. 
CusHion and Guarp for Pensoipers, P. A. 
———————— H. Hagerty, United States.) 
8851. Gas RecuLaTors, W. C. Rossney, C. L. Hunt, 
and C. A. Shaw, London. 
8852. Lupricators, L. Fréchette and J. W. Currier, se 
Po Chicago, which is exceedingly level, there being 
practically no gradients, possesses some 20} miles 
100 
100 
10 
10 
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8879. Lavine Down Aspxatt, G. London. 

8830. Promorine the Comsustion of H. J. 
Haddan.—{H. Welsh, United States.) 

8831. Sreet and Incor Iron, P. M. Justice.—(H. 
Rode, Germany.) 

8882. — for Watcues, J. Sharpe and J. Howard, 


Lon: 


8884. Paorocrapnic Piates and Parser, W. 
J. Wilson, London. 


8886. Fire Guam, B. Wayne, Bir- 


Hoven and Cover for T. White, 

on. 

8888. Biastixc for &c., H. Bonser and T. G. 
Marsh, London. 

=. by Fastenines for Wixpow SasHes, W. 


jen, 

8°90. SHIELDED SPECTACLE, . Fisher, Chelsea. 

8891. -W. Thomas and P. C. 

8892. Fisumse Tacxie, R. M. Campbell and T. G. 
Henderson, Glasgow. 

8833. SuipE Vaves, W. Westword, London. 

8094. Sream Borers, E. Walker and J. Radcliffe, 
Manchester. 

8395. Ostarnrne Gas for ILLummatine, &c., H. Wil- 
liums, Manchester. 

8896. SELF-winpine Ciocks, J. G. Lorrain, London. 

Apparatus, G. F. Redfern.—{J. Priss, 

ance. 

88y¥8. Merat Cons, G. F. Redfern.—(4. Knippenberg, 
Germaay.) 

8399. AvTomatic Borter CLeaners, H. Sims, London. 

800. Sranp for use in WaTer-cLosets, E. H. and C. D. 
« ooke, London. 

oS. Execrric Lamps, A. Bernstein, 


jon. 
8902. Errecrine the Decomposition of Hyprocak- 
and Water Vapour Mixep in CLOSED VESSELS, 
A. J. Boult.—(4. Blancafort, Saag | 
8903. Printing or CoLouRING Yarns, L. M. 
Larditre, London. 
8904. Fisnine J. Thurlow, London. 
805. SepaRatTine from Soims and 
Liguips, 8. Vickers, Liverpool. 
8906. CarBonatss of and Porass, G. A. Jarvis, 
Wellington, 
SHEETS > &c., T. W. Helliwell, 
$98. Fires for the Currers of ReaPina 
Maca Nes, E. Harris, Manchester. 
£909. BoT:Les or VessEts for ConTarNine &c., 
J. St rer, Giasgow. 
$910. Feepine Mecuanism for Saw Frames, J. Law, 
lasgow. 
8911. Coat Boxes, J. Tonry, London. 
8912. Macutyegs, E. Selling, Wurz 
SHaFrs or FRames foc Wire or Merat Heaps, 
A. B. Bartow and H. Brooke, Manchester. 
89 4. Wer Sprvninoc Frames, J. Erskine and F. W. 
Finlay, Wolfhill. 
8¥.5. Fasrenmnsc Brose and Broom Hanpies to 
BrusHEs, &c., E. Brookes, Hanley. 
8916, OVERWHEEL or WHEEL with ENDLESS W. 
fend r, Barmen. 
89 7. GeneRaTiNe Motive Power, J. Phethean, 
London. 
3. Douste Current TeLecraPn InsTRUMENTS, J. 
Edwards, Liverpool. 
89i¥. Locks, Larcues, and Keys, J M. Hart, London. 
:920. Anxmomerers, J. Gordon, jun., and E. J. B. 
Lowdun, Maryfield. 
891. Sapp.ery, J. F. C. Farquhar, London. 
8222. CHeck rest, &c., forGons and Rirces, A. Hall, 
Halifax. 
89.3. or OscrLLaTING Horses or E. 
Davies, London. 
8924. Exrractine or Separatine O11 or Grease from 
‘orton Waste, J. London. 
8925. Saoes to Horsgs, J. G. Smeiton and 
c. J. Juta.n, London. 
2 6. cLornes, éc., H. Metham, London. 
827. Lawes for BURNIsG MINERAL and other O1s, D. 
C. Defrics, London. 
828. Laws Mowers, T. Clarke, London. 
8929. VaLve Cocks, A. H. Pinnock, London. 
8¥°0 Toastine Forks, A. R. Korsch, London. 
or CUTrING Siate, R. M. Greaves, 


on. 

or Poppryc Gram, A. W. Gillman and 
&. Spencer, London. 

89:3. LuBRricatinc Compounps, J. L. Mott, jun.— 
( Messrs. Dreher and Co., United States ) 

8934. CENTR FoGAL ApparaTos for MouLpING CEMENT, 

&c., F. C. A. Meier, London. 

£9 5. Heat of the Exnavst Sream from 
“team Encines, A. M Clark.—(M. Honigmann, 
German: 


ny. 

8936. SPENT for Paper and E. 
Davies and H. F. Harris, London. 

8937. ConsectinG Prpgs for Sream, &c., for 
Leaks, E. C. Hiscox, London. 

8938. RENDERING MINERAL PHospHaTes capable of 
being Ass:MILATED by PLawts, P. de Wilde, London. 

8939. ConTinvocs FLeEeces and Goops, W. L. 
Wise —(A. Marthaus, Germany.) 

8940. BrackLets and Fincer-ntnos, A A. Fridlander. 

( Messrs. Langlois and Tiphaine, France ) 

8941. ADMINISTERING MepicinaL to Horses, &c., 
R. Yeemans, London. 

8942. Motten Mertats before being Cast 
inte Lycots, &c., H. White, London. 

8943. Berrer De.ivery of REAPED Corn, G. Storer, 
Hall, near ham. 

9th July, 1886. 


8344. Rais for Permanent Way of Ratiways, A. 
Howat, Manchester. 

8946. Canpinc T. Duncan, 

8947. APPARATUS for R. Moore, 


8948. and Pararrin Wax, R. 
Tervet and F. Alison, G 

8949. Courtine Rattway H. Terrett, London. 

8950. Joints of Pires of Copper, &c., R. B. 
Pope, Glasgow. 

8951. Frre-poxes for Verticat BorLers, J. Partington, 
Bradford. 

8952. SHEppINe Motions of Looms for Weavine, W. 
Thompson and F. W. Jepson, Halifax. 

£953. MouLpine Pipss, E. , Longton. 

8934. Day and NicHT SIGNALLING Apparatos, J. Wall, 


Bovtle. 

8955. Dovste-action RatcueT Brace Box, J. A. 
Charnock, Glasgow. 

8956. HorsrsHors and Couxtrvators, C. Barker, Had- 


well. 
~~ a Kr1x, R. Skeoch and W. G. Wodson, East 


8958, Banp Saws, J. Richard: hester. 
8¥59. Cicar Protector, J. M. Birming- 


ham. 
8960. Sroppixc Dravonts through Doors, &c., E. 


Airey, Sunderland. 

8961. ox Nots, G. H. Wells, London. 

8962. Extraction of Pagcious Merats, E. Martin, 
London. 

8968- Sicut-rezp Lusricators, J. H. and J. W. 
Galloway, London. 

8964. Nati Currer, &c., L. F. Marsh, London. 

8965. SPRING "Fisu-Hooxs, H. Wyers, Red- 
dite! 

9966. Trx, &c., Merat CoaTep Prates, D. Owen, 
London. 

£967. Covertna Treaps or Steps of Starrs, &c., 8. J. 
Hodder-Row, London. 

8968, Ripivc SADDLE Gretss, J. E. Butler and 8. E. 

Willis, London. 

8969. Mrrauiic Pacxrxa for &c., Excixes, E. 

Edwards.—(A. P. Duval, France. 


8970. Motive Power, C. J. Eyre, London. 
of SutpHuric Acip, 8. B. Bowen, 
on 
8972. Prorocrapuic Piatess, M. P. Ismay and 
E. Dodds, London. 
$973. RANGE Frxpers, N. L. 


8974. INDIA-R TERPROOFED 


jon. 

8975. Brick and Quarry Boxes, J. and G. P. Jones, 
London. 

8976 Drawrne Wire, A. S. and T. Bolton, London. 

8977. Drawine Wire, A. 8. and T. Bolton, London. 

8978. Daivine and Speep Gear for VELoci- 
pepss, A. Paice, London. 

8979. Pianos, J. London, 

8980. Hats, &c., M. Haslam, London. 

8981. WEIGHING MAcHINEs, A. Warner, London. 

8982. R for the SHoutpgrs, &c., of DRavcut 
Anma.s, W. H. Sleep, London. 

8983. Domiogs, R. Spear, London. 

8984. PLacinc Orpinates, &c., and Depucine from 
InpicaTor Diacrams, J. G. Claude-Mantle, London. 

8985. Fitinc Newspapers, &c., G. P. Jiikel, London. 

8986. Bicycies, &c., A. J. Eli, London. 

8987. Pencrt Cases or Hotpers, B. 8. Cohen, London. 

8988. Treatment of Waste Tix Curtines to Recover 
Tr, &c., T. Fenwick, London. 

8989. German Sitver, E. Cottam, London. 

$990. Breech MecuanisM of Orpnance, T. Norden- 
felt, London. 

8991. Gun Mountinas, T. Nordenfelt, London. 

8992. Green CoLOURING Marrers, &., C. D. AbeL — 
(The Farbwerke Vormals Meister, Lucius and Brun- 
ing, Germany.) 

8993. Reapinc Macuines, A. Mitchell, London. 

8994. AuromaTic TeLecr«pHy, W. L. Wise.—(J. Rae 
and J. C. Simpson, Canada.) 

$995. TeLecrapHic ALPHasets, W. L. Wise.—{J. Rae 
and J. C. Simpson, Canada 

'8$996. SHUTTLE Apparatus in Looms for Weavine, E. 
Dixon and T. Coulthard, London 

8997. REFRIGERATING, &c., MacutsE Toots, P. Van den 
Kerchove, London. Janua 

8998. Buuuets, A. M. Clark.—(C. Alger, United States.) 

8999 A. M. Clark.—(C. Alger, United States.) 

9000. PrepaRinc Printine Surraces or Fores, E. 


Konig, London. 
10th July, 1886. 


9001. Automatic RarLway Courtinas, R. F. Kerr, 
Renfrewshire. 

2. of Woven Fasrics, J. Platt, 
Manchester. 

9003. STRENGTHENING METALLIC Boxes, W. H. Jones, 
B. Jones, W. H. Jones, and B. H. Jones, Wolver- 
hampton. 

9004. Biacgrnc and Varnisu, E. O. Eaton, London. 

Bexpinc Bars, &c., 8. Leathley, Brad- 


6 M. F. Fitzgerald and M. Goodbody, 


the Markine Appiiances of Ma- 
curves for Sizinc Yarns, ilkinson and E. 
Morriss, Halifax. 

Macurves, A. E. Stayner, near Shef- 


9009. Permanent Way of Raitways, G. Woodcock, 
Manchester. 

9010. Traces, 8S. Ogden, Manchester. 

90LL. Opgratinc the Heatps of Looms for Weavina, 
W. Hargreaves, Halifax. 

—s Toy RaitLe or Bones, H. Whitfield, Birming- 


9013. ELecrric Barreries, R. Rauschke, Halifax. 
9014. Tennis or other Racgvers, J. F. Gilmore, 


London. 

9015. Fustnec of Ware, W. H. Jones, B. Jones, 

Jones, and B. H. Jones, Wolverhampto: 

9016. Mzasurtnc the Erricrency of an ic 
Cracorrt, Sir W. Thomson, Glasgow. 

9017. Hives and Skis, F. J. Pobl, Bootle. 

CompBrnep FLask and Sanpwicn Box, 

Thornhill, H. Thornhill, and G. Zimmerman, 

9019. Cuarrs, F. M. Morgenstern, London. 

9020. Economical sirrinc AsHPan, B. K. Noy, 
Colchester. 

9021. Supports of Bassinerre Heap Rests, J. Hall. 

irmingham. 

9022. ComBinep “‘TopToMETER” and ADVERTISER, W. 
Oliver, London 

9023. Atarm Locks and Latcues, J. Walton and W. 
H. Edwards, London. 

9024. Musica. Boxes, A. Karrer, Switzerland. 

9025. BURNING INFLAMMABLE for HeaTING Pur- 
Poses, C. Oswald, Liverpool. 

9026. Securinc RUBBER Tires to Wueets, A. J. 
Wheeler, London. 

9027. Propuction of Resin-acip Esters, E. Schaal, 
London, 

9028. Perry Wares, L. von Fialka, 

mdon. 

9029. Fine Service System, J. Jackson, London. 

9030. Automatic Feepine Apparatus for Stoves, 
H. J. Haddan. —(F. Germany.) 

9031. Journat Beartinos, J. J. Lappin, London. 

9032. AtkaLis, J. Marx, London. 

9033. Liqguip Meters, J. J. Tylor, London. 

9034. Flower Baskets, J. W. Hoffman, London. 

9035. AuTomaTic SaLe of Newsparers, E. Anth 


Lirts, J. 8. Stevens and C. G. Major, 

on, 

9070. Maaic &c., J. Holloway and H. 8. 
James, London. 

9071. Cuairs for S.eepers, J. Wroe, Man- 


ches 
Cuarrs for J. Wroe, Man- 


ter. 
9073. VENTILATED HANDLE for Bats, F. W. Seeley, 
Maidstone. 
9074. Compressive and Preservina Fopper, J. M. 
Fletcher, Cheadle. 
75. Dust Bry, A. H. Williams, London. 
9076. Water Gavags,G F. Redfern.—{J. R. Louppe, 


France.) 
Dryine Racks for Piares, M. P. 
sma 
9078. dcneum fa for Horses, N. J. Heckmann and G. 
P. Nightingale, don. 
‘Arc Lamps, E. Cantelli and L. Musso, 
ndon. 
9080. Paeventine the of Frannet Suret 
Couuars, R. W. 
9081. MECHANICAL RAPEZE, ~~ w A. Vaidis and F. 
Beauchamp, London. 
Batreries, A. R. Upwards and C. Pridham, 
ndon. 
9083. Draw-Back Bott Fire-arms, &., J. P. Pieri, 
London. 
9084. Fires, L. Muller, London. 
9085. Execrric Accumuators, V. Sass and K. 
Friederich, London. 
9086. CoupLina, A. T. Boon, 
9087. Srersoscorss, J. Arnold, Lon 
9088. Evecrric for R. H. 
Courtenay, London. 
. Recepracte for Com and the AvrTomatic 
Detrvery of Cicars, &c., W. Hillman, London. 
Fixines for BREWING, A. W. Gillman and 8. 
Spencer, London 
9091. J. Y. Johnson.—{A. C. Lemaire, 
France.) 
9092, Hotper for Periopicats, &c., J. H. Hoyle 
London. 
9093. Toy Guy, H. L. Hansen, London, 
9094. Cruet Stann, A. H. Gladwin, London, 
9095. Wueet Axces, &c., J. Pustowka, London. 
9096. Suction Apparatus, H. Gardner.—(F. von Gru- 
binski, Russia.) 
9097. Secuntnc Rais, J. Whitestone and W. C. 
Somerville, London. 
9098. AMALGAMATOoRS, E. Fischer and M. W. Weber, 
London. 


SELEOTED AMERIOAN PATENTS. 


(From the United States’ Patent Office official Gazette.) 


1,905. Low-warer Sarery AtracuMent, James S. 
Griffith, Springfleld, IU.—Filed March 6th, 1884. 
Claim.—{1) In a low-water safet: tus 
steam boilers, the combination of ot owing 
ments :—An upper bolle or sheet bavi an an 
upwardl jectin, ollow portion, essen’ as 
tube A, of a as ~ ht. device, substantially as 
and for the purpose set forth. (2) In a low-water 
safety apparatus for steam boilers, essentially as 
one of the Bugs oF 
ler having an up’ - pro ow 
formed by a bonnet E, = a tube A attached thereto 
and containing a body of fusible metal, in combina- 
tion with the valve-holding rod a and valve B!, essen- 
y as herein described, and for the purpose set 
forth. (3) In a low-water safety apparatus for steam 
rs, essentially as herein described, the combina- 
tion of the containing tube A for the ‘fusible metal, 


valve-holding rod a, valves Bl —_ C, the being 
arranged essentially as herein described, and for the 
urpose set forth. (4) In a low-water safety a) tus 
= steam boilers, essentially as herein di bed, 
combination of valves B! C and their with 
the com ting set screw c, essen’ erein 
descri and for the purpose set forth. ® Tn sow. 
rater safety paratus for steam boilers, essen’ 
the BI, formed with a valve 
portion Bh and a disc or ton portion combina- 
tain: a bod ‘usible a, ver 
ntfally as herein descr escribed, and for the purpose 


Lond 

9036. Wasutnc Macutnes, A. Samson, Lond 

9037. Seats for Doe Carts, &c., E. 
Hayes, London. 

Conpensers, A. Myall.—(J. McIntyre, 

9039. Speep Steam Enarves, A. Bever, London. 

9040. InpicaTine Names of Stations to PasseNncers in 
Rattway Carriaces, &., G. F. Redfern.—(L. Buck 
and A. Becker, Belgium.) 

9041. Ticker Printinc and MecHaxisM, 
W. R. Lake. —(J. P. Duan, United States.) 

9042. Evecrric Incanpgescent Lamps, W. R. Lake.— 
(4. Zanni, Italy.) 


12th July, 1886. 


9043, — No Stick, T. N. Palmer.—{W. H. Gold- 
ing, 

9044. ReouLatine Frats in Carpine T. 
Duncan, Oldham. 

9045. Asx Pans, R. Normansell, 

9046. Borstn Carriers of Wixpina R. 
Broadbent, Manchester. 

9047. Generatine Steam, J. London. 

9048. ow Grain, &. W. Anfield, Great 

eld. 

9049. CHAIN po H. Duke, 

9050. Door Cueck, T. Thornton, Manchester. 

9051. Booxs, W. L. Parker, Brist« 1. 

9052. Dettvery Boxes. E G. Hoffman, London, 

9053. Krotorones,” E. 8. Spalding, London. 

9054. CLamps, A. E. A. McClure, Manchester. 

9055. Lamps J. Sankey and A. Bonehill, Birmingham. 

9056. Evecrric Macuines, W. Maxwe'l, Fulham. 

9057. Lock FasTENINGS, F J. Cotterell, Moseley. 

9058. REFRIGERATORS, Ww. Craig, Glasgow. 

9059. Compinep Traction and Dicorna Ma- 
curve, F. Burrell, Th , & F. Proctor, London. 

&c., for’ Breeches, T. Doughty, 


9061. Gas Burners, E. C. Urry, London. 
9062. Darvin Betts, A. J. Boult.{W. H. Avis, 


nada.) 
9063. Ba.t Castors, F. R. Wildegose, London. 
9064. Securtnc Rartway AXLe Brasses to AXLE- 
Boxes, D. Foster, Sheffield. 
9065. for TRAMCARS, T. Mallaband, 


9066. Macazine Guns, J. Schulhof, London. 
9067. Steam Jet Biowenrs, J. J. Meldrum, Da, 
9068. SrergotyPinc ApraRatus, &c., M. H. Demen’ 


as s shown, with its exterior surface 


the converse of the form to be cut, and its inner 


surface substantially parallel with its exterior surface, 
—- by grinding at one end, and adapted to be 
h all substantially as and f.r 


secured to 

the maaan set forth. 

341, oes. Can Opener, George H. 

ass.—Filed March 29th, 1886. 

Claim can Opener cons’ of the bar 2, pro- 

vided with the pivot hook 3, the cutter carrier 4, 

having a free sliding movement on said bar ani 

having the guide point 6 thereon, and the rotary 


|341,963] 


Tansley, Springfleld, 


cutter 5, pivotted in said carrier to rotate in plane at 
an incline to a line drawn at right angles across said 
bar 2, com) and operating substantially as set 
f rth. 


842,008. Sare, Henry Gross, Chicago, IU.—Filed Sep- 
tember 26th, 1885. 
Claim.—{1) Ina safe, the combination of a frame or 
jamb and a door connected thereto by fixed 
said door and frame or jamb being provided on their 
top, bottom, and front faces or pa Sa with ribs and 
grooves adapted to being provided on 


-nected with and open into the 


dat an angle to the plane of thie vibe 
as described. (2) Ina safe, the pressu! 
for the door, comprising a cam G,'a bent press re bar 
pivotted at one end and provided wi a bandle at the 


(342,003) 


342.274. Sream Excavatine or Smnkixo 
We ts, &c., John A. Wagner, Middletown, Ohio,— 
Filed September 10th, 1885. 

Claim.—{1) The process of excavating or sinking 
wells, shafts, adits, ors perforations in the earth's 
crust, which consists in anecing a Le? of steam against 
the earth to be removed, and ually inserting into 
the excavation thus formed pipe or tube through 
which the steam is conveyed, until the desired depth 
is reached, substautially as set forth. (2) The proce.s 


of excavating or ~y~ ? wells, — adits, or other 
perforations in the earth’s crust, which consists in 
mene f a jet of steam against the earth to te 
removed, gradually inserting in the excavation thus 
formed the pipe or tube by which said steam is con- 
veyed, and sinking in said excavation as its formation 
progresses a tube or = surrounds the steam 
pipe and forms a wall, substantially as set forth. 

Faucet, Samuel Gissinger, Pittsburg.—Filed 

June ‘18th, 1885. 

Claim.— a), “A faucet plug having a central tube for 
the ge of ances, an air cylinder having air 
ink arte and situate below the plug, an og conduit 
leading from the air cylinder, arranged to be con- 
barrel, and a valve 
conta —_ and close the air conduit. (2) The 

ation, in a faucet, of a plug having a central 


for a piston-rod leading into a cylinder below 
the plug, a a oe in the be plug around but separated 
from the central water pasaage in the 
body and nose of with the 
substantially as and for the purpose 


Iron Fence, A. Lockwood, Haverstaw, 
ugust 


formin 


parts parts together, the pi hon plates B ha 


Fasrics, G. C. and 8. L. Mandleberg, and H. L FY 
GZ 
ZY 
Up 
& G 
S 
opposite end, a recessed retaining 4 mpd D for said bar, 3 
and a journal pin for said bar, having one end held by q 
the and the end held in the 
(342.2 74] 
= 
j 
— ( 
4 
Ute 
4 
341,905] 
q 
| 
i— 
Log 
— SS 
= 
[342,349] 
{ 
set for | V4 
$41,940. Briape ror Rotary Currers, Charles EB. 
Phillips, Rochester, N. ¥Y.—Filed August 29th, 1885. 
Claim.—The cut 
sheet metal, sha) 
(41,940 
— 
ff i a 
= (lng Claim.—(1) The combination orming 
uprights, pairs of plates fitted to said of 
S = j a rods forming rails, pair of plates fitted to the rods 
— — Y forming the rails, and bolts passing through all the 
S — said plates and between all the said rods, substantially 
Sar 5 as specified. (2) The combination of pairs of rods : 
ha 
s 
| 
, pairs of plates B, fitted thereto, 
rails, pairs of plates fitted to 
bolts for securing the 
ving projections b, sub- 
mdon. 
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DIRECT GRAPHIC METHOD OF OBTAINING 
a OF EQUILIBRIUM IN MASONRY 


ArrTENTION has been drawn by various authors to the fact | “4 


that iron bridges of small span are much more severely 
strained by the same moving load than are bridges of 60ft. 
and upwards, but no one up to the present seems to have 
done the same for that very common and cheap mode of 
construction, the masonry arch—brick more a 
wherein it can be clearly shown the same law obtains as 
in the wrought iron girder construction, as far as 
relates to unequal loading. Perhaps this may be 


because there is no concise work on the subject giving the 


him to treat the halves of the arch separately, whereby he 
gets an erroneous result; and it is patent that the arch 
cannot be treated in this manner because the curve of 
uilibrium, when inverted, simply becomes a cord loaded 
with given weights acting at certain horizontal distances 
from the —— of attachment, and to arrive at the curve 
assumed by 

as a whole, 

Now having the law “that the ordinates of the curve 
of equilibrium under vertical forces vary directly as the 
bending moments ”—which is tersely explained in Pro- 
fessor Fuller's paper—the curve of equilibrium for any 
system of loading can be obtained; at the same time 


it under these circumstances it must be treated | lin 


for this loading, as shown in dotted lines 0, 1, 2, 3, &e. 
From 6, the highest point of the curve, draw two straight 
Jines each side to any points on the line A B; on to these 
lines horizontally project the moments of the curve from 
the apices of their respective ordinates, whence the points 
1’, 2’, 3', &., are the projections of the two halves of the 

ear arch shown in dotted lines. At each of these inter- 
sections, 1’, 2’, 3’, &c., draw down vertical lines, as shown 
by those dotted. It is from this evident that, if the lines 
6A and 6 B are projections of the two halves of the linear 
arch in dotted lines, two other straight lines starting from 
somewhere within the apex of the middle third of the 
arch ring, and cutting the ordinates in dotted lines 1’, 2’, 


remembering that in the masonry arch we have no bearing | 3', &c., will be a projection of the linear arch lying within 


Fig! 
Py] 6 
4 


\ 


\W7 wig Wi2 ors 


= 


d 


necessary data as to obtaining the curve of equilibrium 
in an easy but at the same time trustworthy method, yet 
the same information exists, only in disconnected portions. 

Professor George Fuller, M.I.C.E., communicated a paper 
to the Institution of Civil Engineers—vol. xl.—in 1875, 
showing how the curve of equilibrium could be directly 
arrived at, acknowledging his indebtedness at the same 


| 
25 f° 
time to an anonymous writer in The Engineer and 
Architects’ Journal of 1861, who drew attention to the 
fact “ that the ordinates of the curve of equilibrium under 
vertical forces, v directly as the bending moments.” 
The above paper being written in regard to the iron arch, 
and as an amended method of obtaining the curve of 
equilibrium on Mr. Bell’s tentative method—* Proc.” 
Inst, C.E., vol. xxxiii. Rankine, in his “ Civil Engineering,” 


2s 


addenda 15, also casually refers to evidently the same 
writer. the late Professor Fleeming Jenkin, 
in his article on Bridges in the “Enc Britt.,” 1878, refers 
to Professor Fuller’s paper, and adapts it to the masonry 
arch, but only for symmetrical loading. But it is not in 
this latter case where the method is o' greatest value ; but 
for eoane Se curve due to the moving loads, for it will 
be shown hereafter that nothing can A more fallacious 
than to treat the moving load as an equally distributed 
load—as some authors do—and add it to that of the 
structure, 

The anonymous writer in The Engineer and Architects’ 
Journal gives a couple of examples of unequal loading, but 


makes two assumptions which are quite untenable, leading | 


on the piers or abutments—the weight above them being 
carried vertically down—the problem being to wedge 
that portion of masonry lying above the clear span, and 
the best way to illustrate this is by an example. Let us 
take a semicircular arch—Fig. 1—25ft. span in the clear; 
this will give a 12ft. 6in. ius for the intrados; let the 
arch ring be the usual five rings of brickwork, or lft. 103in. 
thick, and the depth at centre of bridge 3ft. 6in., the arch 
and filling being taken at 100!b. per cube foot, the units 
being for 1ft. in width of the arch ring. The unit for the 


| meving load has been arrived at as follows:—Taking a 
| fully-equipped tank engine weighing 45 tons, six wheels 


coupled, 14ft. wheel base, giving 15 tons on each axle 
or sleeper ; and as the latter usually run about 9ft. in 
length, and giving 18in. more at each end on the assump- 
tion that the filling will distribute the weight that distance, 
this will give 15 tons + 12ft. = 25 ewt. per foot in width, 
or working portion of the arch ring. 

From the above the units of weight for the structure 
itself would be: W, and W,, = 24, W, an ee. 
130625, W, and W,, = 10°125, W, and W, = 8°1875, 


35 ft. 
W, and W, = 69375, and Ws and W, = 6375 ewt. 
t. 


The ordinates W, and W,, are lft. Gin. from the face of 
abutments; the remainder are spaced at 2ft. apart. 

We will also suppose the locomotive is entering from 
the left, and has its front wheels on the bridge 5ft. 6in. 
from the face of the abutment (W,). The moments for 


both dead and live loads would be at each point as 
follows :— 
Wi We W; WwW, Ws We 


Live 29°25... 85°25... 74° 
Totals ... 12°28 ... 260°65 ... 362°59 ... 395°08 ... 410°51 ... 412°27 


As we are only dealing with the portion Rr7, R, of 


vertically the total moments obtained above to their 
respective ordinates, and this will give a curve of moments 


—or thereabouts—the centre third of the arch ring; as 
the ordinates of the curve within the arch will be sub- 
multiples of the ordinates of the arch iu dotted lines, which 
is self-evident if the line A B is moved up vertically along 
with the curve of moments until it coincides with the 
line a 6; for could we fix in the first instance the position 
of the line a 6, we should have plotted the curve of 


35 ft. 

moments upon it. Now to see where it is possible to get 
the most advantageous curve—i.c., of maximum rise, 

therefore minimum thrust—within the arch, project hori- 
—s the middle third of the arch ring where cut by 
the ordinates in full lines, 1, 2, 3, &c., on to their respective 
ordinates 1’, 2’, 3’, &c., in dotted lines, and if the points so 
obtained of the extrados were connected by lines, and those 
for the intrados similarly treated, it would give an enclosed 


35 ft. 


area wherein the straight lines lying within it would be 
the linear arch sought within the centre third of ring— 
these lines are not shown on the diagram, so as not to 
confuse—but in fixing the position of these straight lines 
it must be borne in mind that, as we are seeking the 
“horizontal thrust,” we must adhere to what the term con- 
veys—i.e., that the points a and b shal! be at the same 
level, and perpendicular over the points A and B. 

Now, in this example it is impossible to get two straight 
lines lying within the enclosed area—-whence the reason of 


this example being chosen as illustration—therefore what 
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ii] | Deadload...103°03 ...192°4 ... 200 ... Od ... 320 20... JID Us | 
Ws Wo Wio Wu Wi2 
Dead load... 388°02 ... 325°26 ... 298°83 . . 255°34 ... 192°40 ... 103-03 rd 
Live ,, ... 63°25.. 52°25... 41°25... 30°25... 19°25... 8°25 | 
Totals ... 401°27 ... 77°51 ... 340°08 ... 285°59 ... 211°65 ... 111°28 | 
masonry or upon clear span, 
; and also the centre third of the arch ring, produce the face 
’ lines of abutments R and R, upward to r and r,, so that 
they may intersect the middle third of the arch, and at the 
points where the intrados of the middle third of arch ring 
cuts these lines, draw the horizontal line A B produced 
| both ways. Upon this line, to an scale of parts, set off 


64 


THE ENGINEER. 


JULY 23, 1886. 


we have to do is to get two straight lines ac and cb drawn 
from the extremities « and 6 perpendicular over A and B, 
and meeting at apex of the arch, which shall give a curve 
which is as much outside the extrados and as much inside 
the intrados of the centre third of the arch ring. This is 
satisfied by the lines ac, cb in Fig. 1, for taking the ordi- 
nate 3’ in dotted lines, it is seen that at this vertical—the 
points f and g being the projection of the middle third of 
arch ring upon it—that the line ac is as much above the 
point 7, the projection of the extrados of middle third of 
the arch ring, as the line cd is below the point m, the 
projection of the intrados of the middle third of arch ring 
at the vertical 8’—the points / m being the projection of 
the middle third of the ring at this ordinate. Having 
determined the position of these lines and drawn them in, 
project back again the points where the verticals 1’, 2’, 3, 
&c., are cut by them, on to the ordinates 1, 2, 3, &c., in 
full lines, then connecting the points so obtained will give 
the nearest concentric curve of equilibrium which can be 
drawn within the arch ring for this loading, and which is 
shown in Fig. 1. by the curve in full lines. Having drawn 
this curve, measure its height at centre of span from the 
line a}, by the same scale to which the elevation of the 
arch was drawn ; in this case its depth is 6-4ft. = d. 
Now to check the accuracy of the work, the moments 

may be run out at the centre. We know thatthe strain at 
centre for a weight placed at any point upon the arch—or | 
any other structure—is x 


» where x = distance from | 


arrived at graphically without calculation by drawing the 
closed polygon and taking any arbitrary value for the 
horizontal thrust, but it is not so correct as the method 
illustrated above, there being always the difficulty of 
drawing the curve with sufficient nicety when beginning 
at either side that it shall exactly close in on the opposite 
int. 

“— all the other Figs., 3 to 7, the curves of equilibrium 
for various distributions of the moving load have been got 
out in the above manner, and it is evident, in comparing 
the 25ft. and 35ft. spans, that the former with a five ring 
arch is much more severely strained transversely than the 
latter with six rings of brickwork, the curve of equilibrium 
departing more from the centre third of the arch ring in 
the former than in the latter. So long as the curve of 
equilibrium can be kept within the centre third of the 
arch ring, and the thrust is normal to the joint, the joints 
are wholly in compression, but so soon as this limit is 
exceeded a tension is set up on the side further away from 
the line of equilibrium. A. 8. H. 


THE NEW BATTERSEA BRIDGE. 

In describing the fine new bridge now in course of construc- 
tion from the designs of Sir Joseph Bazalgette, and partly 
illustrated in our last and present impressions, we may abstract 
the contract specification, and commence with the 

Piers and abutments, the dams for which are whole-tide, con- 
sisting of a single row of Memel whole timber piles, 1din. by 
ldin., grooved and tongued and caulked with oakum. The 


—~< GROUP 


the face of the granite is to be smooth and fine axed, except the 
moulded courses, pedestals, and parapets, which in all cases, 
whether above or below Trinity high-water level, shall be fine 
chisel-dressed to the true form shown on the drawings, 
page 65. The whole of the masonry is to be set flush in beds 
of mortar, composed of 1 of Portland cement to 1 of sand, 
and properly grouted. The joints not to exceed fin. in thick - 
ness, Grout nicks tu be cut in all vertical joints of the ashlar 
work, according to the directions of the engineer, and the slate 
dowels or joggles, 2in. square and 4in. in length, to be inserted 
without extra charge whenever such may be considered necessary 
by the engineer. Under the footway on each side of the abut- 
ments are to be formed boxes or troughs for the purpose of 
containing any pipes which may be laid across the bridge. 
These troughs are to be formed in the concrete, as shown, and 
to be in continuation of the wrought iron pipe boxes over the 
arches. They are to be dipped down under the kerbs and 
channels at the back of the abutments, and shall be finished off 
in the position shown. In constructing the Surrey abutment 
the contractor is to form within it a 4ft. by 2ft. 8in. sewer 
in continuation of the sewer. 


A .—The raising of the Surrey approach is to com- 
mence at a point about 352ft. 6in. from the face of the 
abutment at a level of 14°78ft. above Ordnance datum, and tu 
rise with a uniform gradient of 1 in 30 to the abutment. The 
approach is to have a uniform width of 60ft. for that part which 
extends from the abutment to the Folly, beyond which the 
width is to be gradually reduced to 57ft. at Europa-place, The 
footway on each side of the approach is to have a uniform width 
of 12ft., except where widened out at the abutments. The 
entire surface over the brick arches and piers is to be covered 
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nearest abutment, # = weight, and d = depth or vers. sin. 
of arch; but as we elect to divide by dat once, the formula 
can be written 5 : =, that is, we halve the distance from 
the abutments instead, which will come to the same thing. 
Working this out, it will stand thus :— 


24 x 2=18° 
13°0625 x 12 = 22°859375 
35°125 x 23 = 96°59375 
81875 x = 30°703125 
6°9375 x 42 = 32°953125 
6375 x = 36°65625 
6375 x = 36°65625 
69375 x = 32°953125 
8 1875 x = 30°703125 
10°125 x 23 = 27 84375 
13°0625 x 13 = 22°859375 
24 x #=18° 
162°375 406°78125 = moment at centre. 


Then to draw the polygon of forces, as shown in 
Fig. 2, by setting up the respective units. The reactions 
for the dead load will of course be half the total load, it 
being distributed symmetrically both sides of the arch ; 
and for the live load of 25 cwt. at 5ft. Gin. from 
left abutment, 195 cwt. on R, and 5% cwt. on R,, 
therefore on R there are 68°6875 + 19°5 = 88°1875cwt., 
and on R, 686875 + 55 = 741875 cwt. From the 
point on the vertical line of loads where these reactions 


- moment _ 
meet draw a horizontal line, its value being a 
= 25 _ 63:56 cwt. = horizontal thrust. Now com- 


plete the polygon. And by drawing lines parallel from 
the polygon of forces to their respective places in the 
curve they must coincide in direction, and if this is not so 
one may be quite sure some error has been made in one or 
other of the calculations or plotting, which will have 
to be rectified. 

The curve of moments in dotted lines could have been 
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abutment dams are to have return ends for the perfect exclusion 
of the water from the excavations, to be sunk on the land side 
behind them. On all sides of the excavations for the pier 
foundations is to be driven a dam formed of close piling of 
whole timber, 14in. by 14in., grooved and tongued, and caulked 
where necessary above and below the ground level. The points 
of these piles are to be driven to a depth of 2ft. below the 
bottom of the concrete foundations. The tops of the piles to 
be cut off flush with the top of the concrete, which is to be 
finished off to a truly level surface 18ft. below Ordnance datum. 
In excavating for the pier foundations the whole of the material 
down to the level of 6ft. above the bottom of foundations is to 
be removed. The material below this level is to be excavated 
in trenches, securely timbered, and the trenches filled with con- 
crete with the least possible delay. The concrete in the piers 
and abutments is to consist of clean Thames ballast and Port- 
land cement, incorporated in the proportions of 6 to 1—by 

e—respectively. The abutments are to be constructed 
of granite ashlar facing, backed with the best quality of picked 
stock brickwork set in Portland cement mortar, 2 of sand to 1 
of cement, and with Portland cement concrete in the manner 
shown upon the drawings, 46. The cast iron skew- 
backs and the holding down Pots, &c., are to be built in 
and grouted solid in the brickwork and masonry. The masonry 
is to be composed of horizontal courses of granite of the vertical 
depth shown on the drawings, each course to be composed of 
alternate headers and stretchers. Below Trinity high-water 
the headers to be not less than 3ft. in depth from the face, and 
2ft. in width on the face, and the stretchers not more than 
4ft. 6in. in length on the face, nor less than lft. 9in. in depth 
from the face, and above that level the headers to be not less 
than 2ft. 3in., and the stretchers not less than Ift. 6in., in depth 
from the face. The stones in the alternate courses are to break 
bond with a lap of not less than 12in. The whole of the face of 
the granite which is below Trinity high-water level is to be 
smooth and fine axed—except the moulded course—the quality 
of the work being equal to that of the Victoria Embankment. 
The horizontal bed joints are to be fine dressed and splayed as 
shown, but the vertical joints to be plain and perfectly straight 
and fine picked for at least 15in. inward, the remainder of the 
granite to preserve its full dimensions and to be fair picked and 
straight hetween. Above Trinity high-water level, the whole of 
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with asphalte—quality No. 2—lin. thick, which is 
to be turned up 6in. at spandrel walls. The approach from the 
Chelsea Embankment is to commence at a level of 17°5ft. above 
Ordnance datum, and rise with a uniform gradient of 1 in 30 to 
the abutment. 

Cast iron skewbacks and arched ribs.—At a level 1ft. below 
Ordnance datum, and immediately under the course of masonry 
which extends across the whole surface of the piers, and imme- 
diately under the lowest course of masonry of the abutments, 
is to be placed the cast iron washer plates bedded in Portland 
cement, and-the bolts are to be fixed perfectly plumb and held 
in position by a template at their upper end, so that they may 
be in the right position for the holes in the skewbacks, and they 
are to be built up and grouted solid in the brickwork and 
masonry, no spaces being left. These skewbacks are to be cast 
and machined upon their skewfaces and in the recesses for the 
pivots, and each pair which are intended to butt on the piers 
must be fitted together in the workshops and gauged to the 
angles of the skewfaces shown on the drawings. There are to 
be five arches, each consisting of seven cast iron ribs, of the spans 
and versed sines shown. The radius to the intrados of each cast 
iron rib must be 193ft. 6in., and the sectional area of the ribs— 
the same for all arches—to be that shown on page 65. The seg- 
ments, forming each arched rib, are to be five in number and of 
equal length. Each segment of the cast iron ribs for the centre 
and intermediate spans is to have three intermediate radial 
stiffeners, and each segment for the shore spans two intermediate 
radial stiffeners, as shown on the drawings. All butting sur- 
faces of the segments are to be planed to radial lines. No bolt 
holes to be cast, but in all cases drilled, all bosses faced, and all 
bolts, either for joints or for connecting the wrought iron work, 
to be turned to an exact fit. On the upper flange, and in the 
positions required, are to be cast the lugs to which the vertical 
spandrel pillars are to be bolted. At the ends of the segments 
intended to form the springing of the arch, the metal of the 
radial flanges to be made with fillets cast on for holding the 
pivot. The pivot to be of cast iron and machined to gauge, and 
surfaced, with its bed, on the arched rib, and with the recess on 
the face of the skewback, so as to ensure that each arched rib 
may have a perfect bearing and be free from any initial bendin 
strain at the.springing. After the supports of all the arch 
ribs of a span have to removed so that the ribs take their own 
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weight, levels are to be taken to ascertain that all ribs occupy _—- In all angle irons forming the bracing the holes are to | transverse curvature. At the parts where the above arrange- 
pillars 


their intended position, and any not doing so are to be blocked carefully drilled. The lower ends of the T irons forming the | ments of curved lates ceases, and the longitudinal girders 
up again at the supports, and one or more of the segments in i are to be neatly joggled to fit the cast iron lugs on the <odasenia thes ib bo tetqunnres sihdin, on shown, someecting 
such ribs taken out and altered. After all the arched ribs in a| ribs, The bolt holes through the T irons and lugs are to be angle irons on the lower and upper curved plates, and enclosing 
span have been ascertained to occupy their correct positions, the drilled in place, and the bolts turned to fit. Taper washers to | the concrete. The longitudinal girders are to be made con- 
steel taper ings shown are to be finally finish off exactly | be provided as shown. The construction of the wrought iron tinuous over the spandrel pillars. The plates for the coving to 
to the req thicknesses and placed in position between the box or trough for carrying pipes is to be carried on at the same be of mild steel jin. thick, and of such a quality that they can 
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of the arched rib, the bolt | time as that of the curved plates of the platform. It shall be | be turned out to the required curves and to the exact form 


and the end of 
holes drilled through them, and turned bolts inserted as shown. | continued over the piers and widened out at the abutments, and | shown on drawing. The curves of the top edge of the coving 
shall be finished off as shown on the drawings. In all cases the | at the centres of the spans are to be tangential to a horizontal 


as 
Ps i L | space provided inside the box shall be fully equal to that shown | line, and the levels of these curves at the centres such that the 
iron bracing. Upon the completion of this bracing, the con- | on the drawings. The curved plates for supporting the concrete | minimum distance from the underside of the cornice, 2lin. deep, 
Pree ll Proceed to erect the vertical T iron pillars, diagonal | under the iage-wa' uh tin Gites of Gack: edge of the coving, must not be less than 12in. in 
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Paving, 4c.—Over the whole surface of the curved wrought 
iron carriage-way and footway plates—which will have been 
previously tarred—over the whole top surface of the piers, and 
over the surface of the abutments to the extent shown, is to be 
a layer of fine Portland cement concrete to form a bed for the 
paving. The concrete is to be mixed in the proportion of four 
of very fine ballast to one of Portland cement; the surface shall 
be finished off evenly and to the exact curves and levels required, 
and the concrete is to set hard before being covered by the 
paving. There is to be one pair of granite trams for the traffic 
ascending the gradient in each direction, and commencing in a 
line with the granite setts at each abutment, and ending at the 
centre of the bridge. They are to be of Aberdeen or Guernsey 
granite, 12in. wide by 7in. deep, and not less than 3ft. in k 
all to be worked fair and fine-dressed on the top face. The 
kerbs and channels for the total length between the abutment 
faces are to be of cast iron of the section shown. 

Materials and tests.—All ironwork and steel used for the work 
shall be of British manufacture. The steel for the coving plates 
is to be capable of resisting a tensile strain of not less than 
25 toms per square inch, and not exceeding 28 tons per square 
inch, and shall elongate not less than 20 per cent. in 8in. 
All wrought iron must be tough, fibrous, and uniform in 
character. It shall have a limit of elasticity of not less than 
26,000 lb. per square inch. Full size pieces of round, flat, or 
square iron, not less than 4$in. in sectional area, to have an 
ultimate strength of 50,000lb. per square inch, and stretch 
uniformly 9 per cent. throughout their whole length. Bars of a 
larger sectional area than 4} square inches, when tested in the 
usual way, will be allowed a reduction of 1000 1b. per square 
inch for each additional square inch of section, down to a 
minimum of 46,000 lb. per square inch. When tested in specimens 
of uniform sectional area of at least $ square inch for a distance 
cof 10in., taken from tension members which have been rolled to 
a section of not more than 44 square inches, the iron must show 
an ultimate strength of 52,000 1b. per square inch, and stretch 
at least 12 per cent. in a length of 8in. Specimens taken from 
bars of larger cross section than 44 square inches will be allowed 
a reduction of 500 lb. for each additional square inch of section, 
down to a minimum of 50,000lb. The same sized specimen 
taken from angle and other shaped iron must have an ultimate 
strength of 50,000 1b. per square inch, and elongate 11 per cent. 
in 8in. The same sized specimen taken from plate iron must 
have an ultimate strength of 48,000 lb. and elongate 11 per cent. 
in Sin. Alliron for tension members must bend cold for about 
90 deg., to a curve whose diameter is not over twice the thick- 
ness of the piece, without cracking. At least one sample in 
three must bend 180 deg. to this curve without cracking. When 
nicked on one side and bent by a blow from a sledge hammer, 
the fracture must be nearly all fibrous and showing but few 
crystalline specks. Specimens from angle, plate, and shaped 
iron must stand bending cold, and to a curve whose diameter is 
not over three times its.thickness, without cracking. When 
nicked and bent its fracture must be mostly fibrous. Rivets 
and pins must be made from the best double-refined iron. The 
cast iron must be of the best quality of soft grey iron. At least 
six test bars must be cast from each running of the metal for 
the cast iron ribs, skewbacks, &c., each be 3ft. 6in. long by lin. 
broad by 2in. deep; three bars to be subjected to tensile strain, 
and three shall be tested transversely by placing them edge- 
ways on bearings 3ft. apart, and loading the centre of the bar, 
when they must not break with less than 27 cwt. or a tensile 
strain of 9 tons per square inch. The bricks to be used under 
this contract, except where otherwise specially provided, are to 
be picked stock bricks, of the best and hardest quality. No 
broken bricks or bats are to be brought upon the works. 
granite must be Aberdeen, Guernsey, Dalbeattie, or the best 
quality of Cornish. 


FUEL AND SMOKE* 
Lecrvre II. 

THE points to which I specially called your attention in the 
first lecture, and which it is necessary to recapitulate to-day, are 
these :—(1) That coal is distilled, or burned partly into gas, 
before it can be burned. (2) That the gas so given off, if mixed 
with carbonic acid, cannot be expected to burn properly or com- 
pletely. (3) That to burn the gas a sufficient supply of air 
must be introduced at a temperature not low enough to cool 
the gases below their igniting point. (4) That in stokingafire a 
small amount should be added ata time because of the heat 
required to warm and distil the fresh coal. (5) That fresh coal 
should be put in front of, or at the bottom of a fire, so that the 
gas may be thoroughly heated by the incandescent mass above ; 
and thus, if there be sufficient air, have a chance of burning. 
A fire may be inverted, so that the draught proceeds through 
it downwards. This is the arrangement in several stoves, and in 
them, of course, fresh coal is put at the top. 

Two simple principles are at the root of all fire management : 
(1) Coal gas must be at a certain tem befere it can burn ; 
and (2) it must have a sufficient supply of air. Very simple, very 
obvious, but also extremely important, and frequently altogether 
ignored. In a common open fire they are both i Coal is 
put on the top of a glowing mass of charcoal, and the gas distilled 
off is for a long time much too cold for ignition, and when it does 
catch fire it is too mixed with carbonic acid to burn completely or 
steadily. In order to satisfy the first condition better, and keep 
the gases at a higher temperature, Dr. Pridgin Teale arranges a 
sloping fire-clay slab above his fire. On this the gases play, and 
its temperature helps them to ignite. It also acts as a radiator, 
and is said to be very efficient. 

In a close stove, and in many furnaces, the second condition 
is violated ; there is an insufficient supply of air ; fresh coal is 
put on, and the feeding-doors are shut. Gas is distilled off, 
but where is it to get any air from? How on earth can it be 
expected to burn? Whether it be expected or not, it certainly 
does not burn, and such a stove is nothing else than a gas- 
ae making crude gas and wasting it—it is a soot and smoke 

actory. 

Most slow combustion stoves are apt to err in this way ; you 
make the combustion slow by cutting off air, and you run the 
risk of stopping the combustion altogether. When you wish a 
stove to burn better, it is customary to open a trap-door below 
the fuel ; this makes the red-hot mass ae more vigorously, but 
the oxygen will soon become CO,, and be unable to the gas. 
The right way to check the ardour of a stove is not to shut off 
the air supply and make it distil its gases unconsumed, but to 
admit so much air above the fire that the draught is checked by 
the chimney ceasing to draw so fiercely. You, at the same tim 
secure better ventilation; and if the fire becomes visible to the 
room so much the better and more cheerful. But if you open 
up the top of a stove like this, it becomes, to all intents and 
purposes, an open fire. Quite so, and in many respects there- 
fore an open fire is an improvement on a close stove. An oper 

* Second of two Lectures delivered by Professor Oliver Lodge; at the 
Royal Institution, London, on 17th April, 1886, 


fire has faults, and it certainly wastes heat up the chimney. A 
close stove may have more faults—it wastes less heat, but it is 
liable to waste gas up the chimney—not necessarily visible or 
smoky gas—it may waste it from coke or anthacite, as CO. 

You now easily perceive the principles on which so-called 
smoke consumers are based. They are all special arrangements 
or appendages to a furnace for permitting complete combustion 
by satisfying the two conditions which had been violated in its 
original construction. But there is this difficulty about the air 
supply to a furnace: the needful amount is variable if the 
stoking be intermittent, and if you let in more than the needful 
amount you are unnecessarily wasting heat and cooling the 
boiler, or whatever it is, by a , Bev of cold air. 

Every time a fresh shovelfull is thrown on a great production 
of gas occurs, and if it is to flame it must have a correspondingly 
great supply of air. After a time, when the mass has become red- 
hot, it can get nearly enough air through the bars. But at first 
the evolution of gas actually checks the draught. But remember 
that although no smoke is visible from a glowing mass, it by no 
means follows that its combustion is — On an open fire it 
probably is perfect, but not n ily in a close stove or fur- 
nace. it you dimiuish the supply of air much—as by clogging 
your furnace bars and keeping the doors shut—you will be 
merely distilling carbonic oxide up the chimney—a poisonous 
gas, of which probably a considerable quantity is frequently 
given off from close stoves. 

Now let us look at some smoke consumers. The diagrams 
show those of Chubb, Gowthorpe, Ireland, and Lowndes, and of 
Gregory. You see that they all admit air at the “bridge” or 
back of the fire, and that this air is warmed either by passing 
under or round the furnace, or in one case through hollow fire 


bars. The regulation of the air supply is effected by hand, and | graduall 


it is clear that some of these arrangements are liable to admit 
an unnecessary supply of air, while others scarcely admit enough, 
especially when fresh coal is put on. This is the difficulty with 
all these arrangements when used with ordinary hand—i.e., 
intermittent—stoking. Two plans are open to us to overcome 
the difficulty. Either the stoking and the air supply must 
both be regular and continuous, or the air supply must be made 
intermittent to suit the stoking. The first method is carried 
out in any of the many forms of mechanical stoker, of which 
this of Sinclair’s is an admirable specimen. Fresh fuel is per- 
petually being pushed on in front, and by alternate movement of 
the fire bars the fire is kept in perpetual motion till the ashes 
drop out at the back. To such an arrangement as this a steady 
air supply can be adjusted, and if the boiler demand is constant 
there is no need for smoke, and an inferior fuel may be used. 
The other plan is to vary the air supply to suit the stoking. 
This is effected by Prideaux automatic furnace doors, which have 
louvres to remain open for a certain time after the doors are 
shut, and so to admit extra air immediately after coal has been 
. on, the supply gradually decreasing as distillation ceases. 

e worst of air admitted through chinks in the doors, or 
through partly open doors, is, that it is admitted cold, and 
scarcely gets thoroughly warm before it is among the stuff it has 
to burn. Still, this is not a fatal objection, though a hot blast 
would be better. Nothing can be worse than shovelling on a 
quantity of coal and shutting it up completely. Every condition 
of combustion is thus violated, and the intended furnace is a 
mere gas retort. 

Gas Producers,—Suppose the conditions of combustion are pur- 
posely violated we at once have a gasproducer. That is all gas pro- 
ducers are, extra bad stoves or furnaces, not always much worse 
than things which pretend to serve for combustion. Consider how 

i gas is made. There is a red-hot retort or cylinder 


The | plunged in a furnace. Into this tube you shovel a quantity of coal, 


which flames vigorously as long as the door is open, but when it is 
full you shut the door, thus cutting off the supply of air and 
extinguishing the flame. Gas is now simply distilled and passes 
along pipes to be purified and stored. You perceive at once 
that the difference between a gas retort and an ordinary furnace 
with closed doors and half-choked fire bars is not very great. 
Consumption of smoke! It is not smoke consumers you really 
want, it is fuel consumers. You distil your fuel instead of 
burning it, in fully one-half, might I not say nine-tenths, of 
existing furnaces and close stoves. But in an ordinary gas 
retort the heat required to distil the gas is furnished by an 
outside fire; this is only necessary when you require lighting 
gas, with no admixture of carbonic acid and as little carbonic 
oxide as possible. If you wish for heating gas you need no 
outside fire; asmall fire at the bottom of a mass of coal will serve 
to distil it, and you will have most of the carbon also converted 
into gas. Here, for instance, is Siemens’ gas producer. The 
mass of coal is burning at the bottom, with a very limited 
supply of air. The carbonic acid formed rises over the glowing 
coke, and takes up another atom of carbon to form the com- 
bustible gas carbonic oxide. This and the hot nitrogen passing 
over and through the coal above distil away its volatile con- 
stituents, and the whole mass of gas leaves by the exit pipe. 
Some art is needed in adjusting the path of the gases distilled 
from the fresh coal with reference to the hot mass below. If 
they pass too readily,and at too lowatemperature, to the exit pipe, 
this is apt to get choked with tar and dense hydrocarbons. If 
it is carried down near or through the hot fuel below, the 
hydrocarbons are decomposed over much, and the quality of the 
gas becomes poor. Moreover, it is not possible to make the 
gases pass freely through a mass of hot coke; it is apt to get 
clogged. The best plan is to make the hydrocarbon gas pass 
over and near a red-hot surface so as to have its heaviest hydro- 
carbons decomposed, but so as to leave all those which are able 
to pass away as gas uninjured, for it is to the presence of these 
that the gas will owe its richness as a combustible material, 
especially when radiant heat is made use of. 

The only inert and useless gas in an arrangement like this is 
the nitrogen of the air, which being in large quantities does act 
as a serious diluent. To diminish the proportion of nitrogen, 
steam is often injected as well as air. The glowing coke can 
decompose the steam, forming carbonic oxide and hydrogen, both 
combustible. But of course no extra energy can be gained by 
the use of steam in this way; all the energy must come from 
the coke, the steam being already a perfectly burned product; 
the use of steam is merely to serve as a vehicle for converting 
the carbon into a convenient gaseous equivalent. Moreover, 
steam injected into coke cannot keep up the combustion; it 
would soon put the fire out unless air is introduced too. Some 
air is necessary to keep up the combustion, and therefore some 
nitrogen is unavoidable. But some steam is advisable in every 
gas producer, unless pure oxygen could be used instead of air; 
or unless some substance like quicklime, which holds its oxygen 


, | with less vigour than carbon does, were mixed with the coke 


and used to maintain the heat necessary for distillation. A 
well known gas producer for small scale use is Dowson’s, Steam 
is superheated in a coil of pipe, and blown through glowing 
anthracite along with air. The gas which comes off consists of 
20 cent. hydrogen, 30 per cent. carbonic oxide, 3 per cent. 
pur It is a weak gas, but 


trogen. 
it serves for gas engines, and is used, I believe, by Thompson, of 


Leeds, for Ib is said to 
cost 4d. per 1 , and to be half as good as coal-gas. 
For furnace work, where gas is needed in large quantities, it 


must be made on the spot. And what I want to insist upon is 
this, that all well-regulated furnaces are gas retorts and com- 
bustion chambers combined. You may talk of burning coal, but 
you can’t do it; you must distil it first, and you may either 
waste the gas so formed or you may burn it properly. The thing 
is to let in not too much air, but just air enough. Look, for 
instance, at Minton’s oven for firing pottery. Round the central 
chamber are the coal hoppers, and from each of these gas is 
distilled, passes into the central chamber where the ware is 
stacked, and meeting with an adjusted supply of air as it rises, 
it burns in a large flame, which extends through the whole space 
and swathes the material to he heated. It makes its exit by a 
central hole in the floor, and thence rises by flues to a common 
opening above. When these ovens are in thorough action, 
nothing visible escapes; The smoke from ordinary potters’ 
ovens is in Staffordshire a familiar nuisance. In the Siemens 
gas producer and furnace, of which Mr. Frederick Siemens has 
been good enough to lend me this diagram, the gas is not made 
so closely on the spot, the gas retort and furnace being separated 
by a hundred y: or so in order to give the required propelling 
force. But the principle is the same ; the coal is first distilled, 
then burnt. But to get high temperature the air supply to the 
furnace must be heated, and there must be no excess. If this 
is carried on by means of otherwise waste heat we have the 
regenerative principle, so admirably applied by the Brothers 
Siemens, where the waste heat of the products of combustion is 
used to heat the incoming air and gas supply. The reversing 
arrangement by which the temperature of such a furnace can be 
ly worked up from ordinary flame temperature to some- 
thing near the dissociation point of gases, far above the melting 
point of steel, is well known, and has already been described in 
this place. Mr. Siemens has lent me this beautiful model of the 
most recent form of his furnace, showing its application to steel 
making and to glass working. 

The most remarkable and, at first sight, astounding thing 
about this furnace is, however, that it works solely by radiation. 
The flames do not touch the material to be heated; they burn 
above it, and radiate their heat down to it. This I regard as 
one of the most important discoveries in the whole subject, viz., 
that to get the highest temperature and test economy out of 
the cunaiion of coal one must work directly by radiant heat 
peor i all other heat being utilised ixdirectly to warm the air 

gas supply, and thus to raise the flame to an intensely high 
temperature. 

It is easy to show the effect of supplying a common gas flame 
with warm air by holding it over a cylinder packed with wire 
gauze which has been made red-hot. A common burner held 
over such a hot air shaft burns far more brightly and whitely. 
There is no question but that this is the plan to get good illu- 
mination out of gas combustion; and many regenerative 
burners are now in the market, all depending on this principle 
and utilising the waste heat to make a high temperature flame. 
But although it is evidently the right way to get light, it was 
by no means evidently the right way to get heat. Yet so it 
turns out; not by warming solid objects or by dull warm sur- 
faces, but by the brilliant radiation of the hottest flame that 
can be will rooms be warmed in the future. And if 
one wants to boil a kettle it will be done not by putting it into 
@ non-luminous flame, and so interfering with the combustion, 
but by holding it near to a freely burning regenerated flame and 
using the radiation only. Making toast is the symbol of all 
the heating of the future, provided we regard Mr. Siemens’ view 
as well established. 

The ideas are founded on something like the following 
considerations:—Flame cannot touch a cold surface, i.c, 
one below the temperature of combustion, because by the con- 
tact it would be put out. Hence, between a flame and the sur- 
face to be heated by it, there always intervenes a comparatively 
cool space, across which heat must pass by radiation. It is by 
radiation ultimately therefore that all bodies get heated. This 
being so, it is well to increase the radiating power of flame as 
much as possible. Now, radiating power depends on two things, 
the presence of solid matter in the e in a fine state of subdivi- 
sion, and the temperature to which it is heated. Solid matter is 
most easily provided by burning a gas rich in dense hydrocarbons 
not a poor and non-luminous gas. To mix the gas with air so 
as to destroy and burn up these hydrocarbons seems therefore 
to be a retrograde step—useful undoubtedly in certain cases, as 
in the Bunsen flame of the laboratory, but not the ideal method 
of combustion. The ideal method looks to the use of a very 
rich gas and the burning of it with a maximum of luminosity. 
The hot products of combustion must give up their heat by 
contact. Itis for them that cross tubes in boilers are useful. 
They have no combustion to be interfered with by cold contacts. 
The flame only should be free. 

The second condition of radiation was high temperature. What 
limits the temperature of aflame? Dissociation or splitting up 
of a compound by heat. So soon as the temperature reaches 
the dissociation point at which the compound can no longer exist 
combustion ceases. Anything short of this may theoretically be 

btained. 


° 

But Mr. Siemens believes, and adduces some evidence to prove, 
that the dissociation point is not a constant and definite tempe: 
rature for a given compound ; it depends entirely upon wheth 
solid or foreign surfaces are present or not. These it is which 
appear to be an efficient cause of dissociation, and which there- 
fore limit the temperature of flame. In the absence of all solid 
contact, Mr. Siemens believes that dissociation, if it occur at all, 
occurs ab an enormously higher temperature, and that the 
temperature of free flame can be raised to almost any extent. 
Whether this be so or not, his radiating flames are most suc- 
cessful, and the fact that large quantities of steel are now melted 
by mere flame radiation speaks well for the correctness of the 
theory upon which his practice has been based. 

Use of small coal.—Meanwhile, we may just consider how we 
ought to deal with solid fuel, whether for the purpose of making 
gas from it or for burning it im situ. The question arises, in 
what form ought solid fuel to be—ought it to be in lumps or in 
powder? Universal practice says lumps, but some theoretical 
considerations would — suggested powder. Remember, com- 
bustion is a chemical action, and when a chemist wishes to act 
on a solid easily, he always pulverises it as a first step. : 

Is it not possible that compacting small coal into lumps is a 
wrong operation, and that we ought rather to think of breaking 
big coal down into slack? The idea was suggested to me by Sir 
W. Thomson in a chance conversation, and it struck me at once 
as a brilliant one. The amount of coal wasted by being in the 
form of slack is very great. Thousands of tons are never raised 
from the pits because the price is too low to pay for the raising 
—in some places it is only 1s. 6d. a ton. Mr. Mc Millan calcu- 
lates that 130,000 tons of breeze, or powdered coke, is produced 
every year by the Gas Light and Coke Company alone, and its 
price is 8s. a ton at the works, or 5s. delivered. , 

The low price and refuse character of small coal is, of course 


= 
| 
| | 
| 
"| 


JuLty 23, 1886. THE ENGINEER. 67 


THE NEW BATTERSEA BRIDGE—DETAILS. 
SIR JOSEPH BAZALGETTE, M.1.C.E., ENGINEER. 
(For description see page 64.) 
CROU P Ne? 16, 


=> 


| 


\ 
(eee 
Vp 


Spandrel Pillars, Platt orméc 


“gee Oroupe 22.23, anal 25 | U fe 


For details of construction of Coving, 
as Bran 


“11%, 


THE NEW BATTERSEA BRIDGE.—DETAILS OF CENTRE SPAN IRONWORK 
GROU we 23. 


c.c. Cross Section at F.F. showing Binet holes 
z Detail of Connection ab 
dia” Reva Cross Section of (See Group N° 16. 


rivets 4 pi Geroaghoat 


4 rivets sat 3 


| 


L Tron 


Detail 
and marked X&Y 
15 to 23. 


To oo 0 0 0 


Sectional Plan. 


i = 


| 


1 


@-----5 9 -----#-----5 ------#-8 §---#-------6 6 ------- 


THE NEW BATTERSEA BRIDGE.—DETAILS OF RIBS AND BRACI 


Cross Section at | Groes Section at fyotway 
Engi 
oP 
Fe 
| Lengiladinal Section trough Pipe Box. 


68 


THE ENGINEER. 


JULY 23, 1886. 


owing to the fact that no ordinary furnace can burn it. But 
picture to yourself a blast of hot air into which powdered coal is 
sifted from above like ground coffee, or like chaff in a threshing 
mill, and see how rapidly and completely it might burn. Fine dust 
in a fiour mill is so combustible as to be explosive and dangerous, 
and Mr. Galloway has shown that many colliery explosions are 
due not to the presence of gas so much as the presence of fine 
coal dust suspended in the air. If only fine enough, then such 
dust is eminently combustible, and a blast containing it might 
become a veritable sheet of flame. [Blow lycopodium through a 
fiame.] Feed the coal into a sort of coffee-mill, there let it be 
ground and carried forward by a blast to the furnace where it is 
to be burned. If the thing would work at all, almost any kind 
of refuse fuel could be burned—sawdust, tan, cinder heaps, 
organic rubbish of all kinds. The only condition is that it be 
fine enough. 

Attempts in this direction have been made by Mr. T. R. 
Crampton, by Messrs. Whelpley and Storer, and by Mr. G. K. 
Stephenson ; but a difficulty has presented itself which seems at 
present to be insuperable, that the slag fluxes the walls of the 
furnace, and at that high temperature destroys them. If it be 
feasible to keep the flame out of contact with solid surfaces, 
however, perhaps even this difficulty can be oercome. 

Some success in blast burning of dust fuel has been attained in 
the more commonplace method of the blacksmith’s forge, and a 
boiler furnace is arranged at Messrs. Donkin’s works at Ber- 
mondsey on this principle. A pressure of about half an inch of 
water is produced by a fan and used to drive air through the 
bars into a chimney draw of another half-inch. The fire bars 
are protected from the high temperatures by having blades 
which dip into water, and so keep fairly cool. A totally dif- 
ferent method of burning dust fuel by smouldering is attained 
in M. Perret’s low temperature furnace by exposing the fuel in a 
series of broad, shallow trays to a gentle draught of air. The 
fuei is fed into the top of such a furnace, and either by raking 
or by shaking it descends occasionally, stage by stage, till it 
arrives at the bottom, where it is utterly inorganic and mere 
refuse. A beautiful earth-worm economy of the last dregs of 
combustible matter in any kind of refuse can thus be attained. 
Such methods of combustion as this, though valuable, are plainly 
of limited application ; but for the great bulk of fuel consump- 
tion some gas-making process must be looked tv. No crude 
combustion of solid fuel can give ultimate perfection. 

Coal tar products, though not so expensive as they were some 
time back, are still too valuable entirely to waste, and the im- 
portance of exceedingiy cheap and fertilising manure in the 
reclamation of waste lands and the improvement of soil is a 
question likely to become of the most supreme importance in 
this overcrowded island. Indeed, if we are to believe the social 
philosophers, the naturally fertile lands of the earth may before 
long become insufficient for the needs of the human race; and 
posterity may then be largely dependent for their daily bread 
upon the fertilising essences of the stored-up plants of the 
carboniferous epoch, just as we are largely dependent on the 
stored-up sunlight of that period for our light, our warmth, and 
our power. They will not then burn crude coal, therefore. They 
will carefully distil it—extract its valuable juices—and wi 
supply for combustion only its carburetted hydrogen and its 
carbon in some gaseous or finely divided form. 

Gaseous fuel is more manageable in every way than solid fuel, 
and is far more easily and reliably conveyed from place to place. 
Dr. Siemens, you remember, expected that coal would not even 
be raised, but turned into gas in the pits, to rise by its own 
buoyancy to be burnt on the surface wherever wanted. And not 
only will the useful products be first removed and saved, its 
sulphur will be removed too; not because it is valuable, but 
because its product of combustion is a poisonous nuisance. 
Depend upon it the cities of the future will not allow people 
to turn sulphurous acid wholesale into the air, there to oxidise 
and become oil of vitriol. Even if it entails a slight strain 
upon the purse they will, I hope, be wise enough to prefer it to 
the more serious.strain upon their lungs. We forbid sulphur 
as much as possible in our lighting gas, because we find it is 
deleterious in our rooms. But what is London but one huge 
room packed with over four millions of inhabitants? The air 
of a city is limited, fearfully limited, and we allow all this 
horrible stuff to be belched out of hundreds of thousands of 
chimneys all day long. 

Get up and see London at four or five in the morning, and 
compare it with four or five in the afternoon; the contrast is 
painful. A city might be delightful, but you make it loathsome ; 
not only by smoke, indeed, but still greatly by smoke. When 
no one is about, then is the air almost pure ; have it well fouled 
before you rise to enjoy it. Where no one lives the breeze of 
heaven still blows ; where human life is thickest, there it is not 
fit to live. Is it not an anomaly, is it not farcical? What term 
is strong enough to stigmatise such suicidal folly? But we 
will not be in earnest, and our rulers will talk, and our lives 
will go on and go out, and next century will be soon upon us, 
and here is a reform gigantic, ready to our hands, easy to accom- 
plish, really easy to accomplish if the right heads and vigorous 
means were devoted to it. Surely something will be done ? 

The following references may be found useful in seeking for 
more detailed information:—Report of the Smoke Abatement 
Committee for 1882, by Chandler Roberts and D. K. Clark. 
“ How to Use Gas,” by F. T. Bond; Sanitary Association, Glou- 
cester. “Recovery of Volatile Constituents of Coal,” by T. B. 
Lightfoot; Journal Society of Arts, May, 1883. “ Manufacture 
of Gas from Oil,” by H. E. Armstrong ; Journal Soc. of Chem. 
Industry, September, 1884. “Coking Coal,” by H. E. Arm- 
strong ; Iron and Steel Institute, 1885. “ Modified Siemens 
Producer,” by John Head; Iron and Steel Institute, 1885. 
“ Utilisation of Dust Fuel,” by W. G. McMillan ; Journal Society 
of Arts, April, 1886. “Gas Producers,” by Rowan ; Proc. Inst. 
C.E., January, 1886. “ Regenerative Furnaces with Radiation,” 
and “On Producers,” by F. Siemens ; Journal Soc. Chem. In- 
dustry, July, 1885, and November, 1885. “ Fireplace Construc- 
tion,” by Pridgin Teale ; The Builder, February, 1886. “On 
Dissociation Temperatures,” by Frederic Siemens ; Royal Insti- 
tution, May 7, 1886. 

Diagrams or apparatus were lent to illustrate the lecture by 
the following firms and gentlemen :—Mr. Fletcher, of Warring- 
ton, many appliances; Mr. F. Siemens and Mr. Head, furnaces 
and gas generator; Captain Galton, the Galton grate; Messrs. 
Duncan Brothers, Sinclair’s stoker; Messrs. B. Donkin and Co., 
Perret’s furnaces; Messrs. Mintons, pottery oven; Messrs. Steel 


and Garland, Wharncliffe grate; Messrs. Brown and Green, | large 


bottom-stoking grate; Mr. B. H. Thwaite, twin producer ; 
The Coalbrookdale Company, Kyrle fire. soe : 


THE ROYAL INSTITUTION. 


ASTRONOMICAL TELESCOPES. 
In addition to the Friday evening lecture on “ The Astrono- 
mical Telescope,” y reported in these pages, Mr. Howard 
Grubb, F.R.S., delivered two on Saturday afternoons, at the 


Royal Institution, in which he gave utterance to the following 
particulars ;— 

Several countries have claimed the honour of the invention of 
the telescope, which so far, as decided by accurate historical 
basis, belongs to Holland; Galileo improved it ; the claims for 
its invention by Roger Bacon and Democritus are purely of an 
inferential and speculative nature. The first telescopes were 
made with concave eye-pieces, and were called Galilean telescopes; 
Kepler afterwards suggested the convex eye-piece, and Gas- 
coigne, an Englishman, took advantage of this in applying wires 
for sights ; partly in consequence of this, and partly because 
they permitted a larger field of view, convex eye-pieces were 
adopted in the seventeenth century. The imperfections of these 
instruments induced Dr. James Gregory to make a telescope 
with a concave reflector instead of a convex refractor, and he 
published a description of the instrument in his Optica Promota, 
in 1663 ; his particular form of the instrument has ever since 
borne his name ; the idea had been suggested before, but he 
first gave it a practical application. He thus completely removed 
the evils of chromatic aberration, but does not appear to have 
obtained improved definition, because he did not succeed in 
obtaining an optically true surface. Sir Isaac Newton, in conse- 
quence of a mistake, made the first good reflecting telescope ; 
he had just discovered the unequal refrangibility of light, and 
seeing that this accounted for the coloured images of refracting 
telescopes, he tried various combinations of transparent sub- 
stances to escape from the difficulty, and obtained but negative 
results; he therefore abandoned the refractor as incapable 
of improvement, and turned his attention to reflectors. 
After great labour he succeeded in making some 
reflectors; one of them, which magnified thirty-one times, 
was in its day the marvel of the age, and was pre- 
sented by him to the Royal Society in 1671. The Society 
still has it in its possession. C in subsequently improved 
the Gregorian telescope in some respects. Dolland, originally a 
weaver by trade, was led to the consideration of the improvement 
of the refracting telescope by a paper which the mathematician, 
Euler, communicated to the Berlin Academy in 1747, in which 
the possibility of making an achromatic combination was 
shadowed forth, and in 1753 a paper by Dolland was published 
in the “Philosophical Transactions” of the Royal Society, 
pointing out that Euler's paper did not agree with Newton’s 
experiments. Some discrepancies between Newton’s results and 
certain optical phenomena were about the same time pointed out 
by Klingenstierns, a Swedish mathematician. Dolland finally 
succeeded in making an achromatic object glass, thereby at once 
raising the refracting telescope from comparative obscurity; 
but unfortunately another difficulty stood in the way, namely, 
that of making optical glass sufficiently perfect, for as 
it was now possible to apply high powers to refracting 


telescopes, imperfections in the glass made their presence more | large 


sensible than before. At first, therefore, refracting telescopes 
were but of small sizes. Meanwhile the reflecting telescope 
advanced by strides in the hands of Sir William Herschel, 
culminating in the construction of his celebrated telescope of 
4it. diameter and 40ft. focus. About twenty years after the 


will | beginning of the present century the Swiss peasant, Guinand, a 


watch-case maker of Neuchatel, first made good optical glass in 
large slabs ; and some foreign nations, especially Germany, soon 
became somewhat expert in its manufacture. England was left 
in the rear, because of its enormous tax on the manufacture of 
glass; indeed, Faraday is said to have been hampered and 
impeded by the excise officers in his experiments on the improve- 
ment of optical glass. 

The “ power ”’ of a telescope is rather ar. indefinite expression, 
and depends upon two factors: (1) The magnifying power capable 
of being used; (2) the amount of light collected by the instru- 
ment and transmitted into the pupil of theeye. The first of 
these conditions depends, secondarily, upon the aperture of the 
objective or mirror, the perfection of its definition, and the 
state of the atmosphere at the time; the other depends, 
secondarily, upon the aperture of the objective or mirror, and 
the class of instruments, if reflector, and the quality of glass, if 
refractor. The lowest power which can be used with any 
instrument is a number corresponding to five times the diameter 
of the objective or mirror measured in inches, because the pupil 
of the eye is about one-fifth of an inch in diameter. With any 
lower power than five for an inch in diameter, ten for a 2in., 
and so on, the pencil of light which emerges from the eye-piece 
is too large for the pupil to make use of, and consequently only 
@ portion of the objective is utilised. The maximum power 
usable depends principally on the aperture of the objective. 
The larger the aperture of the objective the greater the power 
that can be used. Why is this? Every image is made up of an 
infinite number of points. It is well known that the larger the 
aperture of the objective the smaller the image it will give of a 
star or any single point. The picture, therefore, which we see 
of any object through a telescope may be considered as a kind 
of mezzotint engraving, made up of an infinite number of dots 
or points, which dots are finer according as the aperture of the 
objective is greater; therefore the image as given in a large 
instrument is capable of bearing a higher power than that given 
by asmall instrument. The highest power usable depends also 
to some extent on the perfection «f the surface, and in the 
case of a refractor upon its material; also upon the state 
of the atmosphere. Assuming an amount of perfection 
such as is attained by the finest opticians of the present day, it 
is generally considered that an instrument should be capable of 
bearing a power of 100 to the inch. This is strictly true of the 
smallest instruments, and probably also of the largest; but 
unfortunately our atmosphere is very seldom in a condition 
which will enable us to use this high power. It follows then 
that the highest eye-piece of the largest telescope may be 
identically the same lens as for the smallest, for the foci are 
about in proportion to the aperture, and, consequently, the 
same lens which will give a power of 100 with one inch aperture 
and one foot focus will give a power of 2800 with a 28in. glass 
and 28ft. focus. Therefore a much greater degree of accuracy 
is required in the surface of large than of small objectives, for 
the image in both cases is observed with the same power 
magnifier, or eye-piece ; but in the one case the rays have to 
traverse one foot, and in the other 28ft. after refraction and 
before coming to a focus. Any given error of surface therefore 
producing the same angular deviation of a ray from the true 
path, will cause that ray to be twenty-eight times further 
from its true and correct in the case of the 
r instruments. But the rule of 100 to the inch for 
both small and large objectives is subject to qualifica- 
tion. It would be more correct to say that the rule holds good 
provided the eye of the observer has been trained to the use of 
large as well as small telesco What is the difference in 
character of the images formed by small and large telescopes ? 
This is a subject about which there is not much information 
available, and one also about which most observers appear to 
have very hazy ideas. 

He had often been struck by the fact that when an observer 


becomes possessed of an instrument of greater optical power 


than he has been accustomed to use, he is never, as far as Mr, 
Grubb’s experience goes, satisfied with the performance of the 
larger instrument at first. When he was able to give op . 
nity to a great number of persons to observe with the Vienna 
27in. refractor, of the three classes of persons who had that 
opportunity, viz., those who were not accustomed to habitually 
observe with any instrument, those who were constant observers 
with small, but not with large instruments, and those who were 
old, experienced observers with large as well as with small 
instruments—he found that the second class were the least 
satisfied with the appearance of the image in the large refractor. 
No doubt there was some reason for this. What, then, is 
the difference in character of the image itself as formed in 
the focus of a 3in. object glass, as compared with that 
formed by a 27in. object glass? Suppose an equal amount 
of perfection in both instruments :—(1) The image formed by 
the large instrument is, in the ordinary acceptance of the terms, 
more highly magnified, as the focus of the object glass is larger ; 
and for this reason, and also because the column of air through 
which the rays passis larger in diameter, atmospheric disturbances 
have much greater effect on the definition. Therefore, the 
larger the instrument the greater the number of nights in the 
year will it be useless, owing to want of homogeneity of the air. 
Everyone knows this, but hardly any but the most experienced 
observers appreciate the full extent of the difference. (2) The 
actual brilliancy of the image, if the object be a point or a star, 
will be nearly 80 times ter ir the larger than in the smaller 
instruments. If we look at any small bright point through a 
minute hole, either with or without a magnifying lens, the 


good | appearance will vary very much, according as we increase or 


diminish the brilliancy of that star in point of light. Applying 
this principle to the present subject ; if, in the case of the larger 
instruments, we have a space of lignt 80 times more brilliant 
than in the smaller, we must expect to have a much greater 
amount of light surrounding the star in the form of rings; and 
we cannot expect to see a bright star in a large telescope 
surrounded with one neat clear little ring, as we often see it 
in smaller instruments. There are two other reasons also why 
the increase of brilliancy will appear to add more to the light 
round the im than to the image itself. The first is due to 
the well-known fact that a given increase of brilliancy in a faint 
object is much more noticeable than in very bright objects. If 
there be only one small gas jet burning in a room, the addition 
of another makes the illumination sensibly twice as great; but 
if the room be already very brilliantly lighted, the addition of 
an equal quantity of lights will not produce a sensible effect. 
The increase of brilliancy in the faint illumination rings is there- 
fore more appreciated than in the central disc itself, which was 
very brilliant, even with the smaller instrument. The other 
reason is that the central spurious disc is itself smaller in the 

instr t, and therefore does not Jook as conspicuous in 
proportion to the surrounding lights as in the smaller instru- 
ment. 

In considering the relative merits of the various classes of 
telescopes and their adaptability to particular purposes, the 
various classes of reflectors may first receive attention. The 
Gregorian may be — out of the question = an open 
instrument; any advantages it possesses relate only to terres- 
trial objects. The choice lies between the Herschellian, Casse- 
grain, and Newtonian reflectors. The first of these bears the 
palm as respects light-grasping power, but, unfortunately, the 
necessity for tilting the mirror introduces a considerable amount 
of aberration, except the focus be long. The position of the 
observer when using this instrument is uncomfortable and 
inconvenient, The Cassegrain reflector possesses for large 
instruments the great advantage of bringing the observer to a 
convenient position at the lower end of the telescope ; it also 
avoids the necessity of providing a stage or platform for the 
observer at its upper end, as in the Newtonian ; but the equiva- 
lent focus being very long, the eyepiece becomes large and 
cumbersome; furthermore, the arrangements connected with 
the stop are troublesome. With the Newtonian reflector the 
position of the observer for small instruments is the best; the 
fact of his having to look nearly horizontally conduces to his ease. 

The great question of refractors versus reflectors has been dis- 
cussed over and over again, and probably is no nearer a settle- 
ment than many years ago ; each form has its advocates, and so, 
doubtless, will it be in the future. It is argued on behalf of 
reflectors that the image in refractors can never be so perfect on 
account of the secondary spectrum, but on the other hand there 
is no doubt that any given surface error in a reflector will injure 
the definition many times more than the same error will do in a 
refractor. The introduction of a silvered surface to glass mirrors 
some years since by Foucault gave a great impetus to reflectors, 
not alone because it raised the value of the instruments as 
regards light-grasping qualities, but because the renewal of the 
reflecting surface could be effected by a simple chemical process, 
instead of involving skilled labour of the highest class ; hence 
the instrument presents attractions to amateurs. A time comes, 
however, when the amateur tires of this process of re-silvering ; 
he then begins to long for a refractor, which he can leave in his 
observatory for a few months, and on his return find ready for 
immediate use. Excellent work has been done with reflectors, 
but the patent fact remains that the standard instruments of 
almost all observatories, both at home and on the Continent, 
and in America, are refractors. This may partly be due to the 
fact that the adjustments of a refractor are of a much more 
permanent character, and that therefore it is better fitted for 
micrometrical work ; but it is also no doubt largely due te the 
circumstance of the permanence and general iness of the 
refractor as compared with the reflector. 

Mr. Grubb gave the following figures as to the light-trans- 
mitting power of various classes of telescopes :— 

Proportion of Light Transmitted through various Classes of 

Telescopes. 


Approxt- 
j toute 
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Description of telescope. To be taken into account. of rays 
trans- 
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out of 100, 
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Metallic reflector, Herschel-One reflector, four surfaces, 
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, OF Gregorian and absorption .. .. .. 27 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of ou 


FORTY-KNOT SHIPS, 


S1r,—I have no doubt that “in the judgment of the most dis- 
criminating portion of your readers” Mr. Hurst’s latest contribu- 
tion will be of itself quite sufficient to show the impracticability 
of his design for a ship to steam at 40 knots an hour. I may 
therefore dismiss the subject after having made the following 
observations. 

I call Mr. Hurst’s attention to his unqualified statements in his 
letters of May 28th and June 18th, wherein he states respectively: 
—“‘If the speed of a light vessel be quickened from 20 to 40 knots, 
the pistons will run twice as fast as before, and, without any in- 
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crease in the weights of the engines, will generate twice the power.” 
And,—‘‘ What are the impediments to even so high a speed of 
piston as 4000ft. or 5000ft. per minute?” . . . . “‘it will be 
time enough to assert their existence when they have been dis- 
covered.” And I now ask him to justify his remark contained 
in his “‘ missive” of July 2nd:—‘‘The conclusion is therefore 
—_ to, without any warrant from any statement of mine, that 
i the engines I propose to employ this inevitable evil of deficient 
strength would be encountered.” From Mr, Hurst I readily 
expect the answer, that although his first statement was then 
his theory, yet he did not intend to make that theory his 
iagram accompanying hi t letter, purporting to ow 
the combined stresses due to the steam and the inertia of the 
reciprocating parts of an engine at 40 and 160 revolutions, and 
remark that not only have the primary inertia curves been wrong 
in form, but also, assuming that the curve of resultant pressures for 
40 revolutions—as represented by the light dotted curve—is 
correct, the curve denoted by A A A, which is meant to represent 
these combined stresses at 160 revolutions, should be displaced 
from the steam curve by sixteen times the displacements of the 
light dotted curve instead of two times, or a little more, as shown. 
The inertia stresses seem to have been taken as the square root 
instead of as the square of the angular velocity. The full lines in 


the accompanying figure therefore represent correctly the resultant 
stresses in the two conditions ins' of the dotted lines, showing 
that the actual maximum combined stress exceeds by at least four 


times that given by Mr. Hurst. But, further, looking at Mr. 
Hurst’s proposed engine, I first remark that a stress of 87 lb. 
lb. of reciprocating parts, due to their inertia, assumes a connecting 
rod of inBnite length, and that that quantity would require to be 
increased to about 105 1b. or 1101b. to comply with such a length 
of connecting rod as it would only be rational to adopt. Mr. 
Hurst’s ground for using simple engines, he tells us, is ‘that the 
energy of the moving parts finds its equalising counterpoise in the 
initial pressure of the steam.” With a considerably smaller 
factor of safety than is generally adopted in the fastest 
running engines, the weight of the reciprocating parts will 
not be under 6 1b. per square inch of piston area; and the com- 
bined steam and inertia stresses will accordingly be of amounts as 
represented by diagram No. 2, showing that the maximum load on 
the main bearings will be at least 24 times that due to the maxi- 
mum steam-load alone. Mr. Hurst’s engines will therefore yet be 
too heavy; and to increase their weight still more, he pro to 
fit on balance weights, whose chief advantage (?) would be to 
transfer the inertia stresses to that direction in which the shaft 
bearings are least suitable to withstand them. But again, his 
simple engines are to use steam at 2001b. pressure, cut off at 
yyin., giving an average pressure of 66lb. per square inch. I 
wer over the 66]b. m.p.—Mr. Hurst ought to have known 
tter—to notice that his consumption of fuel will certainly not 
be under 41b. per indicated horse-power per hour. As his ship is 
to steam 3000 miles, the engines developing 44,480 indicated horse- 
power for 414 knots, or 47°8 miles, the weight of his coals will 


3000 x 44,480 __ so99 tons, while her total displacement is only 


47°8 x 2240 

3360 tons. Thus the coals alone will sink her 12ft. below her load 
draught ; and I venture to predict that in these circumstances the 
depth of the ocean bottom will be the only correct measure of her 
draught. I have used Mr. Hurst’s estimate of power in the above 
caloulition ; but I must again inform him that ‘‘ Reech’s law ” is 
as was stated by Mr. Mansell, and that his power by that law is 
much under-estimated. 

I refrain from noticing Mr. Hurst’s argument for the strength of 
eal with this whole 


have expected that in these days of Mr. 
eir raison . Again, 


e case of torpedo-boat engines the 
ga! less. Presumably he has yet to learn 
that the relative lengths of connecting rod and crank radius alter 
the inertia stresses of the reciprocating parts so appreciably that 
comparisons of plo Pees 5 force are useless, and moreover 
serve no p since he neglects to give the variations of weight 
indicated horse-power, with variations of these stresses. Mr. 
‘urst need never expect that an engine whose maximum stresses 
per square inch of piston area are three or four times those of 
another, can be made as light. Lastly, some extremely vague 
statements about the relative weights of — running 
at the same m speed are made, I suppose that Mr. Hurst 
intends to state that, in small and large engines runnin 
at the same piston speed, the weight per indicated horse-power 0 


Was poin 


the former is a little larger than that of the latter; and if the 
stroke of the large engine is increased—the piston speed still 
remaining constant—a further smaJl reduction of weight may be 
effected. This is quite true, but it is what neither I nor any other 
of your correspondents have doubted; on the contrary, it is what 
out to him. The case which applies to his proposed 
engines is that in which the revolutions of both small and large 
engines are constant. Here the number of times which the maxi- 
mum stresses per square inch of cross-section of the reciprocating 
a in the large engine exceeds those in the small engine is at 
east the square of the ratio in which the large engine is increased 
from the small one, Consequently, the large engine must be much 
heavier per indicated horse-power than the small one. Mr. Hurst 
has therefore evaded the point at issue. Ihave only again, and in 
fine, to repeat my former criticism of his designs. He is hopeless] 
wrong with his estimate of the weight of machinery—his yor 
alone sufficing to sink the ship—he is too light with his hull, and 
he yet misunderstands the estimation of power for the speed. 
Edinburgh, July 13th, ALEXANDER CLEGHORN, 


Sir,—No rejoinder having a to Mr. Hurst’s letter upon 
this subject, I presume that the practicability of attaining some 
such speed as he has indicated with some such power as he has 
prescribed is now generally recognised and admitted. This being 
80, it becomes expedient to call attention to the other points of his 

per in which the high speed of forty knots was merely one of the 
incidents claiming public attention. His design was to show how 
a navy far more efficient than our existing navy might be main- 
tained at far less than the existing cost, and this end was to be 
accomplished by holding out inducements to steamship owners to 
provide a class of vessels having a very high speed which in times 
of peace would be available for carrying the mails and for com- 
mercial objects, but which in the event of war should be placed at 
the dis 1 of the Admiralty for purposes of defence or aggression 
on predetermined terms. Lord Charles Beresford has, I observe, 
quite recently propounded the same idea, which has also the high 
sanction of Mr. Barnaby’s authority, and there appears to be little 
doubt that the reasons for the adoption of this course are so 
numerous and forcible that it must before long be adopted. 

High-speed vessels must necessarily light vessels. But in 
order that their powers of offence may be great, it is necessary that 
they shall carry very powerful guns, and very powerful guns of the 
ordinary type are necessarily very heavy. Mr. Hurst, therefore, 
proposed in his paper that the guns used should be rocket guns, as 
on this _—— of action power and lightness would be reconciled. 
It is impossible to construct guns of the ordinary character but of 
very large dimensions in which the metal will not be overstrained. 
With rocket guns only a small part of the gunpowder is burnt in 
the gun itself, producing only a very moderate amount of strain; 
and although this small charge would of itself be insufficient to 
give a long range, it gives sufficient velocity to the projectile to 
——= rocket composition to maintain the flight with little loss 

rom slip. 

Another matter dealt with in Mr. Hurst’s paper was the pro- 
duction of sound castings in steel and wrought iron by employing 
a new method in the manufacture of guns. The Rodman system 
could be introduced, which has heretofore been applicable only to 
cast iron guns, and consists in cooling the gun from the inside 
while the outside is kept hot. JAMES C, PAULSON. 

Chiswick, W., July 19th. 


THE FRAMING OF IRON AND STEEL SHIPS. 


Srk,—With reference to your article upon this subject, allow me 
to state that, in my judgment, the frames of iron and steel ships 
should be horizontal. Nor is the reason for this conclusion far to 
seek, The strength of any structure is measurable by the strength 
of its weakest part. It is in the transverse direction that iron and 
steel ships have shown most weakness, and it is in that direction 
they should co: ueptly be strengthened by such reinforcement 
as only horizontal frames will give. Many iron ships have broken 
through the middle—some from getting aground on an uneven 
surface where they were d by the tide, while others have 
cracked down the sides at sea. But I have never heard of any iron 
vessel breaking horizontally, and vertical frames needlessly recruit 
the strength in that direction. 

When I first began to build iron ships on the Clyde, in 1852, the 
frames were invariably vertical, and were of heavy scantling, and 
set very close together. The Persia, which was regarded as the 
most fa ble speci of Clyde design about this epoch, had 
tie frames set 18in. apart, and the angle irons of which they were 
formed and the reverse bars together formed a belt of such width 
that one could hardly see between the frames when looking upon 
the side of the ship. The first vessel I constructed had also vertical 
frames, but they were of light scantling, and were set 3ft. apart. 
The material thus saved was expended in forming the vessel with 
an iron deck beneath the wooden one, and also with a double 
bottom. Some few years afterwards I saw both of these vessels in 
dock at Liverpool. In the Persia thousands of rivets were being cut 
out, which had worked loose from the great strain to which they had 
been subjected, and the sides had also cracked down for some 
distance during a rough Atlantic voyage, so that the vessel had a nar- 
row escape from being lost. In the light vessel formed with a double 
bottom and iron deck not a rivet was defective, and no repair of 
any kind was required, though the vessel had been performing 
very heavy work in the Black Sea during the whole of the Crimean 
War. In wooden ships many strong ribs are needed, as there is 
nothing else to keep the edges of the planking together. But in 
iron vessels the edges of the plates are rivetted to one another, 
which constitutes a sufficient and far firmer connection. If the 
frames of the Persia had been horizontal she would not have 
cracked down the sides at sea, whereas vertical frames do nothing 
to hinder this. The most important additional element of strength 
in modern iron vessels, however, is the iron deck upon which the 
wooden deck is laid. But this innovation was long resisted. I 
gave several lectures upon the subject more than thirty years ago, 
at the Mechanics’ Institute in Greenock, and had ten models of 
vessels constructed with and without metal decks, to illustrate the 
doctrine that in iron ships iron decks were indispensable to obtain 
the greatest strength with the least materials. The models were 
first weighed, and then broken, as a beam, by the application of a 
heavy load, so that the strength of the two could be readily com- 
posse | Nevertheless, it was only by slow degrees that the method 
of constructing vessels with iron decks came into use. Much 
credit is due to Mr. Brunel for having been amongst the first to 
discern the advantages of the system, which was very skilfully and 
effectually applied by him in the case of the Great Eastern—a 
vessel which, so far as the hull is concerned, must be regarded as 
the most perfect iron vessel that has yet been built. 

Such are some of the reasons which may be recited for construct- 
ing iron vessels with horizontal instead of vertical frames. There 
is still another reason of perhaps still greater cogency, which is not 
now generally discerned, and which I will not dwell upon now. 
This reason, however, I may explain in a subsequent letter, should 
you consider the present one worthy of insertion in your pages. 

Sunnyside, Chiswick, July 19th. JOHN Bourne. 


ARRANGEMENT OF STATIONARY ENGINES WITH CONDENSERS. 


Sir,—In the arrangement of stationary compound, tandem, or 
single cylinder horizontal engines, there is sometimes a difficulty 
as to the best position and mode of working the air-pump. Some 
engineers prefer placing it below, at the front end of low-pressure 
cylinder, so as to allow of its being worked from the end of crank- 
pin and by a connecting-rod to the L lever on the working shaft. 
Others in place it in this same position, but work it from the 
piston- crosshead, by means of links, and L lever direct. 
some engines it is behind the high-pressure cylinder, and worked 
from piston-rod cap by means of a — lever, giving motion to 
a rod passing under cylinders to the said L lever on cross or rocking 


shaft. Twoair pumps, with one condenser between, are used, and 
worked in the way last described. A better vacuum is claimed in 
this case, and, through the pumps being balanced, a steadier motion. 
Double-acting horizontal pumps, placed under and in line with the 
cylinder, worked by an arm from the piston crosshead, have given 
good results; but the position of the valves, coupled with the diffi- 
— a repairs are required, prevent their being more generally 
opted. 

In drawing attention to some of the plans so well known, I hope 
it may produce an expression of opinion from some of your able 
correspondents as to the best arrangement, and I trust you will 
consider the subject worth the space required in your columns. 

Rochdale, July 19th. Tuomas S, SAWYER, 


HYDRAULIC PROPULSION, 


Sir,—Having recently seen some letters in THk ENGINEER 
relative to hydraulic propulsion of vessels, and having some years 
ago put an hydraulic propeller in a bluff-bowed canal boat 60ft. 
long and 13ft. beam as an experiment, must be my excuse for now 
writing you. Ihave had this boat loaded with 60 tons on board— 
the sides of the boat not being more than 5in. above water—and 
propelled it from three to four miles an hour with about 3-horse 
power—I was not allowed to drive it any quicker. There was no 
commotion in the water in the wake of the boat except a few 
bubbles some yards astern; in fact, it was a success, but circum- 
stances occurred that prevented me from following it up. But I 
can safely say from experiments I made with this buat and a large 
model, that I could fit up boats either for speed or towing purposes 
that would take the shine out of anything afloat. If anything 
crops up about hydraulic propulsion the Waterwitch is at once 
instanced as to the failure of the hydraulic principle as applied to 
the propulsion of vessels, but the wonder to me is that they got 
the speed out of her that they did. lem an engineer, and have 
always found an ounce of practice worth a ton of theory. To 
conclude, and taking into consideration the immense advantages 
that would accrue from hydraulic propulsion, I cannot but think 
that it must come to the front yet, as by this plan only can a great 
speed be got with a small consumption of fuel. The following are 
some of the advantages to be got by using a perfect hydraulic 
propeller :—(1) It will propel, no matter how the vessel pitches or 
rolis, (2) For war ships there is nothing outside the vessel that 
can be injured. (3) In the event of a leak from any cause the 
propelling machinery would pump out the water and propel at the 
same time. (4) For canal boats it would be the very thing, as it 
would not injure the banks. (5) The machinery would be much 
simpler than for a screw boat, and would cost less and be more 
economical. (6) More speed could be got by this method of pro- 
pulsion than by any other. (7) A vessel can be turned in its own 
length. (8) A vessel can be steered by this propeller. (9) As an 
auxiliary on sailing ships for long voyages it would be invaluable. 
(10) Any vessel, either sailing or steamship, can be altered to this 
principle. GOAHEAD, 

London, July 20th. 


FEED-WATER HEATERS AT NORWICH. 


Srk,—In your notice of machinery at the Royal Agricultural 
Society at Norwich, pages 43 and 44, of your issue of July 16th, you 
illustrate and describe a feed-water heater attached to a traction 
crane engine, by Messrs. Charles Burrell and Sons, of Thetford. 
The description states that ‘‘ The cold water from the pump enters 
the coils on both sides at the top, and passes out at the bottom to 
the clack-box at considerably above the boiling temperature. When 
the engine is running empty the temperature stands at 200, and 
with the work full on it rises to 250 deg.” 

As the patentee, and as representing the makers of what we 
claim to be the most efficient heater, I hope you will allow me to 
make a few remarks upon such a performarce as that mentioned 
above. The heating pipes are entirely enclosed in a space filled 
with the exhaust steam, and all the heat transmitted to the water 
in the heating pipes must be obtained directly from the steam 
surrounding them. In such a limited space it is impossible to get 
@ very large amount of heating surface; consequently the final 
temperature of the feed-water must be considerably less than the 
mean temperature of the exhaust steam—certainly 5deg. Fab. 
Exhaust steam from a small engine of this description is certain to 
be loaded with water in suspension, and quently at a tempera- 
ture exactly co mding to its pressure. In heating the feed- 
water about one-fifth of its bulk will be condensed on the heating 
pipes; so it is evident that to obtain a temperature of 250 deg. in 
the feed-water, the steam supplying the heat, if in presence of con- 
densed water, must be at least 255 deg. mean Seen corre- 
sponding to a mean pressure of about 18 1b. above the atmosphere ; 
i.e., to obtain this temperature the engine must work with a mean 
back pressure of 18 lb. 

It is also stated that the feed-heater is fixed to the base of the 
chimney ‘‘in such a manner as to utilise a portion of the heat from 
the smoke-box.” As near as I can measure it, there is about five 
square feet of heating surface, which is vertical and only exposed 
to chimney heat; before this heat could do an atom of good it 
would have to evaporate the water held in suspension in the 
exhaust steam, and re-evaporate all the steam condensed on the 
heating pipes; so it is obvious that this can have no effect whatever 
on the final temperature of the feed-water, and the result will be 
identically the same as if the heating pipes were placed elsewhere 
away from the chimney. 


JAMES ATKINSON, Managing Director. 
The British Gas Engine and Engineering Company, 
Albion Works, Gospel Oak, London, N.W. 
July 20th. 


TRADE IN THE NortH.—On the 14th inst. the members of 
the North of England Institute of Mining and Mechanical 
Engineers visited Cleveland in order to inspect the iron- 
stone mines of Messrs. Bell Brothers; the party afterwards 
adjourned to the Alexandra Hotel, Saltburn, and had lun- 
cheon, the chair being occupied by Mr. John Rogerson, one of 
the directors of the new Manchester Ship Canal. Sir Lothian 
Bell was also present, and made a few remarks in reply toa vote 
of thanks unanimously accorded him for the facilities he had 
afforded during the day. Sir Lothian Bell tooka decidedly gloomy 
view of the prospects of the iron trade. Hesaid that iron was now 
being sold in large quantities at a price which could only involve 
loss. If something was not done to bring the trade of the district 
more into harmony with sound commercial principles disastrous 
consequences would certainly ensue. At present, he thought that 
capitel was being employed injudiciously, and that the most was 
not being made of the valuable material produced. 


PETROLEUM VESSELS.— Vessels specially arranged for the 
petroleum trade have already been made by Messrs. R. 
Craggs and Sons, of Middlesbrough, and Messrs. William Gray 
and Co., of Hartlepool, and are understood to be answering 
fully the expectations of their owners. The example appears 
now to have been followed on the Tyne. A steamer called 
the Gliickauf has been built at the yard of Messrs. Armstrong, 
Mitchell, and Co., for the same purpose, and is destined to trade 
between America and Europe. She is 300ft. long, and of a capacity 
of 3000 tons dead weight, fuel included. The internal arrange- 
ments, as ds tanks, are similar to those of her predecessors. 
The principal difficulties to be met are:—Firstly, the tendency of 
the crude petroleum to expand with any increase of temperature ; 
and secondly, its liability to give off by volatilisation vapours which 
might become ignited and explode. These dangers are met by con- 
necting the oil tanks one with another, and by furnishing them 
with ventilating pipes. The Gliickauf left the Tyne on Tuesday 
week for New York, where she will take in her first cargo of petrce 
leum for transport to Europe, 
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H question. There is still much that is open to the gravest objection ; 
: notably, his return to simple engines exhausting to the condenser 
at absolute of about 151b. inch. I would 
we are informed that he has discovered some engines in which the 
centrif force at the crank-pin is greater than in the engine he 
| 
| 
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THE MALTA 


WATERWORKS—COMPOUND PUMPING ENGINE AND PUMPS. 


MESSRS. HATHORN, DAVEY, AND OO,, LEEDS, ENGINEERS, 


Ba 


COMPOUND PUMPING ENGINE, MALTA 
WATERWORKS. 


THE accompanying engravings illustrate a compound pump- 
ing engine and pumps made by Messrs. Hathorn, Davey, and Co., 
Leeds, for the water supply works of Malta. These engravings 
may be taken as illustrations of good examples of plant 
for small waterworks. They include the complete plan and 
elevation of the engine and pumps, and a section of the 
well pumps. The latter show that the water is first pumped 
from a well to the ground level into a reservoir, and from this 
it is forced to a higher elevation by means of a double-acting 
force-pump. The rising main from the well pumps at O is not 
shown in the engraving, but it will be gathered that the main 
from O carries the water to the reservoir mentioned, and that 
the double-acting force pump is that shown at the rear of the 
engine. A side elevation of the valve gear is given in the 
enlarged view above. The air pump of the engine condenser is 
worked off the rocking arm shaft by means of a rod on a sepa- 
rate arm. The pumping engine is fitted with Davey’s 
differential valve gear, as shown in the larger view of that part 
of the engine. The pumps are of Davey’s simple type, and 
need no description. 


THE MEAT SHIP SELEMBRIA. 


THE importation of frozen meat to this country continues to 
increase, and the recent arrival in the East India Docks of a 
cargo of over 30,000 frozen carcases of mutton—in excellent 
condition—is the latest, and, as yet, the most extensive contribu- 
tion that has been made in the form of a single cargo to the 
meat supply of this country. This has been brought by the 
steamer Selembria, from the Falkland Islands. It is noteworthy 
that East Falkland was only colonised by British subjects in 
1853, and West Falkland in 1861; and that there are now nearly 
600,000 sheep in the islands. Those brought over average from 
60 lb. to 70 1b. each, and sales were effected of portions of the 
cargo at over 5d. per pound. The s.s. Selembria, chartered by 
the Falkland Islands Meat Company, which has entered into 
agreements with the owners of sheep for the supply of 60,000 
per annum, is asteamer of 3041 tons register, and was fitted out 
completely by Messrs. J. and E. Hall, of Dartford and London, 
for this trade, with more powerful refrigerating machinery than 
any other steamer afloat. 

In the after part of the forward ’tween decks are placed four 
of Messrs. Hall’s 70,000ft. refrigerators, made under 
Ellis’s patent. The machines are athwartship, two on either 
side, and conveniently arranged for access and manipula- 
tion. All the machines are connected to the two main boilers of 
the ship, and also to an auxiliary one of sufficient size and 
power to drive two of the machines. The necessary valves are 
fitted so as to permit any machine being driven by any boiler. 
The three cylinders of the machines are arranged side by side 
and fixed to a foundation frame, which is provided with a slipper 
guide in the centre for the compression crosshead, and bored 

ides on the outside for the other two crossheads. This frame 
is bolted on to the top of three cast iron boxes, which are fitted 
as surface condenser, tubular water cooler, and tubular air 
cooler respectively. The crank shaft has a single throw in the 
centre with two outside crank pins, one at either end, fixed into 
the fly-wheel, and on which the steam and air expansion cylin- 
ders work, the angular position of these crank pins are similar and 
at such an angle with the compression crank that is the best | 
to give an equable turning effort, and to enable all 
the main and cut-off valves to be worked by two excentrics 
only. All the slide valves are balanced, the pressure being 
on the inside and exhausting at the outside edges. As a con- 
sequence of this arrangement there are no stuffing boxes required 
for the valves and spindles when they pass through the cast iron 


casings containing the valves. The pumps, which are hori- 
zontal, are fixed at the steam cylinder side of the bed, and | 
worked by a rocking lever, attached by means of a link to the 

crosshead pin, immediately above it. The pumps are combined | 
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in one casing, which is divided into two—one half acting as the 
air, and the other as the circulating pump; the f pump 
being worked by a prolongation of the main-pump rod at the 
back. The air, after being compressed, passes to the water- 
cooler, where it is cooled by the circulating water, after which 
it goes to the air cooler, where its temperature is still further 
reduced by the circulation of the waste cold air from the 
chambers ; and thence on to the expansion cylinder. The waste 
or expelled air from the chambers, after passing through the air 
cooler is drawn into the compression cylinder with fresh air 
from the engine-room. The approximate capacity of the 
chamber is such as to hold about 950 to 1000 tons, or 30,000 
carcases of mutton. The whole of the two forward main holds, 
the forward of the after one, and the ‘tween decks, both fore 
and after, are utilised for the chambers. The forward ’tween 
decks, which are divided into two transversely, eae | 
above the dividing bulkheads of the main hold, are fitted wi 

hanging arrangements fur the purpose of freezing the carcases 
on board, each chamber acting as a freezing room while the 


other is being discharged into the hold below, and vice versd, | 


The installation was superintended by Mr. George A. Good 
Westminster, as consulting engineer to the company. 

The s.s. Selembria left England in December last, and would, 
in the ordinary course, have returned in April but for the pre- 
parations that it was n 


win, 


to be found on the other side. Thus, it was necessary to take 
out a staffof butchers to deal with the meat in the first instance, 


| stevedores to stow away the carcases in the lower hold as soon a . 
were f —this latter tion being carried out in | neer e ‘or the une, whe 
dings. | son, assistant engineer, to the Elecla ; 


the ’tween decks—and mechanics to erect the necessary buildin 


tramways, and derricks at the three principal ports where the 


ecessary to make in the first instance — 
before the meat could be shipped, as no labour or materials were | 


PLAN 

<7 
ELEVATION 


The colonists have hitherto conten’ : 
| they could realise with the wool, skins, and tallow to be obtained 
| from their sheep; but now, in consequence of this most recent 


taken out in the ship. 
themselves with what 


development in ting machinery by means of cold a7 
air, they will be able to send their mutton to the Englis' 
| market not only to their own advantage but also to that of the 
consumers over here, and there appears to be every reason to 
expect that the enterprise, which been entered into in so 
| complete and ical a manner, will result successfully. 


| 
| 


| BEAM PUMPING ENGINES—MIDDLESEX 
WATERWORKS. 


_ _As a supplement, we this week publish a two-page engraving 
| of a very fine beam pumping engine, lately constructed for the 
Middlesex Waterworks by Messrs, James Simpson and Co., in 
their engine works, Grosvenor Road, Pimlico. With these 
engines some of the most economical results ever achieved have 
been obtained, and we are glad to be able bod wey before our 
readers the engravings now published, which will be followed by 
details and descriptive particulars. 


| ENGINEER APPOINTMENTS,—The following appointments 
| have been made at the Admiralty :—Alfred Waters, fleet engineer, 
| to the Asia, for the Neptune, when paid off; John J. Carey, engi- 

id off H John Richard- 
C. M’Lean, assistant 
engineer, to the Asia, for the Neptune, when paid off. | ; 
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automatic cut-off, as shown 
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HORIZONTAL CONDENSING ENGINE.—EDINBURGH EXHIBITION. 


THE EDINBURGH INTERNATIONAL 
EXHIBITION, 
No, VII, 


open to the top and the other to the bottom of the steam 
cylinder; there is a helical port cut in each compartment. 
The angular motion received from the governor opens one 
end of the cylinder to the steam ari the other to the 


Tue condensing engine illustrated®by the accompanying | exhaust, causing the piston to move. This motion of the 


engravings is exhibited in the Edinburgh Exhibition by 
Mr. John Cochrane, of the Grahamstone Foundry, Barr- 
head. The engine is of 8-horse power nominal, and has a 
9in. cylinder, with 18in. stroke, 
and makes 100 revolutions 
per minute. It is fitted with 


by the engravings, Figs. 1-4 
Figs. 1 and 2 show the curv 
of the and 
face respectively, as e 
would be if develo pd 
flattened out. It will be at 


| piston gives a lateral motion to the valve cutting of the 
_ steam and exhaust in proportion to the amount of angular 
‘movement caused by the governor; so that whatever 


once understood that the 
partial revolution of the 
valve by the governor causes 
the V-shaped valve to cover 
more or less of the V-placed 
ports of the cylinder or of 
the exhaust valve. The 
annexed diagram is from “ 
engine running empty. It 
tells its own rer The engine 
is of good design and work- 
manship. The accompanying 
engravings illustrate Mur- 
doch’s combination governor 
for marine engines, as made 
by Mr. Cochrane. Its pur- 
pose specially is the preven- 
tion of racing of marine 
engines, but it can be used 
for regulating land engines 
where the power required is 
great, in an improved manner, 
by making the governor of a 
small sensitive type balanced 
so that the motion of the ship 
pitching or rolling has no 
effect on the governing prin- P 
ciple. It is driven by a rope or belt from the main engines, 
and adjusted so that any increase of speed partially cr 
entirely closes the throttle valve. From the section it wi!l 
be seen that it consists of a very small itor combined 
with four balls running loose on a spindle and driven by a 

the driving pulley. The inertia of 
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bevel pinion cast on 


\ 
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MURDOCK’S MARINE GOVERNOR. 


the fly-wheel allows the bevel pinion to overrun it on any 
increase of speed, and the acquired centrifugal force in the 
balls maintains the _— This movement gives a 
lateral motion to the sleeve, which motion is communicated 
to the steam cylinder valve spindle, opening to the steam 
and exhaust es, whereby the piston in the cylinder 
is moved out or in, and being connected to the throttle 
valve of the main engines, it is closed or opened as required. 
The valve is a small hollow cylinder with a longitudinal 
partition, which divides it inte two compartments, the one 


Fiz. 4—VALVE AND GOVERNOR OF COCHRANE’S ENGINE. 


movement is given by the governor to the small valve is 
followed by a similar proportional movement of the piston 
in the steam cylinder and communicated to the main 
throttle valve. The means of adjustment are very simple, 


DIAGRAM FROM COCHRANES ENGINE. 


and can be effected while the machine is running. It has 
been fitted to twelve of her Majesty’s ships and to about 
four hundred merchant ships, giving most satisfactory 
results, 

The name of the inventor of the valve gear described 
last week was incorrectly given as Swain, instead of Swan. 


THE DUSTBIN. 


Tue head of the engineering department of the Local Govern- 
ment Board, Sir Robert Rawlinson, has the highest possible 
opinion of the importance of scavenging and of the dangers of 
neglected dustbins; but he does not seem to have impressed the 
suburban authorities with the same salutary ideas, for there are 
districts just outside the four-mile radius from the centre of 
London where dustbins are not only dangerously neglected by 
the local vestries, but where even when they are not neglected 
by the vestries or their contractors, the collection of house 
refuse is supposed to be sufficiently frequent if it is made once a 
fortnight. It would be interesting to know whether the Local 
Government Board consider a fourteen days’ collection of 
rubbish and refuse from a moderate-sized household to be likely 
to conduce to the sanitary welfare of those in the house. 
In winter there may be no objection to it, but in the hot 
weather which we have, fortynately in other respects, had with 


us lately with but slight intermission, it is calculated to have 
the worst effects. In summer there is in most houses 
but one fire, namely, the kitchen fire, to make ashes; 
whilst, on the other hand, the vegetable and other rapidly 
decomposing materials are in greater quantities. Hence the 
necessity for more frequent removal in the summer. To reduce 
the evil effect of the gases arising from the decomposing 
rubbish it has been suggested that the ashes should be kept 
s2parately from the vegetable and animal refuse; but a corre- 
spondent, who calls attention to 
this subject, says that he has 
tried the covered galvanised re- 
ceptacle for the latter, with the 
result that, at the present time, 
matters are worse than ever. 
The ashbin receives but a small 
daily addition and is perfectly 
harmless, but the galvanised 
receptacle is after a week so 
noisome a producer of foul 
gases that servants can hardly 
be induced to raise the cover to 
add to its contents. This being 
the case, he is worse off than 
when only the common brick, 
wood covered, dust bin was used, 
and in this dilemma asks what 
is to be doneand to whom hemust 
appeal fora satisfactory solution 
of a difficulty which, if not re- 
moved, will be productive of 
serious effects on the health of 
large numbers of people. We can 
only say that a fortnight is cer- 
tainly too long a time between 
each collection, and ought to be 
reduced to one half this in the 
summer time. Inhabitants have 
to pay for the collection at proper 
times, and loca! authorities and 
officers cannot expect that short- 
comings on so important and yet 
* so simple a matter can be con- 
tinually overlooked, and contrac- 
tors allowed to shirk the work 
for which they are paid. Scaveng- 
ing, as Sir Robert Rawlinson in- 
sists, is the first and chiefest ne- 
cessity ; but this view needs to be 
impressed by the Local Government Board upon the local autho- 
rities. Concerning the use of the galvanised vegetable and 
animal refuse receptacle, it may be questioned whether this is 


MURDOCK’S MARINE GOVERNOR. 


not of necessity productive of more harm than good in summer, 
for it is usually small in area as compared with the brick dust- 
bin, and decomposition is favoured by the closeness with which 
the refuse is packed and the greater heat of the foul atmosphere 
in the metallic box, ; 
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RAILWAY MATTERS. 


Tue Transcaspian Railway to Merv has been completed, and was 
opened for traffic on the 14th inst. 

A Boarp has been appointed by the South Australian Cabinet 
to inquire inte the late railway accident at Islington, by which 
damage amounting to £1200 was caused by a runaway engine. 

THE Sofia Chamber continued the discussion on the 19th inst. of 
the Minist:ria! Bill for the purchase of the Rustchuk-Varna Rail- 
way, and agreed to the proposals of the Government, and appointed 
a special committee to examine the arrangement for the purchase 
of the railway, and to make a report to the Chamber. This vote, 
it is said, ensures the ratification by the Chamber of the concluded 
agreement. 

THE first through train to Vancouver over the Canadian Pacific 
Railway was composed of two baggage, mail, and express cars, a 
second-class car, two immigrant sleepers, two first-class cars, two 
sleeping cars, and a dining car. There were 140 passengers on the 
train. The company intend toattach refrigerators to their freight 
trains, and to deliver frozen salmon in Toronto from Vancouver 
for le. per pound. 

THE Russian Government has again under consideration the 
scheme for constructing a railway across the Caucasus. It pro- 
vides for a line from Darg-Koch to Gori, 183 versts in length, of 
which seventeen versts are t ls, The | t of these will be 
six versts. The cost of the line is estimated at about forty million 
roubles, and the construction to take five or six years. The railway 
will be of great commercial as well as strategic value to Southern 
Russia. 

On the 15th the directors of the Barry Dock and Railways 
visited the works, accompanied by the resident engineer, Mr. John 
Robinson, M.IL.C.E. They inspected the Ely Viaduct, the arches 
of which are now being turned, and many of the bridges, which are 
fast approaching completion. The masonry for the dock basin has 
been commenced, and the dock excavation is progressing very 
rapidly, at about 50,000 cubic yards per week. 

In coneluding a report on an accident which occurred on the 
1st June, near Brora station, on the Highland Railway, Major 
Marindin says :—‘‘ As to mixed trains, it is becoming almost 
wearisome to reiterate the statement that the practice is one con- 
demned by the Board of Trade, but I must again record my 
opinion that no wagon should be allowed, under any circumstances, 
to be placed in a train in front of passenger carriages, unless it 
be one specially constructed and fitted for running in passenger 
trains.” 


WE understand that Mr. J. A. F. Aspinall, of the Inchicore 
Works, has been appointed chief mechanical engineer of the Lan- 
eashire and Yorkshire Railway. It appears that the compan 
intends to increase its works, so as to add to its own power of self- 
supply of materials and rolling stock, and the new shops at 
Holwich are very extensive. These works will probably equal any 
in the kingdom, and the title ‘‘locomotive superintendent ” does 
not cover the comprehensive duties of the chief of the mechanical 
operations of so large a concern. 

THE Amsterdam Courier reports that as the passenger train from 
Essen was approaching Winterswyk station, a train was shunted 
across the main line just in front of it, and a disastrous collision 
appeared inevitable. The engine-driver was, however, able, by 
instantly applying the automatic friction brakes—Heberlein—with 
which the Prussian train was supplied, and by reversing his engine, 
to bring his train to a standstill only a few paces from the shunting 
train, thus affording another proof of the value of efficient con- 
tinuous brakes at the command of the drivers and 

A seEntes of trials was made on the Colne Valley Railway, on 
the 16th inst., with a passenger train fitted up throughout with 
the automatic friction—Heberlein—brakes, for which a gold medal 
was awarded at the International Exhibition of Inventions last 
year. A number of gentlemen interested in railway appliances 
witnessed the experiments, including amongst others Colonel le 
Messurier, RE., Mr. R N. Barnett, C.E., Mr. J. Imray, C.E., 
Mr. Walmisicy, C.E, and Messrs. Colam, Ridley, Masters, 
Mackie, Lennox, Macaulay, and others. The following were 
amongst the « xperiments mad< :—Train to be suddenly stopped by 
the driver ou his remarking, when rounding a curve at high speed, 
that a bridge has been carried away. A broken axle supposed to 
be remarked by the guard, who stops the train from the rear van 
with the steam full on. A coupling supposed to become ruptured 
on a rising gradient of 1 : 70, the train stopping automatically on 
the brake cord being broken. Working a team of carriages down 
an incline without the engine, and moderating and accelerating its 
speed at pleasure. Stopping suddenly from full speed whilst 
passing through a station, on the home signal being unexpectedly 
raised. The simplicity and efficiency of the system gave great 
s.t sfaction to all present, as showing its special applicability on 
railways generally, and particularly for the secondary railways, 

A GENERAL classification of the May accidents on American rail- 
ways is made as follows by the Railroad Gazette :— 

llisions. Derailments. Other. Total. 


Defects ofroad .. .. .. — «. 17 
Defects of equipment... .. 10 .. Ss 6. 24 
Negligence iu operating .. 16 5 . 
Unioreseen obstructions .. 1 20 
Unexplained .. .. .. .. — 9 9 

Total ° 27 58 .. 8 93 


Negligence in o; ting is thus charged with 224 per ont. of all 
the accidents, ae of road with 18, and defects of equipment 
with 26 per cent. A division according to classes of trains and 
accidents is as follows :— 


Accidents. Collisions. Derailments. Other. Total. 
Toapass.andafreight .. 8 .. .. — — 8 


This shows accidents to a total of 120 trains, of which 31 (26 per 
cent.) were passenger trains and 89 (74 per cent.) were freight 
trains. The enormous ———- of derailments does not cease, 
although the unexplained derailments are somewhat less. 


A Boarp of Trade report by Major Marindin on the result of an 
accident which occurred on June 24th, between Dunphail and 
Forres, on the Highland Railway, when a mixed train from Perth 
to Inverness consisting of two engines and tenders, forty-one 
loaded wagons, one third-class and one first-class carriage, two 
brake vans—one in the centre and one at the rear of the train— 
and a closed van immediately in front of the rear brake-van, was 
running at a speed of about thirty miles an hour down a steep incline 
about 3} miles north of Dunphail, one of the wagons left the rails 
and ran about 340 yards before the rest of the train left. In con- 
cluding his report, he says:—‘‘ There have been three accidents 
attributable to this cause on the Highland line within the last year, 
one near the Mound, on the 26th November, 1885, where three 
passengers were injured, and some would almost inevitably have 
been drowned if the accident had taken place at high tide; one 
near Brora, on Jane 1st, 1836, where two passengers were injured ; 
and the one now under consideration, where, looking at the 
position of the third-class carriage, it is astonishing that no 
ey was injured. With these warnings before them, it is to 

hoped that the company will not run the risk of being called to 
account for a fatal accident from a similar cause, but will decide 
to abandon the practice of running goods wagons of ordinary pattern 
ia front of passenger carriages,a practice which has been con- 
sistently discountenanced by the Board of Trade, and which is 
objectionable, not only because of the danger of a wagon breaking 
down, but because trains so made up cannot well be properly 
equipped with that amount and description of brake power now 
considered necessary for passenger trains.” 


NOTES AND MEMORANDA. 


In the report of the Inspectors of Explosives, the explosion of 
tablets of chlorate of potash in the pocket of a gentleman in Brook- 
line, Mass., who dropped his watch upon them quickly, is charac- 
terised as the most curious explosion of the year. Among other 
** explosive medicines ” is mentioned nitro-glycerine, which is made 
up with lozenges, &c , for use in cases of angina pectoris and other 
complaints. 

Tue report of Dr. Odling, Dr. Tidy, and Mr. W. 

F.R.S., on the supply of water to the metropolis during the month 
of June, states tbat it “ maintained the same excellent character 
which it has manifested for some months past. Of the 518 samples 
of water examined during the past three months, no single sample 
was found to be otherwise than well filtered, bright, and practi- 
cally free from colour. The mean amount of organic carbon in the 
Thames-derived supply for the three months was ‘155 part in 
100,000 parts of the water, the mean amount in last month’s 
supply being ‘152 part, and the maximum amount in any one 
sample being “177 part in 100,000 parts of the water.” 

A REMARKABLE example of the increase of temperature in the 
earth towards the centre has been presented at Pesth, where the 
deepest artesian well in the world is that now being bored for the 
purpose of supplying the public baths and other establishments 
with hot water. A depth of 951 metres—3120ft.—has already 
been reached, and it furnishes 800 cubic metres—176,000 gallons— 
daily, at a temperature of 70 deg. Cent.—158 deg. Fah. The 
municipality have recently voted a e subvention in order that 
the boring may be continued to a greater depth, not only to obtain 
a larger volume of water, but at a temperature of 80 deg. Cent.— 
176deg. Fah. It is suggested that it is thus within the bounds of 
probability that the time may come when a brewer will obtain his 
water supply from a well of sufficient depth to yield “‘ liquor” at 
the mashing temperature. 

WITH a turbine for power transmission by cable at Ober Ursel, near 
Frankfort-on-the-Main, over a distance of 3171ft., Prof. Reuleaux 
estimates that the specific value of transmitted power per pound of 
material would become with shaft transmission as 1 to 70 of the 
present transmission, or 70 lb. weight would be required to do 
what 1 lb. in the present carrier accomplishes. As it is, out of 
104-horse power given out at the turbine, 14°56-horse power are 
lost in transmission, while with shafting the loss would be 52-horse 
power, and instead of running all the year round, the 40 3-horse 
power available at low water would not turn the shafting. Prof. 
Reuleaux proposes to apply rope driving not only to main trans- 
missions, but to run all the machines of a large shop, for which he 
would use one continuous cable running the counter shafts directly, 
and in ease of most machines even driving the machines directly, 
with only the intervention of a friction clutch to allow of ungear- 
ing. The cable would be kept tight by a counterpoise in the usual 
manner, and could be applied to every conceivable operation of the 
shop, the exceedingly high specific value of the form of transmis- 
sion far over-balancing the great length of carrier to be kept in 
operation. He refers to the saving that must be effected in a 
great cotton factory, in one of which in the United States—pre- 
sumably the Pacific Mills, at Lawrence, Mass.—there are about 
4°8 miles of shafting. 

HERR FENNEMA, & mining engineer at Buitenzorg, in Java, has, 
Nature says, made some observations on the recent volcanic erup- 
tions in that island which are of interest as setting at rest a matter 
on which some doubt has existed. On the authority of Junghuhn, 
the general belief has been that in historic times all the volcanoes 
of Java—and of Sumatra, it may be added—had thrown out solid 
matter only, and never those streams of lava which are so charac- 
teristic of mosteruptions. Buta careful examination of Smeru and 
Lemongau during the catastrophe of April last year shows that this 
notion must be abandoned as incorrect. The former is not only 
the highest but also the steepest in Java. From 700 to 1400 metres 
the slope is about 6 deg., up to 2100 it is 20 deg., and from 2100 to 
3671 metres it is more than 30 deg. For a considerable way from 
the summit the striking cone consists wholly of the detritus thrown 
out regularly by the almost uninterrupted activity of the crater. 
Up to April, 1885, the existence of torrents of lava was unknown. 
On the 12th-13th of that month a stream appeared on the south- 
eastern side, and forced the residents on the plantations lower down 
to fly. The stream increased for several days, until it reached a 
height on the mountain side of about 2100 metres from the level 
of the sea. The loss of life was due to the avalanche of stones sent 
down the steep sides of the mountain by the stream. Similarly, 
at the same time, Lemongau threw out a lava stream; but there 
was a curious difference between this and the one issuing from 
Smeru—the latter was andesitic in its character, while the former 
was basaltic. 

THE estimated total outturn by all the refineries of mineral 
illuminating oils, in the United States, for the year ended December 
3lst, 1885, was 732,650,628 American gallons, or 14,365,698 barrels 
of 51 American gallons—equal to about 40 imperial gallons. The 
approximate home consumption in the United States amounted to 
about 253,665,075 American gallons, or 4,973,825 barrels; and the 
quantity exported was 5,381,099 barrels, and 17,254,611 cases, collec- 
tively equal to 446,982,159 American gallons. The detailed 
my io statistics give the respective quantities for the year 1885 
as 6,985,637 barrels, and 16,528,844 cases, a discrepancy which may 
be due to differences in dates. On the latter basis, the total gross 
weight of the barrels would be 1,222,486 tons. If piled six high, 
as they commonly are when stored, the barrels would cover a space 
of about half a square mile, and if placed end to end would extend 
for a distance of miles. The tin-plate used in the manufacture 
of the cases amounts to nearly 38,502 tons, and would cover more 
than five square miles, and 431 acres. The burning oil manufactured 
in Baku during the year 1885 amounted to 27,000,000 poods, equal 
to 118,800,000 imperial gallons. Of this, about 17,000,000 poods 
were consumed in Russia, and about 5,000,000 poods, — to 
22,000,000 gallons, were exported, leaving a balance of 5,000,000 
poods in stock at the end of the year. We have thus a total of 
over 700,000,000 gallons of burning oil manufactured per annum in 
the United States and Russia; to this the similar products manu- 
factured at the refineries on the continent of Europe and in Scot- 
land have to be added. 

PROFESSOR REULEAUX gives the following as the result of recent 
investigations on different means of power transmission, electricity 
exce} . Circuit transmission means transmission by rope to a 
number of recipients of the power, the first and last recipient 
pulley being near the motor, so that there is no return or slack 
rope. Line transmission means transmission in a line from motor 
to recipient, as by a belt, the return or slack being equal to the 
part under useful tension. V in the table = velocity of the rope 
or carrier in feet per second ; T = tension of carrier materials in 
pounds per square inch ; S pw = the horse-power transmitted per 
pound of the material in the carrier, supports, wheels, or pipes ; 
and S pv = the specific value of the different systems, assuming 
steel rope circuit transmission to be = 100. 


Form of transmission. Spw Spe 
Steel rope circuit transmission .. | 98°4 | 21,800 | 17°48 | 100° 
98°4 | 21,800 | 8°71 | 50° 
Iron ,, circuit | 98°4 | 10,650 | 8°71 £0" 
98°4 | 10,650 | 4°36 | 25° 
Belts ,, ” oo «| 98°4 540 | 2°72 | 15°6 
Hemp rope line 241 | 1:13 | 
High-pressure water with steel pipes) 13°1 852 “98 5°3 
High-pressure water with iron pipes| 13°1 426 “47 27 
Steam pressure, steel pipes .. .. 13°1 426 “47 2°7 
east iron pipes .. 13°1 142 "15 
Shafts, ironorsteel.. .. .. .. 3°3 426 “12 0-7 


It must be noted that under no circumstances could the ideal 
circuit be practically realised, and it may be said as to shafting 


that if roller bearings and higher velocities were used it would be 
at least half way up that tab instead of at bottom. 


MISCELLANEA, 


PROGRAMMES have been issued respecting the London summer 
ate of the Institution of Mechanical Engineers, on the 17th, 
18th, 19th, and 20th August. 

A company has been formed for purchasing and working Simond’s 
patents for forging iron and steel. It is named the Simond’s Steel 
and Forging Company, and prospectuses now issued offer 30,000 
shares of £5 each. 

A MEETING has been held of the general passenger agents of the 
lines west, north-west, and south-west of Chicago, at which it was 
agreed to withdraw all cut rates throughout their territory, and 
to restore full tariff rates immediately. 


THE first natural gas pipe was put down inside of the city limits 
of on the = of June by Com- 
pany o est Virginia, in the presence of a e curious 
assembly of citizens. The work will henceforth be pushed with 
the utmost rapidity. 

THE new twin-screw toolger Dolphin, constructed by W. Simons 
and Co., Renfrew, for the Crown Agents for the Colonies, had a 
successful trial of her steaming and d ing capabilities on the 
Clyde on — last. This vessel is intended for harbour improve- 
ments in the West Indies, 

THE length of the Swedish ey h lines at the end of last 

ear was 8578 kilometres, besides 967 kilometres o! duct 

he number of stations greatest foreign 
messages were exchanged wi country, viz. erman 
following next with 100,000. 

A TIDAL wave of considerable dimensions occurred off Cape 
Flattery, Washington territory, on Saturday night. It was 
observed that the sea was subsequently covered with dead codfish, 
halibut, and salmon. We may next hear of some allied earth- 
quake, or volcanic phenomena. 

THE contract for the construction of the Manchester Ship Canal 
has been let to Messrs. Lucas and Aird for the sum of £5,750,000, 
or £560,000 less than the parliamentary estimate. Messrs. Roths- 
child have undertaken the financial part of the scheme. The 
capital is to amount to £8,000,000, and is to be raised in £10 
shares. 


WATERWORKS are about to be established at the seaside town of 
Southwold in Suffolk, for which purpose Messrs. Le Grand and 
Sutcliffe will commence boring the artesian well forthwith. The 
same firm has also been instructed to make another boring l5in. 
diameter for the Basingstoke Corporation Waterworks with the 
view to increasing the town supply. 

weapons, is repor t as a wagon- of o 
material, which a dealer in iron had bought from the Government 
at public auction, was being di on the 14th inst, at the 
purchaser’s place of business in St. Petersburg, a Yin. shell, sup- 
posed to have been duly unloaded, burst in the midst of a number 
of people, killing sixteen persons, including four children, on the 
spot. Others were more or less seriously injured. 

ACCORDING to a French journal, notwithstanding the difficulties 
arising from exceptionally heavy rains and the hardness of the rock 
met with, work on the Corinth Canal proceeded successfully during 
last winter. In the month of December alone 500,000 cubic feet were 
excavated. The bridge which is to cross the canal at the highest 
point of the isthmus is also being pushed forward. This bridge 
which will form the last connecting link between the Morea and 
the mainland, will bear the Athens Corinth line of railway. The 
two abutments have arrived at a considerable height and the 
metal work is in great part ready. 

THE Russian Black Sea fleet has been greatly increased since the 
abrogation of the 14th Article in the Treaty of Paris in 1871. 
Thus there are at present, according to a Russian journal, 120 war 
vessels of all kinds in those waters, carrying a total of 166 gui 
and representing a tonnage of 70,000 tons, with 12,080 indicated 
horse-power. Of this ber 7 are ironclads, 28 ar d and 1 
wooden line-of-battle ships, 59 transports, and 16 torpedo-boats, 
The rest is made up of armed cruisers and merchantmen, sailers. 
The fleet will shortly be further strengthened with several torpedo- 
boats built abroad, which will pass through the Dardanelles by 
permission of Turkey. 

THE magnificent pumping engine of the Mines Drainage Commis- 
sioners, manufactured Messrs. Hathorn, Davey, and Co., of 
Leeds, which was erected at Bradley for draining the submerged 
mines, has now commenced pumping through the main bore-hole 
the water from the immense Bilston underground pound. Since 
last issue the workmen have sueceeded in piercing the rib which 
had been left to protect the Tipton district, and in that boring has 
now been placed a 5in. pipe. From it and from a similar pipe in 
the south level the ‘‘come” of water is enough to keep the pump: 
ing plant on at its maximum night and day, releasing some 
5,000,000 gallons of water every twenty-four hours. So thoroughly 
have the Commissioners done their work, that whatever seams of 
coal and ironstone there now are over the whole twelve or fifteen 
submerged square miles will, it is hoped, certainly a twelvemonth 
hence, be once again workable, 


THE new entrance to the great docks of the St. Katharine’s Com- 
pany, recently described and illustrated in THe ENGINEER, was 
opened on Wednesday. In April last we recorded the blasting of 
the concrete wall which excluded the water from the new entrance 
and extension basin. The 8000 tons of débris from that operation 
have been removed, and the ificent lock is now = for the 
finest ships to enter or depart. By the completion of this portion 
of their latest undertakings the Dock Company has developed the 
capacity of the existing docks so as to meet the requirements of 
the increased dimensions of ocean liners up to date. The former 
entrance was 550ft. in length, 80ft. in width, and 30ft. in depth of 
water at high tide. But the new entrance is 36ft. deep over the 
cill, and allows an —_ margin for the deepest draught merchant 
vessels afloat. Satisfactory progress has also been made with the 
Galleons Extension Basin, and important improvements in railway 
and traffic arrangements are being effected. 


THE Manchester Ship Canal will extend from the deep water of 
the Mersey at Eastham—a point on the Cheshire shore just above 
and almost opposite to Liverpool—and will proceed thence by 
Ellesmere Port, Runcorn, Warrington, and Barton, to Manchester, 
being in length about thirty-five miles. 1t will have a minimum 
depth of 26ft. of water, and will be wide —- for the largest 
vessels to pass each other at any point, and may be compared with 
the Suez and Amsterdam Canal in width and depth as follows :— 
Suez: Depth, 26ft.; bottom width, 72ft. Amsterdam: Depth, 
23ft.; bottom width, 89ft. Manchester: — 26ft.; bottom 
width, 120ft. The estimates include docksin chester, Salford, 
and Warrington, as sanctioned by the company’s Act, with a water 
area of 85} acres, containing more than four miles of quays. There 
will also be a mile of quay space and extensive shed a 
tion near Manchester on the ship canal, in addition to wharfs 
at many places alongside its course. The level of the docks at 
Manchester, which is 60ft. 6in. above the ordinary level'of the tidal 

rtion of the canal, will be reached by four sets of locks. The 
ocks will, it is asserted, be of a size sufficient to admit the largest 
merchant steamers. Each set comprises a large lock, 550ft. by 
60ft.; a smaller lock,.300ft. by 40ft., for ordinary vessels; and one 
lock, 100ft. by 20ft., for si coasters and barges—and all capable 
of a ed together. Each set of locks will be worked by 
hydraulic power, enabling, it is contended, vessels to be in 

teen minutes. It is hoped that the rivers Irwell and Mersey— 
which will be diverted into the reaches of the canal—will 
supply more than sufficient water for the locks even in the driest 
season. Vessels will, it is expected, be able to navigate the canal 
with safety at a speed of five miles an hour, and it is estimated 
that the j from the entrance at Eastham to Manchester will 
be accomp! in eight hours, 
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ption of the Mersey and Port of Liver- 


DEATH. 
On the 12th or 18th 
Wane, C.E., aged 58. (By eld, N, §, Wales, Witt1am Burton 


| But while the Government, the Lea Conservancy Board 
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THE RIVER LEA. 


Iy the autumn of last year we had occasion to call atten- 
tion to the terribly polluted state of the river Lea on the 
borders of the metropolis. At the date at which we wrote, 
some palliation of the evils referred to had been effected, 
the East London and New River Water Companies having 
flushed the sluggish stream, and swept out a large propor- 
tion of the sewage. But there was no immediate prospect 
_ of a proper remedy, likely to be permanent in its character. 

The fear of a repetition in 1886 of what had happened in 
1885 was enough to create both indignation and alarm. 
The population of the district had been excited in no small 
degree by the sie woe they had undergone, and the poli- 
tical clubs were found taking up the subject with a zeal 


' which threatened extraordinary results, There was a great 


ublic meeting on Hackney Downs, a deputation to the 
| Home-office, and a series of angry letters in the newspapers. 
the Tottenham Local Board, and other authorities, were 
fiercely denounced for not rescuing the river from its 
pestilent condition, nobody seemed to know exactly what 
ought to be done. That the sewage of Tottenham should 
be taken somewhere else was a demand easily made, but 
not readily to be complied with. This year a Bill has 


, been passed through Parliament, — for its object the 


construction of a sewer to divert the effluent of the 
Tottenham sewage works from the river Lea. There is 
no doubt that this effluent, owing to its very impure con- 
dition, has been the main cause of the pollution of the 
river. In addition to the legislative action just 
mentioned, the House of Commons last February 


‘appointed a Select Committee to inquire into and re- 


port upon the condition of the river Lea, and to 
make such recommendations as might appear necessary. 
The labours of this Committee have n cut short 
by the dissolution of Parliament, and what is intended as 
an interim report has been presented, in which the Com- 
mittee recommend that the inquiry shall be resumed 
when the new Parliament assembles. Concerning the 


g, | Lea River Purification Act of this year, the Committee 


‘observe that the measure “is merely temporary, and will 
not fully deal with the difficulties of the case.” They 
‘intimate that some scheme for intercepting the sewage and 


| politan main drainage works, would seem to offer a remedy 
or the more flagrant evils complained of. In addition, the 
Committee offer a somewhat singular recommendation, 
recognising the right of the Lea Conservancy Board to 
pass more water through their locks than the water com- 
panies have lately allowed. The prior right thus ascribed 
, to the Conservators apparently means that the water 
supply of East London and the City must be subordinated 
to the cleansing of the Lea. 
| At this crisis it comes to pass that the river Lea has 
suddenly exhibited a marked improvement. The scheme 
for the diversion of the effluent is in embryo, and there has 
been no restriction enforced upon the water companies. 
| Yet the other day, when the Conservators of the Lea made 
their annual excursion up and down the stream, they 
‘were delighted to find that every trace of the former 
offensiveness had vanished. The hot weather was admi- 
rably adapted to intensify all the worst qualities of the 
river; but the whole scene was changed, and the stream, 
which had been so unutterably odious a year ago, was 
rfectly inoffensive. Neither sewage nor sewage 
ungus could be discerned, nur could any unpleasant 
odour be detected, even where the water-wheels of 
the East London Water Company were churning 
up the water at Lea Bridge. tt might be sug- 
gested that things had been made pleasant for the 
especial entertainment of the Conservators. But this 
would have been no easy task had it been attempted. The 
explanation offered is that a particular process has been 
— to the sewage, which not only renders the dis- 
charge innoxious when entering the stream, but prevents 
the secondary decomposition which so often accompanies 
the use of sewage precipitants. The efiluent from the 
sewage works is in such a condition that it benefits rather 


is assuredly is th 
Flower, the Sanitary 


explained was mainly due to the treatment of the Totten- 
ham sewage by your black ash waste.” Such testimony 
commands respect as being above suspicion, and as pro- 
ceeding from a gentleman whose experience renders him 
peculiarly qualified to speak on the subject. The respon- 
sible position held by Major Flower is a further guarantee 
for the accuracy of his statement. There is also the power 

by thousands to verify or disprove the alleged 
purification of the Lea by paying a visit to the spot. On 
the whole, therefore, we are faced by the fact that a river 
which a year ago created a public sensation by its filthy 
condition is now, in the presence of hot and sultry 
weather, in such a state as to afford enjoyment to 
those who walk upon its banks or boat upon its 
waters. The river also in its amended condition fur- 
nishes the necessary supply of clean water for a number 
of local industries previously placed in jeopardy by 
the excessive pollution of the stream. Other questions 
may be raised, as to the cost of the and the dis- 
posal of the sludge. We are informed that, so far as the 
purification of the se is concerned, the expense is con- 


siderably less than by any other method. The quantity of 


sludge is stated to be small. But these are * soap — 
ow. 


which more information may be expected to fo’ 
immediate results, as affecting the liquid sewage, have a 
ver mpeery aspect. The process has been at work 
at Tottenham for six months, and the appliances at the 
disposal of Mr. Hanson have been somewhat imperfect, 
owing to the alterations which are going forward at the 
Tottenham sewage works. Despite the difficulties and 
drawbacks thus created, the pollution of the Lea has been 
stopped, and it may be hoped that some fresh light has 
been thrown on the sewage problem. 

The Blue-book containing the evidence given before the 
Select Committee on the pollution of the Lea has been 
published within the last few days, and there we meet 
with some interesting statements made by Mr. W. C. 
Young, the consulting chemist to the Lea Conservancy 
roe Hanson’s process is.in operation at Leyton, and 
was at one time applied to the Aldershot sewage. Mr. 
Young said to the Committee, “I have examined the 
effluent from the Leyton sewage works, and from the 
Aldershot sewage uae which were produced by Hanson’s 

rocess, and I am bound to say that those effluents have 
low very satisfactory.” Mr. Young stated that at first 
he could hardly account for the good results obtained by 
the black ash waste~ process. On inquiring into it, he 
found that the material employed is not the waste as pro- 
duced at the alkali works, but black ash waste that has 
been exposed to the action of the air for some considerable 
time, and has become y oxidised. The sulphides of lime 
contained in it are oxidised into hypo-sulphitesand sulphites. 
The hypo-sulphites are soluble in water. The sulphites are 
not soluble in water, but they are soluble in sewage, owing 
to the circumstance that the latter is acid. Some of the 
sulphite of lime is accordingly dissolved. Substances 
having powerful —— and deodorising properties are 
thus produced, to which the efficacy of sae ee may be 
attributed. ‘ The remarkable feature in all the effluents,” 
says Mr. Young, speaking of the Hanson process at Alder- 
shot and Leyton, “is their perfect om from micro- 
scopic organisms.” This result is understood to be due to 
the presence of sulphurous acid, which kills the animal 
organisms. The process is one which certainly deserves 
the attention of sanitarians, and if it permanently cures 
the pollution of the Lea, it will have established for itself 
a commanding reputation. Thus far it nas done well. 


EMERGENCY DRILLS FOR THE NAVY. 


Ove profitable result from the growing interest bestowed 
upon naval matters would be an experiment and estimate of 
the value of the many complications and refinements which 
are year by year growing under the present Admiralty 

ractice. Such an experiment as is s would not, it 
is true, be entirely free from risk; but even then the 
balance of advantage would remain. An order of the 
nature of an emergency drill, and involving such a train 
of operations as are likely to occur in actual warfare, would 
be instructive in more ways than one. Say, for instance, 
steam starboard engines with all available boiler power; 
connect all available pumping arrangements in port engine 
room, and charge the fire service. The manipulation of 
the various steam and feed pipes, and their host of con- 
nections and interconnections, will probably engage the 
time of the whole engine-room and stokehole staff, even 
if, on the spur of. the moment, sufficiently grasped by the 
officers in charge. In addition to this, attention must be 
directed towards keeping steam on the steering, electric 
light, and various capstan and other engines, as desired. 
The present system of duplication does not assist matters 
much, and its value may be questioned; for although a 
double set of, say, pumping arrangements in each engine- 
room appears on the surface an advantage, it must be 
remembered that two articles are a target twice the 
size of one, and at the same time are more likely 
to fail from want of attention than one is, so 
that the advantage is not necessarily doubled. As most 
large ironclads are twin screw, duplication in such cases 
means quadruplication. The value of even duplicated 
pumping arrangements in the Leander did not seem of 
much service when she went ashore. According to pub- 
lished accounts, she took the ground at or near a bulkhead 
where the double bottom and single bottom met, and 
although no holes of any serious size could be seen, it was 
the luck of having fine weather, more than any elaborate 
pumping power, that saved her. As regards steam pipes, 
it is the almost invariable practice in the mercantile 
marine to supply a separate boiler with range of pipes 
supplying the various small engines. This range of pipes 
is capable of being put into immediate communication 
with the main boilers if desired, and forms an arrange- 
ment easily carried in the head. The boiler, too, is usually 
in the ’tween decks, and away from any immediate danger 
from flooding. In the Navy the practice seems to be to 
arrange every separate engine very nearly, so as to be capa- 
ble of taking steam from any or all of the boilers. This 
means a problem in combinations both abstract and con- 
crete. e theory is to use all the boilers equally, but the 
benefit of saving a boiler by endangering the ship is.open 
to question. 
ith the recent heavily armoured citadels a donkey 
boiler can be readily and safely stowed high up—in fact, 
in some of the foreign navies it is usual. Various check 
valves and safety appliances are introduced in great 
numbers, but from the nature of things are only very 
partially automatic taken as a whole. Automatic action 
must be absolute to be of any value, and probably greater 
safety in practice would be attained by very rams 4 greater 
—— in arrangement, especially as the supervision is 
frequently changed many times even during the building 
of the vessel by promotion or draughting away. To 
understand. the jead of the various pipes is a matter of 
many months’ constant study, and by the fortune of war 
the few men having any knowledge of the subject may be 
the first disabled or killed. Some of our older and less 
complicated vessels, if kept in going order, will be found to 
give a good account of themselves in action, perhaps when 
more imposing vessels are disabled. For various reasons 
the Admiralty methods of construction and detail seem ta 
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be very much swayed in direction by platform scientists. 
The fact, too, that the authority of the constructin 
department ceases directly that a ship is commission 
does not improve matters, as a useful source of experience 
is thus destroyed. Any acquaintance with official systems 
will prove that itisto theadvantage of no one tomake critical 
observations on —_ scale, but unoffical conversations with 
engineer officers will convince anybody of the vast amount 
of heavy responsibility which they have to bear in the matter 
of connections alone—certainly greater in amount than 
most borough engineers have in their er “ere. 
and with immensely ter risk of failure. ith the 
ponderous weapons of offence now usual, the various 

uirements in the way of loading, training, &c., depend 
ultimately on the integrity of the propelling machinery 
for their proper action. The almost uniform existence of 
forced draught in the latest ironclads and cruisers does not 
help matters much, as the various com ents are 
reached by double doors, and many means o getting about 
are not available now as readily, and the air machinery is 
another charge for the engineers. The development, too, 
of the torpedo system, of which not much is said, very 
wisely, with its own train of requirements, all tends to 
increase the duties and cares of oflice. 

Emergency drills of a comprehensive nature are very 
usual in the German Navy, and are carried out without 
any previous notice whatever. Their introduction into 
our service would no doubt render the lives of the engi- 
neers for a considerable time almost intolerable, but would 
let a flood of — into many obscure corners of official 
practice; and although the result would lead to ‘an enor- 
mous expense, would be for the ultimate benefit of our 
service as a whole. Any defects in administration, con- 
struction, and design are very much better found out in 
peaceful waters than when under the gun fire of a well- 
matched opponent, which must always be looked upon as 
a possible, if not a probable, contingency. “Naval tactics 
in the lecture-room and naval tactics afloat are very dif- 
ferent affairs. To be forewarned is to be forearmed. 


VENTILATION OF PASSENGER SHIPS, 


THERE are some annoyances which travellers con- 
tinually experience with much discomfort, and with in- 
voluntary resignation assume are irremediable. Amongst 
these are stifling, oily, painty, stale kitchen odour, and 
sickening atmosphere, of almost all the cabins of the 
steamers by which the shores of France, Holland, Belgium, 
and other countries are reached. It is always there, and 
is associated in the mind of every traveller as a gauntlet 
to be run in the first part of a journey to the Continent, 
and a purgatory to be gone through as the final destroyer 
of the pleasures of a continental holiday. Why the 
enormous numbers of long-suffering English travellers 
have raised no voice on the subject is inexplicable, espe- 
cially when the readiness to complain of railway short- 
comings is remembered. 

There is no reason why steamship berths should not be 
well ventilated. Those who are robust and happen to 
have a main deck berth can in moderate and fine weather 
open the side lights, especially if they do not object to a 

t that would do to serve a forge fire. Those in the 
lower berths cannot enjoy fresh air even by this means, 
and must leave the door open and ventilate with the 
thick atmosphere from the interior of the vessel, which 
is laden with the odours already mentioned. In a rough 
passage, and when every part of the vessel is crowded with 
passengers, the combination of smells is enough to kill off 
all those who are not accustomed to what any physiologist 
would pronounce a poisonous atmosphere. This need not 
be; and as there are so many almost equally convenient 
routes to the Continent, it is surprising that some of the 
steamboat companies have not bid for the best patronage 
by effectively ventilating their vessels. A steamship berth 
is of all places the one which, if the least attention is to 
be paid to sanitary welfare and comfort, should be most 
plentifully supplied with fresh air; but it is the least, and 
natural sickness is aggravated by this unnecessary foulness. 

Every berth should be connected with a thoroughly effec- 
tive ventilating system, or every group of not more than three 
berths should have a complete and separate ventilation. 
Mechanically there would be no difficulty about this. One 
of the simplest methods would be to fix one or two powerful 
ventilating blowers in suitable places for passing a large 
quantity of fresh air down into the saloon and passages, 
the exit for the air being only through outwardly venti- 
lating openings, such as flat grids, with plate valve-like 
covers. Communicating with these should be ventilating 
trunks, to carry off bad air by an opening placed in every 
berth. The arrangement need not involve any element of 
dinger in the worst weather, and the blowers might be 
worked by the main engines or by a separate engine. A 
more efficient method would perhaps be possible by means 
of ventilators at different parts of the vessel, worked by 
means of water under a small pressure, each ventilator to 
apply to one or a few berths. This system would lend 
itself to any arrangement of berths, and with the facility 
with which water at from sixty to seventy pounds per 
square inch, and in the small quantity required, could be 
supplied by a pump worked by the main engines, would 
make this arrangement comparatively inexpensive. Thick 
lead or ordinary iron piping for the conveyence of the 
water costs but little, and is inexpensively laid. Ventilators 
of this kind were exhibited in the Health Exhibition, and 
one, which received a gold medal, acted either as a forcing 
or exhaust ventilator. There is presumably no difficulty 
in ventilating cabins which could not be easily overcome. 
The one preventive of proper ventilation on board pas- 
senger steamers is probably the cost of ventilating. The 
addition to the capital cost of a steamer for this pu: 
would, however, be small, and would soon be looked upon 
as insignificant once steamship owners were taught to look 
on fresh air in berths or cabins as a necessity ; and it is at 
least as much a necessity as fresh water, for on short 
voyages passengers can do without drinking water, where 
there are always plenty of aerated waters and other sub- 
stitutes. Even in cold weather passengers will run the 
risks of passing the night on deck, rather than breathe 


through the night the stuffy atmosphere of cabins for 
which they have paid. Surely it is time that some steps 
were taken in this matter, not merely for the comfort of 
the passengers, but as a most necessary sanitary reform. 


TYNE RIVER WORKS. 


Tue improvement of the river Tyne affords an example of the 
enormous sums that may be remuneratively, if judiciously, 
spent on rivers in industrial districts. It is always interesting 
to look at the position of the Tyne river works, for they are 
admittedly mes the chief of the engineering works of the 
streams of the kingdom. It is not many years since the 
river Tyne was such that “small river steamers grounded on 
some of the shoals for two or three hours at low water and 
spring tides,” between the Northumberland Dock and New- 
castle ; whilst “ above Newcastle the navigation was only used by 
keels.” A plan of river improvement, including the deepening, 
widening, and straightening the river, was sanctioned by Parlia- 
ment in 1861, and that and later schemes have been carried on 
with comparative steadiness since. In 1861 there was dredged 
from the Tyne 746,932 tons of material ; and that quantity yearly 
rose, until in 1866 the amount of dredging reached the vast 
quantity of 5,273,585 tons. It has fluctuated considerably since 
that time, having been as low as 1,552,098 tons in the year 1876 ; 
but in the past year it was 2,562,486 tons. It may be added 
that the average cost last year was under 44d. per ton, the exact 
figures being 4311d. The works which the Commission has 
begun and completed in large degree are well known ; but the 
present rate of expenditure and the nature of the works in 
progress are not so well known, and it may be useful to give 
some of the facts. There is now practical completion of the 
expenditure, which has been so long continued, on the Albert 
Edward Dock, and the large work of the Commission is slowly 
being popularised. In 1884 the Commission expended the large 
sum of £60,512 on capital account on the dock named, but last 
year the amount was reduced to £15,665, and now the expendi- 
ture will be nearly finished. The piers works still claim a con- 
siderable sum—nearly £3000 monthly ; the amount and its 
division last year having been, on the North Pier works, 
£14,197, and on the South Pier works £19,972. There are in 
progress also in the river two works of some moment—the Friars 
Goose Point works, and the Bill Quay Point works; and on the 
first of these there was expended on capital account last year 
£3577, and on the latter £1230. There are several minor works 
on which there has been some expenditure in the past year— 
works near Blaydon and at South Shields; but these are of com- 
paratively limited cost and duration. In all, the expenditure on 
capital account last year was £82,228 ; but a portion of this 
was taken from the surplus revenue fund. The sum by which 
the borrowed money was increased—the expenditure on capital 
after the payment out of revenue of a surplus—was £57,726, or 
less than half of the amount of the previous year. Still, the 
debt of the Commission was raised to £3,981,285, or within 
£20,000 of the authorised borrowing powers of the Board, and 
it was to this that the recent application was reeded to Parlia- 
ment for powers to enlarge the sums which might be borrowed 
so as to enable the works in progress to be completed. We have 
seen what these works chiefly are, and it is thus noticeable that 
the River Tyne Commission is fast approaching the time when 
it will be able to close its capital account, unless new needs arise, 
and when it will be able to devote all its energies to the develop- 
ment of the industries of the river Its credit has increased, as 
is evident by the fact that whilst ten years ago the average rate 
of interest it paid on the money it had borrowed was £4 13s, 
per cent., the rate of interest is now brought down to £4 0s. 5d., 
a reduction which saves more than £24,000 yearly. One in- 
teresting feature in the results which have attended the great 
works of river improvement on the Tyne is this, that the size of 
the vessels frequenting the river has continuously increased. 
In 1854 the average size of all the vessels frequenting the river 
was only 149 tons; it rose in nineteen years to 274 tons, in 1875 
it was 305 tons, in 1884 it was further increased to 421 tons, 
and last year the average size was indicated by 428 tons. 
Finally, it may be said from an official report of Mr. R. Urwin, 
the secretary to the Tyne Improvement Commission, that in 
the year 1863 there were only 422 vessels of over 2000 tons 
register; in 1875 that number had risen to 3500, and last year 
it was 5100. The trade of the Tyne has its ebbs and flows, and 
in the dulness of the iron and coal trades there must be an 
impression on the number and the total tonnage of the vessels 
which frequent the great port of the north-east; but the facilities 
which bave been given to it, and the added safety and ease in 
navigating it, as well as the works which have enabled the larger 
vessels of to-day to use it—these are all omens that the Tyne 
will share in the larger trade which is expected, and the justice 
and the need of the works still in progress on the river, but 
which now near completion—these will be proved. And in the 
future, it may be hoped that the fuller facilities will enable the 
conservators of the port to reduce the rates of charge, and to 
remove some of those imposed to eflect the works. 


THE FATAL ACCIDENT AT WOOLWICH. 


AN inquest took place in the Royal Arsenal, Woolwich, on 
Monday, July 19th, on the body of a labourer, Daniel Moriarty, 
killed accidentally in the Royal Gun Factories on Saturday, 
July 17th. The circumstances were as follows :—A steel casting 
for an 8in. gun had been run from a 10-ton furnace, the casting 
not being far short of this weight. A time having elapsed 
which was thought sufficient for the casting to solidify, it was 
being lifted in order to set it on pieces of wood termed dummies 
so as to let the air pass under the base and assist in cooling it. 
The above-named man descended into the pit to place the 
dummies, when the casting, which was lifted a short distance 
from the iron floor of the pit, suddenly yielded at the bottom, and a 
mass of molten metal rushed out, knocking down, and, as it were, 
swallowing the poor man so quickly that his fellow workmen 
could hardly be sure whether they heard a groan or not before 
he was dead. There was then considerable difficulty in getting his 
remains out of the metal. Eventually the main part of his trunk, 
without head or limbs, came out in a massof steel. Thisman leaves 
behind him a wife and five children. Itis necessary to mention 
this very painful event in order to consider its bearing on similar 
manufacturing operations. Unquestionably workmen them- 
selves are the best judges of the time in which a casting may be 
expected to set, for this must be learned from experience which 
only they possess in the fullest extent. Nevertheless we must 
bear in mind that with the best powers of judging, workmen do 
not always exhibit the caution which allows margin sufficient to 
guard against possible mistakes. Who can tell how often a 
casting has been lifted with the central part still in a liquid 
condition, and the bottom and walls just sufficiently solid 
to prevent the breaking out of the molten metal? A Satur- 
day afternoon when men wish to get away, and a = 
hot day, are conditions which tend to increase the ri 
slightly, but hardly, we should think, such as would make the 


difference between a really solid casting and one consisting 
of a large mass of molten steel in a casing too thin to hold it 
when lifted off the ground. Probably stringent eens will 
be issued for the future, but it is difficult to attach blame very 
stropgly to any one for a mistake where experience could be the 
only guide, and where experience might have been quite inade- 
quate to say more than that safety had hitherto been secured 
by conditions which were carried out on this occasion. Unless 
more information comes out, there is little to be said. Unques- 
— the Government will provide handsomely for the widow 
and children. 


TRACTION ENGINES, 


THE use of traction engines will probably extend, but it will ex- 
tend slowly in England, at least, for under the present state of 
the law respecting them and their use, a law which seems to 
have the very willing support of most people not users or makers, 
it is impossible that they can be used except at considerable 
money risk to their owners, however carefully the engines are 
worked, There are districts where steam engines, railway, 
tramway, and steamboats, are so constantly under the eyes of 
horses that they cannot fail to grow accustomed to them, but 
these districts are few. The Sheffield County-court Judge gave 
his decision in a case in point on the 15th inst. The action was 
one in which Mr. Maurice Bootb, coal merchant, sought to 
recover from Messrs. J. and J. Dyson, brick manufacturers, the 
sum of £40 as damages for the loss of a horse which was killed 
by a traction engine belonging to the defendants, and through, 
it was alleged, their negligence. The Judge held that it was 
not necessary to find negligence on the part of the defendants’ 
servant when the statute had so carefully preserved the liability 
of persons who employed a dangerous machine like a traction 
engine on the public road—an engine which was undoubtedly a 
very great nuisance and the cause of great danger to persons, 
especially to equestrians. The Act made it so clear that it 
seemed to him to be beyond doubt, and the case cited by Mr. 
Barker showed that even in a case where there was no negligence 
whatever attributable to the servants of the party using a locomo- 
tive on the public road, still they were liable for the injury so 
caused, and the ground of fixing that liability upon persons who 
used the locomotive arose upon the 12th section, 28 and 29 Vic., 
cap. 83, which enacted that “nothing in this Act contained shall 
authorise any person to use a locomotive which may be so con- 
structed or used as to be a public nuisance at common law.” 
Then followed these words, “ and nothing herein contained shall 
affect the right of any person to recover damages in respect of 
injury he may have sustained in consequence of the use of a 
locomotive.” Therefore what was put as the ground of liability 
was not negligence; it was the use of a locomotive. Nothing 
could be clearer than this. He therefore found a verdict for the 
plaintiff, and allowed costs. This judgment would probably hold 
good on appeal, and it only serves to show how great are the 
bstacles to the extended use of traction engines. It also reminds 
us that the Royal Agricultural Society is next year to offer a prize 
for the engines of which the fewest number are required, and on 
which a few pounds more or less of coal consumption per day is 
of the least importance. 
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The Boiler-makers’ Assistant in Drawing, Templating, and Calcu- 
lating Boiler and Tank Work. By Joun Courtney; revised 
and edited by D, K. CLark, C.E, London: Crosby Lockwocd 
and Co, 1885. 

Messrs. Crospy Locxwoop anp Co, deserve the thanks of 

all students of practical engineering for the many clear 

and excellent treatises they have brought out and still 

continue to publish. The little volume now before us is a 

useful practical work, bearing all the marks of being, as 

its author states in his modest preface, the contents of his 
own note-book, kept by him as a practical boiler-maker, 
and arranged also te him for publication, subject to the 
able editing of Mr. D. K. Clark. Mr. Courtney remarks 
in his preface, “ I could not find any one book within the 
reach of my wagesto purchase sufficiently comprehensive and 
practical to be at once useful to the apprentice as well as 
to the journeyman, and devoted simply to the craft of the 
boiler-maker without the use of those mathematical terms 
which usually perplex and turn away from the study of 
such works many who would otherwise learn. ‘I have 
therefore arranged for publication what was once a private 
note-book for my own use.’” The book is one of Messrs. 

Crosby Lockwood’s well known Weales’ series, and con- 

tains eight chapters, or 106 pages of matter, all of the 

latter being sound, practical, and easily to be understood. 

The first three chapters are devoted to useful arithmetical 

definitions, practical geometry, and the simpler branches of 

mensuration. The fourthchapter treats of tanks and cisterns 
of regular and irregular shapes, The fifth refers to rectan- 
gularand circular work, cylindrical boilers, angle iron rings, 
and framing. Chapter six deals with the very important 
subject of templating, and contains excellent and practical 
instructions as to how to mark out work, such as plates for 
elbows, knees, junction of cylinders, &c. All this is ve 

generally taught at the Kensington Schools of Art as well 
as at other schools, but too frequently is forgotten again 
by the students after they leave. Mr. Courtney illustrates 
his rules where necessary with clear diagrams, so that any 
student of reasonable intelligence can prove their accuracy 
for himself with a sharp penknife, a pair of scissors, and 

some cardboard, and this method of study will convey a 

far clearer insight into matters of boiler and tank-making 

than the mere development of bodies, as it is called, on 
paper, as drawings. e seventh chapter deals with the 
ens? and proportions of boilers. e author seems to 

ve felt it incumbent upon him to give at least one rule 
for the proportions of boilers, so he gives the rule of 

12 square feet of heating surface to ? of a square foot of 

grate, and it is sufficiently safe to be taken in a general 

sense; but the adage that “circumstances alter cases” is 

—_ true as regards heating, grate, and evaporative 

rules for steam boilers. The rules for strength, bursting 

and working pressure all appear sound ; we have checked 
one or two of them, and they are quite reliable, but we 
must reluctantly take exception to the mode ibed 
for determining the amount of pressure due to the - 
weight of the safety valve and lever. The rule given 
is as follows :—“(1) To find the distance from the fulerum 
at which a given weight is to be placed on the lever in 
order to balance a given pressure in the boiler, multiply 
the steam pressure on the whole area of the safety-valve 
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by the distance of the centre of the valve from the centre 
of the fulcrum; multiply the dead-weight of the lever and 
the valve by half the length of the lever; subtract this 
product from the — and divide the remainder by 
the given weight. The quotient is the required distance 
of the weight from the fulcrum.” The weight of the lever 
itself, as regards ita effect upon the pressure, will not be 
accuratel. rdannined by taking its half length, unless its 
centre of gravity lie there; and this can only be if the 
lever is of uniform sectional area from end to end—which 
is seldom the case. The weight of the valve, and its 
influence on the steam pressure, has nothing whatever to 
do with the lever. It is a factor perfectly distinct in 
itself, and its value will be the dead-weight of the valve 
divided by the area in square inches of its smallest diameter. 
By far the simplest and most certain method of deter- 
mining the pressure that will be due to the weight of the 
valve and its lever, is to put both in their ee 
A small hole, say fin. in diameter, should drilled 
through the lever exactly over the centre of the safety 
valve; a hook and string can be attached to this, and the 
other end of the string fastened to one end of an equally 
divided lever, from the opposite end of which weights can 
be suspended sufticient to just balance the lever and valve. 
This weight, divided by the area of the valve, will give 
exactly the answer required. The proportioning of the 
weight and length of lever to pressure besides this is easy 
to determine. 

The eighth or last chapter is simply a collection of 
useful tables of weights and strengths of iron. The book 
is well indexed, and is clearly printed on paper. It 
will be a useful reference book to all boiler-makers, and 
deserves the attention of apprentices, Its moderate price 
places it within the purchasing power of even very small 
purses, 


Introduction to the Science of a By Professor D. H. 
MarsHatt. Wm. Bailie, Kingston, Ont. 1886. 

Tuis is one of a series issued at Queen’s University, 
Kingston, Ontario. This is an active college, working 
vigorously in the task of raising the standard of education 
in Canada. The title of the, book is modest, but it contains 
a great deal of excellent teaching. The style of diction is 
simple, familiar, and easily understood ; and yet clear, 
terse, and logical. It begins by describing the physical 
natures of the fundamental quantities dealt with—matter, 
extension, motion, time, velocity, &c. These are taken in 
the really logical order of the development of our ideas. 
Thus force comes late in the list, not until after momentum 
and acceleration of momentum. The definition of force 
given is, “Force is that aspect of any external influence 
exerted on a body which is manifested by change of 
momentum.” This would be entirely excellent if it did 
not, unfortunately, happen that forces are often not mani- 
fested by an apenye of momentum of the bodies to which 
they are applied. If the forces balance, i.c., if the accele- 
rations of momentum sum up to zero, then the momentum 


effect of the forces is not manifest, but, on the contrary, 


masked from all possibility of observation. The force 
effect is then manifested in the strains produced in the 
materials stressed by the forces, 

“Energy” is explained as “the power to overcome 
resistance through space. Work is the expenditure of 
energy, or is the transference of energy from one body to 
another, Work is physically manifested either by accele- 


rating the motions of material bodies or by changing the 
configuration of a material inst resistance.” If 
the author had borne in mind these excellent. sentences of 
his own composition he would have enlarged his definition 
of force in the direction ra. gery above. He would also 
have more clearly recognised that “potential energy” is 
energy stored up in strained substance, and existing in it 
essentially in consequence of the strain. We have for lon 
thought that potential energy would be more fitly nam 
“latent” energy. It is in a sense latent because, although 
the strain or change in configuration may be plainly 
enough visible or otherwise isable, still this strain 
being a purely geometrical condition, we cannot venture to 
think that the energy consists easentially and solely in the 
existence of substance in that geometrical condition. The 
geometrical condition is, we are forced to believe, merely 
the invariable and necessary and manifest accompaniment 
of some physical condition which constitutes the energy 
lent, of the precise energetic nature of which we are as 
yet ignorant. In Professor Marshall’s book we are told 
that “when work is done against force on a body which 
forms a part of a material system, so as to alter the con- 
figuration of that system, the body in virtue of its new 
position has energy which it did not previously possess,” 
and which is called its “ potential energy.” The italics are 
ours. Now this is inaccurate. The potential energy is 
not — by the one body here referred to, but by the 
whole system whose configuration is changed; that 
system including in all ity the intangible substance 
or ether which fills up the spaces between the visible 
separate parts of the system. 

A ve ~_ number of numerical exercises is given in 
the hoch ey are of a lively concrete kind, sure to 
excite interest. The numerical answers are given in an 
appendix. Both the C.G.S. and the F.P.S. (foot, pound, 
second) ms of measurement are used throughout the 
book. e author has invented several new names. The 
unit velocity of one centimetre per second is called a 
“tach.” The unit rate of working of one dyne (force) by 
one tach or one erg per second is called a “dyntach.’ The 
unit intensity of stress of one dyne per square centimetre 
is called a “prem.” A very useful table of factors for con- 
version of quantities from one unit-system to another is 
given at the end of the book; lft. per second=30°48 
tachs, 1 vel. per hour=44°7 tachs, 1 kilodyne=15? grains- 
weight = about 1 gram-weight. One megadyne = 72} 
poundals=about 2} pounds’-weight. One megaprem, viz., 
one million prems,, is only about one per cent. less than 
mean atmospheric pressure, One English horse-power= 
7456 megadyntachs. 

This book is so far above the average text-boox on this 
subject that we heartily congratulate the students of 
Queen’s College, Kingston, on possessing so good and trust- 
worthy a guide in their dynamical studies, 


The Mechanics of Materials. By Professor MANSFIELD MERRI- 
MAN. New York: John Wiley and Sons, 1885. 

Tuis is an elementary text-book on the strength and 
stiffness of pieces of material used in engineering struc- 
tures. It is intended for engineering college students, and 
for this purpose it has many great merits. It is simple 
and direct. It does not enter into any mass of detail. The 
lessons taught are enforced by a great number of numerical 
exercises which are generally of a useful and up yp 
practical character. In the tables of properties, such as 


tensile strength, modulus of elasticity, &., only rough 
average values are given. This last is a decided advantage 
to an elementary student whose attention is to be concen- 
trated on the rationale of the calculations. For students 
whose after business is to he real technical engineering, it 
is somewhat dangerous to allow any idea to grow up that 
there is any such thing asa fair average strength of, for 
instance, wrought iron. It is, in fact, rather startling to 
see stated similar averages for what is called, without any 
qualification, simply steel. 

After dealing with tie-bars, short compression bars, and 
direct shear, a short section is usefully introduced at an 
early page on factors of safety. It may be interesting here 
to quote the table of factors of safety given as representing 
common American practice :— 


Steady stress | V: stress Shocks 
Material. (Buildings). (Machines). 
Brick and stone ... 15 25 30 
eee 6 10 15 
Wrought iron... 4 6 10 
5 7 10 


These, of course, are divisions of ultimate strengths, 
Water and reel gree and cylinders, are next dealt with; 
but here a decided mistake is made in not referring to the 
influence that the difficulty of casting metal very thin, and 
quite sound, and the stiffness required for true lathe 

ring, have, upon the practical relation between internal 
pressure and thickness. The student is taught that the 
thickness should be simply proportional to pd, which is 
wrong. Rivetted B ape are explained in the ordinary 
elemen way. e strength and stiffness of beams is 
treated fully, the illustrations being thoroughly practical. 
The shear is taken as uniformly distributed over the 
section, and this is called the “ordinary” theory of bending. 
We trust that this does not correctly represent the teach- 
ing of engineering Professors either on this or the other 
side of the Atlantic. In a chapter at the end of the book, 
however, the true variation of shear over the beam section 
is satisfactorily explained. We are glad to see prominently 
noted the fact that the ordinary theory of bending does 
not really apply beyond the elastic limit, and that it is 
absurd to apply it to rupture by flexure. But in explain- 
ing—page 51—the deviation of the true law beyond the 
elastic limit from the ordinary elastic theory, the diagrant 
drawn to represent the variation of stress is drawn with 
its upper boundary concave instead of convex. This is 
probably due solely to inadvertence. Considerable excep- 
tion might also be taken to the table on the same page of 
“moduli of rupture.” Continuous beams of uniform 
section are explained very fully and satisfactorily, but we 


would suggest the future omission of the statement—page - 


84—that the only continuous beams used in engineering 
constructions are those with uniform section and supports 
on the same level. 

With regard to long struts, the formule of Euler, 
Hodgkinson, Tredgold, Gordon, and Rankine are explained, 
and dissatisfaction is very properly expressed with all of 
them. A very interesting table is quoted from the 
“Transactions” of the American Society of Civil Engineers, 
April, 1884, giving results of an extensive series of experi- 
ments on angle and T-iron struts, with ratios of length to 
radius of gyration of cross section varying from 20 up to 
480. The writer has, however, plotted out the figures 
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iven in this table as a series of curves on sectional ne 
this means it became at once apparent that, although 
the figures represent presumably the average results of a 
number of experiments, they do not follow any 
regular law with even a fair degree of accuracy. Whether 
the deviations are due to large variations in quality in the 
different lengths and sections of bars used, or are due to 
errors of calculation in deducing the results, it is, of 
course, impossible to express an opinion without having 
had an opportunity of examining the details of the inves- 
tigation. The torsion of shafts and other matters are also 
dealt with in the later chapters. 


Duncan's Manual of British and Foreign Tramway Companies, 
1886. London: Effingham Wilson and Co. 1886. 

Tus manual contains abstracts of accounts, traffic tables 
of the principal tramway companies, tramway tables, and 
tramway directory generally, giving names and address of 
the companies and of their officers, receipts, expenses, 
capital account, reserve fund, engines, cars, horses, miles 
open, and miles run. 


BOOKS RECEIVED. 


Canada: its History, Productions, and Natural Resources. 
Pre; by George Johnson under the direction of Hon. John 
Carling, Minister of Agriculture, Canada. Canada: The Depart- 
ment of Agriculture. London: The Colonial Exhibition. 

Die Bewegung des Wasserstandes des Zuerichsees waehrend 
70 Jahren und Mittel zur Senkung seiner Hochwasser. Von K 
Wetli. Zurich: Hofer and Burger. 1885. 

Trusses of Wood and Iron. Practical Applications of Science 
in Determining the Stresses, Breaking Weights, Safe 
Scantlings, and Details of Construction. Vol. 1. By W.Griffiths. 
Birkenhead: The Author, and Wilmer Bros. and Co. 1886. 

Constructive Geometry of Plane Curves, with numerous exam- 
ples. By T. H. Eagles, M.A. London: Macmillan and Co. 1886. 

Modern Steam Engines: an elementary treatise upon the steam 
engine written in plain language, giving full explanations of the 
construction of modern steam engines, including diagrams showing 
their operation. By Joshua Rose, M.E. Philadelphia: Case Baird 
and Co. London: Sampson Lowand Co. 1886. 

Track: a complete manual of Maintenance of Way according to 
the latest and best practice on leading American Railroads. By 
W. B. Parsons, jun.,C.E. New York: Engineering News Pub- 
lishing Company. 1886. 

Theory and Practice of the Slide Rule, with Short Explanation 
of the Properties of Logarithms. By Lieut.-Colonel John R, 
Campbell, F.G.S. London: E. and F. N. Spon. 1886. 

Patents, Designs, and Trade Marks, British and Foreign. An 
Outline of Laws and Procedure Relative to Patents, Designs, and 
Trade Marks. By Abel andImray. London: The Authors. 1886. 

The State of the Navy, 1886. Unarmoured Ships. By Henry 
= ao Third edition. London: Philip and Son. Liverpool: 

Potter. 

Hydraulics: the Flow of Water through Orifices over Weirs, and 
through Open Conduits and Pipes. By Hamilton Smith, jun., 
Member Am. Soc. Civ. Eng. London: Triibner and Co. New 
York: J. Wiley and Sons. 1886. 

Fifth Annual Report U.S. Geological Survey to the Secretary of 
the Interior, 1883-84. By J. W. Powell, Director Washington 
Government-office. 1885. 

The Miller's, Corn Merchant's, and Farmer’s Ready Reckoner. 
By W. S. Hutton, C.E. Weale’s Series. London: Crosby Lock- 
wood and Co. 1886. 


Book-keeping Simplified, giving a short System of Double Entry 
drawn up in a special form to economise time and work in the 
counting-house, with Appendix, giving forms of books necessary for 
— and traders. By John Adams, London: Unwin 


COMPOUND PUMPING ENGINE. 


THE engraving on page 75 illustrates Blake’s compound duplex 
directing engine, as made by Messrs. S. Owens and Co., of 
London. In this arrangement one engine so works the valves 
of the other that the most suitable variation in the velocity of 
the pistons and dwell at the ends of the strokes are obtained. 
The engines have 16in. high-pressure, 30in. low-pressure, and 
l5in. pump cylinders, and 30in. stroke, for pumping 90,000 
gallons per hour. They are either made as an ordinary duplex 
pumping engine, where the steam cylinder of one engine operates 
the valve gear of its fellow, and preferably is also arranged in 
such a manner that both engines may run together, or either 
one independently, an arrangement obviously possessing great 
advantages over the ordinary type of duplex pump, as should 
one pump stop from any cause or need repairs the supply can 
be partially kept up. Condensers are not shown with this 
engine, but they are usually adopted. 


DAVID STEVENSON. 


THREE score years and ten have, we regret to record, carried 
away David Stevenson, one of our most eminent harbour and 
lighthouse engineers, and the senior member of the firm of 
D. and T. Stevenson, engineers to the Board of Northern Light- 
houses, and the Fishery Board of Scotland for harbours. He 
died on Saturday last of paralysis at North Berwick ; he had 
retired during the past three years, and his brother Thomas, his 
two sons, and Mr. Alan Brebner, constitute the present firm. 

Mr. Stevenson was the third son of the late Mr. Robert 
Stevenson, the engineer of the Bell Rock Lighthouse, and was 
born at Edinburgh in January, 1815. Educated at the High 
School and University of Edinburgh, he, unlike his brother 
Alan, who was originally destined for the church, elected from 
the first to follow his father’s profession. Before entering on 
his apprenticeship, he was for some time in the workshops of 
one of the best practical millwright engineers of his day, where 
he acquired manipulative skill and the proper methods of 
working in different materials—a course he always advocated for 
those who intended to follow the profession of civil engineering. 
After serving a regular pupilage as a civil engineer, he was for 
some time engaged with Mr. Mackenzie, contractor on the Liver- 
pool and Manchester Railway, and he gave a description of this 
important railway scheme to the Society of Arts more than fifty 
years ago, and was awarded their medal for his exposition. He 
then returned to Edinburgh, and, in conjunction with his father 
and his brother Alan, practice as an engineer. During 
the year 1837 he made a three months’ tour in Canada and the 
United States, the result of the inspection of the engineering 
works of these countries being published in a volume under the 
title of “Sketch of the Civil Engineering of North America,” 
which was subsequently republished as one of Weale’s Series of 
Engineering Works. 

The engineering of rivers and harbours chiefly claimed his 
attention and interest, and, with his brother, his advice was 
much sought on this and on dock works, and he was asso- 
ciated with most of the rivers or harbours in Scotland, tle 


rivers Dee, Lune, Ribble, and Wear in England, the Erne and ' 


Foyle in Ireland, while the Forth, Tay, and Nith were improved 
under his advice, and extensive works are now in progress on 
the estuary of the Clyde from the designs of the firm. He 
wrote an important paper on the Ribble in the third volume 
of the “ Transactions” of the Institution of Civil Engineers in 
1841, and became a member of the Institution in 1844. He 
also wrote much and originally on the theory of the origin of 
bars at the mouths of rivers, and on the tidal and non-tidal 
parts of rivers, on estuaries, and on the proper treatment 
each should receive for their improvement—Proc. Inst. Civ. 
Eng., xxi. His book on “Canal and River Engineering,” 
giving the results of his experience in the treatment of rivers, 
is a standard work on the difficult subject of which it treats, 
Originally written at the request of his old friend—Mr. Adam 
Black—about thirty years ago for the “ Encyclopedia Britan- 
nica,” it was shortly afterwards published as a separate treatise, 
and it is now in its third edition. In 1853, Mr. Stevenson 
succeeded his brother Alan as engineer to the Northern Light- 
house Board, and along with his brother Thomas he designed 
and executed no fewer than thirty lighthouses, two of which— 
on Dhuheartach and the Chicken Rock—are triumphs of 
engineering. In addition to the Scottish lighthouses, the 
advice of the deceased's firm was taken by the Governments of 
India, New Zealand, Japan, and Newfoundland on lighthouse 
matters, and under their direction schemes for the lighting of 
the whole coasts of Japan and New Zealand were matured, and 
are now being carried out. In connection with the lighting of 
the coasts of Japan, where earthquakes are frequent, Mr. 
Stevenson devised the aseismic arrangement to mitigate the 
effects of earthquake shocks on the somewhat delicate optical 
apparatus used in lighthouses. On this subject he consulted 
Mallet, but he made an aseismic joint which Mallet considered 
unsatisfactorily free to move or too loose. 

In addition to works of the kind mentioned Stevenson and 
his firm were engaged on bridge and sewerage and other works. 
Besides his practical work he was fond of the literary side of his 
profession, and added to many papers principally on engineering 
and cognate subjects read before different societies. He found 
time to write several books which have taken a permanent place 
in engineering literature, such as “The Application of Marine 
Surveying and Hydrometry to the Practice of Civil Engineer- 
ing,” “Reclamation and Protection of Agricultural Land,” 
“ The Principles and Practice of Canal and River Engineering.” 
He also wrote and experimented on the force and action of 
waves—Proc. Inst. Civ., xliii—and several articles for the 
last and present edition of the “Encyclopedia Britannica,” 
among which may be noted “Canal,” “ Cofferdam,” “ Diving,” 
and “Dredging.” He was also the author of “Our Ligh’ 
houses,” being two articles written for his old friend Dr. Nor- 
man Macleod, while editor of Good Words, and subsequently 
published by Messrs. Black; and of the “ Life of Robert Steven- 
son,” published in 1878. ‘ 

Mr. Stevenson was elected a Fellow of the Royal Society of 
Edinburgh in 1844, and he subsequently acted as a member of 
Council and one of its Vice-Presidents. He was a member of 
the Council of the Institution of Civil Engineers, and a 
member of the Society of Civil Engineers of Paris, and 
of other learned societies. He was consulting engineer to the 
Highland and Agricultural Society, and to the Convention of 
Royal Burghs. Mr. Stevenson leaves a family of two sons, as 
already noticed, and four daughters, one of whom, the Scotsman 
says, is married to Mr. Napier, and another to the Dean of 
Faculty. 


EDWARD BURSTAL. 


Tue death of Edward Burstal, Captain R.N., the Secretary of 
the Thames Conservancy, at Ramsgate on the 13th instant, 
removes one who has long been connected with and had great 
influence on the engineering of the Thames. He was born at 
Stoke, near Devonport, in 1818, and was the son of Richard 
Burstal, who had sailing command of H.M.S. Dreadnought at 
Trafalgar. He entered the Navy in September, 1833, and was 
at once employed on surveying service on the Thames and Med- 
way, under the late Captain Bullock. In 1838 he received the 
thanks of the Royal Humane Society for saving three lives. In 
1840, as midshipman on board H.M.S. Cambridge, he was 
engaged in the operations on the Syrian coast and blockade of 
Alexandria; for his services on this occasion he received English 
and Turkish medals. In 1846 he was engaged in surveying in 
the North Sea on board the Fearless, and later he became 
lieutenant in command during the famine relief on the Irish 
Coast. After that he was engaged in surveying the South-East 
Coast of England and West Coast of Scotland. In 1852 he 
rendered active service in laying the first submarine telegraph 
cable, i.e., that from Dover to Calais; for this special service he 
received a handsome present of plate. He subsequently was 
engaged in laying the telegraph cable from Orfordness to the 
Hague, and in this latter case, by careful navigation, only 119 
miles of cable were used to cover 114 miles of actual distance. 

In 1854 Lieutenant Burstal was engaged in the war operations 
in the Baltic, and in the taking of Bomarsund. On this occasion 
his surveying experience led to his being specially recommended 
in despatches for valuable services in taking up combined 
English and French fleets when the lights and buoys had been 
removed and misplaced by the Russians, for which he was pro- 
moted to the rank of commander. At the close of the Russian 
war he resumed his work of surveying on the Scotch and English 
coasts. In the year 1857 the Thames Conservancy was esta- 
blished by Act of Parliament, and Captain Bursal was appointed, 
on the recommendation of the Admiralty, secretary to that 
body. This appointment he held until the day of his death. 
Captain Burstal took a great interest in the prevention of the 
pollution of the river Thames by the Metropolitan sewage. 
Although the Conservancy have hitherto been less successful in 
bringing home to Londoners and their representatives the enor- 
mity of their offence than in dealing with the riparian towns 
above Moulsey, it is to be hoped that the evidence given before 
Parliamentary committees on the subject will some day bear 
fruit, and that the metropolis will not be allowed much longer 
to pollute to any perceptible or material extent the tidal waters 
of the Thames. At present a large portion of the income of 
the Thames Conservancy has to be expended in dredging up 
the materials so abundantly furnished by the Metropolitan 
outfalls. 

Captain Burstal was a member of several Royal Commissions, 
notably, the Thames Embankment inquiry, which resulted in 
the plan of the Commissioners being adopted, and the present 
embankments constructed. His opinion was often in request in 
connection with marine engineering questions, especially with 
reference to harbours, docks, bridge foundations, and sea 
defences. He was apparently in excellent health some three 
weeks since, and died on July 13th—after a very short illness— 
in the arms of his only brother, whose life he had, when twelve 
years of age, saved from drowning. He leaves one son only— 
the engineer to the Corporation of Oxford—to mourn his loss, 
but all to whom he was known will feel that one of those fine 


upright and genial natures which are all too rare in public life 
has gone from their midst. On Friday, the 16th, his remains 
were followed to their resting-place in Norwood Cemetery by 
the leading members of the Thames Conservancy and a large 
number of sorrowing friends. 


COMPOSITE CARRIAGE—INDIAN STATE 
RAILWAYS. 

In our impression of the 27th November last we gave in 
“ Contracts Open” the leading particulars of- some third-class 
and composite carriages for the Indian State Railways. We 
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illustrated the third-class carriages, and now illustrate the first- 
class composite carriages. The illustration will be found on 
=. For the general particulars we must refer to page 413 
of vol, Ix. 


PRESSURE EXERTED BY WATER IN THE 
SOIL.* 


THE following is an abstract of a paper in the Zeitschrift fir 
Bauwesen by L. Brennecke :— Rf 

“The author gives the results of a number of experiments, 
which were undertaken principally with a view to determining 
the influence exerted by capillary attraction in diminishing the 
ene of water in various kinds of earth, especially sand of 

ifferent size and omy and of clay, it being assumed that the 
water can only find its way by suffusion through the mass, and 
that there are no large fissures present. Reference is made to 
various authors as regards their opinion on this subject, and the 
amount of deduction which under circumstances may be made 
— = theoretical pressure of ground-water in designing lock- 
joors, &c. 

“*An observation—recorded by Beer—in regard to a filter-basin at 
Magdeburg 1880 is quoted, bearing upon the amount of frictional 
resistance to water.pressure offered by the ground, even where, as 
in this instance, of coarse gravel. The basin in question, 178ft.— 
54°24 metres—in breadth, had been constructed with a concrete 
floor of 1ft. 74in.—0°5 metre—in thickness, and was kept filled 
with water to counterbalance the pressure of the external ground- 
water. On the occasion mentioned the water was pumped out toa 
level of 2in.—0°05 metre—above the floor, when a slight upheaval 
of portion of the latter being noticeable the basin was quickly 
refilled. The level of the external ground-water was 7ft. 10}in. 
above the under side of the concrete floor, and the weight of the floor 
was equal to a column of water of 3ft. 9in. high; therefore sup- 
pans the full pressure due to the height of the ground-water had 

n active, it would consequently have required a depth of water 
in the basin of 4ft. 104in. instead of 2in., to preserve stability. 

“Other examples of the varying resistances of different earths to 
water-pressure are mentioned, viz.: At the coal mine, Wormrevier, 
some years since, when carrying out some shaft repairs with the 
aid of pneumatic pressure, on reaching a depth of 48ft. below the 
surface of the ground-water in a saturated clay-sand, an air-pressure 
of ? atmosphere instead of twice that amount was sufficient to 
exclude the water; and at the Rheinpreussen mine near Homberg, 
in 1865, the caisson was sunk with a pressure of only 2} atmo- 
spheres to such a depth as was calculated to require a pressure of 
8 atmospheres. In the latter instance, however, a sudden increase 
of the water-pressure led to a most disastrous accident by bursting 
the air-lock. It is suggested that the water was held back for 
some time by the thick beds of clay which it was known had been 
passed through, but finally found its way through these by channe!s 
around the outer skin of the caisson. In.the previous case quoted, 
the author is of opinion that as only half the calculated air-pressure 
was requisite, that probably half the column of ground-water was 
supported by the air-pressure, and the remainder by capillary 
attraction. Details are given of the laboratory a upon 
sands of various size grain, together with a number of formulas 
— tables, giving the corresponding height of the capillary 
column. 


Royat AGRIcULTURAL Socrety. — Silver medals have been 
awarded to the following exhibitors :—W. Rainforth and Son, of 
Lincoln, for self-cleaning rotary corn screen ; the Aylesbury Dai: 
Company, London, for lever and ratchet motion for Johnson’s 
ensilage stack press; Smith and Grace, Thrapstone, for Smith’s 

tent convertible t pulley, with screwed bush; the Dairy 

upply Company, London, for the Delaiteure described above ; 
mes, Sims, and Jefferies, Ipswich, for new patent self- 
acting feeding apparatus on thrashing machine. In addition, the 
judges recommended that the following implements, which they 
deem capable of further development, should be exhibited at the 
succeeding show of the Society, and classified as exhibits for special 
inspection :—Mayor’s bolting tire, for tying straw from a thrashing 
machine ; the Ofverum Estates Company’s new chaff cutter. 

Mr. Witt1am Low.—The death is announced of Mr, William 
Low, aged seventy-two, He was born at Rothesay, Bute, in 1814, 
and in early life was engaged as assistant engineer in the construc- 
tion of a portion of the Great Western Railway main line, Subse- 

uently he became proprietor of collieries in North Wales, and 
p owen | many years to. mining ——— His energy and perse- 
verance were displayed jally in the prosecution of the Channel 
Tunnel enterprise. In 1866 he issued a printed circular describing 
his plans, and in 1867 had an interview with the late Emperor 
Napoleon on the subject. Subsequently, other engineers were 
invited to join w in this work. Mr. Low went so far 
as to purchase land on his own account both at Dover and 
Calais, so anxious was he to push forward the enterprise. The 
Franco-German war put a stop to the proceedings for a consider- 
able time, but the project was ultimately taken up by Sir E. 
Watkin, who invited Mr. Low to become.one of the engineers. 
Among other schemes he took up was a proposed England and 
moves — lal 2000 miles of which were personally surveyed in the 
year 
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SHRINKAGE OF EARTHWORK.* 
By P. J. Fiynn. 


SomE since experiments were made in Dharwar, in India, 

Mr. J, H. E. Hart, O.E., on the shrinkage of earthwork, and 
the results of these experiments agree with the results arrived at 
by Mr. Specht—“ T: tions” Technical Society, May, 1 
namely that the embankment at first gave a volume larger than 
that of the pit from which the material with which it was con- 
structed was excavated. Mr. Hart had three pits excavated, and 
the material from each pit was formed intoa bank. The first pit, 
in black cotton soil, was 49ft. x 4}ft. x 2ft. = 416 cubic feet. 
This was formed into an embankment, which measured 
5Oft. x 6ft, x 2ft. = 600 cubic feet. After the bank was mea- 
sured, some of the earth from it was filled back into the pit, up 


increase. 
885— | construction of the south jetty of Oakland 


methods 
mea- | seven times more than 


and other engineers allow a shrinkage of from 8°5 to 12°5 
Then, again, for rock Henz allows an increase of from 8 to 12 per 
cent., and Von Kaven an increase of from 8 to 1 ° 
but for the same material Morris allows 42 to 60 cent., 
60 per cent., Trautwine 66 to 75 per cent., and 
50 per cent. of The writer is at present on the 
bour for the United 
States Government, In the carefully-laid masonry of this 
the stones are too large to be laid , and require a derrick 
for that purpose, the voids, before chinking is done, are more than 
12 per cent. of the laid face work. There is no method of railroad 
construction by which an embankment can be made so as to have 
as few voids as this jetty. On the contrary, Toe 
of the voids will be found to six to 


to the level of its edge, and the balance rem quantity given by Henz. 
sured, and found to be equal to 191 cubic feet. e have 
here, first—an increase from pit to bank of 184 cubic feet; and, TABLE B, 
second, again an increase from bank to pit of 7 cubic feet. During 
the rainy season—and the rains in D r are heavy—as the Per cent. of 
material in the pit vank it was filled up to the level of ite odg edge, and Samet 
at the end o e season the ce was mi se 
found to be reduced to23°5 oubicfeet. This showed an increase of | terial. 
the made ground over the pit by 53 per cent. The second and third ment to 
experiments were made in gravelly soil, or moorum, which is exca 
an iron-stone gravel, mixed with about 50 per cent. of earth. In 
the second e ent a pit 4 x 44ft. x 2ft. = 420 cubic feet 
formed a bank which m 49}ft, x Gft, x 12ft. = 520 cubic | High 
foot, giving first increase of 24 per cont. A third pit, 494ft. | Sandy loam Specht | After am is 
alte x 2ft. = 445 cubic feet, was excavated, and the material finished. 
Fala dypyly the pit, leaving a balance of 111 cubic feet = | Light sandy earth..| Morris .. .. .. ../-12°5 
per cent., as a first increase. During the rains the pit was kept | Light sandy soil ..) Molesworth .. .. ...-11 
filled to level of edge, and after the rains the balance was 55 cubic | Grayel'and sand ..| 8 
t 
been on as fully as the subject requires. The e: - | Earth -| Simms .. .. oe o> 
men owever, would be more were information given | Earth (scraper work)| Canadian Pacific R.R. oo eteinee of 
as to whether wheelbarrows or were used for Canadian Pacific a Shrin! 
material, and the earth deposited in layers and 
rammed; or as to whether the earth was simply thrown out from 7 “ly 
the pit and thrown back again after measurement in ; Earth (carefully 
the crease of embankment over the excavation, the inference 9to ~20 
to be drawn is that the material was not rammed, Embankments ia, S t sandy, Vose -12 
in are often constructed. by work, the material | roam... 
being carried saucer-s: 88 ole After fill is 
the wick Clay and loam Von Kaven 
retain water, this basket work is done in thin layers of less than | Clay and light soil..|} Hentz .. .. .. ..\+3 
nine laches in depth, the earth being roughly lovelled up os it 
from the ets, and then punned with wooden or earth.) M 
cast wry weighing — constant vel .. ... ..| Molesworth—Vose 8 
trampling of the men, women, and children employed in carrying addition to 
the baskets so consolidates the bank as to male i im ious to : t of 
water, ers o! are sometimes watered. Em! ents 
ough not nearly so e ve, writer has constructed em- | ..| VonKaven .. .. ..+ 5 * 
bankments with a grading tipping from wagons Hardclay.. .. ..)Hemz .. .. .. ../+ 6t0+7 
grade, wheelbarrows, , carts, scrapers, and punned basket- | Clay belore subsi- 
work, and of all these he bel t p d basket-work settles ++ «+ ..| Molesworth .. .. ...+20 
embankments, and some of them counted amongst 3 
the largest and oldest dams in the world, have been constructed | Loose vegetable surf, 
in India by basket-work, without any or puddle lining ; ae so cei 
and some of them that have been and kept in repair oe] Mi +80 
orgy at the present day than when they were Soft sandstone ..| Von Kaven .. .. ..i+ 3 
years since. This wor! 
is done much cheaper there than earthwork in this country. The | VonKaven .. .. ../+ +10 
from 100ft. to 200ft., for three rupees per 1000 cubic feet—that is,| Rock .. .. .. ..| Vose.. 
at the rate of four cents per cubic yard. Rock .. .. .. ..| Graeff .. .. .. ..|+50 to +00 
More than forty-five years Mr, O.E., made | Bock 
on large on the shrinkage of earthwork. | “large "frag: + 
The Wane by ments .. .. ..| Searle .. .. .. .. +60 
and one winter intervened between commencement and com- | Hard sandst’ne rock, 
of the work. The results of the measurements are given ts..| Morris .. .. .. ..+42 
en! oe ee 
Rock, large blocks..| Molesworth +50 
Rock, medium x 
et Excavation, | Compression. ments .. Searle .. +70 
cub. yards. cub, yards. | Meleoworth ... t0 490 
Yellow clayey soil .. 6,970 6,208 Searle .. .. 
Light sandy soil 10,701 9,317 1384 0°1298 ely pla) +75 
Onthe whole ..| 43,646 39,150 4496 0°1030 ly pled), 
The total average compression in embankment being a little Syl oat beet wt 
more than ten per cent. of the excavation. Other observations on a a ES Sage tong oe 
smaller scale showed that gravelly earth shrank about one-twelfth.| ableclay .. ..| Graeff .. .. .. .. +0 
The results of these experiments, along with the experiments on - 


rock, are given in the above Table B. ith a few ions the 
results of these experiments have been heretofore » and are 


As a rule, books of reference in the raking 


any allowance on account of different methods of construction an 


of that material, and 30ft. in 

rarely iy similar bank only high, 
wagons a 

built up in layers, ‘and consolidated by good a So will 


engin: were first commenced. 

has such an immense quanti of work been carried out, and 

ameoutbe, equal importance, have so few experiments, on a 
je adequate to the interests involved, been published. 

In other branches of engineering, long, tedious, expensive 
experiments are carried out without any other return resulting 
from them than the information they give; but experiments on 
earthwork could be carried out on a large scale as actual work, 
additional expense more than the contract 
price of the work, 

In the experiments that have been made there is a want of 
general agreement, and in some cases the results obtained in similar 
materials differ so much from each other as to point more to errors 
made by some of the observers than to errors resul mi 
from the different methods of construction. This is well illustrated 
in Table B, which I now give, showing the tage of increase 
or diminution from cut to fill. Some of the materials are men- 
tioned more than once, with a slight change in name; but I deem 
it better to give the author’s own words descriptive of the material 
than to make a sel of the materials under a fewer number of 
names, The experiments of Henz, Von Kaven, and Graeff, as shown 
in Table B, are taken from Mr. ae paper already referred to. 
The experiments of Henz, quoted in that open stated to give the 
permanent increase in volume from cut to fill, and to be the result 
of a large number of observations of actual work, From an 
inspection of the table it will be seen that Henz gives a permanent 
increase in volume of from 1 to 6 per cent. and clays—for 
materials of the same description as those for which Mr. Morris 


* “Transactions ” of the Technical Society of the Pacific Coast. 


erely | materially on some peels, os sho 


The difference in rock between the German and American and 
lish experiments is very great, but it will not be difficult to 


ments. Trautwine gives the average weight of ite at 17/0lb. 


dry masonry. In order to reduce the increase to 8 per cent., 
iven by Henz, the voids in his embankment would have to be 
le than one-fourth of that of the dry granite mentioned. 


courses of 
If the percentage of increase allowed 


Kaven as a whole, then the conclusion to be arrived at is that any 
based on them must be inaccurate, and lead to serious 


errors. 
The disagreement of the German authors from the American 
and English authors as to shrinkage is certainly remarkable. The 


Germans give, on the whole, a permanent increase for sands, cla 148 
and similar materials, and 


English give a diminution. For rock the give an increase 
from cut to fill many times more—in some cases nine times more 
—than the former. American and — authorities also differ 

wo the small iow, 
which gives the percentage of increase for rock of different sizes :— 


Molesworth.| Searle, | Trautwine. 
Rock, cc 50 to +75 

Rock, small fragments .. .. .. « +20 +80 | +60 to +90 
In this table it will be seen that Molesworth makes the voids to 


decrease with the decrease in the size of rock, whereas Searle and 
Trautwine make the voids to increase with the decrease in size of 


volume, The mean of th ‘i 
including voids, the voids therefore amount to 44, which is equi- 


valent to an increase in volume of 79 per cent, from the solid rock. 
This agrees with Searle and Trautwine. 

In Gillespie’s ‘“‘ Roads and Railroads,” he gives a quotation from 
Gayffier, which says:—‘‘ A cubic metre of broken stone, placed in 
a water-tight box, which they just fill, can receive in the empty 
spaces between the fragments a volume of water +4, or nearly 
one-half of the whole, the actual solidity of the stones being 
therefore only ;47;. This does not vary for stones from lin. to 8in. 
in size.” This is equivalent to an increase of 92 per cent., and is 
practically a close agreement to the result obtained by Trautwi 
with a loose heap of rock f: ents, which gave an increase of 
percent. As an instance of reentage for shrinkage, I may 
mention the construction of the Western Division of the Canadian 
Pacific Railway, where 10 per cent. was allowed for the subsidence 
of earthen em ents constru by scraper work, and 15 to 
17 per cent. for similar banks constructed with a grading machine, 
Another instance of still larger percen’ is that on the construc- 
tion of the levees of the Mississippi—1 where 17 per cent. is 
allowed for shrinkage of embankment, and this, be it remembered, 
is for an embankment which is intended to keep out water. The 
specifications do not state the methods of construction, and no 
mention is made of a grading machine, but it is stated that ‘‘a 
sufficient number of dumping men be ~~ on the levee to spread 
the earth as it is wheeled or carted in.” ae ee Specht 
found the volume of embankment, after completion, to increase 
more than 9 per cent. over the excavation. Morris and other 
authorities found that similar materials had an ultimate shrinkage 
of over 10 per cent. Therefore, to cause an equal shrinkage of 
10 per cent. from cut to fill, in Mr. Specht’s work, his embankment, 
SS a » would have to shrink about 18 per cent. In 
other » ® bank of loam, 10ft. high, built up in layers by 
would have to settle about 2ft. An examination of 
the 
rities given in the percentage allowed for shrinkage. In such 
experiments any near agreement is not to be expected, but at least 
it is reasonable to expect a agreement tending one 
way from the same materials in similar banks. The experiments 
conducted in this manner should all show, for similar materials, 
either a diminution or increase, and imi 
case and an increase in the other. In the practice of 
American and English engineers there is considerable diver- 


the shrinkage. Other authors give rules for the settlement which 
do not agree with the shrinkage. 
In order to show the want of ascend in the eeleneioanes ive three 


and adds settlement : 

will be about in the ratios given above.” An in tion will 
show this rule to be correct. Alexander L. Holley, C.E., in his 
* Railway ice,” states: “The shrinkage earthwork is 


has side timate shrinkage i 

assumed to have settled 3in., therefore the area of shrinkage will 

be a, 6, ¢, d, ¢, f, a, on Fig. 1, equal to 21°5 x ‘25 uare 

Fig. |.—Not to Scale. 


is vertical, the ares of ainkage divided by mean width = settle 


Therefore the settlement = tg = 37ft., being almost the full 


height of bank. If the shrinkage of the 5ft. bank be taken at only 
2 per cent., then by the rule of the cube of the depth the settle- 
ment of the 40ft. bank will be 14ft. From these examples it will 
be seen that this rule does not hold good, and that the shrinkage 
is not as the cube of the depth. Mr. Holley penn copied this 
rule without investigation. There is a sort of scientific look about 
the rule, but an investigation will show that it is nothing more 
than a most useless and misleading rule-of-thumb. To show how 
rules are sometimes glanced over and accepted without investiga- 
tion, it may be mentioned that this rule was given several years 
since in a work which in other respects is accurate, namely, the 
“ Treatise on Civil ineering,” in use at the Roorkee Civil Engi- 
neering College, and in all likelihood it is continued in it to the 
present day in the last edition. It was not until long after the 
writer left the college that he tested its accuracy and found out 
its fallacy. Vose, in his ‘“‘Manual for Railroad Engi »” quotes 
the experiments of Morris for i , after which, and under 
the heading of “‘ Subsidence,” he states:—“‘It has in some cases 
been specified that the a completed by the con- 
tractor, should be finished to the height from 3in. above the 
intended height, upon a bank 5ft. high to 9in. upon a 40ft. bank, and 
intermediate heights being in proportion.” Vose here gives a rule 
that, in a certain case, when a 5ft. bank subsides 3in., a 40ft. bank 
will subside 9in. He also states that banks shrink a certain per- 
centage in p ion to be volume, 
shrinkage of a a subsidence o 
is 5°375 square feet, which is 5 per cent. of the area of bank, 107° 
square feet. Now a 40ft. bank—Fig. 2—has an area of 2960 square 
feet, and 5 per cent. of this = 148 square feet = its shrinkage ; 
and as this shrinkage occurs only in the vertical direction, 
—— = 2ft, = the depth of settlement, and not 9in. From this 
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it will be seen that the rules for shrinkage and settlement as 
given by Vose do not agree with each other. I think I have 
shown that there is a great want of general agreement in the 
results of experiments on shrinkage, and also in the rules for 
settlement as given by writers on the subject. Holley says:— 
** Correct allowance is made for the settling of the material of the 
bank, and time is given for this settling to occur before the ballast 
is brought on or the rails and sleepers laid. The i of 
earthwork sometimes disturbs the grade at a rate of several feet 
rise or fall per mile—in normal grades of 60ft., on the New York 
and Erie road, a distance of 500ft. was found to rise at the rate of 


75°4ft. per mite, this distance being approached and succeeded by 
the regular grade of 60ft. In another p! for the distance of 
200ft., the rise was found to be at the rate of 116°7 per mile, with 


a of 100ft. length, both above and below—the average grade 
over the whole mile being 60ft. These cases are similar to 


total | what occurs where railway earthwork is not properly settled before 
being brought into use.” . 
On the assumption that the settlement is in proportion to the 


le B will show other serious differences amongst the autho- _ 


not @ diminution in one 


his En- . 


gence amongst as to or : 
of embankments, which subsidence again depends on their shrink- 
age in volume. Some authors give the percentage of shrinkage 
without any reference to settlement of bank, and in these cases 
: the inference to be drawn is that the settlement is the same as 
ineering,” gives the ratio of shri to cut for different materi 
provision in lofty banks.” For the of illustration the 
shrinkage and 
from this the 
shown in 1—not to scale—is 14ft. wide on 5ft. and 
_Yic 
2 7s 75 a 
A os so 
Fig. 2.—Not to Scale. 
area of the bank. Now, as 40*:5*::512:1. Therefore, the shrink- 
still in use to the present dav. in American. English and Indian 
ep 1c gives the weig 0! 
| roughly-scarb dry ru granite masonry at ere is 
different heights of bank. For instance, the 5 of earth, in | therefore, an increase in volume of 36 per cent. from solid rock to 
general, is given at about 10 per cent. Now, if 10 per cent. be a 
n ra construction, as generally carried out, 18 NOt pos- ‘ 
sible, Well-dressed granite or limestone uncoursed masonry con- 
tains more than 8 per cent. of mortar. General Gilmore, in his : 
work on “‘ Limes, Cements, &c.,” states that ordinary masonry in 
bout 8 per cent. of mortar. 
for rock is to be accepted as 
a fair e of the of the of Henz and Von 
the rock. Under the heading of ‘‘ Volume of Interstices in Con- 
crete,” Molesworth gives for five descriptions of small stone the 
percentage of total—that is, the percentage of interstices to ,;) 
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referred to, as the writer has had no experience with them. In 
riginal construction of that part of the Grand Trunk Road 
from Lahore to Wuseerabad, in the Punjab, provision was made 
for Lamp in. bridges and culverts—only at the well-defined 
drainage channels. After the completion of the embankments, the 
drainage works were found insufficient to carry off the flood waters, 
as before the construction of the embankment more water was 
oe away over the surface of the country than by the well- 
efined dri e channels. In times of very heavy rainfall, the 
embankment dammed back this water, w rose behind it, 


was built without punning, it was found that after taking off 
about 2ft. in depth of the top, the body of the bank appeared like 
material newly deposited and it was easily excavated. On the 
other a | the banks which were built in layers an poet 


were fo to be well consolidated and m more d it to 
excavate, The difference in jthe banks, though built of -_ same 
com- 


material, was very marked, the punned banks, even w 
paratively new, being much more difficult to excavate than the 
others. After each ae season — and slopes of the 
unpunned banks were much more cut up and fissured, and required 
more repairs than those that were punned, The banks were 40ft. 
wide on top, with side slopes of 2ft. to 1ft., and from 4ft. to 12ft. 
high. In some cases, during floods, the unpunned banks were 
breached by leakage before the water reach: on oe 
in a single nce was the d bank hed by t 

Where, however, the punned | banks were breached, the water first 
rose above their tops, and in flowing over them and falling to the 
down stream level cut through them. After a bank was con- 
structed, the heavy and continuous a pees over it so con- 
solidated its top that it acted asa roof, and passed off the rain- 
water to the side slopes. The rain water was thus prevented from 
entering the body of the bank and contributing to its shrinkage. 

From the experience gained in this work, it is the pS pac of the 
writer that time does not so compact and solidify an old unrammed 

as to make it equal, for the purpose of impounding water, to 
a rammed bank, even when the latter has been built more recently ; 
and it is also his opinion that the top of a bank for impounding 
water should not be used as a roadway until after the lapse of suffi- 
cient time to allow it to take its ultimate shrinkage. A few words 
here in explanation of metalled gaps. They are simple, inexpensive 
road works, to pass off surface flood waters, and to save bridging. 
It was found that the bridging on the Grand Trunk Road required 
to pass off the flood water amounted to more than t. in 
length. The great expense, and the length of time required to 
complete this work, prohibited bridging. To provide ample outlets 
for surface drainage, portions of the embankment, ing in length 
according to the requirements of the flood waters, from 100ft. to 
1700ft. at ground level, were excavated, and from ground level at 
each end, slopes of 1 in 30 were made to top of bank. The slopes 
and the portion on level of country were metalled to a width of 
18ft., and on each side of the metal a brick wall, 2ft. deep and 1ft. 
wide, was built, the top of the walls being on a level with the 
metalling. A row of guide-posts 100ft. apart was fixed on each 
side of the metalling to guide travellers and vehicles to keep on the 
roadway during floods. During floods, which continue for only a 
few days in the year, these ga off the surface flood-water 
at a low depth—less than 2ft.—and at such a low velocity as to 
permit traffic to be carried on in safety through the water, though 
at t trouble and inconvenience. During floods the gaps were 
fords, and at other times they made a good metalled . After 
the flood subsided, the ordinary drainage of the country was 
passed off by the well-defined and deep channels, which had — 
or culverts built over them. This cheap expedient of gaps for 
passing off surface flood-water permitted the opening of the road 
during the rainy season several years before it would otherwise 
have been done had bridges been built at the time instead of gaps 
for carrying off the surface flood-water. 

I will now show that under certain forms of longitudinal section, 
and one very likely to occur in broken ground, the use of certain 
formule in the computation is sure to cause a serious error in the 
result, Gillespie says, in his ‘‘ Roads and Railroads” :—“‘ Average 
end areas is the most useful method in this country” for computing 
earthwork.” Morris, in his ‘‘ Earthwork,” says, in reference to the 
same formula :—‘‘ This rule has been by far the most used of any 
in our country. With tables of cubic yards it is very expe- 
ditious, and has found numerous advocates amongst 
on account of its simplicity and convenience.” Searle states 
that this formula is approved by statute to be used in the 
public works of the State of New York. The diagram repre- 


Fig. 3.—Longitudinal Section. 


sents the longitudinal section ef part of a line of railroad, 
the ground at all points transversely to the centre line 

level, so that all cross-sections will be on level ground. The cut 
is 18ft. wide at base, with side slopes 1 to 1, and the fill 14ft. on 
top, with side slopes 1} to1. In order to make an experiment on 
shrinkage, the engineer takes out the cut and builds the bank to 
the sections required. The end of the bank is assumed to stand 
vertically at A. The quantity in cut completes the embankment 
for 197 °06ft. in length, as shown in = After final measure- 
ment, the engineer computes his quanti A hed formula of average 
end areas. He finds the volume of cut = cubic yards, and the 
fill = 2784 cubic yards. The quantity in cut therefore to 
exceed the fill by 312 cubic yards, showing a ahi of 10 per 
cent. In fact, however, there is no shrinkage. If the computa- 
tions are made by the prismoidal formula, the volume of the cut 
will be found to be equal to that of the fill, 2708 cubic yards, so 
that the apparent shrinkage of 10 per cent. was entirely due to the 
use of an incorrect formula. If, again, the computation be made 


by the formula of average end heights, in which a section is taken poe 


with a height equal to the average of the two end heights, the 
volume of the cut will be = 2514 cubic yards and the fill 2670 
cubic yards, showing an increase of 156 cubic yards = 6 per cent., 
which increase does not exist, as the cut and fill exactly balance, as 
before explained. The use of the latter formula of mid-sections gives 
a deficiency equal in amount to half the excess found by the use of 
average end areas. Another formula by mean proportionals, which 
ives less than the correct result, is sometimes . The prismoidal 
ormula is the only one of the four given which is sure to give 
correct results, e error will be even more than shown above, 
when the ground at cut slopes across the centre line of road. The 
error is greatest when one of the end areas = O, as seen in the 
column of cut given below. In similar cross-sections, in ground 
where the end heights do not materially differ, the error is small, 
as will be seen in the column of fill given below. Error in the 
results, however, can be avoided only, in so far as the computations 
are concerned, by the use of the prismoidal formula. 
The follo table gives the volume of cut and fill by the three 
formule used above :— 


Cut cubic | Fill cubic 
yards, yards, 


Prismoidal formula .. .. .. .. «| 2,708 2,708 
Average end heights... .. .. .. 2,514 2,670 


There is a tendency among workmen to leave the side slopes 


times finished with the side slopes concave, as shown in Fig. 4, 
and cuttings, in hard nd, are left with the side slopes 
convex, as shown in Fig. 5. Itis therefore advisable, in cross-section- 


&e., should be looked to. In descriptions of shrinkage experiments 
on earthwork, the following information would be useful, and in 
addition, such other information as might be deemed of use in 
arriving at a correct result :—(1) The description of material and 
locality. (2) Method of construction, such as by scrapers, wheel- 


Fig. 6 
barrows, tipping from wagons, &c. (3 
also cross-sections of (4) Average 


of layers, and if rammed. (5) Foundation of bank—that is, descrip- 
tion of ground 


of work. 
9) If base of bank 
uring which flood lasted, and state of bank at the time, 
be given, 


THE IRON, COAL, AND GENERAL TRADES 


OF BIRMINGHAM, WOLVERHAMPTON, AND | 
OTHER 


DISTRICTS. 
(From our own Correspondent.) 

IRONMASTERS attending ’Change in Wolverhampton yesterda: 
and in Birmingham to-day—Thursday intai before rosie 
as firm a front as was possible. Snag eae eee mild improve- 
ment which has ap in the galvanised sheet trade pos- 

tend branches, and further, that merchants are 
more ready to place repeat orders at previous prices than some time 


money they will stop their mills, since, although pi 

, coal, and other raw materials are very cheap, yet to 
finished iron at below current rates would he aaly atting to pre- 

The orders p at this week’s meetings were not generally of 
Soman sort, The sheet makers are best off, some of these 
firms having contracts upon their books which will provide employ- 
ment until the middle or close of next month. ese people are 
slightly firmer in their rates. Local sheet ironmasters have 
to compete for the business of the galvanisers and other buyers 

st the ironmasters of Ltpern any and some other localities, 
whofare now rolling sheets at v low rates, and carryingloff many 
of the orders. The 5s, advance declared by the Galvanisers’ Asso- 
ciation is still quoted. Black sheets, of 20 w.g., are £5 15s.; 24 g., 
£6 to £6 2s. 6d.; and 27 g., £7. It is, however, as yet very diffi- 
cult to secure any rise. the galvanised state, corrugated sheets 
nt pes at £10 for 24g. delivered Liverpool, and £11 10s. 
‘or 26 g. 

Plates are tame at £7 upwards for common sorts, and £8 easy 
for boiler qualities, Makers of these have to compete against 
locally made basic steel boiler plates which are offered at £6 10s. 
to £7. Basic steel is coming to the aid of local machinery engi- 
neers, who, in connection with mining machinery and some other 
work, are enabled, by the product of the Staffordshire dephos- 
phorised steel works, to use plates of greater weight than can con- 
veniently be obtained from the local ironmasters. 

In the bar trade here and there a little more business is secured, 
but as a rule purchasers prefer to buy small lots to meet present 
requirement. Prices are no stronger, common marked bars being 
offered at £7, medium sorts at £6, while unbranded iron can be 
secured at £4 to is an low 

. Coopers’ hoops are u superior 
10s.; gas tube strip is £4 15s. to £5. 

Round Oak iron, which, more than any other, rules the best bar 
trade, is selling upon the basis of :—Bars, lowest quality, £7 12s. 6d.; 

le best, £9; double best, £10 10s.; and treble best, £12 10s. 
Strips and hoops and iron become: Lowest quality, £8 2s. 6d.; 
single best, £9 10s.; double best, £11; and treble best, £13. His 
_- rivet and tee iron become: Single best, £10; double 
best, £11 10s.; and treble best, £13 10s. Strips and hoops of Jin. 
and 20 ga become £9 2s. 6d., lowest q ; £10 10s., single 
hile Zin. becomes 


be still some speculative sales of large lots are here ool there 
f° gon. Deliveries under late contracts are being made with a 
ittle more business, but by no means with the freedom which 
furnace owners would be glad to see. Prices at which current 
i —and it is mostly in the brands 
imported from other districts—are unsatisfactory. Northampton 
pigs are 33s, to 34s, at railway stations in this district, and Derby- 


furnace. The reason for this step is that the importa- 
tions of iron from other districts make it impossible to sell native 
pigs at a profit. 

e 


Conflicting statements are abroad as to the terms which the | hose-cart 


longed strike of the men at two of the Shropshire ironworks has 
Teniented. Masters and men alike to have obtained the 
advantage, but it would seem, on the whole, as though the men 
have come best out of the business. The masters sought to bring 
puddlers’ down to 6s. 3d. per ton, and millmen’s in 


aw age hy was 6d. per ton under the scale at which the 
dlers in South Staffordshire are now working in accordance 


now that certainly some of the Shropshire puddlers have 
been allowed to resume at 6s. 9d. pendi i itrati 
chairman of 


Mr. B. Hingley, M.P., 
Masters’ Association. 
The dulness which has for several months past existed in the 


Cannock Chase coal trade has now reached a climax which is 
accompanied by much distress amongst the colliers and their 


families, The owners keep their pits open as long as possible, but | h 


they are closed, on the average, four days a week ; and the 
of @ collier are now stated to never ques more than ae 
and the surface men are stated to only average 

even intimated that it is only occasionally that these amounts are 


bs. per week. Itis 


the following rates:—Bandsmen, 4s. 6d. per day; pi in 
‘New Mine” seams, 4s, 10d. per day for two stints; ers, 
8s. 4d.; horse drivers, 3s.; boys, 1s. 9d.; all for eight hours’ work. 
In Belgium the men work twelve and even fourteen hours per day 


for 2s. 1d. 
coming to the aid of the South 


es 
check u them. A strong Union, too, t wages 
stony, aude fol unde together. 


‘erence shares, and 10 per cent. per annum on the ordi shares. 

Birmingham, is satisfactory, the improvement in the trade of the 
United States bei ed as a specially hopeful feature. 

is an available to 
per 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—A continued absence of improvement is 
sum and substance of any report as to the condition of 
trade in this district. Users of pig iron are getting no weight of 
new work to bring them into the market as buyers of the raw 
material in any quantity, and so many of them have iron still to 
come in on account of old contracts that actual requirements for 
consumption are still further very considerably restricted. Where 
there are any orders to be —= out, buyers expect to place them 
either for deliveries ex _ over so long a period or at prices so 
low, that, as a rule, only ly necessitous sellers can be induced to 
accept them, and some makers prefer to stand practically altogether 
out of the market rather than to enter into competition for business 
on the unsatisfactory conditions upon which alone it seems to be prac- 
ticable. In such cases makers assume an attitude of rigid firmness 
in adhering to their quoted list rates, not because they are able to 
command them in the market, but because the concessions which 
would be ni on their list rates to bring forward business are 
80 far beyond what they would be at all inclined to entertain, that 
it is practically useless attempting to meet buyers, and it is a wiser 

icy to offer no concessions whatever. There are, however, very 
low sellers, and it is chiefly into their hands the few orders that 
are stirring find their way, but the prices at which they are taken 
in most cases render it el eee whether makers can see 
anything like their own again out of the transaction. i 
applies both to common and hematite pig iron, and in manufac- 
tured iron business has to be done on much the same unprofitable 
conditions. 

The Manchester iron market on Tuesday again brought forward 
only very di ing results so far as business was concerned. 
There were very few buyers, and the orders offering were of no 
weight, with sellers in some ins' extremely 
low prices where business was to be done. For Lancashire pig iron 
makers still quote 37s. to 37s. 6d., less 24, delivered equal to Man- 
chester, as their list prices. At these figures they are out of the 
market, and are doing little or nothing; but if offers leading to 
actual orders were made, there is no doubt they would be prepared 
to meet buyers with some concession. As regards district brands, 
there is a very wide margin between the prices which some makers 


brands mak 
delivered equal to Man 
low as 33s. 6d. and 34s. 6d., 


For hematites there is still only a very om 


obtainable at about 50s. 6d. to 51s., 23 per cent., delivered ont 
to Manchester, and local brands at 2s. or even 3s. per ton under 


figures. 
In the manufactured iron trade, shipping orders have brought a 
little more work into the hands of some of the makers, and here 
and there forges are fairly well employed; but there is no real 
improvement in trade generally, and no better prices are ag got, 
Makers do not openly quote on any lower basis than £4 17s. 6d. for 
bars, £5 7s. 6d. for hoops, and £6 10s. for sheets, delivered into 
the Manchester district; but there are merchants who are 
to undersell at these figures. 
In some branches of the engineering trades a rather more cheer- 


or the ladders can be taken off and used inde) ently. 

ropes and ladders are self-locking at any point, can. be used at 
any height up to 40ft. or 50ft., and the whole apparatus, which 
can be added to the hose cart at a cost of about £10, weighs less 


accomplished tion is re asked, When 
will the actual work of building the cana couuneues? It is rather 


curved in cross-section. For instance, embankments are some- | realised. Under these circumstances it will be readily imagined 
that the privations of the colliers’ families must be great. : 
Some colliery owners assert that the want of work is felt quite 
as acutely in some of the South Staffordshire districts. — : F 
ing the work for measurement, to take levels and measurements | __At some of the Tipton collieries the men are now bein id at 
at frequent intervals, and before doing this work the adjustment of a 
flooded the country on the upstream side of the bank, breached 
the road, carried away bridges, and impeded the traffic. In the as Staffordshire colliers, in their efforts to increase the ranks of the 
construction of bridges and metalled Rape to carry off the flood Union men. At @ miners’ meeting at Dudley on Monday, Mr. 
waters, the writer had to cut through the embankment in more Fig. 4 Benjamin Hingley, M.P., chairman of the Ironmasters’ Associa- 
than twenty-four places, making an aggregate length of more than tion, urged that a strong and well-conducted Union was of ad- 
8000ft. in a distance of fifty-eight miles. ” places where the bank » vantage alike to masters and men, for unless the men were united 
ving no 
Sy tolerably 
of Mr. 
Tn somssquence of the employers in the South Staffordshire ond 
yy n Co! uence of the employers in the Sou an 3 
— East having during the past twelve 
Z months enforced a series of reductions in wages, the majority of 
operatives are now in a deplorable state of — skilled 
workmen being unable to earn more than 10s.a week. Ata meet- 
ing this week it was decided to give notice for an advance, and if 
q the concession is not granted a general strike will be declared. 
. and The directors of the Patent Nut and Bolt Company, Smethwick, 
: de th | have resolved upon the ment of an interim dividend for the 
of commencement and completion o and of measurement. 
7) Rainfall, if any, and a general description of weather ae 
ties. 
period 
should 
on ordinary shares, and £557 to be carried for 3 
The balance sheet of the Tamworth District Waterworks, which 
has just been issued, shows a net profit of £371 during the six 
ae The capital invested in the undertaking is nearly 
go they were. Makers, indeed, de e this week that rather than 
| 
uote and those which others are taking. ‘or some Lincolnshire 
— ing under 34s. 6d. to 36s. 6d., less 24, 
Cart ; whilst others are being offered as 
less 24, delivered here, and on about 
the basis of the minimum figures orders have been placed for 
delivery over the remainder of the year. For outside brands 
coming into this market the current quoted rates remain without 
material change, but there are cheap sellers, and in Scotch brands 
there is much more than the ordinary margin in the favour of the 
- ; buyer between the price of makers’ iron and warrants, whilst in 
U 28, Od., Us., £19, and £10 respectively. Middlesbrough iron there is underselling to secure orders. 
Messrs. Brown and Freer quote H.B. Crown bars, ordinary size, 
£7; hoops, £7 10s.; and sheets—singles—and plates, £8 10s. 
30s. to 32s. 6d. for common foundry; while common forge remains 
at 27s. 6d. to 30s. Messrs. Roberts and Co., of Tipton, who have 
been keeping three out of their four furnaces in blast, have now 
given their Furnace men a fortnight’s notice to terminate — tone seems to prevail, and there are more hopeful reports from 
tracts, since the firm contemplate putting out of blast a second | the Continent. There is, however, still nothing definite in the 
shape of actual improvement, and amongst — engineers and 
locomotive builders trade continues very slack, with no increasing 
weight of orders coming forward. 

. : In connection with fire brigade appliances, I may mention that 
12s, 9d. to 13s. delivered into this district, Staffordshire red | Mr. Superintendent Tozer has designed a very simple telescopic 
furnace mine is = a 12s,, and second qualities 10s. 6d., less 2% | fire escape as an addition to the ordinary hand hose-cart. This is 
per cent. Northampton ironstones are selling at 5s. to 6s. per | constructed of three sliding ladders, which are elevated by means 

0 ~ i i i nd pulleys, and the escape is carried on the top of the 
which can be utilised to form a p of the escape 
than 3 cwt. This escape is now in general use in the Manchester 
Brigade, and has been found extremely useful. In addition to its 
handiness it is very useful in narrow , and can be conveyed 
with the award of the arbitrator to the Wages Board. would | without difficulty under railway pol vm and telegraph wires, or ; 
taken through an ordinary garden gate, which would be an impos- 
sibility with the usual type of fire-escape. 
—____________ The Manchester Ship Canal scheme has this week been fairly 
launched as a pacthers 4 operation, and although general surprise 
has been expressed at the very short period which has been fixed— 
from Tuesday to Friday in the present week—for receiving sub- 
scriptions for the required cogil of 7} millions, from what I can 
lear the promoters have every reason to be satisfied with the 
manner in which the shares have been taken up. The successful 
raising of the required capital being now generally accepted as an 
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ting. 
uotable alteration, and except where sales have to be forced to 
Suramin aed. they are about as low as they are at all likely to 
go during the summer. 

Shipping shows a little more activity, but no better prices are 
being got, 6s. 6d. to 7s. ton remaining the average ioe be 
steam coal delivered at the Mersey 

The efforts to establish a sliding scale to regulate miners’ wages 
in the West Lancashire district have got so far that the coalowners 
have now made a definite and final proposal, which it remains for 
the men to accept or reject. 

Barrow.—There is a steady tone in the hematite pig iron trade 
of this district. Makers are fairly employed, and the demand is 
well sustained from home, continental, and American sources. 
There is every prospect of a continuance of the present condition 
of the market, as makers are not only fairly sold forward, but 
they are in receipt of enquiries which are likely to lead to contracts 
before the close of the season. There is of course a large number 
of furnaces out of blast, but it is also noticeable that those which are 
making iron are yielding a heavy tonnage. The furnaces are now 
producing something like 27,000 tons of pig iron per week, and all 
this is going into i diat pti Prices are still very 
steady, and mixed Bessemer numbers are selling at 42s. per ton 
net at works, prompt delivery. There is a poor trade in foi 
and foundry samples; indeed, forge and foundry work generally 
throughout the district is at a very low point. The steel trade 
remains busy in the two chief departments. Steel rails 
have been well ordered for Canada, the Continent, and for 
home consumers, and there is still a good enquiry, i 
now that prices have gone down to about £3 10s. per ton 
for heavy sections net at makers’ works. The mills engaged 
in the tin-plate bar trade are also very busy, and there is a good 
demand for this class of goods which is likely to lead to continued 
activity in this branch of industry. There is a very weak trade 
doing in steel plates for either ships or boilers, and the minor 
branches of the steel trade are also very inactivelyemployed. The 
shipbuilding industry is getting more and more short of orders. 
Very few are offering, and these are keenly competed for. 
Engineers are short of employment, except in the case of marine 
engineers, who are busily employed on pressing orders. Iron ore is 
in poor demand at from 8s. 6d. to lls. per ton net. at mines, but 
only the better qualities of ore — a. 
are in steady request, but the t generally is slow. Shipping 
has found better employment of late. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE are still no signs of improvement in the Cleveland pig 
iron trade. Indeed prices are somewhat weaker than at the begin- 
ning of last week; and as buyers believe still lower rates will be 
taken, they purchase only in small quantities, and for prompt 
delivery. Towards the close of last week some transactions took 
= in No. 3, g.m b., at 29s. per ton. At the market held at 

iddlesbrough on Tuesday last, prices were a little firmer, the 
usual quotation by merchants being 29s. 3d. per ton. Only two 
or three could be found who would accept 29s. 14d. Consumers 
were unwilling, however, to give more than 29s , that price having 


been recertly taken; consequently no sales were made, and busi- | Year. 


ness was almost at a dead-lock. 

No business can be reported in warrants; the price remains 
nominaily at 29s. 6d. per ton. 

For the week ending Monday, the 19th inst., the increase in 
Messrs. Connal and Co.’s Middlesbrough stock was 2979 tons. The 
total quantity in store on the same day was 265,333 tons. The 
shipments of pig iron from Middlesbrough continue very dis- 

inti During the first nineteen days of the month only 


appoin 
So eo15 tone haa been exported, against 44,709 tons during the corre- | Clyde, 


ding portion of June. 
Rs the finished iron trade the outlook is no better. But few 
ifications are heing given out, and it is only with the — 
deticulty that the works which still remain open can kept 
employed. Prices are as follows:—Ship plates, £4 10s. per ton; 


any sale, Coal and coke | be 


eins the conten depression in the coal trade. Twelve stalls at 
the New Sinking Pit, Coppice-side, and others at different pits 
belonging to the company, are to be closed. For some time the 
miners have only worked about quarter time, The Butterley Com- 
pany is widening the main + at its Bayley Brook Colliery, 
eanor, The work will last over three months, during which 
time the men have been required to find employment elsewhere. 
competition is springing up in the mer and open- 
hearth steel, a company having been formed at Hunslet, Leeds, for 
the eo of those grades of steel suitable to the requirements 
of the West Yorkshire and Lancashire districts. At first the out- 
mat is expected to be 1000 to 1200 tons per week of steel suitable 
‘or rolling off into finished materials in bars, sheets, plates, tires, 
and steel castings. The blast furnaces are estimated to produce up 
to 2000 tons of pig iron weekly. The promoters state that the 
actual consumption in places where the aa could compete 
exceeds 5000 tons per week; and at present to 700 tons per 
ey wa brought into Leeds alone from Sheffield, Middlesbrough, 
and Glasgow. 

Rails are very quiet, at £3 10s. to £3 15s. = ton for an ordinary 
heavy section. I heard of a small order being taken a few days 
ago by a local firm in competition with foreign makers. It is 
expected, as the result of experimental on various sections of 
the Midland and other local lines, that steel sleepers will form a 
new branch of the steel industry. 

The accident at Woolwich, by which a workman was killed, has 
excited much interest in this district. It was distinctly stated 
that the Woolwich authorities had abandoned all ideaof producing 
large steel ingots for the manufacture of heavy ordnance, and on 
their decision the local firms expended large sums of money in 
laying down new f ssang and adopting the finest appliances for the 
work, One firm alone must have spent about £100,000, and other 
three companies have been adding largely to their capital on this 


account. 

Only the other day I heard the chairman of Messrs, John Brown 
and Co., Atlas Steel and Ironworks, announce to his shareholders 
the satisfaction he felt that their industry was not going to be dis- 
turbed by a Government monopoly. Mr. Mundella, in the course 


y | of his campaign in Brightside, where the great Sheffield works are 


situated, made a feature of his energetic efforts to prevent Wool- 
wich b ing @ petitor with Sheffield. Mr. Wortley, another 
of our local members, had also the promise given to him by the Sur- 
veyor-General of Ord in Mr. Gladstone’s late Administration, 
and it was repeated to others, that the Woolwich gun ow, should 
not be permitted to embark in the manufacture of large steel ingots ; 
yet, according to the Times, the accident occurred while the autho- 
rites were trying their hands at an ingot for a 68-ton gun. There 
will no doubt be a searching inquiry into the matter, for it is of 
paramount importance that the local firms who have so readi 
met all the Government requirements and expended enormous sums 
of money to make Sheffield equal to producing anything that may 
needed, should know exactly where they are. 4 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE past week has been an exceptionally quiet one in the Scotch 
iron trade, in consequence of the Glasgow Fair holidays. The pig 
iron market, which was closed for several days, has been dull since 
its reopening, but the quotations of warrants have been fairly 
steady. The week’s shipments of pigs were 6916 tons, which is 


behind capacity of even moderate output. Shippers and coal- 
owners regard the times as the worst they have endured for the 
last quarter of a century, and the outlook is bad. ‘“‘ European 
complications,” as coalowners call possible war between the 
Great Powers, are ed as the only means of lifting prices, 
though such a curative is not desi Some are hoping that 
eral industries may improve after the formation of a strong 
onservative Government. Anyhow, conditions are critical 
throughout Wales, and docks and various industries are 
suffering as badly as iron ore vessels trading are doing 
so at a constant loss, for there is not an assured return cargo, 
and freights are “7 6d. Foreign ore can now be bought in 
Cardiff, yey for 6d., and in some cases a few pence less, 
These are the lowest quotations yet. 

Dowlais, Ebbw Vale, and Blaenavon have received large co 
ments this week. Iron and steel exports have been small ‘ 
and little is doing. Middlesbrough is meee successfully with 
our works in supplying tin-plate works with pig, but a fair trade is 
being done at Dowlais and other works in steel bar for tin-plate, 
perry \wamtned is taking the lead. It is fortunate for Wales that 
tin-plate continues firm. is is the only industry that exhibits 
any amount of vitality. Prices are firm, sales large, since the 
quarterly meeting, and stocks are gradually decreasing. Good 
brands cannot be had under 13s, 9d., though some ordinary cokes 
are on the market at 13s. 6d. For good Bessemer as much as 
14s, 3d. is obtainable, and workers are not pushing trade. 

Last week 3200 tons of tin-plates were shipped from Swansea 
to Baltimore and Philadelphia, and a cargo also went to Portugal. 
The total shipments of tin-plates from that port amounted to 
40,125, and as only 35,000 boxes came from the works, it is evident 
= a are being eaten into; Siemens meet with a moderate 

le at 14s, 

Swansea coal trade with France has suffered of late seriously. 
It is evident that industries everywhere are at a low ebb. Demand 
for patent fuel shows some improvement. week Swansea 

see t “‘Nettlefolds” at Ne are progressing well. 
There were some good clearances of coal from that port on 
Saturday. I may note a few , Viz., 3091 tons for “7 
2800 tons for Spezia, 1450 tons horn, 1740 tons Savona, 16 
tons Genoa. 

Railway shares continue to depreciate, Taff Vale are at 217, 
These shares have touched £30!. Barry 


I am glad to find that I was in error last week with regard to the 
Yspitty Works. I find that they have been re-started, and have 
been working continuously for some little time. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 
Ir was expected in some quarters that the restriction of output 
in pig iron would have the effect of causing buyers to come to the 
sellers instead of, as hitherto, the sellers being obliged to seek the 


below the average, but compares with 5311 tons in the ing 
week. The home and foreign inquiry are both quiet, and the 
prospects of the trade the reverse of cheering. Considerable addi- 
tions to stock have been made in the course of the week. There 
are 85 in blast, as compared with 90 at this date last 


Business was done in the warrant market on Thursday before 
closing for the holidays, at 38s. 10}d. cash. On Tuesday, when 
the market again opened. transactions took_ place at 38s. 164d. to 
38s. 10d. cash. 

The values of makers’ pig iron are as follow :—G.m.b., f.o.b. at 
Glasgew, per ton, No. 1, 6d.; No. 3, 36s.; Coltness, 46s. 6d. 
and 43s.; Langloan, 43s. 


Eglinton, 39s. 3d. "1 
Shotts, at Leith, 44s. and 43s. 6d.; Kinneil, at Bo'ness, 43s. and 
Grangemouth, 46s. and 45s. 
Hematite warrants are quoted at Glasgow Exchange at 41s. 


angles, £4 5s. per ton; and common bars, £4 10s., all free on trucks | cash. 


at makers’ works, less 24 per cent. discount. Steel man’ 
are well employed, but the prices they obtain are miserably low. 


quarter of 1885. 

Many hopes are ing to arise as to the effect of the new 
convention between Great Britain and Spain. The measure has 
passed the Spanish Cortes by a large majority, notwithstanding 
the strenuous opposition of the Catalan manufacturers, who fear 

petition from I hire. The value of the convention to 
English producers may, however, be easily over-estimated. All 
that it will effect will be to place England in the same position as 
other countries. The import duties on manufactured articles will 
still that a considerable 
portion our natio t was ran up in years past, in 
order to assist the Spaniards to turn out the French army under 
Marshall Soult—an act of friendliness which ought to have made 
them regard us with feelings of special gratitude for ever—they 
alone of all nations have hitherto refused us, the “‘ most favoured 
nation” trade conditions. There never was a more glaring instance 


gones,” and we shall have once again a chance of com on 
equal terms with France, Germany, and Belgium in su ing our 
manufactures to the Peninsular. The new import duties will be 


O}d. per cwt. 
cewt.; rough bars, from 5s. 3d. to 1s. 5d.; rails, from 3s. 
is. 10d.; bars, hoops, and plates, from 4s. 3d. to 3s. 6d.; nails and 
from i 
1s. . to 9 
import duties on salt and soap. 

The Northumberland coal trade seems to be in a 
and despondent condition. At several of the collieries work is 
exceedingly slack. At this time of the year all which can produce 
steam coal ought to be working full time. It is not so, however; 
scarcely any of the miners having obtained their full number of 
shifts since the winter, when they suffered great privations. All 
this is occasioning anxiety, inasmuch as it is feared that another 
winter will arrive before either employers or workmen have been 
able to accumulate much in order to enable them to withstand it. 


to 94d. per 
3d. to 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Ix the Yorkshire and Derbyshire coal districts the depression 
reems to deepen. About two hundred colliers = at the 
Coy pice-sice Colliery, belonging to Mr. E. M. Mundy, of Shipley 
Hell, have bad roticrs served upon them, the reason arsigned 


The past week’s arrivals of Cleveland pigs at Grangemouth 
an Se tons, as compared with 4990 in the corresponding week 


year. 

In the course of the past week there were despatched from the 
Clyde five locomotive engines and tenders, valued at £11,650, for 
Kurrachee ; £14,493 worth of various kinds of machinery, exclu- 
sive of sewing machines, of which £4850 worth were despatched ; 
steel goods, £4800 ; and general iron manufactures, £32,900. 

The coal trade has been quieter than usual on the West coast in 
the past week, and the next week’s shipping business may also be 
expected to be of small p ions. At Grangemouth the supplies 
from the West are to be a hand slowly, but there 
is plenty of coals at the harbour available to make up present 
cargoes, and a large — is being despatched. During the 
week four steamers ten sailing vessels got away from Bo'ness 
with coals, but the exports from Leith were rather below the 
a. The inland trade in coals is quiet, and the prices con- 

ue low. 

The action taken by the iron and coalmasters in the West of 
Scotland in reducing the wages of the miners is now being followed 
in the eastern mining districts. A few days ago the masters of 
Mid and East Lothian gave notice of a reduction of 10 per cent., 
which was to affect the pay of all other workmen in their employ- 
ment, as well as miners. Several meetings of miners have ae 
held at Dackeith to consider the situation. At one of these up- 
wards of 1000 men were present. It was stated by the chairman— 
Mr. James Low, of Newbattle—that this was the third time the 
miners of the Lothians had been called upon to suffer a reduction 
of wages. Delegates from fifteen collieries attended bsequent 
meeting, and it was resolved to revive the miners’ association of the 
district, which has been out of existence for several years. ~ 

Messrs. Robert Duncan and Co., shipbuilders, Port Glasgow, 
have obtained an order to build two steamers of 1600 tons each, 
and of a high rate of speed, for a firm at New York. Messrs. J. 
and W. Goffey, of Liverpool, have arranged with Messrs. Russell 
and Co., of Greenock, to build a four-masted ship of 2400 tons net 
register. This will be the largest sailing vessel ever built at 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Tr is currently stated that several important collieries are on the 
eve of being closed. One of the managers in explanation said that 
eoneg prices meant giving the coal away, and that it would be 

to endeavour to put up with a little loss in keeping colliery 
in working order than go on at present rate, A shipowner at 
Cardiff told me on Saturday that Monmouthshire coal was then 
being sold f.o.b. in Cardiff for 6s. 91. This means about 4s. 9d. at 
the pit’s mouth. Blaenavon and Ebbw Vale coal are conspicuous 
Monmouthshire coals in present c.mpetition, and it is questionable 
if it is worth while opposing on the part of Glamorganshire owners. 
I question if the four-feet, six-feet, and nine-feet of Glamorgan 
can be matched by Monmouthshire, but lower prices tempt, espe- 


cially if the article is fairly good. 
Cardiff showed a larg:r «xport lact week, but demand is far 


buyers; but up to the present, at all events, such has not been the 
case, and the best that can be said is that prices have become 
stationary, and that there are not so many sellers @ tout priz in 
the market as formerly. In fact, prices have fallen to that level 
that it can now only be a question of ceasing production altogether 
or losing more money, so that lower prices are scarcely to be looked 
for. The reports from France, on the other hand, exhibit quite a 
rosy hue, and as the various members composing the different 
industrial conventions are acting with loyalty towards each other 
in keeping to their ——_ not only are prices declared satis- 
factory, but work is abundant, especially for consumption in Paris. 

In ium fewer orders are coming forward, but in prices there 
is no alteration. To return to Rheinland-Westphalia ; iron ores, 
both native and foreign, are in poor request, at prices if anything 
a shade weaker than last quoted. The prices of spiegeleisen are 
unchanged, and the export demand has not increased. Forge pig 
is freely offered, but at losing prices. Foundry pig, as is to be 
e when the machine-sh are slack of work, is obliged to 

er a sacrifice. There is little demand for Bessemer and basic 
pig, and the prices are maintained with difficulty. The malleable 
iron market = as situated obliged to 
carry on without profit, no sign of speedy improvement. 
Boiler-plates have maintained the — the last fortnight, 
as there has been a better call for them; but they are 
unremunerative at the = ged As a rule, no works 
are able to work full time. in sheets have in some cases 
been in request, but on the whole the business in them has 
been unsatisfactory, as the prices have remained stationary, as 
last noted. Wire rods are without call, and the export trade next 
to nothing. In rails the outlook is not enco ing, as since the 
rail combination with England has ceased, English rails may be 
——— the German market; so the makers here, who are as it 

off for orders, are ing to fear the competition, and 

if the  Mabamag em combination ceases too, they will have that 
of the latter country to contend withas well. The wagon building 
works have little to do, and the few orders which have been la‘ 
given out, when divided amongst so many, is scarcely felt by an: 
of them. With the exception of a few factories, engaged on special 
machi all have little work on hand. The prices of coal and 
coke are to weaken, on account of the breaking up of 
the convention as last reported. It appears that for the Rest 
quarter of this year twenty-three applications for indemnification 
had been handed in to the of management of the convention 
to cover the loss sustained on 22,972 tons of coke and 33,937 of 
coals, which were not required to be raised according to the amount 
agreed upon. The indemnification amounted to M. 27,976, but as 
only M. was in hand the M. 19,000 had to be raised by a rate of 
M. 20 per 1000 tons on the output of the quarter. 

Krupp, of Essen, has secured an order for 1500 tons of rails for 
China, and, as is said, for renewals on an existing railway of 15 to 
18 kilometres in length, This is an insignificant quantity, it is 
true; but, nevertheless, it is the insertion of the thin end of the 
German wedge in those parts. This proves that the observa- 
tions on this subject in a former letter were not made with- 

‘iplo , what personal energy and perseverance isplay: 

our would-be rivals, it becomes quite clear that if we 
are to hold our own the parties concerned must be up and doing, 
keeping continual watch on what is there going on, putting forth 
their well-known accustomed enterprising energy, courage, and 
perseverance, and above all, keeping themselves always and at all 
times en évidence on the spot, which cannot be better accomplished 
than by establishing—by means of and in conjunction with the 
united Chambers of Commerce, which are principally interested, 
perhaps—a personality permanently in the country who has touch 
with our diplomacy in Pekin, knows the country, chief officials, its 
language, s and cust well, and who is besides a business 
man of tact and high standing. Such a well-known man, for 
instance, as one of the present Commissioners in Upper Burmah, 
who, as it happens, is also an engineer, which, under the circum- 
stances, would be an advantage. 

The Russian Goverrment is about to send a circular to all the 
railway administrations in the country to forbid them ordering any 
more machinery or parts thereof from abroad. 

The first ot the vessels which started on its voyage at the 
beginning of the month from Bremen to the East took in £50 tons 
of cargo at Antwerp, and received the same quantity at Bremen. 


A 
80 
premature to offer any opinion upon this point, but as the land 
which will be required has not P me all been surveyed, and has still 
to be bought, there is a good deal of preliminary work to be got 
through before the contractors can formally enter upon their work, 
and if they commence operations early next spring it is perhaps as 
soon as can reasonably be expected. 
In the condition of the coal trade there is no material change to 
report. For all descriptions of fuel the demand continues 
extremely dull, and pits are not kept working more than about 
four days a week. With this restricted output, stocks of all 
Dock are at 3 to 34; ondda and Swansea, 6}; Severn and Wye, 
4. Other industries show the stagnation in coal. Bute Dry 
Dock are at 29, issued not long ago at 50; Gloucester Wagon 
Company at 54. 
The sale is announced of valuable engines and a quantity of 
plant at Cadexton Collieries, Neath. 
Important changes are suggested with regard to the Swansea 
and Cardiff Smokeless Steam Company, as, while Penbre in the 
Rhondda yields a steady profit, Resolven, in the Neath Valley, 
entails a loss. 
erlee, 45s. 6d. and 4is.; Gartsherrie, 42s. 9d. and 4ls.; 
42s. and 39s.; Carnbroe, 41s. 6d. and 39s.; M. and C., 
| Js. and 37s.; Glengarnock, at Ardrossan, 42s. and 39s. 6d.; 
Rails are offered at £3 12s. 6d. to £3 15s. per ton, plates at 
£5 17s. 6d. to £6, and angles at £5 15s. at works. 
It is reported that Messrs. Wm. Gray and Co., of West Hartle- 
pool, have secured orders for three large steamers of about 3500 
tons capacity each. They are for the American trade. Two are for a 
Bristol firm, and one for an American company. The engines will 
be made by themselves at their Central Marine Engine Works. 
Shipments of Cleveland steel rails and sleepers have improved 
considerably during the last three months. For the quarter ending 
June 30th, 1886, the quantity exported was 55,176 tons, as against 
33,906 tons for the previous quarter, and 22,794 tons for the last 
of national ingratitude. However, *‘by-gones must now be by- 
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AMERICAN NOTES. 


(From our own C ) 
New York, July 10th, 

WE are now in the dull season, and but little 
business is being done by iron or steel manufac- 
turers or by coal or lumber interests, and even 
there is ad little for autumn supplies, 
because of the dou in some 
quarters that a reaction must set ~ yng Labour 
agitations have about subsided on railroads and 
among manu establishments. The 
labour leaders are seeking legislation at Wash- 

m, but will not secure it. The fell trade 
it thes about August Ist, two weeks sooner 
than usual, because of the light stocks in buyers’ 
Hoo and the restricted stocks among manufac. 
turing and jobbing interests, The of 
money is stimulating lager ee in several quar- 
ters—as, for instance, in rai buil » house 
building, and in the manufacturing of e ectrical 
appliances, Several companies, with cal oo 
ranging from 250,000 dols. to 1,000,000 dols., 
ised within thirty days to apply 
cheotala light and power. Pneumatic companies 
are also being talked of, and Philadelphia is soon 
furnished with a and 
company. 6 lency of prices is 
nuit oh nor down in iron, steel, coal, lumber, 
or textile goods, The iron trade is depressed at 
this and a many bar iron 
sheet mille ese file, while the rail 
running full time, and orders are poe 
acceptance for early and mid-winter delivery. It 
is more evident now than it has been for some 
time that railroad construction during the - 
two years has been in excess of demand. is 
estimated that as much as 15,000 miles of road 
are now in danger of bankruptey, but the im- 
— prevails that with a ae of the 
tter conditions the danger can be tided over, 

und the parte ture of the pocting 

an e ure of the poo) sy’ 
discussed among railroad builders 
managers with more freed than h 
The discredit which attaches to railway manage- 
ment is recognised, and the better class of mana- 
gers are anxious that legislation be interposed to 
prevent the repetition of much of the discredit- 
able mai ment of years, It pro’ 
to prevent incorporators of companies from 
of their roads, directly or indi- 
rectly, and it is also proposed that all contracts 
for construction, equipment, extension, or im- 

vermnent made upon open competi- 
tive bids with substantial tees, No doubt 

tion of a rather rigid character will be 

enacted in order to as far as possible prevent the 
construction of new and competitive roads. The 
older and well established companies will endea- 
vour to check further competitive mileage for 
their own eae ng and in this way work outa 
better management, 

The rolling mills throughout the country will 
resume within ten days or two weeks, and the 
plate and structural mills will start up next week 
with more orders than they have had since the 
pe of ete A large amount of bridge work 

to several thousand tons is wan 
To crude ironmakers and brokers report things 
quiet. The better makes of iron are firm, but 
concessions of 25 to 50 cents have been made 
upon lower grades of forge. 


NEW COMPANIES. 


THE following companies have just been regis- 
A. H. Bateman and Co, Limited. 

This is a reconstruction of a company of the 
same name—now in course of voluntary liquida- 
tion—carrying on business at East Greenwich as 
emery-wheel makers, engineers, and artificial 
stone makers, It was registered on the 8th inst, 
with a capital of £15,000, in £1 shares. The sub- 
scribers are :— 

Shares, 
“wich Bateman, 93, om 


tain H. 8. "Pasley, Bast Sheen 
s, Barker, 58, Beisize- road, engineer 


1 
i 
A. BrunbolA; $8, Sussex: it 1 
F. D. Th 
1 
1 
1 


M. J. Letcher, ing “lane, ‘solicitor 


The of directors is net to he than 
two nor more than four; the first are the sub- 
by an _asterisk, and Mr. W. H. 
e com in gene meet will 
determine the Mo of the 
tors, 


Barton Positive Water Meter Company, Limited. 

This company proposes to acquire and work 
the letters patent No. 1561, dated 27th March, 
1883, and No. 2876, dated 4th March, 1885, for 
improvements, in fluid meters, It was tered 
on the 12th inst. with a capital of £10,000, in £1 
shares, The subscribers are :— 


*James Jackson, 110, Cannon-street, director 
Kimberley Waterwor rks 


*Colonel G. Carden, Horne ‘Lodge, Surbiton 100 
Adolf von Andre, 1, Whittington-avenue .. .. 400 
Carl Kieln, 1, Whittington- “avenue... .. 100 
J. W. A. James, C.E., 9, Vietoria-chambers. +. 250 
8. C.E., 3, Queen-street-place .. +» 100 

Twigg, C. 4, Victoria-street, 8. 500 


The number of directors is not to be lee than 
three nor more than seven; qualification, 100 
shares; the first are Sir John R. Heron Maxwell, 
Bart., Hamilton House, Tooting; William Men: 
del, of Andre, Remers, and Co., 1, Whittington- 
avenue, and the first two subscribers. The remu- 
neration of the board is to be at the rate of £100 
per annum for each director, with an additional 
£50 for the chairman, and in addition the direc- 
tors will be entitled to 10 per cent. on the divi- 
dends paid in excess of 20 per cent, per annum. 


Benares Tramway Company, Limited. 
This company was tered on the 8th inst. 
with a capital of £100,000, in £10 shares, to 
of a pr from the 
unicipal Board of Benares, a the 
Indian Government, for the phn weet and 


working of tramways in Benares, The company 
wm adopt an agreement of the 7th inst. between 
8. gtr and D. M. Morrison of the one 
em 8 and F, W. Haddon (for the company) of 
he other part, and will enter into agree- 
ments with George Pearson and Weetman 
Dickinson ang and with Walter Wood. 
Particulars of these | are not given in 
the memorandum of association, 
The subscribers are :— 


18, Delahay-street, 8.W. 
Wright, 2 Manor-road, Bradford, solici se 
W. D. Pearson, 4, Durham- -place, ae 
contractor . 
8. B. Lawrence, 155, Grove- Jane, secretary. 
G, E. Arnold, C.E., 12, Harley-road, 8.E. 
W. H. Churchward, 0.E., 1 Villas, 
New Brompton .. 
D. T. Fender, 4, Trafalgar-road, “Twickenham 
The number of directors is not to be less than 
three nor more than twelve; qualification, shares 
or stock in the company, but any director may 
act before acquiring such qualification. The first 
directors are Lieut.-General G. G. Anderson, 
J. Brunton, C.E., J. Walrond Clarke, Lieut.- 
General T, N. Harward, and Lieut.-General J. 
L. Vaughan, C.B.; the company in general 
meeting will determine remuneration. The direc- 
tors may appoint one of their number to the 
position of managing director, and may deter- 
mine his remuneration, 


Cinnamon Mountain Gold and Silver Mining 
Company, 


This com pany P quire and work 
four and silver full as 
Golden Lode, the Pacific Lode, the Rock Creek 


Lode, and the Allen Lode (each 1500ft. long by 
300ft. wide), situate upon the east side of 
Cinnamon Mountain, at the junction of the West 
Rock Creek and Paradise Gulch, in the Elk 
Mining District, Gunniston County, Colorado, 
U.S.A. It was tered on the 8th inst. with a 
capital £150,000, in £1 "the Uni nied 
en acquire oth er p in the 
States of North America. 


F, Burchall am, Abchurch-chambers, mer- 


E. Probert, 24, Lio d-square, w. Cc, accountant 
Stoner, 20, illiam-street, en 

E. P. Littlewood, Finchley-lane, Hendon 
H. E. West, cond, Willesden .. .. 

W. H. Foy, 58, Union-road, oe ee 
E. W. Stevens, 81, Beckenham-road, Penge. 

The number of directors is not to be less than 
three nor more than seven; qualification 250 
shares; the Ss are Messrs. omas Stevens 
pee J. J. Mackenzie, and Andreas Holtz. 

e remuneration of the board for the first year 
val be 750 fully-paid shares, which are to be 
transferred to the directors by Mr. Levi Lincoln 
Atwood out of the share to be allotted to him in 

ursuance of an unregistered ment of the 
6th ult. After the first year the remuneration 
of the directors will be £1000 per annum. 


London Engraved and Etched Glass Company, 
Limited, 


This company to carry on the business 
of glass engravers, benders, cutters, perforators, 
embossers, enamellers, stainers, &c., and for such 

urpose will purchase certain inventions referred 
to in an unregistered agreement of the Ist inst. 
It was incorporated on the 9th inst. with a capital 
of £20,000, in £1 shares, 750 of which are to be 
issued as fully- paid, and 14,004 are to be issued as 
paid up to the extent of 17s. 6d. each. The sub- 
scribers are :— 


W. B. Brand, Wanstead Park, Wanstead 
C. G Terry, Selhurst-road, South Norw: 
W. Duncan, 2, Co -buildings, go 
A. beg 20, Ferne Park-road, N orn- 
se 
wi Pen Feast, & “Bastchea intant 


Pp, “chartered accou 
— Longton-avenue, mer- 
W. L. Lynd 40, Miidmay-chambers, Uni - 
court, Lande, Miidmay hs 
The number of directors is not to be less than 
three nor more than seven; the subscribers are to 
appoint the first and act ad. interim ; the company 
in general meeting will determine remuneration. 


Gweek Consols Mining Company, Limited. 
This company was registered on the 14th _ 
with a capital of £20,000, in £1 shares, to 
on mining operations in Cornwall. The 4 
scribers are :— 


E. Miller, 9, Vine-street, Lambeth, clerk .. 
E. Carter, 52, Finsbury-pavement, share di 
R. 10, Union-court, Ol ld Broad- -street, 


J. 16, Union-court, Broad-street, 


Libby, “101, Winston- road, Green- Jane, 
A, MeKay, i i2, ‘New “Church-street, Bermond- 
sey, accoun 
D. Durrant, 82, 2, Cornwall ‘road, Holloway, com 
mercial travell 
The number of daeorters is not to be less than 
two nor more than five; the subscribers are to 
appoint the first. 


~§ 


Primitiva Nitrate Company, Limited. 


This company pro to purchase and work 
the nitrate grounds known as situate 
in the canton of Negrieros, in the province of 
Tarapaca, South America. It was registered on 
the 8th inst. with a capital of £200,000, in £5 
shares. The subscribers are :— 


12, King-street, Liverpool, mer- 


J. 24, North John-etreet, Liverpool, 
accoun 
17, York Liverpool, 
Brocklebank » jun., 38, engineer Liver- 
pool, merchan 
*J. Waite, 12, King- street, Liverpool. merchant... 
F. 16, South Castle-street, Liverpool, mer- 


*W. Jd. Lockett, 12, Ring -street, Liverpool, ‘mer- 
chant .. 
The of is to than 
nor more than seven; the first are the 
subscribers denoted by an asterink, and Messrs. 


J. T, North, of Eltham, and G. Bush, O.E., of 
Lee Park, Kent, late of Iquique; the company in 
general meeting will determine remuneration. 


Imperial and Colonial Marine Insurance Com- 
pany, Limited. 

This company was registered on the 10th inst. 
with a capital of £1,000,000, in £20 shares—one- 
half of which is to be treated as reserve liability — 
to transact marine insurance business in all 
branches. Two agreements dated 10th ult., the 
first between John Breyen Little and Clement 
Davidson Leggatt (for the company), and the 


second between Clement Davidson tt (for 
and H Charles Saunders, will 
adopted. The su bers are :— 


i Elias, 15, Great Winchester-street, mer- 


*J. H. Hamilton, 21, Mincing-lane, merchant. 
45, Whitecross-street, merchant 
0. Daly, 2, Little Love-lane, Wood- 


Graham, 30 “Ennismore- -gardens, merchant .. 
*A. Graham, 20, 4, Fenchurch-avenue, merchant 
"Donald Graham,’ 6 5, street, Glasgow, 


*A. Lyle, Greenock, “merchant ee 
*J. Port Glasgow, merchant.. |. 
The number of directors is not to exceed Swaine; 3 
pod subscribers are the first; qualification, fifty 
remuneration, such sum not being less 
than "2000 nor more than £3000 as will give to 
poe director not less than £250 per annum. 


Rock Oils Syndicate, Limited. 

This company was registered on the 9th inst. 
with a capital of £5000, in £1 shares, to search 
for, extract, and dispose of mineral oils and 
mineral substances. The subscribers are :— 


Tait, 58, ay merchant.. .. 1 

it, jun., 58, St. Mary-axe, merchant |. |. 1 

i Nicoll, 27, Richmond-road, Dalston, clerk .. 1 

B. Logie, jun., ll, — terrace, Twickenham |. 1 
T. Whatmougb, , Holly-place, Hampstead, 

1 

1 

1 


cler 
W: Henderson, 88, ‘De Beauvoir- road, Kingsiand, 
R. Lavery, 6, Portland: ‘place, “‘mer- 


Table A of the Cémpaaies’ ‘Act, 1862, will cooly 
to the company. 


DISTANT SIGNAL OPERATED BY A 
WIRE RUN THROUGH A PIPE 
FILLED WITH OIL* 


In the “ Proceedings” of the En, Club of 
Philadelphia, vol. v., 1886, p. 341, Mr. William 
H. Dechant has described this : 

ant —— 1885, a distant signal was 
—_ @ new crossing over the Tittle 

ranch of the Philadelphia and Readin: 
Railroad, between last Mahanoy Junction an 
Tamanend. The distance from the rati 
office to the semaphore signal post is 110)ft., ‘and 
is along 4 deg. and a 6 deg. curve. In- 
stead of leading the wire through a long wooden 
box supported on small pulleys above the surface 
of the — as is usually done, it was decided 
to try the experiment of the wire through 
® pipe filled with oil buried below the surface of 
the ground. A trench averaging 15in. in depth 
was dug along a carefully laid out line; stakes 
8ft. apart were driven along the bottom’ of this 
trench, so that their tops should come to a uni- 
form grade line, which in this case was about 
66ft. per mile; upon the tops of these stakes the 
bot galvanised iron pipe was fastened so as to 

old it in as true a position as possible. A No. 15 
iron wire was strung through each piece of pipe 
before screwin up, 80 that it might be tad to 
draw the wire through the pipe-line after 
all laid. The Pipes were all ex- 

and cl 78 had to be rejected 

on account of lumps of iron or galvanising 
material obstructing the bore of the pipe. After 
the p a was all laid the ;in. iron signal wire was 
stretched out with block and tackle to straighten 
it, and take out all the short kinks, and it was 
then pulled through into its roper position in the 
pipe by the s r wire that had been stru 
through during the laying of the pipe. A sma 
brass stuffing box was screwed to each end of 
the pipe, neue which the ends of the leading 
wire were passed, to prevent the escape of the oil. 
The ends of the pipe being thus closed up, it was 
filled with common car lubricating oil, mixed with 
about } part of refined coal-oil to keep it from 

thickening in cold weather. The filling was done 
through a short upright branch attached to the 
highest end of the pipe 

“The lever by which the distant signal is 
operated turns by the same movement four 
signal boards on the tower ; and during summer the 
usual counterbalance on the semaphore signal post 
adjusted to exert its least weight would operate 
the arm on the signal post, and revolve the signal 

on the tower; during colder weather the 
lubrication is possibly slightly stiffened, so that 
this same counterbalance barely turns the signal 
boards in the tower and must have slight assist- 
ance. The experiment has proved very successful 
thus far in the severe weather of this winter, and 
the apparatus has required no attention since 
to | Ping in position. 
he of the plan are : (1) 

very permanent an iting arrangement, 

Freedom from disturbance or accident to the : 
signal wire. (3) Entire freedom from the diff. 
culties caused by the expansion if the pipe is laid 
below the frost line; and subjected to but slight 
changes from changes of temperature, if laid only 
lft. underground. (4) Suppression of the neces- 
sity to provide angle-fixtures to change the direc- 
tion of the wire around curves. The difference in 
cost of materials per 100ft. is but a trifle; being 
5°38 for the pipe plan, and 5°42—22s, 5d. and 22s. 
7d. respectively—for the wooden- box plan. The 
difference in = would d d on the charact 
of the ground; but in most cases it would be 
nearly the same.” 


ASSOCIATION OF MUNICIPAL AND SANITARY 
ENGINEERS.—In our report of the proceedings of 
this Society, published on p. 57 of our last impres- 
sion, reference was made toa paper by Mr. William 
Dent, describing the refuse destructor at Nelson. 
This should have been the refuse destroyer. 


* Proceedings Inst. C.E. 


THE PATENT JOUBNAL, 


Condensed from the Jowrnal of the Commissioners of 
Patents. 


Applications for Letters Patent. 
*,* When patents have been “communicated” the 
name of the communicating party are 


18th July, 1886. 


9099. Sprinas for Carriages by INSULATED BEARINGS 
at the Enns, R. Grindle, Birmingham, 

9100. Forks, R. F. Mackay, Dundee. 

9101. Forks, R. F. Mackay, Dundee. 

9102. ELEctRic CLocks, . Cassey and J. F. Dixon, 
Birmingham. 

Tyre Presses, W. Tregaskis, 

verpoo! 

9104. Suovets, A. E. Stayner, Mill Houses. 

9105. CuamBer Palit, J. Jones, Wolverhampton 

9106. Srrercuine Macuivery, F. Reddaway, 
Manchester. 

Munro, Manch 

9108. of Rattway Trucks, W. E. Fowler, 


9109. CARBURETTERS ATTACHED to Gas 
Burners, T. George, on. 
Trees, P. M. Justice.—{L. E. Whiton, 
niled 
9111. Apparatus for WATER Ciosets, H. W. 
Buchan, 
9112. CARTESIAN BAROMETER, D. Winstanley, Great 


M 

Savery Lamp for Mixes, C. R. Whittaker, Mau- 
chester. 

9114, Penci, Suarrener, G. Grainger, Lozells. 

9115. Srergotyre Matrices, A. J. Boult.—(v. Mergen- 
thaler, United States.) 

9116. Heatine Gas, J. Roberts, London. 

9117. Propucine Morive-PowER, P. Brennicke and Tf. 
Schiller, Liv 1. 

9118. Paper Box Macutnes, I. T. Brown, Liverpool. 

9119. WasHING Apparatus, J. M. Smales, London. 

9120. Gas Recu.ators, W. Cox, London. 

9121. Macuinery for the Manuracture of Srari ts, 
E. O. Ely.—(J. H. Vinton, United States.) 

9122. PortaBLe Apparatus for Hay, W. 

, London. 

9123. BREAKING Muinerats, E. Mould, London. 

9124. CLeansinc Tram Livyzs, T. P. Millett, London. 

9125. Fire-escapes, G. A. Cook, London. 

9126. Execrric Meter, 8. C. C. Currie, 

9127. Evevatep Raiiways, F. B. Behr, 
London, 

9128. Macurivery for Faprics, G. 

. Nussey and W. B..Leachman, on. 

9129. Corsets, R. A. Young and R. Neilson, London. 

9130. Prone for the Stanparps of METALLIC Fencise, 
8. Wilmot, London. 

9181. Sream Jackets, H. E. Newton.—(C. 
C. Worthington, United States.) 

9182. Fountam Pens, F. C. Brown, London. 

9183. CoupLine Up of RAILWAY Carriages, P. Jensen. 
—(Count £. Siccardi, Italy.) 

9134, Prope.iers for Suips, R. Wilcox, London. 

9135. Prorective Device for the Use of Rivers, W. 
Kennedy, London. 

91 ‘the of Loap, G. Capper, 


Guass Letrers, A. and W. E. Moo:c, 
Rattway and other Tickers, W. Smith, 


on. 
Prope.uine Suips, G. F. Redfern.—(G. A. Pool, 
mee.) 
on G. F. Redfern.—(G. A. Poole, 
9141. or Dotan, E. Edwards.{P. Parmicr, 
'rance. 

9142. VeLocipepes, E. Edwards.—(Z. Cohn, Germany.) 

9143, CLEANING Curmneys, J. T. Gough, London. 

9144. Borries, J. Thompson, London. 

9145, Ticker Printina, &c., Mecuanism, H. H. Lake. 
—(J. P. Dunn, U.8.) 

9146. Bicycves, W. La F. Fish, London. 

9147. Wire Natzs, C. Lovell, London. 
9148. ApHESsIvVE Suture Appiiance, F. A. Reichardt, 
London, 

9149. Fastenrnc Winpow Sasues, &c., H. H. Lake. — 
(J. Brady, U.8.) 

9150. Opgratinc Devices, O. H. Gilbert, 


London. 
Macuines, H. H. Lake.—(A. Morchouse, 


14th July, 1886. 


9152. Sricks, &c., A. C. Farrin: , Norfolk. 
9153. Maxine Ice in Moutps, F. N. Mackay, Liver- 


pool. 

9154. Corks, Bunas, &c., R. Irvine, Glasgow. 

9155. Vicwerre Papers for Puotocraruy, G. J. 
Sershall, Birmingham. 

9156. STEAM rg J. C. Jopling, Sunderland. 

9157. Borries for ConTAINING AERATED WATERS, &c , 
H. E. C. Way, London. 

9158. Specter from Zinc Orgs, P. Higgs, London. 

9159. Or, Lamps, G. Asher and J. Buttress, Birming- 


9160. Spiswinc and Dovsiinc Frames, E. Hid, 
Londo: 


n. 
9161. Sient of Arr, &c., under Pressure, J. 
ughes, Liverpool. 

9162. Raitway Cuair, C. H. Thomas, Newport. 

9163. Fastenine for Stuns, &., C. E. A. de Jong.— 

9164. Sarery Cot, A. E. Pile, Truro. 

9165. Bars for Bicycies, J. K. Starley, 


9166. C. Roth, London. 

9167. Potion for IMPROVING the Skin and stitilliies, 
Perry, London. 

9168. and Sun-snapes, L. H. Pearce, 


Fan-HotperR, A. 8S. L. Newington, 
mdon. 
9170. for &e., L. Hallett and J. 


9171. for Domestic Purposes, J. Benn, 
ndon. 
9172. Beatinc and Scytues, E. 
adlly, London. 
9173. Nozzies for Arr in VentiLatine, H. 
. Green and A. W. P. Ste: kman, London. 

9174. CoLp DRAWING Rops and C. M. Fiel- 
sticker, London. 

= Stick for Umprewias, &c., 

ndon. 

9176. ULTRAMARINE, L. J. B. A. J. Bouillett, Londo». 

9177. TrxpeR Boxes, A. J. Boult.—{J. J. Him and —— 
Jacqui, Belgium.) 

9178. Paper Puce from Moss Peat, A. J. Boult.— 
(A. Ubbelohde, Hanover.) 

9179. Paper Baas, H. E. Newton.—(F. E. de Germain, 
France ) 

9180. Preventixa of Bottoms of Surps, &c , 
R. Atkin, Loncon. 

9181. — ENTING, &c., IncrustTaTion, J. G. Galley, 

mdon. 

9.82. Currie Tosacco, E. A. de Pass.—(4. Hen, U.S) 

9183. Bossin, Bouvet fréres, London. 

9184. Lockinc Nuts upon Screw Botts, H. H.jLa*c. 
—+(C. Legrand, Belgium ) 


15th July, 1886. 
9185. Stor Cocks, J. A. and J. Hopkinson, London. 
9186. Step Lappers, J. O. Nicholson, Tynemouth. 
9187. Jorntno Pires or Tubes, R. H. Taunton—(J/. 2. 
Root, U.S.) 
9188. Batt MILLs for Purposss, J. Konegen, 
London. 
9189. Watcn Protectors, A. Shallaway, Manchester. 
9190. Bart Stoppers fer Botries, J. Bedford, Halifax, 


= 
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9191. ie. BH. 9288. Gas Governors, J.T. King.—(J. 8. Connelly and or disc and the cutter, es and a passage or bore, in combination with a 
HAIN 5 ‘on and G, e chepen, e combination of a rota: or | and a plug closin e bore, said spring bearing 
9198. Prorscror, W. chester. an elliptical guide, a block 11, moun’ on device plug, as stated. 


9194. Beer Barrets, E. 
and M 


McDonald, M 
9195. MaTcH-BoxEs, Bir- 


9196. Gas Govenyons, A. E. Layton, Redditch 
9197. Boxes or Cases for Borrizs, F. C. Tomkinson, 


9198. Drawinc Heatrye and other Furnaces, A. 
Garrison, Barrow-in- Furness. 
9199. Now-conpuctine Covertra for Boriers, A. 


9201. Spricinc Learuer, 8. Haley, 
9202. Guarps for CrrouLar Saws, R. W: and 
ons. J. Dean, J. Smith, and J. 
RicTION Putters, J. 
bradford. 


Grace, 

9204. Rotter Seats for Sxurrs, &c., G. Monk, Chester. 
9205. DowzL 8. J. Newman, London. 

9206. Brarer for Hats, T. Rawson, London. 
9207. Burs for Asnes, &c., J. W. Wood, Li 
9208. Propuctnc Ammonia from SULPHATE of 


of Exxcrriciry to VERICLES, F. 


'ynne, Westminster. 
9216. for Guoves, &c., W. A. Critchlow, 


9217. of Piares of Grass, 0. C. 
Hawkes, London. 
9218, Wourn's Werarinc APPAREL, 


$220. Votatrte Liguip, E. Edwards.—{J. Quiri, Ger- 
9221. Epvucationa Tor, W. F. Hopkins, 


Bran ArRREsTER, H. Livesey.({F. Hudson, 
9223 ‘Seranarino Dust from Am, C. E. Kreiss, 


London. 

9224. CrxpEr Steve, &c., J. O. Spong and W. J. Sage, 
London 

9225. Workmen's Darty Foop Carrier, J. T. Parlour, 


on. 
of Grass, &c., H. H. Lake.—({M. P. H 
pA pe and L. J. 0. Bellet, France.) 
9227. Puriryosc Water, J. 8. Sawrey, London. 
GENERATING city by means of Heat, W. 
Brakefield, Lond 
Execrric Laps, &c., P. Ward, 


9230. Cuatm for Mepicat and other Purposes, F. 
Sharpe, London. 


16th July, 1886. 
9231. Common Sweerixa Bausass, J. Ripley, 
Butts, H. Jewson, 
‘ASTENERS for CHINE BELTs, Je 
Norwich. 


9233. Non-visratinc ApsusTaBLe Bar for 
Bicyrcuss, &c., W. R. Kettle, Smethwick. 

9234. Vetocrpepes, W. Golding, 

&c., Prorectrorn, H. A. Macfarlane, 

68a, 

9236. Ostatmme Morrvs Powsn by means of Am, &c., 
C. J. Eyre, London. 

9237. SHearine Poxcu, J. Y. Hawdon, Newcastle- 
upon-Tyne. and J. Wallsend. 

9238. Saren ApmisisTaaTion of Nrrrovs Gas, 

39. INVERTIBLE, W. W. 
Southam 


pton. 

9240. Pesci Prorecrors and PENcIzs, 

oui R. Woodh d G. G. Rhodes, 
1. Steam Excines, ouse and G. G. 
Bedford. 


9242. Weavine Suvutries, Gl 

9243. Sccos, R. Fraser, G! 

9244. Sorveyor’s Levzis. 8. M. Dublin. 

9245. Vatves for Pumps, T. Norman and H. 8. Mot- 
teram, Attercliffe. 

9246. Lusup Sucar, C. and J. Lyle, London. 

9247. Lump Svuear, C. and J. Lyle, London. 

9248. Reautation of W. Cooper, Salford. 

9249. Steam Boiiers, A. Metcalf, 

Carp Fovunpations, J. Heginbottom, Man- 

9251. Stream Encrves, J. Murrie, 

9252. Cramp for Firoorine, &c., F. J. Dove, 

Cuecxine the Receirr of Monzy, J. M. Black, 

ion. 

9254. Presgrvine the of Htcn CoLovurEep 

for Exursrrmsc Purposss, A. Haly, Colombo, 
lon. 
hy the Nerrine vsep in 
AWN-TENNIS, P. King, Glasgow. 

9256. yg French and R. H. B. 
Thomaon, G 

9257. or C iG Soap, J. 

of Caarces of Gunpowpesr, 8S. ‘Baynes 

Heatino or Coo.ine Liquips, J. Brown, 


9260. oy H. C. Bull, Li 
Grips for of J. R. Evans, 
on. 
9262. SuPPLYING Fort to Forwace Fines, J. 
ones. &c., G. E. and J. B. 


9°64 of Foop for Anmmats, &., J. W. 
Hill, London. 

9265. Stop and Lock, H. F. Coombs.{G@. F. 
Thompson, Canada.) 

9266. Power Fire-encines, G. W. Melvin, London. 

9267. Evecrric Runways, J. C. Henry, London. 

Frum Merers, H. T. Clarke, 


9269. Marsiep H. L. and I. H. Storey, 
Manchester. 


9270. Watcues, A. Goy-Golay, London. 

9271. Brose "Boar Hotpers, W. J. 
Lemon, London. 

9272. HotorHorat Provectors, J. G. Statter and 8. L. 
Brunton, London. 

9273. Preservixc Lire at Sea, E. Abate, London. 

9274. Heatinc Feep-warter for Borers, C. J. Gallo- 
way and J. H. Beckwith, London. 

Mareriuts, J. C. Grant, 


9276. Separatinc Waste Lye, E. Bohlig and G. O. 
don. 
9277. Transmittinc InsTRUcTIONs on Boarp Suips, 
H. P. Sherlock, 
VeLocireprs, F. E. Duckham, 
ndon. 
9279. Brick Curtine TaBLes. R. C. Robinson, London. 
9280. Steerinc Gear, P. J. Neate, Rochester. 
9281. Arracamse Ornaments to Fasrics, J. H. John- 
son.—{ Messrs Jarrosson and Monnier, France.) 
9282. Paper and other Fasrics, E. Konig, 
London. 
9283. Bicyrcizs, &c., J. H. Carter, London. 
9284. Stream Excixes, W. Thompson.—{F. A. de 


17th July, 1886. 


9285. VewrrLation of Spaces, C. J. W. 
Kerin and E. L. Sheldon, London. 
= Dvetnc Woot, &c., F. A. Gatty, Manchester. 
D, McLachlan, Glasgow 


9200s ADJUSTABLE Matrress Frames, I, Chorlton and 
G. L. Scott, Manchester. 

9291. Recorprnec Variations in Sprrep of Ma- 
curnery, N. Macbeth, Mancheste 

9292. Fancy Yarns, J. F. Rouse, Bradford. 

9298. Forks, R. F. Dundee, 

9294. SELF- EXTINGUISHING CANDLES, R. Ashton, 


eaton. 
9295. Oprratine the Motion, &c., of Looms 
for Weavine, F. jifax. 
or CoLuMNs for Buitpixe, J. Maxwell 


and W. C. Tuke, Manchester. 

9297. Opzratine SHarts or Gears in Looms for Wrav- 
ino, W. I and F, Howarth, Live 

9298. for B. Pitt, Bristol. 


9299. Borrom-cratss for -sToves, &c., T. Red- 
mayne, Sheffield. 


9300. Maxine Inrousions of Tea, T. L. Reeve, Bir- 
= T. Holt, Birmingham. 


9302. SzaTinc For GaRDEN Seats, H. Tylor, London. 
Lines, &c., R. de Metz, F. 


uet, Count 8. London. 
RESS ImPROVERS, T. ack, Manchester. 
Napxrm E. Hall, Sheffi +3 


Birmingham. 
9397. of Mareriats, B. P. Walker, 


PLovGHS, J. Murray and J. Hay, G@ 
. Fornace Frre-zars, D. London. 


Bruce, London. 
be. B Raw Farry Acips, F. Sahlfeld, 
don. 
9313. to Venicies, W. L. Holt and 
M. Immisch, London. 

9314. Fasrenmxo for Knons. H. G. Hesketh, Burslem. 

9315. Neepies, E. W. Harding, London. 

9316. HorsesHoss, 8S. 8. Harper, London. 

9317. or of Tricycies, &c., J. T. Spencc r, 


9318. Gas Reeutator, A. W. Kitsell and G. George, 
Birmingham. 


9319. FLoat Recuatine the of 
Hardacre, 
Water for ‘Bom, W. Bartholomew, 


London. 
9321. Mongy Titus, P. M. and J. Grieve, London. 
9322. Foop for Anmmats, F. P. Warren, London. 
9323. Securtne Percussion Caps in Carrripags, C. D. 
Abel.—(W. Lorenz, Germany.) 
9324. Frrinc CARTRIDGES, D. Abel.—(W. Lorenz, 


Germany. 

9325. for J. Saxby, J. 8. 
Farmer, and C. Hi 

9326. Morse INKER APPARATUS, Cc. cD. Abel.—( Messrs. 
Siemens and Halske, German. ) 

9337. &c., Kirkman and H. J. 
Kirkman, London. 

9828. TURNING on or off the SuPPLy of Gas, G. Joslin, 

F. E. 
29. MecuanicaL MusicaL UMENTS, F. 
Ehrlich, London. 

9330. Hxatixe Routs, F. Hilton, London. 

9531. Om-can, J. R. C. Taunton, London. 

9332. Varnisues, J. Carvell and W. Holland, London. 

9333. Moorine Boats, G. W. Whitaker, 

9334. Launcninc Tow Livgs, G. Whitaker, London. 

9335. Burrons, E ron, on. 

9336. Papgr, D. Lindo, London. 


19th July, 1886. 
9337. InpIA-RUBBER Fapaics, P. M. Matthew, jun, 
Edinbu”, 


rgh. 
9338. Weavine Fasrics, J. Schofield and 8. Hil', 
Manchester. 
9339. Nozze, J. Knott, Manchester. 
Preparine Letrers for the Post, D. Gilmore, 
st. 
9341. Puscarne Macuings, J. Z. Thornton, Shrews- 


bury. 

9342 Rervuse Furnaces, B. D. Healey, Liverpool. 

9343. Pepomorive Macu we, A. E. M 

9344. Ort-cans, J. McHardy, Dollar, N.B. 

9345. Bortne Coat, &c., J. Swift, Sheffield. 

Pens and Ho.psrs, J. J. Ridge, 
field. 

9347. Wrencues, J. Ruscoe, H. 

9348. Arrrxinc Mrrrors to Wats, J. Scott, Bristol. 

A Firkins and T. Ratcliffe, Birming- 


9350. Docsitinc Yarns, G. H. Wade, Halifax. 
for InnaLation, &c, J. 
ion. 
9352. | Bucket and Rerriceratine, &c., 
ley.(—— Southcott and —— Payne, 
South 


9353. &c., Lawn Tennis Nets, J. F. Gil- 


more. 
9354. SECOXDARY Batreries, W. H. Akester, London. 


9355. Sotutions of SoLusLe Mareriazs, W. H. Akester, 


9349. GLoves, W. 


ion. 

9356. Sprinc Non-pressvure Fouper, 8. Pearce, 
F. Lione, an on. 

9357. FIBRE-CLEANING MAacurves, T. Watson and J. 
Davidson, London. 

9958. for Brus of Excuance, &c., E. Musil, 

on. 

9359. Fore-sicuts of Revotvers, &c., H. A Silver and 
W. Fletcher, London. 

9360. Frames of Tricycues, &c., A. E. Briant, London. 

9361. Sarery Sup for Sappies, W. 8. Simpson, 


jon. 
9362. Orenine, &c., Top Sasnes of Wixpows, W. 8. 
Simpson, London. 


Pso! 

9363. REELING Sirk, L. Camel, London. 

9364. Governor and Expansion Vatve, H. Davey, 
London. 

9365. Escarements for Clocks, H. Davey, London. 

9366. Ammonia-sopa Apparatus, O. Imray. —(la 
Société Anonyme pour U Etude et la Création de Sou- 
ditres, France.) 

9367. Sarety Bicycies, E. Greenfield, Hastings. 

W. H. Beck.—(A. E. Decoujlé, 

nce. 

9369. Writtnc and Drawine Svates, E. Greenfield, 
London. 

9370. “4% Carriaces, H. H. Lake.—(H. Gruson, Gtr- 
many. 

9371. BreecH-Loapinc Guns, H. H. Lake.—{C. Roestel, 


Germany.) 

9872. Mariners’ Compasses, H. H. Lake.—(Professor £. 
Baroni, Italy.) 

9373. Macyetic Steet Series for Scarves, &c., G. R. 
McDonald, London. 


SELEOTED AMERIOAN PATENTS. 


(From the United States’ Patent Office official Gazette.) 


$42,357. Macuine ror Cutrinc Exvipticat Snares, 
Michael Helbling, Allegheny City, Pa.—Filed Mareh 
13th, 1886. 


and an elliptical de bearin 
cutter, substantially as and for 
(3) In a machine for cutting elliptical shapes, the com- 
bination of a rotary dise or te, a cutter secured 
thereto and movable radially thereon, an elliptical 
guide bearing on and guiding said cutter, and me- 
chanism, vy as described, for elevating and 


on and guiding said 
purposes d 


or 


late, movable radially thereon and bea! 
said 


ide, and a cutter-head secured to said 
(342.357 


stantially as and for the tical shay described. (5) Ina 
machine for cutting aro 
of a cutter 


guide which bears on and guides the cutter, causing it 
te move back and forth f its slideways correspond- 
ingly to the shape of uide, whereby it produces 
an elliptical cut, Peitatantielt ly as and for the purposes 
described. 
342,553. Ixpvction Coit, George Westinghouse, jun., 
Pittsburg, Pa.—Filed February 16th, 1886. 
Claim.—(1) An inductorium or converter consisting 
two coils of wire, a core around which successive 
convolutions of the same are wound, consisting of 
laminve of magnetic m iterial extending in a direction 
at right angles to the direction of the wire of the coi.s, 
and a ly te outer laminated shell of 
magnetic materi:l, the cuter lamine respective'y 
be'ng m: agnetically connected with the laminz of the 
core. (2 An inductorium or convert: r consisting of a 
series of thin plates having cutwardly age | 
arms, plates connecting the ends of said arms, an 
concuctors within the spaces between said arms. (3) 
The combination, subst nti.lly a» hereinbefore set 


\ 
forth, of a series of double T-shaped plates of soft iron 
arranged side by side and magnetically separated, 
primary and secondary coils wound upon the same 
longitudinally, and plates of soft iron connecting the 
outer ends of the arms of the T-shaped plates, sub- 
stantially described. The sub- 
as h t forth, of a series of plates 
of soft iron baving two ro pair of oppositely 
arms, coils of insulated wire wound in 
between the arms, and plates connecting the Cone 
ends of the arms, substantially as described. 


586. Device ror CONVERTING omen, Peter 


hiladelphia, Pa.—Filed October 14th, 1885. 
wheal end chaft with friction n device; 


described, whee! 

and receiving said friction device and communicating 
(342,586) 


with a passage or bore leading to the exterior surface 
of the hub, as stated. (2) A wheel having in its hub a 
ete and passage or bore, in combination with a 
tiction device, substantially as described, and a plug 
closing said bore, the groove and bore being in com 

munioation, as stated. (3) A wheel having in its hub 


342,669. Direct-acrine Enorne, Charles C. 
ton, Irvington, N Y.—Filed November 10th, 1885, 
Patented in England December 22nd, 1885, No. 15 770, 

Claim.—(1) The combination, with > main cylinder 
or cylinders and piston or pistons of a direct-actin, 
engine, and a or cylinders an: 

— in or pistons arranged to wes ition to the 

main piston or pistons lng the ret part of the 
stroke and in conjunction therewith during the last 
awe of the stroke, of a slide valve or valves for con- 
ling the admission and exhaust of the steam to 
and from the main cylinder or cylinders, the cut-off 
valves 12, arran in the induction ports and having 
the arms 11, and the lever or levers 61, connected to 
the arms 11 by the links 10 and operated from some 
moving part | the engine, said lever or levers, arms, 
as links being arranged to operate —— as 
escribed. (2) The combination, with the main 
cylindar and pistons forming the — side of a 
t-acting lingers an engine, and a ack 

ers and piston or pis for 

le 


ition to the main pistons during the first part of 
the stroke and in conjunction therewith pon ao Rn the 
last part of the stroke, of slide valves for cont 
the admission and exhaust of the steam to and fro 
the main cylinders, connections by which the slide 
valve or valves of each side of the engine is or are 
operated by the other side of the engine, the cut~ ff 
valves 12, located in the induction ports and having 
the arms 11, and the levers 61, connected to the arms 
1l by the links 10, and operated by the same side of 
the engine, said levers, arms, and links being arranged 
to operate substantial as described. (3) In a direct- 
gine provid: with a compensating cylinder 
or San the combination, with cut-off valves 
arranged at 0) te ends of the steam cylinder, of an 
arrangement of levers and arms connected wi ith said 
valves oud with the rod 67, secured to the steam piston 
and passing through the end of the steam cylinder, 
whereby said valves are Laer: Begg both in 
opening and in closing, substant described. 
(4) The combination, with the cy iedewe A Band their 
cut-off valves, as 12, of the rod 67, secured to the piston 
of the cylinder B, and the levers 61, having arms’ 62, 
connected to said rod and to the cut-off valves, sub- 
stantially as described. 
842870. Oak Crusner, Meh'on Hoagland, jun., 
Rockaway, N.J.—Fded May 26th, 1885. 

Claim.— The combination of the rod F, shaft B, pro- 
videi with central excentric d and excentrics d, 
arranged one upon either side of said central excentric, 
toggle block E, the ue C, held omy by said rod 
F and operated HA the central excentric upon said 
shaft, the rods H, the sh»ft G2, and the ny G, 
mounted thereon and held in the direction of the 


le block E by said rods H, arranged near the sides 
bry frame, at the links D, the said jaw beivg 
ted by said links D and excentrics d’, 
one upon either side of the centre and between the 
centre and the vertical plane of the said rods H, 
whereby the strain is equalised between the holding- 
rods, the toggle, and excentrics, as set forth. 


$42 992. Pire anv Rop Vice, Joseph G. Baker, Fern- 
wood, Pa.—Filed March 29th, 1*86. 

Claim. (1) The combination of the frame oe 

having jaws B, with a movable block D, carrying 
gripping jaw and having ratchet teeth, with a lockin, ng 
paw plvotted to to the yoke or frame, to engage wit 
said ratchet teeth onda cam to act on the pawl, all 
substantially as specified. (2) The combination of the 
yoke or frame, the sliding block D, having a gripping 


(342,992) 


jaw and ratchet teeth, with a locking pawl to engage 
with the teeth, a cam to act on the pawl, and con- 
nected with the latter to move it from as well as 
toward the ra‘chet, substantially as set forth. (3) 
The combination of the yoke or frame, having jaws 
B, with a block having « pivotted gripping jaw pro- 
vided with two curved and tcothed gripping 
substanti dly as described, 


nstall \ 
9200. for Loo ollingw N | 
. Savrrie-soxes for us, J. H rth, N 
Huddersfield. 
N 
| 
| = is 
H. W. Deacon and F. Hurter, London. _ 
9202. Gas Recutators, G. B. Fearnley, London. 
9210. E. E. Allen, London. Bkeving- (342.669) 
9211. Borrizs, T. E. Harper, South Weald. m: | and movable and adjustable thereon toward and away 4 . 
9212. Om Lamps, J. Roots, London. from the centre of rotation of said disc or plate, sub- % ee 
9213. Warerproor Coats, G. H. Ellis, London. 
‘ 
[342.357] — 
| | 
9219. Pocker Nors-noox, E. W. Schmitz and C. F. | 
= ' 
3 
1) | | 
a=! | 
! 
= 
| | 
| 
| 
| 
42.553 | 
Nie 
| = Re 
~ B 
j 
mn a machine | SS Y 
shapes, the combination of a travelling cutter and an | y) 
- elliptical guide which — — it | Y 
to describe an ellipse, substan y as and for the pur- \ . 
poses described. In a machine for cutting chip- . | Wily 
tical shapes, the combination of a rotary disc or plate, 
eauregara, France. a cutter secured thereto and movable radially thereon, 
\ 
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THE SUKKUR BRIDGE. 

TRAVELLERS entering or leaving the port of London 
during the last few months have gazed with some per- 
plexity on a huge edifice of timber which towers about 
200ft. into the air on the river bank, nearly opposite 
Greenwich Hospital. The curious foreigner approachin 
the metropolis by water might imagine that some natio 
monument was in course of erection, and that the choice 
of site on the low-lying Isle of Dogs was with a view of 
emulating Sir Christopher Wren’s noble building opposite. 
We fear that if that prince of architects, whose engineer- 
ing skill was the true basis of his art, could return to the 
city he did so much to embellish he would exclaim with 
horror at the form and proportions of the structure about 
which we vilio-dnadl , the Sukkur Bridge over the 
Indus, now in course of manufacture in the yard of 
Messrs. Westwood and Bailie, who are erecting it tempo- 
rarily on the lofty wooden staging above referred to. 

During the last ten years the Government of India has 
been extending the State lines of railway to the north- 
west, deeming it a wise expenditure of money for military 
defence to connect the frontier with the whole railway 
system of British India. During each year of this period 
many thousands of tons of iron bridges, and lately of steel 
bridges, have been sent from this country, some of the 
more important, such as those over the Chenab and Ner- 
budda rivers, having been described in Tue Encinzer at 
the time of their construction. One of the natural obstacles 
on the British side of the mountain frontier is the Indus 
river, which, from the time of Alexander the Great, has 
hindered, more or less successfully, the advance of the | 
invader from the north. At Attock, the point where | 
Alexander crossed the Indus, on the direct road from | 


office afforded. He elected not to do so, and the result 
will be apparent when the Sukkur Bridge is erected. 

On this occasion the poverty of design is followed by an 
gael want of judgment or co’ in carrying it out. 
The preliminary erection of the bridge in England is as 
unnecessary as it is costly, and seems to indicate a want of 
confidence either in the design or in the correct setting out 
of the various parts. The shape of pieces, the intricacy of 
their intersections, and the difficulties of erection are much 
more complicated in the Forth Bridge than in the Sukkur 
Bridge; but what would be thought of Sir John Fowler if 
he pro to erect the former in Dalmeny Park before 
building it over the deep water? There are bridge builders 
in England as elsewhere who would undertake the respon- 
sibility of fixing the Sukkur Bridge in place as well as 
making it without any preliminary erection in the 
factory. We do not know what price the English 
manufacturers are being paid for the foundations 
and timber staging as well as for the labour in putting up 
and taking down the metallic structure, but we have Fittle 
doubt that the bridge, when finally erected, will have cost 
at least £50,000 more than it might otherwise have done. 
We wish, at any rate, to put on record the fact that the design, 
though the work of a Government official engineer, is not 
approved by those in this country best able to judge, and 
in no way represents the present engineering nt of 
Great Britain. 
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THis volume—founded upon the small treatise by the late 


Cabul, through Peshawur, the Indian Government has | Miss Varley, that appeared among the earliest of Weale’s 
already built a bridge, the piers and superstructure of | series—has by successive accretions grown to more than 


THE SUKKUR BRIDGE. 


which formed a subject of considerable interest at the 
time, and it is now intended to bridge the river man 
miles lower down, at Sukkur. At this point the stream is 
about 800ft. wide, and at certain seasons the volume of 
water, always considerable, is greatly increased, so that 
serious difficulties would arise in building piers in mid- 
channel. Not only, therefore, was a bridge of a single 
span appropriate, but one easy of erection. The arch, the 
cantilever, the girder, and the suspension form of bridge 
were all available, but the skill or genius of the designer 
was necessary to select, elaborate, or combine the principle 
best suited to the site and purpose. Such skill is not 
wanting in the world ; bridges like that lately constructed 
over the Douro, illustrated in Toe Encrneer and obtained 
by open competition, and numerous other structures 
designed in England and America during the last twenty 
years, all prove that original ideas and fertility of resource 
are forthcoming when sought after. The problem for the 
Sukkur Bridge was an interesting one to an engineer ; it 
is now in course of solution, and, we are sorry to say, in a 
very unsatisfactory way, in our opinion. 

wo years ago, in Tur Encinerr of 11th July, 1884, we 
took occasion in an article on “Suspension and Cantilever 
Bridges,” to criticise the design of the Sukkur Bridge as 
then put forward by Mr. Rendel, the Consulting Engineer 
for Railways of the Indian Government, and to point 
out that the design was not only bad but gratuitously 
ugly. We reproduce above the elevation of the bridge, 
from which our readers can draw their own conclu- 
sions; and now that the erection of the structure 
in India is about to commence, we have again to pro- 
test against a system of management which allows so 
inferior a specimen of construction to be sent from this 
country to our test dependency. From each shore a 
cantilever is built forward 310ft.,and over the middle gap, 
and resting on the outer ends of the cantilevers, a girder 
bridge of 200ft. is constructed, thus making up a total 
span of 820ft. The contract for the cantilevers was given 
out two years ago; the tenders for the girder span were 
sent in last week, and the contract for it will probably be 
arranged immediately. As we said in our article on the 
subject two years ago, “A derrick, the half of an English 
roof truss, a whipple girder, the other half of the roof 
truss and another derrick, are very excellent things in 
themselves; but to string them together upon one line and 
thereby make a bridge, is not engineering—nor is it archi- 
tecture.” 

A consulting engineer to a railway company, and much 
more one to a Government having a variety of public 
works on hand, has important functions to perform, and in 
the routine of his duties has not only to choose, inspect, 
and control, but to design what may be needed for ordinary 
purposes, But we protest against a system that too often 
prevails in this country, and in no other, of allowing the 
consulting engineer who happens tobe in office at a par- 
ticular time to retain in his own hands the designing of 
engineering works of exceptional magnitude and import- 
ance, Even if the Council of India did not see this in the 
| xaige soe case, their engineer should have done so for them, 
or there is no greater sign of wisdom than to know the 
limit of one’s own knowledge; and we unhesitatingly 
assert that an engineer of Mr. Rendel’s experience and 


standing should have been strong and candid enough to 
tell the Government of India that he could serve them 


twice the original size in the present issue. Some of the 
additional matter is excellent and well chosen, but the 
same qualification cannot be extended to the whole of it, 
as a considerable amount of s that might have been 
usefully devoted to the extension of the text on its original 
plan has been given up to matters that are not very inti- 
mately connected with the immediate subject of the book. 
For example, systematic crystallography,is treated in about 
six which contains the barest outline of the “early 
French ” system of classification of Haiiy and De Lisle by 
primitive forms, which though no doubt of _ historical 
interest, is of little value for rudimen teaching at the 
— time, as the use of this method is practically con- 
ned to the country of its origin ; and even there the use 
of Miller’s notation at any rate conjointly with the official 
system, if not exclusively, is becoming general with mineral- 
ogical writers. It is certainly remarkable that no mention 
has been made of the crystalographic methods of Weiss 
and Miller, which are now in probably nine-tenths of the 
mineralogical literature of the present day; and the 
omission can scarcely be charged to want of room, as more 
than twenty pages of the introductory part are filled with 
discussions of subjects such as the properties of 
formule for steam, specific heat, composition of mars 
and similar matters which, er no doubt interesting and 
useful in the study of general chemistry, have not very 
much to do with mineralogy proper. In fact this part of 
the book looks as though some pages of an elementary 
treatise on chemistry had wandered into the printing 
office and got mixed up with the text by mistake. The 
author has been at the trouble of recomputing the specific 
es of minerals on the hydrogen scale; that is, the 
figures in ordinary use are multiplied by the number 11,178, 
representing the density of water when hydrogen is unity, 
and the results are given throughout the text in addition 
to the ordinary figures. The purpose of this addition is 
not at all clear ; it can scarcely be to assist the memory. 
Probably most persons would more readily realise the 
density of platinum as 21°5 times that of water than as 
239,327 times that of hydrogen. The latter may be more 
scientific, but it is decidedly more clumsy than the former 
While on this subject it may be pointed out that the 
author’s figures do not tally with his statement as to the 
relative densities of the metals of the platinum group, for 
at page 100 it is stated that platinum is the heaviest sub- 
stance known except osmium and iridium; while in the 
table of the elements, at page 25, one of these metals is 
said to be of the same density as platinum and the other 
sowewhat lighter, or in hydrogenous terms the figures 
— are too low by ten or twelve thousand units. The 
escriptive part contains notices of a large number of 
species, far larger indeed than there is required in a first 
rudimentary book ; but few of them can be said to be 
well described. This is in great part to be attributed to 
the neglect of methodic nomenclature, crystals being 
described by vague references to shapes rather than by the 
terms of systematic crystallography. Thus, witherite is 
suid to occur in hexagonal prisms and double —— 
pyramids, although immediately before the angle of the 
prism is given at 118 deg. 30 sec. What is really meant is 
that the crystals are contractions producing six-sided 
risms which resemble those of the hexagonal system, but 
ve no structural relation tothem. All the minerals of 
the tenstone-zircon group, although correctly figured as 


best by advising them in a wider choice than his own 


tetragonal, are inco ly attributed to the rhombic 


system, and include prisms of twelve sides, or four that are 
usually supposed to be incompatibie with the symmetry of 
the system. The description of the commoner minerals 
contains much information that is more curious than 
accurate. Thus, among other things we are told that the 
European silver ores are generally richer than those of 
South America ; that all the schistic rocks contain gold ; 
that coal beds are immense masses of moist vegetation, 
undergoing decomposition ; that iron pyrites occur almost 
everywhere but never in large masses, and is seldom mined 
except for the sulphur and gold contained. From the 
latter statement we may conclude that the author 
has never heard of Rio Tinto, Tharsis, and the 
allied coppery pyrite masses in south-western Spain 
and Portugal. The princi lead mines in France 
are said to be at Poullaouen, and Huel in 
Brittany, which mines have, however, been abandoned for 
a long ‘time, while, on the other hand, very productive 
mines have been worked with English management at 
Pontgebaud, in Auvergne, for more than a quarter of a 
century. Surely some notice of the latter locality might 
have been given. Galena is also said to have some of the 
lead replaced by an equivalent proportion of silver, copper, 
antimony, bismuth, iron, and platinum. It would be 
interesting to know what evidence there is for this remark- 
able statement. Probably many of the above blemishes 
upon an otherwise useful little book are tu Le attributed 
to an exaggerated respect for stereotype plates, | ut it is to 
be hoped that the work will be more thoroughly 1¢viewed. 
especially as regards the localities, when it is next issued. 


Geology: Chemical, Physical, and Stratigraphical. Vol. 1. By 
JosePH PrestwicH, F.R.S. Royal 8vo. pp. 472. Oxford 
Clarendon Press. 1886. . 

Tuis is the first half of a systematic treatise on geol 
by the veteran professor who so worthily maintains the 
reputation of the Oxford School of Geologists, established 
by his predecessors, Buckland, Strickland, and more parti- 
cularly the late Professor John Phillips. Professor Prest- 
wich’s long and distinguished career as an observer of 
stratigraphical phenomena, and in the comparison and 
classification of the newer sedimentary formations of this 
country with those of the continent of Europe, has brought 
him into very close contact with the geologists of neigh- 
bouring countries, and more particularly those of Belgium 
and France, which has tag a catholicity of thought 
not very common among his English contemporaries, with 
whom the Lyellian hypothesis of uniformity in geological 
action has until comparatively lately been generally 
accepted as sufficient. The author has, however, long 
been of opinion that the phenomena of geology, so far 
from showing uniformity of action in all time, present an 
unceasing series of changes dependent upon the circum- 
stances of the period, and that while the laws governing 
such changes are unchangeable and permanent as the 
material universe itself, their action, as new conditions 
and combinations arose in the course of geological history, 
has been subject to constant variation both in degree and 
intensity. 

The work is divided into four parts, the first covering 
what are usually known as mineralogy and petrography, 
while the second deals with the mode of action of geologi- 
cal agencies under existing and past conditions, these 
together make up the present volume. The third and 
fourth parts, treating of the succession of the sedimentary 
strata and of the contained fossils and of some theoretical 
considerations as to physical conditions prevailing during 
former periods of the earth’s history, will form the second 
volume, which, we understand, is now nearly completed. 
From the circumstance that the work is still unfinished, it 
is difficult to form any very exact appreciation of the 
author’s conclusions, as the volume before us deals mainly 
with matters of definition and detail; but the manner in 
which these different subjects are treated shows consider- 
able differences from that ordinarily adopted. Then the 
question of the alteration of rocks by atmospheric 
agency is very fully dealt with on the ground that 
its importance on questions of denudation and time has 
not hitherto received sufficient consideration. It is clear 
that all sedimentary stratas have been derived from pre- 
existing rocks, and that the estimates of time required for 
their accumulation have been based upon figures derived 
from observations of denudation as now going on. Such 
observations, however, deal mainly with sedimentary strata 
which are comparatively unchangeable except by bodily 
transportation ; while, on the other hand, crystalline rocks, 
such as must have formed the entire surface of the earth 
before the deposition of the earliest stratified rocks, are 
much more peed altered by the removal of their alkaline 
silicates and the formation of China clay, so that it is pro- 
bable that degradation and denudation may in earlier 
times have been much more rapid than at present, and 
that in consequence of greater abundance of available 
material, the earlier formations were built up of larger 
extent and thickness than those that have followed. On 
this ground the author considers all calculations of the 
length of geological time to be fallacious, and to have led 
to serious error, the unlimited length commonly assumed 
being due to the use of data representing a special and late 
order of things, and which are not applicable to earlier geo- 
logical periods. Theseconclusions may, and no doubt will, be 
—_— by many observers, but there can be no doubt of 

e cogency and originality of the author’s reasoning. The 
chapter on the circulation of water in rocks is, as might be 
expected from such a perfect master of the subject, exceed- 
ingly good. The whole of the circumstances connected with 
the absorption and retention of rainfall by porous strata, and 
the circulation, underground circulation, and delivery in 
springs, being fully treated, with excellent illustrative 
sections of the London basin and of the line of chalk hills 
on the north of London, showing the levels of*constant and 


and mountain elevation are also admirably treated, the 
latest researches, including those of Stapff in the St. 
Gothard tunnel, being used in illustration. Mineral veins 
receive much fuller consideration than is usual in geolo- 


gical treatises; but here the author has not been quite 


temporary saturation. The subjects of faulting, folding, © 


~ 


/ 
Fic.3 
CLEAR WIDTH BETWEEN ABUTMENTS 


co NT 
| = 
O SONIYIS JO STIVLIA 
= ¥ 
puny w i 
\ | | 
. . y 


\ 
ANIOP LY w 
W0LL08 40 


L \ 
\ 

| Vv 
| i 
| 

ONITIVY ONVWH NI LNIO‘ 


JO NOMWAIIZ 


IVULNAO AO UAAAAS AUNL 


84 
of? 
/ aN ? 
he 
& 
é SP 
lon} 8 
> 
He 
| 
| = 
| = 
| B 
| 
= 
| 
4 
< | i 
rp Ve 
/ 


Juty 30, 1886. 


THE ENGINEER. 


85 


fortunate in his authorities, Thus, in describing the 
copper region of Lake Superior, only the transverse 
fissure veins are noticed. e cupriferous amygdaloids 
are conglomerate, which are of infinitely greater import- 
ance as sources of supply being entirely ignored. It 
is also remarkable not to find a notice of the great lead- 
bearing sandstone series of Mechernich, in the Erfel, as 
many stratified deposits of considerably less significance 
are described. Mining in South America is said to have 
been almost entirely confined to veins containing the 
precious metals and mercury, thus ignoring the great 
copper production of Chili. The section on mineralogy 
and petrography would have been better if it had been 
subjected to an independent critical revision before publi- 
cation. Such slips are, however, comparatively unim- 
portant, having regard to the enormous amount of 
information contained in the volume. 

Volcanic action is attributed by the author to the 
shrinking of the earth’s crust, due to secular refrigeration, 
producing a pressure on the viscous or plastic molten 
matter below, in which he follows Cordier’s hypothesis. 
Earthquake action is treated mainly on the lines of the 
late Mr. R. Mallet’s investigations, and his hypothesis as 
to the crushing of rocks as a source of volcanic heat is fully 
noticed. As regards granite, the author inclines to the 
hypothesis of its metamorphic origin for sedimentary 
results, a view which has been losing ground of late, 
though once exceedingly popular. On such an obscure 
subject as this, however, considerable differences of opinion 
are likely to prevail for some time to come, at any rate, 
until more precise methods of investigation than are at 

resent in use have been brought to bear on the question. 
Maken as a whole, the volume is likely to be of considerable 
value to students, as well as interesting to the general 
reader. The execution as regards type, paper, and illus- 
tration, is admirable, and reflects the highest credit on the 
managers of the University Press, 


THE INSTITUTION OF NAVAL ARCHITECTS. 
Tue Institution of Naval Architects has this year fol- 
lowed the example of other institutions and has met out of 
London. No more suitable place than Liverpool could 
have been selected, and the Local Committee’s hospit- 
able arrangements have left nothing to be desired. 

The first meeting took place on Tuesday, the 27th inst., 
in the council chamber of the Town Hall—a fine apart- 
ment, well adapted to the purpose. The President, the 
Earl of Ravensworth, filled the chair, and there was a 
large attendance of members. After the transaction of 
formal business the President delivered a brief address. 
He described the arrangements for the meeting, and said 
it was specially appropriate that it should take place in Liver- 

1, which was undoubtedly the chief port of export and 
import for the United ingle, He believed that Liver- 
pool was destined for many years to come to hold that 
position. Liverpool was also the port of departure for 
those magnificent fleets of Atlantic steamers which were 
alike the pride, admiration, and envy of the world. Liver- 

| was, further, the connecting link between the United 

ingdom and that vast, powerful, and friendly nation 

upon the other side of the Atlantic. A paper was then 
read by Mr. Martell, 


Oy tHE CARRIAGE OF PETROLEUM IN BULK oN OVER- 
Sea VoyaGes. 


The author began by stating that notwithstanding the 
fact that thirty years have now ory since the discovery 
of petroleum in America, and that its production has 
grown so rapidly as to cause it to occupy the fourth place 
on the list of exports from that country, the efforts of 
British shipowners have been up to the present time but 
little exercised in competing with foreign shipowners for 
the over-sea carrying trade of that commodity. 

The time, however, has arrived when British shipowners 
can no longer afford to ignore any branch of the carrying 
trade in which they can successfully compete, and it is 
berg ve the trade in question is of sufficient importance to 
call forth their well-known enterprise and energy. The 
apparently unlimited supply of petroleum which, in addi- 
tion to that from the American wells, exists in the Baku 
district of the Caucasus, and which has been so promi- 
nently brought under the notice of the public in the inter- 
esting work of Mr. C. Marvin, entitled “The Region of 
the Eternal Fire,” together with other recently discovered 
supplies, would seem to show that, even if vessels are 
specially built for the purpose of carrying oil, no fear need 
arise in the minds of shipowners of the exhaustion of the 
supply. Nearly the whole of the petroleum shipped in 
America for British and European ports is carried at pre- 
sent either in barrels or in tin boxes cased with wood. 
An ordinary barrel is 33in. long and 25in. in diameter 
at the middle, and weighs when full about 4001b. Such 
a cask holds about 42 imperial gallons, and its own weight 
is 641b., or about one-fifth of that of the oil it contains, 
It is estimated that in stowing this cargo, three and a-half 
casks take up on the average a ton of 50 cubic feet, and it 
would, therefore, occupy 80ft. per ton deadweight. But as 
most modern three-deck steamers, fitted with water ballast 
in the holds in the usual way, cannot be brought to their 
load draught with ca occupying more than about 50 
cubic feet to the ton, it will be +~ pres a great a of 
cargo-carryin, wer is sustained by shipping petroleum 
in such on. casks, through the fact that the whole 
of the available cargo space is occupied long before the 
vessel is brought down to her proper Toad draught. Thus, 
by way of illustration, if a steam vessel that could carry 
2000 tons of cargo, occupying as a limit 50 cubic feet to 
the ton, were filled with petroleum in barrels, she would 
carry only 1250 tons dead weight. Of this quantity, more- 
over, about 16 per cent. would represent the tare of the 
casks, thus reducing the actual amount of petroleum to 


1050 tons. From this again it is usual to deduct 2 per 
cent, for leakage, and if such an amount of leakage does 


occur in practice, the net weight of oil usefully carried 
becomes reduced to about 1030 tons, as against 2000 tons 
of ordinary deadweight cargo. As the specific gravity of 
American kerosine is ‘80, and that of Russian about ‘82, 
it would occupy in bulk less than 50 cubic feet to the ton, 
the average volume being about 45 cubic feet, and, there- 
fore, no difficulty in carrying a full cargo would arise. 
The special —_— — for such a method, including 
the pumps, would, of course, have the effect of greatly 
reducing the above difference of 970 tons against the 
barrels, but there would be still left a large margin in 
favour of the carriage of oil in bulk. But the advantage 
due to a difference in carrying power, great though it be, 
is not the only consideration. Another important economic 
question which arises in connection with the barrel system 
is that of the cost of the barrels themselves. Their value 
in the United States is stated to be from 4s. 6d. to 5s. 6d. 
each, and, with the exception of the few that are taken 
back to America, they are sold in London when empty 
for from 3s. 6d. to 4s. each. The depreciation of from 
ls. to 1s, 6d. in the value of the barrel, which amounts 
to as much as from £350 to £475 for one voyage in 
the case quoted above, is saved under the bulk system. 
At present it has to be borne by the consumer of 
the oil, and, by enhancing the cost, has an effect in 
restricting use of the commodity which would disa 

pear if the employment of casks were discontinued. e 


« ( 


| 


\ 
R 

‘ & 

| 

N 

~ 


~ 


loss is even greater in respect of the cases in which a 
large proportion of the oil is carried. The raw tin is 
— in Wales, shipped to the United States, and there 
made into boxes protected by a wood casing. The cost of 
these cases is nearly equal to that of the oil they contain. 
On their arrival at the port of discharge they have, when 
emptied of their contents, no value whatever, and the full 
cost of their manufacture has to be charged upon the oil, 
at the same time some advantage is gained in carrying 
power, as the cases stow more closely than barrels. 

The degree of rapidity with which the cargo can be 
loaded or disc under each of the systems is also of 
great economic importance. One steamer specially de- 
signed to oil in bulk, and which can take on Bon 
1700 tons of that commodity, can load or unload in five or 
six hours with suitable facilities for di 3 with a 
cargo of barrels the operation would take nearly as many 
days. Whether, therefore, regard be had to the amount 
of cargo carried, to the loss incurred in of the 
depreciation in the value of the barrel, or to the rapidity 
with which loading or unloading takes place, the balance 
of economic advantage is clearly and overwhelmingly in 
favour of the carriage of petroleum in bulk. 

The author then went on to state the conditions that 
must be fulfilled :—(1) Provision for the expansion of the 
oil under an increase of temperature. It may be taken 


reduces the effective metacentric height, and renders the 
vessel Jess stable in the upright condition. 

The author then sketched the history of the conveyance 
of petroleum in bulk, and went on to describe sev: 
systems now being tried, from which we select two. In 
September of last year an American merchant, Mr. L. V. 
Sone, of New York, patented a plan for “ improvements 
in vessels for transporting liquid cargoes in bulk,” and has 
fitted up the wooden barque Crusader, of 643 tons, in 
accordance with the patent. The vessel has made three 
voyages between the United States and this country with 
safety, and has delivered her cargoes in first-class condi- 
tion. A plan of the arrangements is shown in Fig. 1. They 
consist of three tiers of circular cylinders placed tier above 
tier. The vessel carries forty-seven of these cylinders, 
arranged in such lengths that an end of each is located 
beneath a hatch, and each one is fitted so as to be indepen- 
dent of all the others. To each cylinder is attached a pipe 
A which passes up into the hatch above, to be connected 
with the hose for filling or emptying the cylinder. A 
separate pressure-pipe B attached to the top of the cylinder 
— also up through the hatch and extends to some 

eight above the deck. Its purpose is to carry away any 
vapour that may be given off by the oil. Each of the pres- 
sure pipes is also connected by a branch with a pressure 
tank or reservoir C standing on the deck. The purpose of 
this tank is to keep the in the 
stant pressure, and to su any waste due to leakage. It 
also serves a8 an outer tank into which the oil finds its 
way when an increase of volume occurs through an increase 
of temperature. 


SSS 


The first. steam vessel adapted in this country for the 
carriage of oil in bulk was the Fergusons, of 1551 tons 
gros, altered by Messrs. R. Craggs and Sons, of Middles- 

rough, in the latter part of last year. Two rows of 
iron tanks are fitted in the hold and two others in the 
*tween decks, These tanks are specially shaped to fit the 
form of the vessel, and fill nearly the whole of the hold 
and ’tween deck , & passage way of 2ft. being left at 
the middle line. ey are filled by branch pipes from a 
5in. main carried along under the upper deck beams in the 
fore and after holds, and are emptied by the same system 
of pipes, each tank being capable of independent connec- 
tion with the pumps. To keep the tanks quite full, and 
at the same time to provide for the expansion of the oil, a 
regulating tank is fitted in the ’tween decks, and con- 
nected with each of the system of tanks arranged in the 
hold. A second tank, placed in the hatchway on the 
upper deck, is similarly connected with the ‘tween deck 
tanks, The separate regulating tanks are fitted in this 
instance to obviate the t pressure that would be 
brought upon the lower tier if they communicated with 
the tank on deck. To take up any overflow from the 

ting tanks, and also to furnish if n a reserve 
supply for filling those tanks in the event of leakage, an 
overflow cistern is fitted in the hold immediately beneath 
the regulating 

Another plan for the carriage of petroleum in bulk in 
steam vessels is that adopted by Messrs. W. Gray and 
Co., of West Hartlepool, in a new iron vessel named the 
Bakuin—Figs. 2 and 3—now completing for a London 
istered dimensions are x 36ft. 
x 17°4ft., an e to’ 1527 tons. e great 
bulk of the oil in beneath the 
deck, a novel feature of which is that the beams are given 
a camber in the opposite way to that usual in ships. The 
object of this sagging of the beams at the middle is to 
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that petroleum increases in bulk about one gallon in 200 
for an increase of temperature of 10 deg. Fah., and as con- 
siderable variations in temperature are likely to occur on 
certain voyages, it is obviously necessary, if the tanks are 
to be saved from leakage, or even bursting, that space 
should be afforded to permit any probable expansion to 
take place. For an increase of temperature of 40 deg. 
Fah. the increase in volume would be about 2 per cent., 
and in some of the plans with which he was acquainted this 
degree of expansion had been allowed for. It was usual not 
to fill either barrels or cases completely, space being left 
for expansion. 

2) vision for keeping each tank full by automati- 
cally supplying any loss due to leakage, or to contraction 
consequent upon a fall in the temperature of the oil. This 
is necessary for two reasons. In the first place, if the 
level of the oil in the cisterns were allowed to fall, it 
would be free to rush from side to side as the vessel rolled, 
and thus do damage which might result in the loss of the 
vessel. In the second place, any depreciation in the height 
of the oil over a space of even moderate extent seriously 


enable the tanks to be completely filled and efficiently 
ventilated. The air, while the tank is being filled, or the 
vapour given off at sea, collects naturally under the deck 
near the beam arms, from which it is led away by means 
of suitable ventilators. A longitudinal middle line bulk- 
head, extending to the height of the middle deck, divides 
the main hold, and transverse bulkheads further divide it 
into compartments of from 32ft. to 36ft. in length. Asshown 
on the sketch of midships section, the Bakuin has a cellular 
bottom, the crown of which forms the floor of the oil 
tanks. Above the cellular bottom, to the height of the 
*tween decks, the oil extends to the side, as in some other 
plans. In the ’tween decks, and of the shape shown on 
the section, are built a number of additional oil compart- 
ments, They do not extend either to the side of the vessel 
or to the deck above, and it is claimed for this plan that 
while the oil in the main hold can never reach a high 
temperature, owing to the immersion of the vessel, the 
tanks in the ‘tween decks, by being so formed, are kept at 
a much lower temperature in hot climates than if they 
extended to the sides. In the event, too, of injury to the 
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hull at this part, by collision or otherwise, the tanks 
would under ordinary circumstances escape injury. As in 
other vessels, the machinery is placed aft, and a double 
bulkhead marked A is fitted before the boiler space, and 
another at the fore end of the foremost oil compartment. 
The hold is further separated into two distinct divisions by 
an additional pair of adjacent transverse bulkheads B, as 
shown on the longitudinal plan. The object of this 
arrangement is to allow of oils of different qualities being 
carried on the same voyage without any danger of their 
mixing. Arrangements have also been made by which, 
with oil in the hold, other descriptions of cargo may 
carried in the ’tween decks. With this object expansion 
tanks C formed on the-middle deck communicate with 
the cisterns in the hold, and are capable of being closed, 
air pipes being fitted to pass through the cover and above 
to the upper deck. Additional expansion tanks D built 
on the roof of the tween decks cisterns, within the area 
of the upper-deck hatchways, are for use when both the 
tanks in the hold and ’tween decks are filled. The whole 
of the valves which regulate the filling or emptying of 
the tanks are conveniently placed in the engine house, and 
by means of an arrangement of floats, connected with wires, 
the level of the oil in each tank can be ascertained at the 
same place. Great care appears to have been taken in the 
construction of the Bakuin to avoid all ible sources of 
risk from fire. She is to be lighted electricity, the 
cabins are to be heated by steam instead of by fires, and 
the cooking will also be done by steam. It is estimated 
that this vessel will carry 1950 tons of oil, and the pump- 
ing arrangements are such that, with proper facilities for 
discharge, the cargo can be emptied in about twelve hours. 
A few words regarding the rivetting of those parts of the 
Bakuin required to be oil-tight will be of interest. Owing 
to the fact that oil has far greater penetrating power 
than water, and finds its way through seams that are 
quite impervious to the latter, it has been found neces- 
sary to space the rivets in both edges and butts closer 
than is usual in shipwork, while especial care has to 
be taken that the holes conform well with each other, and 
that the workmanship is of a superior character. In the 
top of the cellular bottom which forms the sole of the 
cisterns the plating is ;;in. thick, and the rivets Zin. in 
diameter spaced 2}in. apart from centre to centre. In the 
shell plating amidships, the strakes of which are alter- 
nately 1°in. and +tin. thick, the rivets are {in. and are 
ye from 2hin. to 2}in. apart from centre to centre in 
the edges, and from 2jin. to 3in. in the butts. Where 
fin. rivets are used they are spaced from 2in. 
to 2hin. from centre to centre. The rivets connecting 
the shell plating to the frames are from 6in. to 6}in. apart. 
In the transverse bulkheads the overlaps are rivetted with 
Zin. rivets spaced 2}in. apart. This spacing of rivets is 
closer than in any vessel yet built in this country for oil 
carrying purposes, and from what has come under his 
notice, he questioned whether much wider spacing of 
rivets than this—even with the best workmanship—would 
ensure practical oil tightness.” 


This is, we believe, the first paper in which information 
concerning the carriage of petroleum in bulk has been 
collected together and made generally available. It is 
proportionately valuable, and we regret that we have not 

. space for more than the abstract which we have given. 

The discussion was opened by Mr. Kirk, who stated that 
he had some years ago a good deal of experience as an oil 
maker. His experience as an oil carrier was much more 
recent. The first attempt that had come under his notice 
was a failure, the oil being carried in bulk in a deep 
double bottom, under other cargo. Partly because of bad 
workmanship the oil leaked away, and the scheme 
failed. With good workmanship there was, however, no 
difficulty at all in making tanks quite oil-tight. He had 
made circular tanks 30ft. in diameter, and 13ft. or 14ft. 
deep, which did not weep in the least. They were of ;*in. 
and Zin. plates; the rivets were in., pitched 1}in. ith 
tanks of different forms requiring angle irons to stiffen 
them there was more trouble, because it was easy to set 
such tanks leaking by springing them. 

Mr. Swan said that he thought there was needless com- 
— in some of the ships illustrated by Mr. Martell. 

e three things to. guard against were leakage, gas, and 
fire. Too much subdivision provided places for gas to 
collect, and augmented danger instead of reducing it. He 
advocated the carriage of oil in the hull direct, the hull 
being, of course, properly subdivided by transverse and 
one longitudinal bulkhead. In this way great facility for 
repair was obtained, whereas if separate tanks are used, 
these must be cut out to give access to the inside of the 
skin of the ship. Salt water did no harm to petroleum, 
and if a rent occurred in a ship’s bottom the water 
would drive the oil up above it, and no harm was done. 
This he knew by experience, the bottom of a petroleum 
ship having been actually torn by an anchor fluke, but the 
cargo arrived in perfect condition. If the ship was properly 
made there would be no bilge water to do mischief. 

After a few remarks by another speaker, who stated 
that the Russians had their first tank steamer built for the 
Caspian at Motala in 1879, and that they now had 100 
steamers and 300 sailing vessels, Mr. Laird called 
attention to the necessity for ements for receiving 
petroleum at Liverpool. Mr. Martell replied briefly. He 
said that —- crude petroleum was not injured by 
sea water, refined oil was, and that to such an extent that 
only pure fresh water could be used for filling the tanks 
by way of ballast. A vote of thanks was passed, and Mr. 
Lyster read a paper giving a 
DescRIPTION OF THE River MERSEY AND THE PorT oF 

LIVERPOOL. 

This was a very long paper, containing a great deal of 
information of special local interest. The river Mersey 
first bears that name at a point in Cheshire a few miles to 
the east of Stockport, where it is formed by the junction 
of two streams, the Etherow and Goyt, which rise in the 
Derbyshire Hills on the borders of Yorkshire and Cheshire 
respectively. The entire length of the river bearing the 
name of Mersey to the sea is fifty-six miles, For the last 


six miles of its course, along which the city of Liverpool is 
situate on the right bank, and the town of Birkenhead on 
the left, with their several systems of docks, the Mersey 
becomes contracted, and at its narrowest point opposite the 
centre of Liverpool its width is only about 3000ft. From 
Ruacorn to the sea it will thus be seen that the river is of 
a form which has been aptly described as that of a bottle, 
of which the wide expanse between Runcorn and Liver- 
pool forms the body, and the narrows opposite Liverpool 
the neck. Having briefly described the course of the 
Mersey generally, the author went on to describe 


be | its tributaries, the outfall, and the bar. The t 


range of tide in Live: Bay, which insures a depth 
of at least 30ft. over the bar once every twelve hours 
even on the lowest neaps—which are periodically but 
few and far between—must be considered as affording 
a comparatively convenient approach for even the largest 
vessels; nevertheless, in such days as these, when the ten- 
dency is towards a still further increase in the size of ships, 
and when time forms such an important factor in success- 
ful trading, it is evident that a deeper channel to such a 
port as Liverpool would be desirable. The problem 
involved as to the best means of attaining such an end is, 
however, surrounded with physical and financial difficulties 
of no ordinary character; and though the question is pro- 
minently kept in view, no definite steps have deen taken 
towards its solution. Within the bar ample depth of 
water for the largest ships is found along the Crosby 
Channel, through the narrows at Liverpool, and up to the 
Sloyne one mile beyond the southernmost of the Liverpool 
docks. The depth at low water spring tides in mid channel 
at the Rock Lighthouse is 50ft.; in the narrowest part at 
Seacombe, 60ft.; and opposite the Southern Docks, 35ft.; 
whence the bottom of the river slopes rapidly upward. 
The tides of the Mersey have a considerable vertical range, 
amounting to 10ft. on the lowest neaps, while on equi- 
noctial springs the range opposite Liverpool is asmuch as31ft. 
Having descri the canals communicating with the 
Mersey, Mr. Lyster sketched the history of the port of 
Liverpool. In the year 1708, in the reign of Queen Anne, 
parliamentary authority was obtained for the construction 
of a wet dock at the entrance of the pool of Liverpool. It 
was to cover four acres, and to afford accommodation for 
100 vessels, and was arranged to have not less than 14ft. 
of water within it on low neap tides, with a sufficiency on 
springs to accommodate the smaller ships of war. This 
dock was designed and carried out by Mr. Thomas Steers, 
a prominent engineer of the period, whose family are con- 
nected with Liverpool to this day. Since then the port of 
Liverpool has steadily main The old dock has long 
since passed away—its site is now occupied by the Custom 
House—and the surrounding district is covered with 
houses, warehouses, and shops, no sign of the old pool 
being noticeable, though its previous existence may be 
inferred from the depression of the street surfaces as 
the line of its course. The earlier docks commen 

abreast of the old dock, and extended both towards the 
north and south, including the Salthouse, George’s and 
Prince’s up, all remaining to this day, some of them 
without oalien, and testifying to the foresight and ability 
with which they were designed and carried out by Mr. John 
Foster and his son, who were then the surveyors to the 
Corporation, by whom the affairs of the dock were 
administered. In the year 1824 Mr. Jesse Hartley became 
the surveyor and engineer to the estate, and designed and 
carried out those vast ranges of docks, with their sur- 
roundings, between the Waterloo and the Canada in a 
northerly direction, and the Canning, Albert, Wapping, 
Coburg, and Brunswick, with other minor groups, towards 
the south; in fact, to his genius and practical knowledge, 
during the thirty-six years he occupied the position of 
engineer to the estate, Liverpool undoubtedly owes much 
of her commercial greatness, these vast undertakings 
having established the port as the greatest in the world. 
The last important Works Act was that obtained in 
1873, at which time, owing to the rapid increase 
in the size and tonnage of steamships, it had become 
necessary that special dock provision should be made 
to meet the requirements of the port in that direction. 
Very comprehensive systems of docks were then designed 
to meet these pressing wants, and parliamentary powers 
were pmol to carry out the necessary works, which 
consisted of the development of the northern and southern 
ends of the estate, previously acquired and re-claimed 
from the foreshore for the pu The parliamentary 
estimate for these schemes was £4,100,000. In order to 
maintain the desideratum of deep water in connection 
with the docks, which has hitherto been a difficulty in 
this locality, owing to the fact of its being on the weather 
shore of the river, the waters of which carry a large 


position was completed im 
their Royal Highnesses th 
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south end of the eijevk-Eataam fFised by the Act of 
1873 comprised ‘the. 2nlergem ot the Herculaneum 
Dock, which had Been-built i, with a special view to 


future extension, and the formation of a chain of docks to 
the northward terminating at the Brunswick Dock, and 
forming a complete development of the whole of the 
available estate in this ition. The total area of the 
existing Dock Estate at Liverpool is 1078 acres, and the 
entire of this space is developed into basins, docks, 
quays, and premises worked in connection therewith. 
There are in all at Liverpool sixty docks and basins of the 
ordinary type, rani a total water area of 368 acres, and 
twenty-five miles of quay berthing. In 1825 the dock 


authorities of that day made application to Parliament for 
powers to extend the dock system on the Liverpool side of 
the river to a point further north than it then existed, this 
was only partially acceded to by Parliament, and in lieu of 
the complete proposal it was arranged that the Birken- 
head Docks, which belonged to an independent company 
at that time and were only partially developed, should be 
purchased by the dock board and finished, and brought 
into use for the general purposes of the trade of the port, 
This system, therefore, now forms an integral portion of 
the Liverpool estate, and is worked in complete unison 
therewith. The total area of docks at Birkenhead ig 
1644 acres, with 9} miles of quayage. There are also three 
graving docks at Birkenhead, opening from the west float 
and capable of dealing with the largest class of vessels, 
their aggregate length being 2430ft. The several quays of 
the Birkenhead Docks are surrounded by railways 
which are connected with the London and North- 
Western, Great Western, and Cheshire lines systems, 
each of which have large stations upon the dock quays, 
The gross total area of the estate on both sides of the 
river amounts to 1583} acres. This is subdivided into 
532? acres of water space in the form of docks, half-tide 
docks and basins, which are surrounded by thirty-four miles 
of quays, also sheds and warehouses having an aggregate 
floor area of 1814 acres, the remainder being laid out in 
streets and open quays, also in timber yards, shipbuilding 
yards, and other business premises necessary for the work- 
ing of the port, with a small residue of partly undeveloped 
land. The total graving dock accommodation is comprised 
in twenty-four docks with an aggregate length of floor of 
14,920ft. The total number of ships which entered the 
port and paid tonnage rates in the year ending Ist July, 
1885, was 21,529, having a net tonnage of 8,571,454 tons, 
In this figure the capacity in or out only is represented, 
not both. The total revenue of the estate received from 
all sources during the same period was about one and a-half 
millions sterling. The affairs of the Dock ‘rust are 
administered by a body named the Mersey Docks and 
Harbour Board, with a number of members tixed by Act 
of Parliament at twenty-eight, twenty-four cf whom are 
elected by the dock ratepayers, the rema:ning four being 
nominee members appointed by the Government. Special 
Commissioners are appointed under the authority of Parlia- 
ment to guard the interests of the river, or as the Act 
describes, “to preserve the navigation of the Mersey from 
Warrington and Frodsham Bridges to the sea.” This 
important body consists of the First Lord of the Admiralty, 
theChancellor of the Duchy of Lancaster and the President 
of the Board of Trade, who are represented by an “ Acting 
Conservator.” That position is now and has been for some 
years past ably filled by Vice-Admiral Spratt, C.B., F.R.S., 
&e. The average tonn turned out from the ship- 
building yards on the Mersey for the five years ending 
1884 was about 42,000 tons, 11,000 tons being from the 
yard of Messrs. Laird. The author concluded with a 
sketch of the history of iron shipbuilding in Liverpool. 
The paper contained a full tabular statement of particulars 
of the docks, &c., and carefully executed maps. ‘There was 
no discussion, and when the paper was concluded the 
members proceeded to the Grand Hotel, where luncheon 
had been prepared by the Local Committee. 


The members of the Institute then drove to the Prince’s 
Landing-stage, and embarked on the Dock Board tender 
Vigilant, in order to visit the chief points of interest in 
connection with the Docks. The party was conducted by 
Mr. G. F. Lyster. The first point visited was the entrance 
to the Canada Docks, where works of an interesting 
character had lately been constructed with the object of 
removing the deposit which has a tendency to collect round 
the entrance to the system of docks known as the North- 
end scheme. This development comprised the extension 
of the Canada basin and the lowering of the bed of its 
floor ; the formation of the Langton half-tide dock, or the 
entering vestibule into the main group; two pairs of 
graving docks, each pair having a gross length of 1000ft.; 
the n branch dock, the three branches of the Alex- 
andra Dock, and the Hornby Dock. The total area of the 
new extension is 83 acres, and the quayage 23,700ft. An 
excellent model of the whole of the new system of docks 
was exhibited by Mr. Lyster, who fully explained the 
nature of the arrangements which he had carried 
out to prevent the permanent deposit of silt in the 
basin of the Canada Dock. The entrance to the Canada 
basin was constructed in the first instance with its 

almost at right angles to the axis of the estuary; 
ut it was found that, owing to the fact of its being on a 
weather shore, large deposits of silt and sand constantly 
formed inside the basin, and prevented vessels of deep 
draught from passing through the locks. This evil has 
been met in two ways—first, by constructing a new pier on 
the downstream side of the entrance, carried in the direc- 
tion of the centre of the channel of the estuary, which has 
the effect of deflecting the tidal current from the entrance 
basin, and turning it out into deep water, where its strength 
is broken, and the suspended silt is delivered into the 
strongest part of the current. It was not, however, antici- 
pated that all tendency to deposit in the basin would be 
prevented by this alteration of the entrance, and provision 
was made to wash away any silt that might be found to 
deposit in the basin after a flood tide. The bottom of the 
basin was first brought up to the level of the dock sill 
with concrete and rendered level, Sluices were then made 
all along the entrance walls to the docks, which, on 
being opened, deliver such a discharge that all the silt is 
washed away from their immediate Ngo f The influence 
of these sluices is necessarily limited, and the silt would 
only be carried a certain distance towards the river were 
it not that a number of pipes have been laid underneath 
the floor of the basin, which turn up until the discharging 
end of each pipe reaches the level of the concrete floor. 
There is to each pipe a stopper of greenheart timber, 
beneath which the water from the sluice esca roduc- 
ing a scour of sufficient force to wash away the whole of 
the silt into deep water. Besides the difficulty caused b 


the eilting of the basin, it was found that passing vesse 


= 
amount of silt and sand in suspension, a special arrange- 
ment of sluices of a very extensive character was designed. 
These are carried round the pierheads and entrances, and 
are also continued along piers projecting into the river, by 
which means it was considered that the approaches could 
be entirely kept clear of sandy accumulation, and experi- 
ence of the works has fully demonstrated their success. 
The estimate for this important section of the parlia- 
mentary works amounted: to £2,691,360, within which 
sum they have been carriedeout to completion. The 
greater part of the additional @eek accommodation in this 
s@2,and was opened for use by 
be Z and Princess of Wales 
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into the docks during heavy weather was rendered some- 
what difficult owing to the pressure of the wind from the 
estuary side. ‘This was met by the engineer who erected 
a long row of sheds and cable rooms, which are hired by 
the several companies using the docks, These sheds 
afford ample protection to vessels from the wind. The 
members next on to view the Langton Gravi 
Docks. These docks, which were empty at the time o 
the visit, are remarkably fine pieces of work. They are 
closed by gates. They have a cill of red sandstone, but the 
rest of the docks are constructed of concrete, with obvious 
advantage. The whole of the dock, with the exception of 
the cill, was perfectly dry, while the cill being constructed 
of porous stone was wet and slimy, and doubtless the 
smvoth impervious concrete is found to be not only more 
comfortable for workmen, but more healthy for them, by 
reason of its being dryer and therefore warmer. These 
docks are filled and emptied by a pair of powerful chain 
pumps which are ee by a pair of turbines, all 
of which are driven Ae couple of Corliss —- made 
by Messrs. Hick and Hargreaves, of Bolton. In the same 
building as the pumping machinery for the new dock 
extension are fixed the engines for supplying the n 
hydraulic power for the cranes and for moving the doc 

tes in the new extension. Both sets of engines are — 
plied with steam by five Lancashire boilers. e hydraulic 
machinery is calculated to withstand a pressure of 700 Ib. 
to the square inch with safety. The 100-ton crane which 
is fixed on the margin of the Langton Branch Dock was 
an object of interest. This crane is powerfully framed, 
the operation of lifting being performed by a suspended 
cylinder, in which a piston is actuated by the direct 
action of water under pressure. After inspecting the 
machinery, &c., the party embarked on a steam tug-boat, 
and made a survey of the Alexandra and the Hornby 
Docks, in the last named of which was found the steamer 
Roman, which is one of the largest vessels in the cattle 
carrying trade. This vessel has brought over from 
America as many as 900 head of cattle, the largest number 
ever imported in a single ship. 

The members next proceeded to the Sandon Dock to 
inspect the machinery. The whole of the engines, nag © 
and boilers are placed below the surface of the quay, the 
foundations being 40ft. deep. The machinery consists of 
a tier of Gwynne’s “Invincible” pumping engines. The 
engines have 2]din. cylinders and a stroke of 2ft., and 
with a maximum speed of 160 revolutions a minute, are 
capable of lifting 800 tons of water to a height of 5ft. 
These pumps are employed for emptying a series of six 
graving docks, which abut on the Sandon Wet Dock, 
and must be pronounced to be a fine group of machinery. 
It is a pity that means are not taken to ventilate the 
chamber in which the engines are placed, for no doubt a 
constantly maintained temperature of from 85deg. to 90deg. 
must be trying for the attendants who manage the engines, 

After the inspection of the Sandon Dock, the members 
proceeded up the estuary along the Birkenhead side of the 
stream, making a cursory inspection of the docks in 

ing. They ed as far as the Government train- 
ing ships, and round the Great Eastern steamship, 
which is moored in the Mersey opposite to Rock Ferry, 
and is being used as a place of entertainment by the 
inhabitants of Liverpool and of the adjoining towns. 
The members of the Institute reached the Prince’s Land- 
ing Stageat 6o’clock after a very enjoyableafternoon’s work. 

On Wednesday a paper was bs Aargau Edgar, 
entitled “On Losses at Sea,” after which the meeting was 
adjourned, the greater number of the members paying a 
visit to the London and North-Western Railway Se a 
Locomotive Works at Crewe. At9 — the Mayor, Sir 


David Radcliffe, gave a reception and musical entertain- 


ment at the Town Hall, which was attended by about a |? 


thousand guests, 


THE LUIZ I. BRIDGE AT OPORTO.* 


THE following is an abstract of a paper by T. Seyrig, M. Inst. 

C.E. in the, Memoires de la Société des Ingénieurs-civils, Paris, 
3, p. 38, 

“The river Douro would seem to constitute a fruitful site for the 
erection of great engineering works. After a lapse of eight years, 
the first celebrated bridge, with central arch of 525ft. span and of 
great height,+ has been followed by a second example, apparently 
similar, but really oe many features of difference when 
closely examined. Its most notable peculiarity is, that a single 
arch of 566ft. m por provides two separate passages in the same 
vertical plane, of which the upper road is at a level of 164ft. above 
the lower one. This somewhat mars the bold effect of the work, 
but it serves to solve the somewhat difficult problem of intercom- 
munication between the different levels of the town. The author, 
who designed both structures, gives a summary of the various 
plans submitted in competition for the latter bridge, insisting on 
the propriety of endeavouring in such works to harmonise economy 
and the exigencies of good construction with pleasing and even 
artistic aspect. This attention to artistic effect he claims as a 
characteristic of the French school of engineering. 

“The arch of the Luiz I. Bridge is so far the largest existing, and 
will doubtless remain so until the completion of the Forth Bridge. 
It weighs with its two roadways about 20 tons per lineal metre of 

—6 tons per foot. The arch rests on rollers, and its form is 
the opposite of that of the earlier bridge; that is to say, it is 
narrowest at the crown, instead of being enahdheaal The 
theoretical considerations which led to this change are discussed at 
length by the author, but the principal reason was the obligation 
of allowing the lower roadway to pass between the springings of 
the arch, while assuring the transmission to the masonry piers of 
the wind-stresses—that is to say, without interrupting the con- 
= the cross-bracing. This difficult condition is asserted to 
have been satisfactorily met. The width of each roadway is 26ft. 
8in.; the upper road is at a height of 204ft. above the river; it is 
paved with wood and is laid with a tramway. The lower is 

ised. The total weight of metal in the structure is about 
8200 tons, and its price will amount to nearly £100,000. 

“The most important of the paper relates to the mode of 
erection, The author adopted a novel system, consisting in the 
_—e of wire cables, by which the various parts were raised 
from barges moored in the river below, and assembled in their 
proper positi vres ted entirely from the side 
piers. This funicular system resulted at once in safety, rapidity, 
and teconomy. The ironwork was constructed at the works of 
the Société de Wi 
duced greatly to render the erection easy and economical.” 


* “Proceedings” Institution of Civil Engineers, ; 
t “Minutes of Preceedings” Inst, C.E. vols. li. p. 302; and Ixiii. p. 177, 
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illebroeck, and the excellent workmanship con- |- 


LETTERS TO THE EDITOR. 
the opinions of our 


THE FRAMING OF IRON SHIPS, 


account, You are usually so careful in your statements in regard 
to such matters that I feel it to be due to you, as well as to the 
designers of those ships, to call your attention to these allegations. 
The Iris has been at sea for many years, and during that time has 
been badly aground in Sicily, No evidence of weakness in the oss § 
locally or structurally, has ever been : /% to my notice, an I 
am confident that none can be produced. I and my late colleagues 
are responsible also for the Calypso, and not a word to justify your 
statement has reached me. On the ral question, perhaps you 
will allow me to say that the longitudinal system has never been in 
competition with the transverse in merchant ships. 

terials are cheap, and the labour in transverse framing is 
simple. The cost per ton is therefore less in a ship framed trans- 
versely, and the saving in weight of hull in a merchant ship is not 
so important as in a ship of war. As competition becomes more 
keen-the-longitudinal system will undoubtedly displace the trans- 
verse to a large extent, NATHANIEL BARNABY. 

London, July 23rd. _ 


Srr,—Having read with much interest the article in your paper 
of the 16th inst. on the framing of iron and steel ships, and the 
letter of Mr. Bourne on the same subject, in your impression of the 
23rd inst., advocating longitudinal frames, will you allow me a 
portion of your valuable space to introduce to the notice of your 
readers a plan differing from both perpendicular and longitudinal 
framing, viz., di ly placed frames? The disadvantages of 
perpendicular frames are so well set forth by Mr. Bourne that I 
need not dilate on them, but the disadvantages of longitudinal 
frames may be shortly stated as follows :—That ships actually 
require greater strength vertically and transversely between the 
longitudinal frames than is given by the skin plating of the ship to 
prevent the plating from pep ee aga or bent. 

On looking at the annexed sketch, where a ship is su to be 
stranded, resting on her bilges on hard und amidships, the 
diagonal frames shown will take the ups pressure, and transfer 
it to the deck and other stringers, so that she cannot break or bend 
without the stringers ting aw And, of course, 
the adjoining frames will act in a way. The other frames 
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shown in dotted lines, running in a reverse direction, will assist by 
supporting the ship by taking a tensile strain; or in the case of a 
ship carrying heavy weights on deck or elsewhere, such as guns or 
‘0, they will be in compression, The frames of a diagonally 
t ship, if properly made, are not merely like the members of a 
lattice bridge, ta’ as always in one direction, but must be 
so made as to take strains both in compression and tension. 

Of course, it will be seen that not only one pair of frames are 
utilised, but all the adjoining ones as well, thus distributing the 
strain over nearly the whole length of the ship, and in a great 
measure keeping the joints of the skin plating free from all strain 
and | m rupture. It will of course be obvious that in a 
ship thus built the pla may be much reduced in thickness. 
But a ship built with v frames in the position represented, 
the frames just over the rock would be thrust upwards, straini 


the joints of the plating, and bringing a transverse strain upon the 
if any, use. DELTA, 


J 


INJECTORS AT SEA. 


S1r,—The question of using injectors at sea is one that often 
crops uP, but we hardly think that your correspondent ‘ Aquarius ” 
in last week’s peepee quite the information he wanted. The 
original Giffard and all the other non-automatic injectors now made 
have from time to time been tried for feeding marine boilers, but 
only with the result of getting injectors into bad repute for this 

urpose, partly on account of their liability to throw off through 
rolling, but more i Soe their moving nozzles getting 
fast with salt deposit. Our “‘Influx” being the first automatic 
re-starting injectors ht out in this country, were naturally the 
first to be tried at sea, and we have probably supplied more of them 
for this purpose, and certainly had them longer at work, than any 
other maker. Their success in facing the sediment difficulty is due 
simply to the fact that the ‘‘ Influx” is the only automatically re- 
starting injector without internal moving nozzles to be set fast by 
the salt, while the fact of their being thoroughly automatic leaves 
them unaffected by rolling. ‘‘ Aquarius” will no doubt thus gather 
that the points required in a marine injector are, the absence of 
internal moving parts, coupled with automatic action—points which 
earlier injectors do not possess, HOLDEN AND BROOKE. 

St. Simon’s Works, Salford, 

July 21st, 1886, 


CURVE OF EQUILIBRIUM IN MASONRY ARCHES, 


Sir,—Permit me to point out what ap to be errors in the 
a — of masonry arches by ‘ i. 8. H.,” in your issue 

ly 23rd. 

In the first place, he averages the weight of arch ring and filling, 
which must somewhat wide of. the truth, = ete specific 
gravities are very different, and their relative areas differ so much 
at different parts. It would be quite as easy to take the exact 


weights, which can be done by shortening the dril depths above 
extrados in the ratio of the specific gravity of filling and arch ring. 
The spandril areas thus shortened will, at the welguh of ring, give 


correct dead loads. 

a an error in prin- 
ciple is involved; for your lent a to assume 
that the equilibrium curve must start i 


of the arch, and that the abutment reactions are the same as those 
fora simple girder. If ABC be an arched rib, the equilibrium 
curve for a partial load W can only be correctly obtained by calcu- 
lation of the ordinates 7, #/) Ya, and the one at the nearest abut- 
ment will generally be negative. The stress diagram from this 
will give the thrust and abutment reactions, which differ from 
those a beam, or arch hinged at the springing. To give the 
whole proof of this would exceed the limits of a letter, but those 


interested in the subject will find it very clearly treated in Part III. 
—A4rches—of Greene’s “‘ Graphics for Engineers.” F. E.R. 

July 26th. 

[The difference of weight in filling and arch isa t which 
can be carried out in practice, but would have the article 
needlessly long if gone into. With regard to the curve starting 
symmetrically on both sides the arch, this must be the case where 
the abutments are on the same level, or the thrust obtained would 


not be “horizontal,” but would be varied, as in an arch with 
i at different levels, which will be treated in the next 
For a single load, with an arch with oe the 
same level, the thrust would be represented thus.—A. 8. H.] 


HYDRAULIC PROPULSION, 

S1r,—I should be glad to know the name and address of 
** Go-ahead,” who wrote the letter on hydraulic propulsion to THE 
ENGINEER of July 23rd. If ‘‘ Go-ahead ” can drive a 60-ton barge 
drawing 3ft. 10in. all round in a canal 4ft. deep, at three to four 
miles an hour, with 3-horse-power to 4-horse-power, and will com- 
municate with me, I should be glad to adopt his ° 

Castleton, Lancashire, July 26th. W. Coox. 


purchases of English rails by the Michigan Central 
and the Chicago, Bulington, and Quincy ba Seat are the 


ed large, however, having been 6836 tons, which 
is not more than two days’ ey arg Nevertheless, they were 
more than the British exports in that month to any other country 
except India, and more than one-fifth of the total eager, the 
exports to other countries being exceptionally small, one-third 
less than last year. For the four months ending with April, the 
British exports have been :— 


Year, To U.S. . To other To all 
countries. coun 
1879 .. os 90,982 92,166 
1880 109,451 .. 171,842 
1882 .. £8,921 159,788 248,709 
1883 .. 19,222 2. .. 288,401 .. .. 257,623 
1884 .. 8647 166,857 .. .. 175,504 
1885 3001 - 146,495 .. .. 149,496 


Thus the total British rail e for the four months ending 
with April have been smaller this year than in any other since 
1879. The activity in railroad construction, which began here in 
the last half of 1879, did not ap; in the countries which 
England supplies with rails until 1882; but while we reached our 
maximum construction in 1882, those countries did not reach their 
maximum until 1883, and for three more years took more rails than 
in any year before 1882. These countries other than the United 
States, several of which are supplied exclusively from 
including the British colonies, which next to this country, are the 
greatest railroad builders, have this year taken 27 per cent. less rails 
than last year, 36 per cent. less than in 1854, and 55 per cent. less 
than in 1883. We must conclude, therefore, that this isa period of 
exceptionally little railroad construction outside of Europe and the 
United States, which supply themselves chiefly with rails, not 
depending upon English pf —American Manufacturer. 


RAILWAYS IN INDIA, 

THE total length of track in operation at the end of March, 1884, 
was 10,806 miles, and at the same period in 1885, 11,975 miles, an 
increase of 1169 miles, of which 989 miles were narrow gauge. The 
total of 11,975 miles comprised 7477 miles—of which 858 were 
double track—on the Indian gauge of 5ft. 6in.; 4290 miles, single 
track, on the metre gauge, and 208 miles, also single track, of 
narrower gauges. This same total is made up as follows: 4424 
miles belonging to the State—3028 to the Imperial, and 1396 to the 
Provincial Governments—1505 miles purchased and operated by the 
East Indian Railway Company—468 miles double track—4517 milés 
owned by private companies and guaranteed by the State—390 
miles double track—866 miles owned by subsidised companies, and 
662 miles belonging to the native States. Of the State lines the 
principal are the Indus Valley Railroad, single track, 5ft. 6in. 
gauge, total length 651 miles; the Punjab Northern Railroad, 
same gauge, 446 miles, and the Rajputana Railroad, metre gauge, 
1117 miles. The following is the ‘aenge of the East Indian and 
guaranteed lines as given by the Journal of Railway Appliances:— 


| Length. 
Railroad. 
_ Single. | Double. | Total. 
Great Indian Peninsular.. .. .. .. .«.! 961 | 824 1285 
Bombay, Baroda and Central India .. .. 414 | 23 437 
Scind, Punjab and Delhi... a6, 689 2 691 
* Gauge, 1 metre—all the others 5ft. 6in. 
The mileage of the narrow gauge lines is as follows: 

2ft. Gin. 
1 Metre, | aft. | 

State ” qe 2580 27 63 

Native State ,, 396 59 

4290 | 27 | 181 

A total of 4493 miles, 


* Fifty-one miles of this are on a gauge of 2ft. 

There are 1448 stations and the passenger carsare of four classes. 
The nationality of the operating staff is as follows: Europeans, 2°06 
cent.; East Indians, 2°15 cent.; natives, 95°79 per cent. 


he following is a table of the motives and rolling-stock at the 
end of 1884; 
| 6in. | Narro 
Gauge. Total. 
Locomotives... 1,048 | 811 2,754 


Freigh' 


4,785 2,585 7,370 

| 


86,473 | 14,490 


41,258 17,075 | 53,838 


87 
Srr,—In tad journal of the 16th inst. there is an article on the 
framing of iron and steel ships. In thatarticle it is stated that the / 
hulls of the Iris and Mercury were so much lightened by the 
designers that the limits of safety have been passed. It is also wO 
stated that H.M.S. Cal: has been a source of trouble on a similar ay j 
: 
| 
EXPORT OF BRITISH RAILS TO THE UNITED ; 
rails to the United States to have been larger last April than in 
any other April since 1882, and larger than in the whole year 1885. 
SSS 4 
“O 
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COMPOUND BEAM PUMPING ENGINE, MIDDLESEX WATERWORKS.—DETAILS, 


THE COMPOUND BEAM PUMPING ENGINES, | engines, the hi 
ond side of the thea opposite to the crank. The pump, which 


MIDDLESEX WATERWORKS. 


. : is double-acting with four valves, is placed at the end of 
Ws have on several occasions called attention to the excellence beam opposite to the cylinders. The cylinders are completely Messrs. Simpson and Co. an order to construct the third engine, 


| steam jacketted with boiler steam; the yr te er pe | as space was left in the house for three of the same size, and 


of design and efficiency of the pumping engines constructed by 
Messrs. James Simpson and Co., and we are now able to put before 
our readers the designs of the large beam pumping engines con- | 
structed by them for the West Middlesex Waterworks Company | 
at Hammersmith. Previous to ordering these, all the company’s | 
engines were of the Cornish type, but those we illustrate by the | 
double-page engraving in our last impression, and by the en- 
gravings on pages 89 and 92 have fully justified the judg- 
ment of Mr. Thomas Hack, M.I.C.E., the engineer to the 
company, in d 


12 to 22 revolutions as the demand throughout the day. 
Observations. 
le ole | Temperature of 
1883, |hours. ft. be. deg. | deg. |Tons. 
Feb. 7th} 24 | 7 |25,920| 187-7| 50 30 46 72 
» 9th} 24 | 8 |26,995 46 | 77 | 8-425 
Results. 
ask | | Els 4 
16435 «191 «20647 1°53 4,160,913 
16646 192 155 | 2062 155 | 4,225,026 


In our issue of May 4th, 1883, we published the report of the | 
official trials, but as some of our readers may not have seen it, 


we reproduce above the leading particulars of the engines and 
the results of the trials, These are compound Woolf mn | 
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and low-pressure cylinders being on the same | trials it will be seen how very efficient are the four-valve piston 
| pumps used. The great saving effected by using these engines 
the | instead of the Cornish engines has led the directors to give 


have separate steam and exhaust valves. coal used was when that is started early next year the company will have 
Nixon’s Navigation Welsh, obtained from Messrs. William Cory | three engines of the highest efficiency. 
and Sons, and was of very good quality. Three boilers were| From the drawings of the details of these engines, which have 
used on the trial, each 6ft. diameter by 28ft. long, the flues being been placed at our disposal by Messrs. Simpson and Co., we have 
3ft. Gin. diameter, and each fitted with six Galloway tubes. The been enabled to select a number which so completely illustrate 
feed-water was taken from the hot well and pumped direct into | the design of all that description would be superfluous. This is 
the boilers. Thel g di ions are—diameter of small piston, | the more so as the dimensions of the parts are very fully given. 
2ft. 5in. ; stroke of small piston, 5ft. 5in. ; diameter of large | Details of the condenser and air pumps are also given. Figs. 1 
piston, 3ft. 11l4in. ; stroke of large piston, 8ft.; diameter of to 3 give plan and elevation of the beam and lel motion not 
main pump, lft. 5}$in. ; stroke of main pump, 8ft. The engines so clearly shown in the large engraving published last week. 
were each to pump 3,456,000 gallons in twenty-four hours, and 
the duty to be done under the contract was not to be less than 
96°4 million foot-pounds per 112 Ib. of coal, after 5 per cent. had 
been deducted from the pump displacement. | 
The contract for these engines was very stringent, for not only | 
had the pump, piston, and valves to be proved quite tight to the | 
engineer's satisfaction before the trials, but 5 per cent. was to | 
be deducted from the pump displacement. As this is not usually | 
done, we have given in the following table the results without 
deducting the 5 per cent., in order that a comparison may be | 
made between the trials of these and other engines. The pump, | 
pistons, and valves, were tested, and found quite tight under | 
the full head before the trials, and there ely no doubt but | 
that the pumps delivered a quantity of water equal to their 
displacement. 


| REV PER MIN. 18 
| SOILER PRESS SO LB? 


Ea, tou” | Figs. 4 to 15 give sections of the cylinders, high and low-pressure, 
| and of their valves, other views of these being given in 
is 3 SEESSTE=" | Figs. 23 to 26, page 93, and Figs. 82 to 39 given above. Fi 
| 27 to 81 give elevation and section of the pumps, and from 
Ib. —_—_foot-Ibs. | Ib Ib. Fig. 40 is an enlarged view of —- a Pn erence to the 
, , engravi ublished last week will show how these pumps are 
carried, the means by which the suction roses are movably 
8 175°19| 1°825 121,512,329 | 4,448,843; 14°78 9°53 su 
ported 
The horizontal engine to which we referred in our issue of 


October 17th, 1885, has now been at work some time, and is 
giving most satisfactory results. We hope soon to be able to 
give the engineer’s report upon it. 


The views we published last week showed a side elevation, end 
elevation and plan of one engine, and from them and the details 
in the prevent will be ull the parts 
have been worked out in order that when both engines are = 

ing at full speed there may be no blow or concussion. Nava ENGINEER APPOINTMENTS.—The following appointments 

The indicator diagrams show a very even distribution of the | ha made at the Admiralty:—William J. Brown, engineer, 

Mersey 


ve 
power between the two cylinders, and from the results of the | to the Benbow; Alfred D, Watson, engineer, to the 
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In the two trials made of these engines by Mr. Hack remark- 
ably economical results were obtained, and the working of the 
engines since then has realised every expectation, for we under- | 
stand that they show a greater saving over the Cornish engines | 
than was expected, besides being much better adapted to the 
requirements of a large district, as the s can be varied from 
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COMPOUND BEAM PUMPING ENGINE, MIDDLESEX WATERWORKS.—DETAILS. 
MESSRS, JAMES SIMPSON AND CO., PIMLIOO, ENGINEERS, 
(For description see page 88.) 
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WHEEL AND SURFACING LATHE. 


MESSRS. W. J. ELLIS, LONDON, ENGINEERS. 


SS 
WSs 


ELLIS LATHE. 

Turs lathe was designed by W. J. Ellis, Victoria Embankment, 
London, for the purpose of surfacing plates, boring and turning 
fily-wheels and pulleys, railway wheels and tires, and for turning 
large cylinders and rollers, such as are used in cotton and 
woollen carding engines, printing machinery, &c. It is of an un- 
usually economical construction, which is obtained by the bed 
being made a large open frame of H section, and by the lower 
slide of the slide rest being made of a length equal to that of 
the bed. This rest can be slewed round into any position, and 
can therefore when sliding be fixed parallel with the spindle and 
centres, and when surfacing can be placed parallel with the face 

la 


plate. 

The lathe illustrated will turn cylinders and railway wheels 
5fit. 4in. extreme diameter, and take in a length of 7ft. 6in. 
It will also surface plates, bore and turn pulleys and fly-wheels 
6ft. 6in. diameter. Fig. 1 showsan elevation, and Fig. 3 a plan 
of the lathe when arranged for turning wheels and surfacing ; 
Figs. 2 and 4 when prepared for turning railway wheels, sliding 
cylinders, &c. In the former case the slide rest is placed across 
the bed, and in the latter it is placed longitudinally on the bed. 
It will be seen that the face plate is not a complete circle, two 
opposite segments being omitted, so that feet or other projections 
cast on cylinder ends can overhang the edge of the face plate. 


KING’S PATENT HANDHOLE AND MANHOLE 
COVER. 

TuE annexed engraving illustrates a very simple and widely 
applicable screw cover for tight juints in tanks, drums, and 
even boilers. It is made by Messrs. King and Co., Reading, and 
consists of a light cast iron screw cover, having a rubber ring 
under its flange which can be easily screwed into the plain man- 
hole by means of a spanner applied to square lug of the cover 


SECTIONAL DRAWINC OF SCREW COVER 


and tightened down, effectually sealing the joint of the man- 
hole. Its simplicity, and the ease with which a perfectly sound 
joint can be made in the space of a few minutes, makes it the 
best cover yet produced. The hole is very easily prepared 
for the reception of the screw cover, and a glance will show that 
it has many advantages over the ordinary cover with numerous 
bolts and nuts or the cover with a bolt and bridge, and saves a 


great deal of time in making and breaking joints, 


THE IRON TRADES EMPLOYERS’ ASSOCIATION, 


Tue fifteenth annual report of this Association, which was 
presented to the members at their annual general meeting held 
in Liverpool on Wednesday, is not a very encouraging document 
so far as it deals with the present condition and prospects of 
trade. The general committee of management, which embraces 
representatives from all the leading engineering industrial centres 
throughout the kingdom have to record with regret that the hopes 
entertained twelve months since as regards a probable revival 
of trade have not been realised in any branches of the iron and 
mechanical engineering and shipbuilding trades of the United 
Kingdom. The trade depression, which in 1885 was declared 
exceptionally long and severe, had become more pronounced ; 
competition for work had grown more acute, and prices 
had fallen to a degree never before known. In the report last 
year an extraordinary mass of evidence in detail as to the state 
and prospects of trade at that date—based upon more than 700 
returns dealing with all branches of the mechanical engineering 
and iron shipbuildirg industries in the kingdom—was presented 
to the members, and which placed in evidence an unvarying 
array of figures as to the great depression which had fallen upon 
the several industries in which the Association is most directly 
concerned. The report this year does not travel so minutely 
over the same ground, because, as the committee state, the facts 
would be in effect the same in form, and could only be varied in 
degree by showing how much more severely the employers in 
the several branches of the iron trades are now feeling the pres- 
sure of reduced trade, accompanied by vanishing profits in 

to such work as comes to hand. The present 
report, however, contains some additional data and comments 
bearing on the existing condition of trade which it will be 
interesting to quote in full. “An examination,” it states, “has 
been made as to 680 returns from districts comprising all the 
chief centres of industry, in which employment in normal 
times is given to an aggregate of over 134,000 hands engaged in 
the different departments of mechanical engineering, steam 
boiler-making, iron shipbuilding, marine and locomotive 
engineering, ironfounding, &c. &c. The results of the inquiry 
show, that in these 680 returns the state of trade may be 
reliably taken as follows. Trade is declared bad over districts 
employing 116,000 hands ; it is reported as moderate only, over 
areas giving employment to 16,000 hands; whilst it is only 
declared good in districts where the hands employed, in a fair 
condition of trade, may be taken at 2500 in number. From 
these figures it will seen that during the official year 
which is now closing there has been no improvement in 
the outlook fer either labour or capital. e stagnation 
in our industrial life has not come upon the country suddenly, 
but has been gradually settling upon all branches of trade, and is 
continually increasing ; because the figures now given compare 
unfavourably with those issyed in 1885, or with any preceding 


JOHN SWAIN 


year since the Association has been in existence.” Touching 
next upon the wages question, the report adds that at the 
opening of the present year employers all over the kingdom 
seemed simultaneously to feel that the time had arrived for 
revising the wages question {as an element of the first import- 
ance in dealing with the cost of production, and a very general 
movement took place during the early part of the year, which 
resulted in reductions varying from 5 to 74 per cent. in the 
wages rates of nearly all the chief centres of the engineering 
trades. These reductions were generally accepted by the men 
without any difficulty or ill will, no strikes having been reported 
as growing out of the movement, and generally speaking no great 
difficulties had disturbed the relationship existing between 
employers and their workmen during the past year. In regard 
to legislative questions affecting the interests of the mechanical 
engineering and iron trades generally, the report refers to two 
important matters, the Rating of Machinery Bill before Parlia- 
ment and the Employers’ Liability Act Amendment Bills, which 
had been dealt with during the past year. The public life of 
the country had, however, been too much disturbed for the 
first named measure to make during the past seasion 
of Parliament, but the General Committee of Management 
would watch for a favourable opportunity for getting 
the Bill before the Commons, and there was reasonable 
ground for hoping that their efforts would be sucessful. In 
connection with this matter the Association also have 
in hand two special appeal cases—the Tyne Boiler Works 
and the works of Sir Joseph Whitworth and Co.—against the 
assessment of machinery by the overseers; and with regard to 
these, the report remarks that whatever the final issue may be, 
it became every day more evident that only by an Act of the 
Legislature could the law be made equitable, and clear in its 
definitions as to the lines within which certain classes of 
machinery shall be exempt from liability to be rated. With respect 
to the Employers’ Liability Act Amendment Bills, with which 
the Committee had done all they could in opposition to many 
of the proposals embodied therein, the report points out that 
although many of the proposed amendments are highly objection- 
able, their most stringent provisions did not apply so directly 
to employers in the engineering trades as to some other indus- 
tries, such as coalowners, builders, &c. It is, however, hoped 
that upon the re-opening of the question in the next session of 
the Legislature, the several bodies of employers and gentlemen 
interested in the subject may be relied upon to assist yet 
further in bringing their influence to bear upon Members of 
Parliament by whom eventually the Bills will have to be 
amended in Committee and passed into law. 


THE divers engaged on the wreck of the Cunard steamer Oregon 
report that the largest oe of her re has now been removed, 
and jt is expected that the whole of it 


he landed ina few weeks, 
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RAILWAY MATTERS. 


A TRAIN ran off the line on the 22nd inst. on the Saumur State 
Railway near Chateau La Valliere. Two persons were killed and 
two others injured. 


Goon progress is being made, it is said, with the Hurnai, British 
India, Railway. We should think very good progress ought to 
be made, for General Brown has 27,000 men at present engaged 
upon it. 

Tue Calcutta correspondent of the Times says, ‘a flying recon- 
naissance is to be made next winter by way of preparation for a 
line of 19ilway ac¥oss the Bikaneer desert. This will be an im- 
portant strategical line as affording an alternative route for the 
sending of troops towards the frontier. 


COAL is not yet at a very low price in Queensland. The 
tender of the Australasian Steam Navigation Company for the 
supply of 3000 tons of coal for the Queensland Central Railway 
recently accepted, undertakes to supply the required quantity of 
Queensland coal at £1 8s, 8d. per ton. 


THE proposed railway tunnel between Donaghadee and Port- 
patrick is again receiving a good deal of attention, It has been 
announced that for the last three weeks Mr. Douglas, engineer 
to the Board of Irish Lights, has been engaged off the coast of 
Donaghadee in taking soundings, with the object of reporting on 
the subject. 


Sim GEORGE STEPHEN and Vice-President Van Horne, of the 
Canadian Pacific Railway, recently inspected Halifax Harbour and 
terminal facilities. They are confident that within a very short 
time the Canadian Pacific Railway termini will be Hong Kong and 
Liverpool, with Halifax as the gateway port of the railway system 
going east, 


AFTER conference with the Austrian manufacturers of cars and 
locomotives, concerning their request that orders be given now for 
the rolling stock which will be required next year, to enable them 
to keep their workmen employed, the Austrian Minister of Public 
Works has add d the railroad companies of the kingdom 
earnestly requesting them to negotiate for supplies, not only for 
next year, but for a series of years, that the men in the shops may 
be assured employment, 


TuE London, Chatham, and Dover Railway accounts for the past 
half-year show an available balance of £77,539 0s. 9d. Out of this 
the Board will recommend the payment of a dividend of £1 per 
cent. on the Arbitration Preference Stock for the nag half-year, 
carrying forward £15,192 6s. as against £14,367 13s. 8d. in the 
corresponding period of last year. Added to the dividend of £2 5s, 
already paid in respect of the half-year ending the 3lst December 
1885, the proposed payment will make a dividend of £3 5s, for the 
year ending 30th June last, 


AT a recent meeting of the American Master Mechanics’ Associa- 
tion, and in a discussion on the circular, ‘‘ What do you consider 
the most economical and thorough way of cleaning tubes after 
they have been removed from the locomotive boiler?” Mr. J. 8. 
Graham, of the Lake Shore and Michigan Southern, in speaking of 
a tumbler used by that company, said the tumbler was made of an 
old boiler, lengthened to suit, and is run at a speed of 30 revolu- 
tions per minute; it will clean forty-five to fifty tubes at a time in 
one to two hours. He thought this form of tumbler especially 
good, as the rivet heads on the inside of the tumbler find the poor 
flues by indenting or breaking through the thin spots. Mr, Jacob 
Johann thought a few hard clinkers should be put in with the 
tubes, and the tumbler speeded just fast enough to carry the tubes 
to the top centre, letting them drop before they pass that point; 
he thought that the drop did the work much more efficiently than 
the mere rolling of the tubes over each other, 


In the year 1885 280 kilometres of railway were opened for 
traffic in Sweden, of which six were State and the rest private 
lines, The total length of the State and private lines was, at the 
end of the year, 7000 kilometres, 4500 of which were owned by 
private companies. Of these 42, with 2673 kilometres, were 
subsidised or advanced loans by the State. The total value of all 
the lines and rolling stock is estimated at nearly thirty millions 
sterling. The gross receipts last year were £2,100,000, of which 
nearly half were taken on the State lines, the average profit of the 
latter being 3°46 and that of the private lines 4°21 per cent. 140 
miles of new railway are now under construction. Steel rails are 
now becoming more and more in use in the building of railways, 
but as yet they have to be imported from abroad, chiefly from this 
country ; but lately the State railways have been made two offers 
for delivering Swedish rails at a price slightly higher than ——— 
abroad. There is every prospect of one of them being accepted, 


Upon the Wolverhampton and Birmingham Exchanges this week 
there was exhibited by the Tred Tron and Coal Company, South 
Wales, a specimen of a new steel sleeper, which, our correspondent 
says, the company is manufacturing mainly for tramway use under- 
ground in collieries. It was a strong, light corrugated sleeper, 
which is fastened with a special steel clip. It has been patented 
by the general manager of the ——- Mr. Jas. Colquhoun, 
Two holes are punched in each end of the sl ,» and the 
steel clips are put in after it is laid, the rail being keyed up 
by a steel taper key. The corrugated sides of the sleeper, with the 
two projecting fangs at either end, enable it, when laid down, to 
become very firmly attached to the ballast or road, thus preventing 
any movement when loads are passing over sharp curves. The 
weight of the sleeper, with two steel keys and clips, is 164 Ib. 
The price complete is only about one shilling, which makes it 
much more economical, conside: the cost of maintenance, than 
a timber sleeper. By increasing the size and strength, the sleeper 
would be equally suitable for colliery and ironworks sidings. 


Tue New York World gives the following, headed ‘* The Fastest 
Time Yet :’—‘‘ The owl train to Philadelphia had just pulled out 
of the Jersey City station last night when a lean, long, and lank 
brakeman, with crushed-strawberry hair, sidled down the aisle. 
He noticed an acquaintance—one of the regular riders—in a rear 
seat, and smiling diagonally, sat down beside him. ‘I see Lew 
Silence is a-talkin’ about fast time on the York division of the 
P. R. R.’ he began. ‘ He says that he run a train what made 92 
mile in 93 minutes. Why, that ain’t nothin’. That aint fast time 
for a leetle bit. I’ve run on trains what did e fast time, time 
as could be called fast, but I don’t do no talkin’ about it.’ The 
lengthy brakeman closed his lips with a snap, and looked knowing. 
‘What time have you made? asked the passenger. ‘Oh, it don’t 
make no difference,’ replied the railroader, in a rather aggrieved 
tone of voice, ‘an’ I won’t say nothin’ about it, but I knew onst 
when time was made, right on this here line. We left Jersey for 
Phillie with a clear track. Jest as we started the telegraph 
operator sent a message to Phillie. We hummed through the city 
an’ when we reached the open air we began to travel some. had 
just time to take a chew o’ tobaccer before we reached Newark, an’ 
we dusted through that town so fast that all we could see o’ the 
place was a dark spot on the sky. There was a giddy sort of a 
conductor aboard what had a crazy habit o’ jumpin’ up in the car. 
He was standin’ at the for’ard door o’ the car when he jumped, an’ 
before his feet touched the floor agin he was slammed up agin the 
rear door with a force that nearly cracked his neck. Well, we got 
to Phillie before the giddy conductor found out what ailed him. 
told you that the operator had telegraphed to Phillie when we 
started from Jersey. Well, the message hadn’t reached Phillie 
when we got there. No, sir. We made the run so fast that we 
beat the telegraph. But that ain’t all. I had a small clock on 
the train that struck the hours. We left Jersey at 12 exactly, 
and the clock began to strike as we started. When we stopped at 
the Broad-street station in Phillie the clock had only got as far as 
ten strikes. That was somethin’ like fast time, wasn’t it? And 


all the passengers agreed that it was.” 


I | Huddersfield 


NOTES AND MEMORANDA. 


OnE U.S. gallon standard contains 281 cubic inches: weight of 
peer in same, 8331; one cubic foot contains 7°4805 gallons of 
water. 

THE six healthiest places during the week ending the 17th 
inst. were Brighton, Huddersfield, Hull, Derby, Plymouth, and 
Birkenhead. 

THE deaths peo Suing Oe week en July 17th in 28 
great towns of England and Wales corresponded to an ann 
rate of 19°7 per 1000 of their aggregate population, which is 
estimated at 9,093,817 persons in the middle of this year. 

THE American Mechanical Engineer observes that ‘‘ English 
journals are accusing the bulkhead doors on the Oregon for being 
the cause of the loss of the ship. They would have worked first- 
rate in this case if a sailing vessel had not run the ship down.” 


In London during the week ending the 17th inst. 2626 births and 
1680 deaths were regi . The annual death-rate per 1000 from 
all causes, which had increased in the four pi ing weeks from 
149 to 19°4, rose to 21'1. In Greater London, births and 
2018 deaths were red, corresponding to annual rates of $2°5 
and 19°9 per 1000 of the population, 


A PAPER on the “‘ Heat of Transformation for Vitreous Selenium 
to Metallic Selenium” was recently read before the Paris Acade 
by M. Ch. Fabre. Vitreous is transformed to metallic selenium 
by heating it to 96 deg. or 97 deg., the transformation being accom- 
panied by a considerable development of heat, which is here 
directly determined by means of M. Berthelot’s calorimetor. 

RECENT soundings have given the following depths for the 
different Swiss lakes ;—Constance, between Uttwy] and Friedrichs- 
hafen, 255 metres; Geneva, between Rivaz and Saint-Gingolphe, 
256 metres: and between Lausanne and Evian, 330 metres; Brienne, 
261; Thun, 217; Lucerne, between Gérau and Rueteren, 214 
metres; Zug, 198; Neuchatel, 153; Wallenstadt, 151; and Zurich, 
143 metres. 

THE oldest steamer on the Hudson Kiver is the Belle, now a 
tow-boat, and good for many years of active life yet. She was 
built by Stevens, at bcp po over fifty years ago, and has been 
on duty ever since. The American Mechanical Engineer says Mr. 
Stevens built over one hundred noted steamers in his day, some 
of them famous Sound and river boats, and a good many of them 
are still in service, 

An American paper observes :—‘‘ A grade crossing over a rail- 
road has a curious Locnction for <a Let a bridge and 
grade crossing be equally convenient, the majority will drive 
over the tracks, courting death. The court of Delaware County 
is now hearing a demand that the Philadelphia, Wilmington, and 
Baltimore Railroad be ordered to take down an overhead bridge at 
Chester, so that people may drive across the railroad tracks at 
grade and run the risk of being struck by passing trains.” 


AT a recent meeting of the Paris Academy of Sci @ paper 
on the ‘‘ Temperature of the Deep Waters in the Lake of Geneva” 
was read by M, F. A. Forel. Observations taken during the years 
1879—86 show that at great depths the temperature never falls 
below 4deg., and varies normally between 4’6 deg. and 5°6 deg. O. 
From his experiments the author also infers that the heat pene- 
trates to the lower layers mainly through the mechanical inter- 
mingling of the upper with the deeper waters under the action of 
the winds, The same explanation, he argues, should be applicable 
to all lakes and to all seas confined by bars, notably the Mediter- 
ranean, whose deep waters have a mean temperature of 13 deg., C. 


AccorDING to Prof. Heim, of Zurich, the total number of glaciers 
in the Alps is 1155, of which 249 have a length of more than 7500 
metres. Of this number the French Alps contain 144, those of 
a 78, of Switzerland 471, and of Austria 462. The total super- 
ficial area of these glaciers is between three and four thousand 
square kllometres, those of Switzerland amounting to 1839 kilo- 
metres. The test length is reached by the Aletsch glacier, 
which is 24 kilometres long. As to thickness, it will be remem- 
bered, Nature observes, that Agassiz, when measuring a crevasse 
in the Aar glacier, did not reach the bottom at 260 metres, and 
that he calculated the depth of the bed of ice at a certain point of 
this glacier at 460 metres. 

CHARLES KIRCHHOF, more than twenty-five years ago, devised 
an apparatus which was the forerunner of the modern storage 
battery. A perusal of the salient points in the United States 
patent issued to him in 1861 shows that he drew attention, among 
other things, to the desirability of roughening the plates and per- 
forating them so as to gain increased surface for action, and he 
recognised the great value of lead and its peroxide as the active 
materials, on account of their difference in the scale of electric 
potentials. While Kirchhof describes his battery as one in which 
platinum plates are used, although he suggests lead plates, the 
ne poy is only employed as a base a gy which the peroxide of 
ead and lead are respectively desposi 

From an article on “‘ Danger of Fire from Steam Pipes,” in 
Glaser’s Annalen, the following account of, the process of kindling 
wood under such circumstances is extracted :—‘‘ After wood has 
remained a long time in contact with steam, hot-water or hot-air 
pipes, the surface becomes carbonised. During the warm season 
the ch l absorbs moisture. When again heated the moisture 
is driven off, leaving a vacuum, into which the fresh-air current; 
circulating around the pipes, rapidly penetrates and imparts its 
oxygen to the charcoal, causing a rob ae heating and eventually 
combustion. The rusting of the pi contributes also to this 
result, inasmuch as the rust formed during the hot season may be 
reduced by the heat of the pipes to a condition in which it will 
absorb oxygen to the point of red heat.” The same article also 
notices that a building was set on fire by pitch distilled out of a 
pine plank placed nearly 3in, above a steam pipe, which dropped 
on the pipe and took fire. 


M. LECHARTIER, in the Comtes Rendus, has called attention to a 
most destructive action on structures produced by the gradual 
hydration of the magnesia in hydraulic cements. The magnesia 
at the first setting of the cement acts as an inert body, and re- 
mains so sometimes for several years, but finally begins to absorb 
water and develope carbonic acid, with the t of expanding in 
volume. This action has gone so far, that in one case observed a 
flag of cement expanded 4 per cent. of its length. The magnesia 
in cements made from dolomitic marl, remains, to a certain extent, 
free from combination with the other p ts in the p of 
manufacture, and the amount of this free portion is in proportion 
to the total quantity of that base in the cement, and inversely as 
the hydraulic energy of the cement. M. Lechartier does not re- 
mark, what would seem to follow from the last statement, that 
the freedom from this destructive action is in proportion to the 
quick-setting quality of the cement. 


THE House of Lords decided last week a question turning on the 
influence soft water may exercise chemi on lead pipes through 
which it is conveyed. After a time the influence ceases or 
diminishes; the pipe becomes lined with a coating not soluble in 
water, which no longer takes up lead. But when the pipe is new 
and first exposed to such an influence the chemical action may be 
so great as to poison water passing through it. This peculiarity 
has given rise to a curious action brought by a gentleman living in 

inst the ee of that town. He made use 
of water supplied by the Corporation from the Blackmoorfoot 
reservoir, hether or not he was peculiarly susceptible to the 
influence of lead poison, he no doubt suffered in health from it, 
and, in an action against the Corporation, a jury awarded him 
£2000 eon Mr. Justice Mathew, before whom the case was 
tried, decided that there was no cause of action, and gave judgment 
for the Corporation. The Oourt of Appeal took the same view; 
and, after two arguments, a majority of the Law Lords in the 
House of Lords bas come to the same conclusion, 


MISCELLANEA, 


Messrs. Kerk AND JuBB, of Halifax, send us a sample of a 
water-gauge glass which has two strips of enamel upon it, i 
the level of the water very easy to pasa as compared with 
old glass, and especially at night. 

PONTYPRIDD, the “ great coal town,” is Poin in for a complete 
drainage scheme, The estimate is 6d. to pound, and the idea 
not to establish market gardens, or patent manure establishments, 


ual | but connect the drainage with the sea. 


On Saturday last a monster blast of stone took place at the Loch 
gunpowder were e weight of stone dislo: 
eaael is estimated at from 17,000 to 20,000 tons. 

Tue North British and Mercantile Insurance Company have 
instructed the Electrical Power Storage Company to light their 
Eien throughout on the same system as has been successfully 

talled at the New South Wales and New Rio Banks. 


IN the sitting of the Sofia Chamber on the 22nd inst. the special 
committee appointed to examine the arrangement for the purchase 
of the Varna-Rustchuk Railway mted its report, and the 
House subsequently passed the isterial Bill authorising the 
purchase of the line, 

THE opening of the works of sewerage and water supply for the 
town of Petersfield, Hants, on the 26th inst., was inaugurated in 
the presence of a large number of those interested in this district. 
These works have been carried out by the engineer to the Board, 
Mr. H Robinson, C.E., of Westminster, and will shortly be 
illustrated in our pages. 

THE Mayor of Manchester has already received towards the 
Manchester Jubilee Exhibition guarantees to the amount of 
£61,530, and the committee are desirous that the guarantee fund, 
which has been fixed at £100,000, should be completed as promptly 
as possible, in order that the works may be decided upon and pro- 
ceeded with without delay. 

WE understand that Carron Company, Carron, Stirlingshire, in 
the course of rebuilding and ‘reorganising their large works, have 
now got their heavy foundry entirely rebuilt, in which all classes 
of heavy castings may be made up to 30 tons weight. They are 
also erecting a melting furnace of the most approved type for 
making steel castings which is now nearly ready. 

Tue Belfast Water Commissioners are about to construct an 
additional reservoir from the pians and under the superintendence 
of their engineer, Mr. L. L. Macassey. The area of the 
Stoneyford reservoir will be 150 acres of water surface, with a 
storage of 600 to 700 million gallons. There will be a bank on 
two sides 1000 yards long ; but the bulk of the containing capacity 
is made up by the natural ground. 

Ir is announced by the Italian Minister of Agriculture that an 
international competition of pumps and apparatus for the appliance 
of remedies against cryptogamies and insects injurious to cultivated 
plants will take place at Udine next month. Applications for 
admission, with a short description of the apparatus exhibited, 
must be forwarded to the executive Commission of the agrarian 
regional competition not later than the 3lst of July—to-morrow, 
Inventors, constructors, and agents, national and foreign, may take 
part in the competition. All agents, national and foreign, taki 
part in the competition are considered only as representatives o! 
Fo oa cg and in case of merit the prizes shall be awarded 
to tter. 


WRiTInc on the manufacture of cement in Queensland, the 
Colonies and India says:—‘‘ Recuperative industries, if slow, are 
sure in QueensJand. Some samples of cement, prepared from 
fossil limestone procured from Long Island, near Broad Sound, 
were recently examined by the Government testing officer at the 
Post-office, Brisbane, in the presence of a number of gentlemen who 
are about to establish a cement manufacturing industry in the 
colony. The stone, which exists in some towering clifis of the 
island from a high altitude to an unknown depth below the water, 
has been found capable by experienced building surveyors of pro- 
ducing hydraulic cement equal to the best Portland. A company 
is being formed to develope the industry. They will acquire 150 
acres at the island, and will obtain a twenty-one years’ lease from 
the Government for the rights of the property.” 


Tue Great Eastern has certainly had a very curious history, 
but perhaps no feature in it is more remarkable than the 
recent success of the ship as an exhibition and entertainment. 
It was, as is generally known, intended that the ship should 
be converted into a — station, with every modern appli- 
ance for rapid receipt and delivery of coal; but the success of 
the ship as an exhibition and place of varied entertainment has 
resulted in the formation of a company for the purchase and work- 
ing of the ship for this purpose, and subscription is now invited for 
the company’s shares. The success of the enterprise at Liverpool, 
where the ship has been under charter to Messrs. Lewis and Com- 
pany, has directed attention to the various advantages which 
attach to the easy movement of what would no doubt become ever 
a favourite entertainment haunt, not only round our own coasts, 
but on those of America and other countries. 

THE bridge which s the river Tees a little above Barnard 
Castle is just now undergoing certain operations with a view to 
strengthen it. It was originally designed by the late Sir Thomas 
Bouch, and has always been considered an exceedingly light and 
beautiful structure. Since the line of which it forms part was 
constructed the traffic has increased enormously, especially as 
regards minerals, the conveyance of coke from the Bishop Auck- 
land district to the Cumberland blast furnaces forming one of the 

rincipal items. Recently it would appear that the bridge has 

m showing signs of weakness, and the engineer of the North- 
Eastern Railway has wisely determined to strengthen it, The 

om) ington, and is occupy 

oe The strengthening operations have to be carried on with- 
out interfering with the current traffic. This has necessitated an 
additional signal cabin, and the appointment of a special traffic 
manager by day as well as by night, until the work is completed. 
It is unders that the Deepdale viaduct near Lartington will also 
be strengthened as soon as the one at Barnard Castle is finished. 


THE Queen’s Low Water Landing Pier, at Ramsey, Isle of Man, 
was opened with ceremony last week. The pier has a length of 
2248ft., the body of the pier being 2160ft. long, and the timber 
head fendering, i the body of the pier, 88ft. The pier 
is supported by wrought iron screw piles, the upper structure 
and decking are carried by lattice girders, of which there are 48 
spans of 40ft. and 12 spans of 20ft. Its general width is 20ft., 
except at the strengthening bays, which are 39ft. 3in. wide, and 
at the pierhead, where the width is 50ft. for a length of 120ft. 
The timberhead fendering, alongside of which vessels will lie, is on 
the south side, and is 280ft. long, about 36ft. wide. It is formed 
of 109 greenheart timber piles, 16in. by 16in., very strongly braced 
and tied together, and has a flight of landing steps 10ft. wide. On 
the north side of the pierhead there is a flight of small boat land- 
ing steps extending to low water ordinary tides. On the surface 
of the pier are two toll houses, two shelter screens, and on the 
pierhead a large wooden building, which is divided into waiting 
and refreshment rooms. There is a depth of water alongside the 
pierhead of about 14ft. at low water or as spring tides, and at 
high water the depth alongside is 35ft. he pier was designed 
for the Isle of Man Harbour Commissioners by Sir John Coode, 
M. Inst. C.E. Mr. C. R. Walker, M. Inst. C.E., was resident 
engineer at the commencement of the work, and from 1883 to the 
present time Mr. James Walker, M. Inst. C.E., has been resident 
engineer. The contractors were Messrs. Head, Wrightson, and Co., 
of Stockton-on-Tees, and Mr. R. Routledge was their a ag during 
the progress of the work. The total cost of the work has heey 
about £45,000, 
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TURNING CRANK PINS IN PLACE. 
To the Editor 


of gineer.) 

Srr,—I have a large steam engine, in which the crank pin seems not 
to be lel with the shaft, and think of turning it in its place. Could 
any of your readers — give me any information as to whether there 
is this, and where it is to be got? 

Aberdeen, July 13th. Aw ENGINEER. 
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DEATH. 


On the 23rd inst., suddenly, Jonn Peake Knicut, of the Lond 
Brighton, and South Coast Railway, and Stafford House, Wickham-road’ 
Brockley, 8 E., aged 58. Beloved, respected, and deeply regretted by all. 


THE ENGINEER 


JULY 20, 1886, 


IMPROVEMENTS IN AGRICULTURAL MACHINERY. 
Irisgenerally assumed, and with some truth, that the field 
enterprise opened up by the introduction of mechanics 

and steam to the operations of agriculture has now been 


k, | cardin 


so far filled that there is no room for anything more than 
improvements in small details and in the methods of 
manufacture. There is truth in this as far as attaches to 
the admission that mechanics and steam have been so far 
utilised that there is not an operation which is not more or 
less completely carried out by means of machinery. It is 
not, however, altogether true, and we venture, at the risk 
of being looked upon as visio’ 
are many great things yet to be done in the production 
of farm and field machinery and implements. As 
constructors of these, it is not for us to be satisfied 
with the idea that as machines or implements are 
made now they do their work very well, and that they 
are strong and wear well. We must create demands for 


agricultural engineering products, and must do as much as | De 


possible to obtain monopolies. We cannot hope to obtain 
monopolies if we are to become mere repetition manu- 
facturers of the thi that can be made nearly all over 
the world equally well, if not equally cheaply. We must 
make things that will effect the same objects in a more 
simple manner or at less cost. To this it will, of course, 
be answered that it is one thing to talk of departing from 
well-worn grooves, but it is a very difficult and different 
thing to do it. This is true; but the thing that is difficult 
is the thing that when done is reapeee | and generally 
—_ a reward, and it is questionable whether more energy 
and determination are necessary to make radical departures 
from our present designs than are needed to open up new 
markets and to struggle to reduce the cost of manu- 
facture by every penny and of a penny. One 
great difficulty, it must admitted, is always met with 
in introduci new things, the recommendation to 
which is chiefly that they orm the work for which 


they are designed better t existing or new 
things which have, if not an objectionable feature, one 
which makes it necessary to overcome some prejudice. 


There are very few farming operations, however, which 
need to be performed any ‘etter than they are 

and there are no prejudices which would not soon find 
themselves taking a very rear position in any farmer’s 
mind once he could see that the prejudice cost a good deal. 
It may be asked, by way of example, what is to be done 
in agricultural portable engines? And we may answer, to 
some extent, that we do not know until we try; but we 
do know what we think may be done. A farmer's portable 
engine, of good design and workmanship, might be made 
of about half the present weight, and sold with a oo 
profit for little more than half = prices, and the 
number sold might be trebled. e average speed of a 
farmer’s engine is to-day about a hundred and ten revo- 
lutions per minute. This speed might be doubled. The 
average pressure at which portable engines are worked on 
a farm is about 70 1b. per square inch ; 200 lb. might 
be used without any difficulty whatever. The boilers of 
portable engines might be enormously reduced in weight 
if a determined attempt were made to do it, and without 
any appeal to experiment, a boiler forthesame work could be 
made at this day which certainly would for the same horse- 
power not weigh more than 50 per cent. of the weight of 
the ordinary portable boiler. there is not an experienced 
launch builder that would not at this minute offer a boiler 
et would not weigh more than 60 per cent. of the present 

er. 

In thrashing machines we are continually making 
fiddle-faddling alterations, many of which are not in the 
least improvements. We do now as we have done for 
years as to the thrasher drum. We use a revolving thin 
weighing about 3 cwt., and running with a pheripherica 
velocity of about 6000ft. per minute. The grain which is 
taken out of the ear is removed by being knocked out by 
this revolving thing during a passage about one-third of 
its cireumference, or by a process, which, to te ear of, 
say wheat, occupies about one-eighteen thousandth of a 
minute. Surely there is room for some intelligent 
study of what is done in this rough way to the ears of 
corn during their hurried passage through the concave 
occupying about a fifth of a second, so as to obtain some 
information that will lead to a method and a machine 
which will do this with less weight and with less power. 
Thrashing machine shakers use a lot of power. They 
ought not, and with some suitable form of rotating beater 
to pass the straw on to a stationary grid from the drum 
they need not. One of the leading makers, it may be 


British | Mentioned, is now returning to rotary shakers after dis- 


their own good practice, and following in the ruts 
made by others. Addition after addition has been made 


Tas- | to thrashing machines until they are veritable travelling 


machine shops, and there is not a finishing thrashing 
machine sent out at this day which does not weigh 30 per 
cent. more than it need, without appeal to any novelty in 
design. A finishing thrashing machine weighs 40 per cent. 
more than a single blast machine of, say, ten years ¥ 
A hand power winnowing machine will do almost all the 
workwhich a single-blast machine does not do, and would 
weigh about 14 cwt.; but the difference between a finish- 
ing machine of to-day and a single-blast machine of ten 
years ago is over a ton. 

Of ploughs we might say that, in spite of the improve- 
ments made in details, ploughs might be made to do the 
same work for much less than their present cost. A little 
more difficulty would be met with in getting radical alter- 
ations adopted, because so much more ignorant prejudice 
would have to be overcome; but a Royal Agricultural 
Society prize for the best plough to accomplish given work 
by the simplest means would certainly bring out something 
new, something cheap, and show at the same time how to 
use it: Much might be said on these various subjects, but we 
must leave them now, and only ask whether agricultural 
engineers intend giving up the idea that steam ploughing is 
—— as a paying thing except with the very heavy 
and costly machinery at present in. use. 


THE ELECTRIC TRANSMISSION OF ENERGY. 


Many of the readers of Monday’s Times would 
naturally feel envious of M. Marcel 


mary, to say that there | el 


to-day, | greate: 


his experimental researches into the electrical transmission 
of energy, that these celebrated bankers gave him an un- 
limited credit to out his experiments at Creil. It 
will be in the recollection of ges | that the fulsome praise 
of the non-technical press has often given an impetus to 
visionary schemes which would otherwise have obtained 
no monetary support. Far be it from us to say that the 
ectrical transmission of 


many of the ablest of the scientific body 
in France have laughed to scorn the so-called success, 
The report, according to the Times, says that a difference 
of potential of 6290 volts “does not give rise to any 
danger.” The Commission is of opinion that the trans- 
mitting wire may be left uncovered on poles provided it is 
placed beyond the reach of the hand. The cost is esti- 
mated at 5000f. for the transmission of 50-horse power 
round a circular line of about seventy miles, With regard 
to the danger, though admitting that it may possibly 
minimised, we are bound to say that neither 
M. Marcel Deprez nor any other electrician has at 
the present time devised a scheme for the general 
use of currents of such high electro-motive force that 
is at once practical and safe. Further, it is stated that 
we can now, with only one generator and one receiver, 
transport a force capable of being used for industrial 
purposes, with a yield of 45 per cent., without using a 
r current than ten ampéres. This brings us to the 
problem which M. Marcel Deprez has been endeavourin; 
to solve. At the present moment the world teems wi 
natural forces which cannot well be harnessed for the use 
of man. Most of these forces are due to the action of 
gravitation—such as is presented at the Falls of Niagara 
and similar sources of water-power, and in tidal action. 
The initial cost of production is here a minimum, and if 
by rg of transmission such forces can be, so to 
speak, p' at the points where they can be utilised, 
and if the cost of such transmission is less than the cost 
of producing energy at the spot, by the combustion 
of coal and the generation of steam, or other artificial 
means, then such a system of transmission is valuable. It 
matters not what the loss by transmission is; the only 
question is the cost of the energy at the period of applica- 
tion. If 99 per cent. be lost, provided the cost of the 
remaining 1 per cent. be less than the cost of equivalent 
energy produced artificially at the point, the system will 
be used. A deal of thought was at to the ques- 
tion in and about 1878. If we remember aright, Sir W. 
Thompson and Sir W. Siemens suggested the possibility of 
utilising the force generated at Niagara. Mr. Sprague, 
Professor Ayrton, and Professors Thomson and Houston 
wrote upon the subject. One sentence of an article by the 
latter gentlemen will bear repeating. They said :—“ The 
burning of coal in mines, and the conveyance of power 
generated by the flow of rivers, may therefore be regarded 
as practicable, always, however, remembering that a loss 
of about 50 per cent. will be almost unavoidable.” Quite 
recently Mr. Kapp, with a full knowledge of the Creil 
experiments, has carefully discussed the whole question, 
and concludes that A it pays to transmit cheap water 
power by wire rope if the jas is less than a mile, and 
electrically if the distance is a mile or more ; this applies 
to all powers; (2) it pays to transmit cheap steam power 
if the amount of energy required at the receiving station 
does not exceed 10-horse power. If the distance be less 
than a mile, use wire rope transmission; for distances of 
one mile and upwards, up to two or three miles, use elec- 
tric transmission. Beyond this limit a smal) local steam or 
gas engine is preferable.” 

Although Mr. Kapp’s figures may under close examina- 
tion me some alien modification, the conclusions at 
which he arrives are practically unassailable. We may 
therefore take it for granted that the transmission of 
power electrically, when the power is in the first place 
generated by a steam engine, does not enter the domain of 
practice, that so far as M. Marcel Deprez’s experi- 
ments deal with this part of the problem, they only go to 
intensify the correctness of Mr. Kapp’s result. The amount 
stated in the 7mes as the probable cost of transmission of 
-50-horse power over 70 miles—viz. 5000f.—cannot be con- 
sidered, use we are not told whether this is the initial 
cost of apparatus or a periodic c for maintenance. If 
it is an initial charge, what is the daily or the annual cost, 
for it is only by having these figures that we are able to 
compare the cost with that of other systems. So much for 
M. Marcel Deprez. Engineers cannot all be expected to be 
familiar with the nomenclature used by electricians, nor will 
a problem which is clear to the latter always be as clear to 
the former. In the particular case of the utilisation of a 
force of water, however, prone nomenclature is = 
n , and an approximately correct statement of the 

may be the use of technicalities. 
tmnt then we have a natural fall of water with a head 
of 100ft. The face happens to be in such a position that 
it cannot be utilised where nature has placed it, and if we 
try to use the energy at any other place some loss of 
energy must be expected. The aim of the hydraulic 
engineer would be to the water to the point of 
application with as little loss of head as possible. The 
hydraulic engineer cannot always accomplish the task, and 
the electrical engineer steps in, and says, I will use the 
water where nature it to work an electrical 
ae, which shall produce electricity at as high a 

ead as possible, and by means of wires I will convey the 
electricity so generated to the point of application with as 


Deprez, who is | little loss of head as possible. The hydraulic engineer 


said to have so satisfied the Rothschilds of the yalue of may haye too great a head for his pipes or his joints 


4, 
_ 
o many things have come to pass which theorists said 
Fo PA could never yo that “ can’t” and “impossible” should 
be shut out of modern vocabularies. But whatever the 
future may bring forth, and whatever may be ultimately es 
done in the electrical transmission of power, we most 
emphatically protest against arrogating to M. Marcel 
prez any of the credit due to progress, - Before discuss- } 
ing the problem, it will be well to consider some of the 
statements in the 7imes. In the first place, a Commission 
of thirty-eight men of science has reported favourably 
upon the experimentist at Criel. On the other hand, we 
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through any bookseller. The l6in. pipes, fin. thick, would by most 
makers be double-rivetted with tin. rivets about ljin. apart. 
M. A. R.—The greatest pressure will be that due to the greatest head, 16/t., 
or 6°881b. per square inch. The diameter of the pipe being 24in., the 
pressure tending to burst the pipe will be 165°12 1b. per inch of length. If, 
however, pressures resulting from sudden check of the flow of the water 
have to be considered, then the pressure may be anything from this pressure 
to a very heavy one, as in hydraulic rams. 
* charge Jor Ad ments of Jour lines ana under is three ngs, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings inch. All 
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to bear, and, in fact, the greater the head the more 
caution he takes in these directions. Just so the 
electrical engineer, whose wires are somewhat analogous to 
the pipes. The latter, however, has the graver difficulty 
of danger. His wires not only leak more or burst up 
under the higher pressures, but contact with them becomes 
dangerous to life, not to mention the danger from fire. 
The electrical engineer does not attempt to use the water 
directly, but makes another head of ure which in a cer- 
tain cireumstance is more amenable to discipline, and in so 
doing necessarily loses a portion of the natural energy, 
losing also some portion between the points of generation 
and application and a larger portion at the latter point 
when he reverses the el operation and obtains 
mechanical energy. It may be that the attention of engi- 
neers has not previously bend so forcibly drawn to the 
uestion of the transmission of natural forces as is now 
e case, when, according to certain theorists, electricity is 
to supersede everything, but it may be doubted if such work 
as that experimented upon atCreil could not be carried out far 
more easily and ata much less cost by a system of hydraulic 
mains. What M. Deprez has really done is to practically 
use a somewhat badly-designed modification of a Gramme 
machine giving a very high potential. In this machine he 
uses between three and four yards of wire upon his arma- 
ture per volt obtained, as against about half a yard of wire 
so used in the best English machines. By-the-bye, how is 
it that electricians are so wedded to copper wire for the 
armatures of machines intended to give a high electro- 
motive force? Surely copper wire is not the best material 
for the purpose. The use of high potentials in the trans- 
mission of energy by electrical methods has long been 
recognised, and has, perhaps, never been more clearly put 
than by Professor Ayrton in his Sheffield lecture at the 
1879 meeting of the British Association. One of M. 
Deprez’s contemporaries has recently admitted his success 
in three directions, one of which is that he has succeeded 
in persuading some wealthy men that the transmission of 
energy is a necessity. This may be, but he has not suc- 
ceeded in showing that such energy obtained by means of 
a prime motor requiring steam is either cheap or practical. 
It may be convenient and luxurious—other it is not. 


EDUCATIONAL ENGINEERING BOOKS. 


Tue field of the engineer’s labours, whether in what are 
usually designated civil departments, or in mechanics, 
yearly extends its boundaries, and the intending student 
of the present day has more to perplex him in selecting 
which departments of the profession he will study than 
had his predecessors of, we may say, half a generation 
back. With increasing knowledge comes an increase of 
literature professing to instruct. Much of it, however, 
tends rather to confuse than to teach, and ought not there- 
fore have ever been written. While, on the one hand, the 
student of to-day has far more to learn than heof past times, 
the time available for study remains the same, and is more- 
over a more valuable commodity. Hence it follows that the 
means of instruction ought to be the best possible. Engi- 
neers are frequently asked by their friends to tell them 
what are the best books to get for their sons, who intend 
or think of adopting the profession of engineering. 
Solomon’s remark,that “ Of making books there is no end,” 
applies perfectly to engineering literature in the present 
day, while as regards a great deal of it his context to the 
above will also apply: “ Much study—of it—is a weariness 
of the flesh.” The production of a first-rate technical 
treatise requires a number of qualities, rarely, if ever, 
found present in a single person. We will endeavour to 
state at least some of them. The writer must himself 
thoroughly understand his subject—be master of it in every 
ense of the phrase. He must also be endowed witha the 
gift of lucidity and conciseness of explanation, being 
able to reach the understanding of his audience, his 
class, or his readers with the least possible number of 
words, figures, letters of reference, or diagrams. He 
should be facile and happy in power of illustration—or, in 
other words, be able to mould ideas already familiar to the 
mind of his pupil in such fashion that they will represent the 
new ones he desires to impart. Above all, he must be 
unselfish, able to sink his own personality for the time 
being, thinking not of displaying his own learning, but 
avoiding “grooviness” of eo | seek to put his sub- 
jects before his pupils in the manner most readily 
comprehended by them; never for a moment forget- 
ting or losing sight of the object he professes to have 
in view, namely, to impart knowledge, not to display 
it. A considerable number of engineering books are so 
learned as to be quite over the heads of most students. 
Many more are so verbose, so laden with abstruse for- 
mulz, letters, and diagrams, that the solution cf the 
simplest question involves hours of time that can ill be 
spared from other work. It is no doubt true that many 
engineering questions demand elaborate writing to give 
a precise answer with mathematical exactness; but in the 
majority of engineering practice absolute exactness of such 
a nature is not necessary, and if a useful approximation 
will amply suffice, and is readily obtainable in some simply 
written book, that is the one that will be adopted. 

There is too much paste and scissors work, too much 
book-making and padding now-a-days. German scien- 
tific literature is often so overladen with mathematics 
as to render it useless for any pu outside the 
philosopher’s study. On the other hand, again, we have 
seen treatises on certain mechanical subjects but little, if 
at all, better than trade catalogues. Professing to explain 
the construction and action of certain machines, nothing 
but elevations, evidently taken from catalogues, were 
as illustrations; and author and publisher only dam 
their own reputation by producing such rubbish. a 
man wants to acquaint himself with the nature and con- 
struction of any particular machine, he has but to go either 
to the reading room at the Patent-office, or to any pro- 
vincial free library, and refer to the patent list and speci- 
fication, and he will almost certainly find working drawings 
fully, and, as a rule, concisely described. Why, then, 
should he throw money away on such books? In many 
treatises trigonometry and algebra are simply done to death. 


Scientific writers would do well to take example from the 
modern novelists, They go with the times, and condense 
much matter intoa small space. Sir Walter Scott and others 
are often relegated to the top shelf now-a-days. Unfortu- 
nately many have neither time nor inclination to read long 
stories, however good. The same applies to technical books. 
Why must we have grinders as well as schoolmasters? Why 
cannot the two be combined? A successful grinder, as we 
understand him, isa well-informed man who in an 
eminent degree the ability te impart his knowledge quickly 
and clearly to others. There is, of course, this difference 
between the schoolmaster and the grinder—that the former 
has to teach a greater variety of subjects, and having only 
the same time each day as has the grinder, the progress of 
his pupils must consequently be slower. The latter works 
in a more contracted sphere. His subjects are few; and 
this fact, coupled with his own special ability, enables 
him to ticular subjects well and quickly. 
The fault with some engineering books is that there is too 
much of the schoolmaster and not enough of the grinder 
about them. On the other hand, there are most excellent 
treatises on many technical subjects to be had, simply 
and clearly written, fairly free from—to the student— 
rplexing abstract formule, and such books are welcomed 
c all except pedants. Under the Education Act pupils 
are regularly trained to become teachers, by which we pre- 
sume is meant that their native ability to impart their 
ideas quickly and well is tested and developed. It would 
be well for students, of no matter what age, if intending 
bookwriters were also taught that art beforehand. 

Two things militate against the production of first-rate 
engineering literature. One of these lies in the fact that 
those who are in the daily and hourly practice of some 
given engineering work have seldom either the time 
to write or the conviction that anything they know 
is worth writing, or likely to interest any reader ; 
and, secondly, very many men of conspicuous ability in 
other ways really do not know how to write. Coming now 
from generalities to particulars, we must say a few words 
about publishers, As a rule, their part of the work is done 
admirably, so far as what we may call the equipage of 
books is concerned. Whether as regards size, quality of 
paper, or letterpress, there is hardly any room for improve- 
ment, but the engravings are not always Much 
carelessness is often noticeable in the printing of letters 
of reference. These, which are as a rule of tirst-rate 
importance, are sometimes misplaced, and frequently 
some are altogether omitted, with the consequence that 
the student has to pass the said illustration by, not 
having time at his disposal to hunt up the mean- 
ing of the reference himself. We are convinced 
that all the instruction contained in a great number 
of the engineering books already published could 
be printed much more simply and concisely, and 
also much more lucidly, if authors sought only to 
impart their knowledge with the greatest brevity, 
without thinking at all of displaying their own learn- 
ing or seeking to make a thick volume. Some of our 
universities, technical schools, or scientific bodies would, 
we fancy, do good work by extending the essay system a 
little—by offering prizes for the best treatises on given 
subjects; brevity, simplicity, and clearness should be the 
three essential conditions of success, 


THE MANCHESTER SHIP CANAL, 


Ir is much to be regretted that so great an engineering project 
as the Manchester Ship Canal should have received so dis- 
couraging a check as that which has been given it by the total 
failure of the appeal to the public for money support. Not only 
has the London Stock Exchange refused to take up the project— 
a refusal which is, of course, followed by apathy on the part of 
the British investor generally ; but Lancashire, the county 
which was expected to have eagerly subscribed, has equally 
shown no faith in the project. The cause of this may be diffi- 
cult to assign, but the explanations which at present gain most 
ready credence are of the simplest kind, the basis of all being, of 
course, the fear that the Canal will not pay. Whether the 
reasons for this fear have any satisfactory foundation or not, it 
has been sufficient to prevent the county, which has already 
spent about £150,000 on the preliminary work and parliamentary 
contest, from risking any more ; and if the district to be more 
immediately served by the Canal is not ready to back the project, 
itis hardly a matter for surprise if investors in other parts refuse 
to make up the £5,000,000 which must be subscribed before 
the constructive work can, under the Act, be commenced. The 
permission to pay interest out of capital during construction has 
not proved a bait, and could not have been expected to attract 
the most important section of English investors. The reasons for 
and against the probable success of the Canal as a money-earning 
concern are being everywhere re-examined ; and as a result, the 
estimated tonnage of the Canal is freely spoken of as excessive, 
the cost of working is supposed to be under-estimated, the 
extras on the contract price for the work are prophesied to be 
great, the number of places served by the Canal without the 
assistance of the railways—and therefore of breaking bulk—is 
said to be small, the total freight for all places not immediately 
upon the Canal is expected to be as great as by rail and not so 
quick ; the railway companies would, it is feared or expected, so 
reduce the rates to places on the Canal as to make profitable 
working of the Canal impossible; and the railway rates to many 
places not on the Canal would be correspondingly large, in order 
to recoup the losses on traffic to places on the Canal. The great 
bulk of the shipping will, it is urged, prefer to unload at Liver- 
pool, where good return freights are to be had without the risks 
and loss of time involved in pushing through a canal. All 
these reasons, and more, are given as explanations of the 
reluctance of the public to take the matter up, and it 
may be that time has enabled people to comprehend 
more fully the nature of the obstacles to be overcome, 
and the amount of credence to be placed in the estimates 
of traffic, working expenses, and cost. These matters were, 
however, very fully discussed in the Parliamentary stage of the 
project, and the discussion failed to check the ardour of the 
promoters and the leaders in Manchester and Salford. The 
subsequent lapse of time has, however, cooled the enthusiasm, 
real or feigned, that led supporters on, and now even Manchester 
does not seem ready to pay for the Canal which proposed to 
make Manchester a port. Another attempt will probably be 
made to obtain the money necessary to make a start. The time 
allowed by Messrs. Rothschild was undoubtedly very short, but 


some very tempting promises will have to be made to make the 
investing public change its mind so much as the difference 
between practically no support and the subscription of seven or 
eight millions sterling will necessitate. 


THE STEEL SLEEPER TRADE, 


STEELMASTERS are manifesting a good deal of vigour at the 
present time in seeking new outlets for the products of their 
rolling mills, Herein we mean not so much new markets as 
new uses to which steel may be applied. The domains now 
occupied by wood are steadily but surely being encroached upon, 
and there are immense fields which may be gained by the steel- 
master in this direction. All that is needed to bring about the 
much-desired change is energy coupled with some amount of 
patience on the part of our metal producers, and of our 
mechanical and civil engineers and architects. Railway construc- 
tion and the provision of improved railway rolling stock might 
afford great scope for the steelmaker for developing his industry 
if engineers were a little less conservative. Happily the steel 
sleeper is at last beginning to make progress in this country in 
a manner which indicates that by-and-bye its adoption will be 
as general as for some time past it has been upon continental 
lines. The London and North-Western, the Midland, and the 
Metropolitan Companies deserve the thanks of the steel 
industry for leading in this matter. That the Midland should 
have determined to lay a further section of its line close to 
Derby with the metal sleeper is full of promise. The steadily 
increasing number of orders which are being executed at our 
English works for sleepers for the Indian lines are a peculiarly 
satisfactory indication, and the fashion is already extending in 
the direction of the Colonies. Wisely, steelmasters recognise 
that colliery and ironworks’ tramways below and above ground 
offer a favourable outlet for the employment of the metal 
sleeper, and they are devoting increased attention to bringing 
the article under the notice of proprietors of such works. Our 
Birmingham correspondent records this week what the Tredegar 
Iron and Steel Company is just now doirg in this connection. 
The Tredegar Company has given great attention to the sleeper 
business, and seems determined to push it. Other steel com- 
panies in the Principality and the North of England are also 
rolling colliery sleepers, and the future of the industry is 
bright. 

STEEL GUN CASTING AT WOOLWICH. 


Ir seems that the incorrect report of the accident at Woolwich 
has caused considerable excitement in Sheffield, and our Sheffield 
correspondent writes that our ordnance firms at Sheftield breathe 
again. Mr. Stuart Wortley, M.P. for the Hallam division of 
the borough, keeps a vigilant eye on the steel plant at Wool- 
wich. When Mr. Wortley saw it stated in the 7imes that there 
had been an accident at the steel works at the Arsenal, and that 
the accident occurred while the men were casting an ingot for a 
68-ton gun, he naturally came to the conclusion that the Govern- 
ment were making further experiments in a direction which 
would be detrimental to his constituents, as well as in direct 
violation of an understanding arrived at in 1884, when it was 
arranged that if the Sheffield firms would put themselves in a 
position to meet all possible’ requirements, there would be no 
Government competition in huge gun productions. Asa matter 
of fact, the Sheffield firms have stoutly persisted all along that 
they have never yet been unable to make anything the Govern- 
ment required ; but, falling in with the official way of putting 
it, the local firm complied—or are now complying—with the 
conditions, the shareholders having sanctioned an enormous 
expenditure for the purpose. It was therefore an unpleasant 
curprise, almost in the nature of a shock, to read that the Wool- 
wich authorities had been casting an ingot for a 68-ton gun. 
Explanation was required, and it is forthcoming. The Surveyor- 
General of Ordnance writes that the Times report of the acci- 
dent was inaccurate, because “ the steel ingot which was being 
cast was only eight tons instead of 68 tons in weight.” Mr. 
Woodall adds that nothing has been done to depart from the 
understanding arrived at in 1884, which is exceedingly satis- 
factory to all concerned. 


THE ORWELL WORKS OF MESSRS. RANSOMES, 
SIMS, AND JEFFERIES. 


Ow Friday last a large party of the Indian and Colonial repre- 
sentatives to the Exhibition were taken by special train to Ipswich. 
to visit the Orwell Works of Messrs. Ransomes, Sims, and Jefferies, 
one of the oldest agricultural engineering works in the world, 
and one from which a larger number of important agricultural 
engineering inventions have sprung than from any other. The 
business was established in 1739, or nearly a hundred years ago, 
by Robert Ransome, then at Norwich. He invented several 
improvements in ploughs, but the most noteworthy invention 
was the chilled cast iron share, made everywhere to this day. 
This invention was the leading element in the foundation of the 
business removed from Norwich to Ipswich, where, after existing 
on a small but rapidly growing scale for a good many years, the 
site of the Orwell Works was acquired, now nearly fifty years 
ago. At that time the land was outside the town, and consisted 
chiefly of low-lying meadows near the river, and built upon 
only by a malting. With a full belief in the future growth of 
the business, this land bordered by a river was taken, and the 
malting had its two floors taken out and a central floor put in, 
and became the first part of the now great Orwell Works. The 
Ransomes had in their employ several men of unusual ability 
and energy ; and the Orwell Works soon grew to be not only the 
largest agricultural engineering works, but, in the time of the 
great railway growth in England and elsewhere, railway stock 
and permanent way work was taken in hand and turned out in 
enormous quantities. Sixty wagons were sometimes turned out 
in a week, over 50 tons of iron melted in the cupolas, and nearly 
sixty loads of timber cut up per day. For some years Messrs. 
Ransomes and Sims had the monopoly of compressed tree-nail 
and wedge manufacture, and they were in possession of special 
tools for heavy and long-point and crossing work. This business 
is now carrie] on at the waterside works of Messrs. Ransome 
and Rapier. Out of Ransome’s works came the first agricultural 
traction engine and the first steam threshing machine. The 
greatest inventions in the construction of ploughs came from 
these works; and the steam plough generally known as Fowler’s 
had its invention and experimental days there. 

The visitors of last Friday were thus in works of much his- 
toric interest, as well as of great extent and modern develop- 
ment; in fact, the modern extension of the works and changes 
have so much changed their general appearance that one well 
acquainted with them a dozen years ago would find difficulty in 
recognising them if no intermediate visit had been paid. The 
number of men employed is about the same as formerly, but the 
methods of production have improved, and the system of busi- 
ness makes larger stores necessary. 

Amongst the recent improvements in the works is a splendid 
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new foundry, formed of a succession of very well lighted bays of 
40ft. span, on columns 24ft. in height, several of the bays being 
sg with travelling cranes worked by constantly running 

igh speed ropes, and operated by one attendant who is placed 
in a convenient position for seeing every necessary movement of 
ladle, pattern, or box, and who has every handle within a few 
inches of him. 

The new foundry covers an area of 4500 square yards. On 
entering one is immediately struck with the general cleanliness 
of the shop, and arrangements giving evidence of order, system, 
and method, and the absence of scrap and extraneous dirt so 
apparent in the ordinary foundry is very noticeable. Ample 
accommodation is provided for heavy work by the overhead 
- travelling cranes supplemented by ordinary foundry cranes 
on the columns. The first bay is partly occupied by machinery 
for preparing the sand for the moulders, including loam 
mill, a sand-sifter, machinery for dressing the charcoal used 
in mixing the sand, and two rows of bins 8ft. high by 5ft. 
wide, and of various capacities, to suit the sands used in foundry 
operations, Tramways are laid through the foundry both longi- 
tudinally and transversely, In No 2 bay are a series of six new 
cupolas with drop-bottoms, through which the refuse, after 
casting, may be dropped into trucks for removal. The metal is 
run into ladles which are carried on trucks to the moulds 
throughout the foundry. One stage serves for all the cupolas, 
and will accommodate sufficient iron and coke for one day’s con- 
sumption, which is raised to the platform by the “ travellers.” 
The stores and core ovens are also situated in No. 2 bay, which 
is further utilised for share moulding. In bays 3 and 4 the 
heavier moulding operations are conducted, the spans being con- 
sequently traversed by more powerful travelling cranes than the 
others, but having two-toncranes fixed toeach supporting column. 

In the smiths’ shop are more than one hundred fires, giving 
employment to about two hundred smiths and strikers. A 
30-ton Nasmyth steam hammer is employed in working up 
scrap in large masses for cranks, axles, &c., whilst several 
smaller hammers and stamps are used in stamp forging and in 
working up the numerous forgings required in agricultural 
machinery. 

In the plough shop, where more than 10,000 ploughs are 
manufactured in the course of a year, comprising single, double, 
and multiple furrow ploughs, and embracing every variety of 
construction, from the highly finished and perfected Newcastle 
Prize Plough for high-class English work to the simple implement 
used by Indian natives and capable of being carried on their 
shoulders from place to place, there is much to be seen though 
nothing strikingly novel. 

The engine house for this portion of the factory contains two 
large locomotive boilers and a pair of 25-H.P. nominal horizon- 
tal stationary engines, manufactured by the firm, which are 
employed for driving the blast fans of the smiths’ shop, tools in 
the boiler shop and foundry, and also for driving the grindery 
and the tools in the plough shop, These engines give off about 
100-horse- power, 

The boiler shop contains a number of hydraulic, flanging, 
bending and rivetting machines, also an tre for cutting, 
punching, drilling, and other purposes, whilst a powerful over- 
head travelling crane runs along the whole length of the shop. 
The furnaces for heating and the rolls for bending the boiler 
plates are so arranged in the shop that the plates entering in 
the rough state are gradually worked and past on stage by stage 
until they reach that part of the shop where the actual boiler 
making takes place. The rivetting isdone by hydraulic rivetters, 
the boilers being lifted to the press by power cranes. 

The largest separate shop in the works is that devoted to 
engine erecting. The erecting is done in the centre of the shop. 
The machinery and tools in this department are driven by a 
pair of horizontal engines similar to those already described. 
The heavier work is done on the ground floor, and the lighter in 
the galleries on each side of the building. This shop contains 
avery large number of machines, including lathes of all sizes 
and descriptions, radial and multiple drills, planing machines, 
slotting, shaping, screwing, and cylinder-boring machines, An 
overhead traveller, driven by high-speed rope, is employed for 
placing the boilers in position and lifting them again after the 
engines have been erected upon them. In the heavy turnery is 
a couple of 20ft. planers for bed-plates and similar work, and 
also a 10ft. boring lathe for wheels. There are also convenient 
fitting and brass finishing shops for small work, as well as large 
stores for the finished parts. All the various parts of the 
engines are accurately bored, turned, and fitted to standard 
gauges; so that no matter when an engine may have been 
supplied, there cannot be at any time any difficulty about extra 
wearing parts. It may be remarked that the value of standard 
measures and first-rate tools was very fully understood at the 
Orwell works many years ago, a staff of special tool fitters 
having for many years been employed in a separate shop. 
Adjoining this department are large and convenient shops for 
trying and testing every engine before being sent away, not 
only by hydraulic pressure, but also under steam. Near the 
engine-erecting shop is a building devoted to the manufacture 
of corn-grinding mills, a large warehouse used for the storage of 
complete engines and thrashers of various descriptions and sizes. 
A separate yard is devoted to horse rake and haymaker con- 
struction, and it may also be remarked that a separate factory 
has recently been acquired, and fresh buildings erected, a few 
minutes’ walk from the Orwell Works, and fitted complete with 
every modern appliance exclusively for the manufacture of lawn 
mowers, which have long been one of the specialities of the firm, 
several thousands being annually manufactured by them, The 
Orwell Works produced some of the earliest lawn mowers. 

In the thrashing machine department, which contains some 
fine machinery, the round and square logs are sawn up into 
scantlings and boards, and then proceed to the steam drying 
rooms, whence, after remaining for periods varying from one to 
two months, they are next taken to the storing sheds, where 
they remain to season as long as may be necessary. Beyond the 
drying ovens are extensive stores for converted timber, ie., 
timber cut to the standard sizes required in the threshing 
machinery. Outside these sheds is a large yard for stacking 
converted timber, the total stock of which on hand at any one 
time is necessarily very large. Among the few old machines still 
left in this department is one of the earliest wood-shaping 
machines with revolving discs carrying gouge cutters. It was 
made in the works, and was the forerunner of the modern 
machines. A small shop is devoted to the production of wheels 
for threshing machines and engines. A horizontal Corliss engine 
capable of developing 150 horse-power drives the machinery in 
the wood-works. The furnace for heating these boilers is of 
special construction, and is fed mainly with the chips, sawdust, 
and other refuse. 

After inspecting the works the visitors were conveyed to the 
grounds of Mr, Cobbold’s Holy Wells farm, and there, after an 
excellent lunch (at which local visitors did not take back seats), 

rtable traction engines, thrashing machines, ploughs, and 

aymaking implements were shown at work, the visitors were 
taken by steamer to Parkeston, and thence by train to London, 


THE DECAZEVILLE COAL MINES AND THE 
COAL MINES OF FRANCE IN GENERAL. 


Tue following is taken from the report of the Imperial Austrian 
Consul at Paris, forwarded to the Austrian Government. The 
disastrous strike at Decazeville, which broke out amongst the 
miners there at the beginning of the year, shows with what 
difficulties the French coal industry—and, indeed, others as well 
—have to contend with. The coal mines of Decazeville together 
with the ironworks of Firmy, situated close by, were acquired 
by the Société Nouvelle des Houillitres et Fonderies de 
l’Aveyron, in 1873, for six and a half million frances, in 13,000 
shares at 500f. tle share, which stood at 380f. when the 
strike broke out. The company raises 350,000 to 400,000 tons 
of coal per annum from the pits Bourran, Combes, Paylereu, 
and Firmy, the first-named producing nearly the half of the 
whole quantity brought to bank. Three thousand four hundred 
workmen were employed by the company, of which 2200 were 
miners ; almost all have a house and a small plot of ground, and 
have had twenty-six days’ work per month, and therefore 
have worked full time, whilst the men in the northern and 
other parts of France—where the iron industry has been so 
depressed—in most cases have only had work a few days per 
week. The miners’ wages were 4f. 21c. per day, therefore 
no less than elsewhere. But besides, the company expended 
12,000f. yearly for keeping up the Workmen’s Hospital, which 
it also built to start with. Then it paid a subvention to the 
sick club of 15,000f., and again 50,000f. in the shape of coals 
and pensions to widows and workpeople at the rate of 300f. 
to 450f. per annum, according to length of service, For a 
number of years besides all this the company has laid out 
600,000f. to 800,000f., by far the largest portion of which was 
spent in the immediate neighbourhood for improvements in 
machinery and appliances, and- for the purpose of studying 
appliances in other parts of the world, with the object of reduc- 
ing the charges of winning the coal, which at prices as now 
sold leaves nearly nothing as profit, costing only 3$f. to 4f. per 
ton to the buyers. The principal purchaser at present is the 
Railway Company d’Orleans, which takes 300,000 tons yearly, 
the remainder being used at the ironworks of Firmy. Of other 
sales there are scarcely any, as in that neighhourhood there are 
neither works nor factories, nor on the banks of the Lot, which 
flows past the works, although the Government recently spent 
twenty-three million of frances in making it navigable between 
Penchot and Aiguillon because the mines cannot utilise it, as 
only boats holding 80 tons and drawing 80c. m. of water 
can pass it. Although the seams are very thick they bring 
but little profit, as only 60 per cent. of them deliver saleable 
coal, the other 40 per cent. being waste, whilst in the coal field 
of the north 95 to 97 per cent. of the seam is of saleable 
quality. But besides this, the coal of Decazeville contains very 
much gas, and the lower seams are in a continual state of incan- 
descence, the spreading of which is only hindered by damming 
up the roads with walling, which evil of course demands a 
continual watching on the part of all concerned. Things 
standing in this somewhat precarious position, the shareholders 
have only received the following yearly dividends:—In 1874, 
35f.; 1875, 25f.; 1876, nil.; 1877, 15f.; 1878, 17}£.; 1879, 
20f.; 1880, 1881, and 1882, 25f. each year; 1883, 12$f. per 
share, and in 1884 nothing. For the rest, the position of the 
rich coal mines in the Department of the North and Pas de 
Calais is not much better, for in 1844, in comparison with the year 
before, 620,957 tons less of coal was raised; whilst for the last 
thirty years there was a continual increase in the production 
from year to year. In 1884 the North Department Mines of 
Anzin produced 1,797,385 tons; Aniche, 621,541 tons; Escar- 
pelle, 442,721 tons; Douchi, 255,697 tons; formerly 284,031 
tons, or altogether 3,401,375 tons metric. The mines of the Pas 
de Calais produced in the same year:—Lens and Donovin, 
1,135,355 tons; Liévin, 480,397 tons: Nocux, 774,644 tons ; 
Bruay, 607,277 tons; Marles, 482,988 tons; Bully-Grénay, 
677,217 tons ; formerly 1,821,251 tons, altogether 6,029,129 tons 
metric, In consequence of the strike at Auzan the sales fell off 
498,844 tons; in Bully-Grénay, 98,135 tons; in Aniche, 53,494 
tons ; and in Marles, 43,393 tons metric. On the other hand, in 
Noeux, 38,803 tons; in Bruay, 37,797 tons; and in Liévin, 
27,626 tons, there was an increase. In the year 1875 the shares 
of the mine Auzin stood at 9404f.; in 1876, at 7857f.; in 1883, 
at 2645f.; in 1884, at 2104f. The shares of the mine Lens 
stood in 1875 at 39,720f.; in 1876, at 29,580f.; in 1883, at 
20,663f.; in 1884, at 20,994f. The shares of the mine Bully- 
Grénay in 1875, at 3785f.; in 1876, at 2250f.; in 1883, at 
1438f.; in 1884, at 1842f. Those of Liéven stood in 1875 at 
12,935f.; in 1876, at 8000f.; in 1883, at 5749f:; in 1884, at 
5385f. Those of Dourges in 1875, at 17,404f. in 1883, at 
4900f.; and in 1884, at 4500f. Those of Couriéres in 1875 
at 46,000f.3 in 1879, at 24,000f.; and in 1884, at 27,000f. 
The official Annuaire de Bourse authenticates the fact that, 
besides the shareholders many years receiving none, that they 
have only enjoyed very small dividends at any time, and that 
many of the shares in these richer mines of the North Depart- 
ment-and Pas de Calais are now to be bought for a quarter and, 
in fact, some at a tenth part of their original value. The 
position of the shareholders in mines in the centre of France is 
still more unfortunate, for the mines of the Largon et Loire Com- 
pany, established in 1847, paid nothing whatever in 1872 and 
1873, and those in Haute-Loire during the last ten years only 
20f. to 80f. each year, and from 1849 to 1871 only 5 per 
cent. interest yearly. The mines of Epinac pay better now; 
but from 1829 to 1853 they could only pay their shareholders 
interest twice. Those in Montieux and St. Etienne gave from 
1849 to 1872, and also since 1875, no profit. The shares in the 
mines of Grandes-Flaches have borne 6f., 8f., and 10f., and 
those of Rive-le-Gier paid 3f., 4f., to 5f., but for some years 
nothing at all, and the shares now stand at 11f. 75c. The 
mines in Campagnac, which were opened up in 1862, pay every 
five years each 3f. to 4f. per share, and the same is the case 
with those of Anne. On the whole it may be said that with 
the exception of a few favoured shareholders in good mines, 
they do not get more than 3 per cent. for their capital, which 
certainly cannot be called an extravagant profit. Under no 
circumstances therefore can it be maintained that they have 
enriched themselves at the expense of their workmen; for, as 
has been shown in the case of the Decazeville mines, the men 
were well paid, and the company besides that spent large sums 
for purely humanitarian pur Of what importance the 
mining industry is to France the following newest data shows. 
Out of 580 concessioned mines in 1882, 252 coal mines were 
being worked, and they gave employment to 104,995 work- 
people whose wages amounted to 115,831,352f., which equals 
1103f. per head. There were in operation 1407 machines 
exerting 73,683 horse-power, which consumed 1,206,711 tons of 
coal and produced 20,046,796 tons metric of saleable coal, which 
fetched 12f. 43c. per ton, or a total value of 249,210,833f. 
But even this production is insufficient for the requirements of 
the country, which consumes eight to nine million tons in excess 
of that raised, 


In the year 1883 were imported 92,581,125 metric cwts. ; 
exported, 4,725,546 metric cwts.; difference, 87,855,579 metric 
cwts. In 1884 wereimported, 93,856,698 metric cwts. ; exported, 
4,519,494 metric cwts.; difference, 89,337,204 metric cwts. In 
1885 were imported, 88,113,396 metric cwts. ; exported, 4,775,798 
metric cwts.; difference, 83,337,600 metric cwts. , 

This shows that France paid in 1883 150,747,000f. for 
imported coal above what it produced itself; in 1884, 
160,438,000f.; and in 1884, 149,283,000f. 


SIR J. ANDERSON. 


Sir AwpeErson, LL.D., F.R.S.E., died at his residence at 
St. Leonard’s-on-Sea on Wednesday. For some time he had 
suffered from a bronchial affection, and a sudden aggravation of 
the illness caused his death. Sir John was born at Woodside, near 
Aberdeen, in 1814. As a boy he was employed for ten years 
in the engineering department of a local cotton mill, and such 
was the esteem in which he was held that on leaving he was 
presented with a testimonial by the inhabitants. In 1839 he 
left Woodside for Greenwich, and followed his profession 
in various establishments. In 1842 he was appointed to 
take charge of the brass gun-foundry at Woolwich Arsenal. 
In that capacity Mr. Anderson set himself to introduce 


much-needed reforms, revolutionising the system of working, 


and inventing new machines to be used in the construction of 
cannon and in ‘the casting of rifle bullets. One bullet machine 
invented by him turned out 40,000 bullets an hour, at a cost of 
54d. per thousand, whereas by the old method of casting they cost 
5s. per thousand. Another of his inventions was a machine for 

inding, which was a great success. Mr. Anderson’s guiding 
motive was an enthusiastic love of his profession backed by a 
spirit of real patriotism and sense of duty. He had by this time 
become known not only to his superiors, but widely in other 
quarters as a first-rate mechanician, a man of great resources and 
untiring energy, and accordingly he had had offers to accept other 
well paid situations—one foreign Government offering him a high 
salary to enter their arsenal. All these offers and handsome profits 
from patents he refused. In 1853 the Lords Commissioner of the 
Treasury made a substantial addition to Mr. Anderson’s salary ex- 
pressly on the ground that “‘ the valuable services which had been 
rendered by him in several branches of the ord service by his 
inventions and adaptations of machinery ” entitled him to special 
consideration. But more important services were still to come. 
In the year 1853 Mr. Anderson was requested to report on the 
capabilities of the Government Rifle Factory at Enfield for manu- 
facturing bayonets by machinery. His report was to the effect 
that, while bayonets were turned out in limited numbers at a cost 
of 7s. 6d. each, they could be made by proper machinery far more 
rapidly at a cost of 2s. 6d. each. In a subsequent report he 
expressed his belief that all the separate parts of a rifle could 
be made by machinery at the rate of 500 a day if uired. 
His proposal in this matter roused the strong opposition of the gun 
trade g ly in London and Birmingham. These private manu- 
facturers declared Mr. Anderson’s statements that he could make 
any part of a rifle by machinery more perfectly and at a much 
cheaper rate than they were made by hand ‘o be entirely illusory. 
A Select Committee of the House of Commons was appointed 
to inquire into the subject, before which Mr. Anderson was 
i But he stuck to his point, de- 


Hastings, and General Tulloch expressed their strong con- 
fidence in his ability to accomplish what he said. A 
small arms factory was established by the Government at Enfield, 
entirely according to his plans. After the first few years this 
factory produced annually 100,000 muskets with bayonets com- 
plete, and at a cost of less than £2 for each. The entire sum spent 
on lands, buildings, machinery, gasworks, &., amounted to 
£315,000, and this sum, together with a depreciation of £48,000, 
had been entirely repaid, and in 1862, there was a surplus of 
£14,000 from the profit as compared with the P ye paid to con- 
tractors. In 1859 the Government took up the manufacture of 
Armstrong guns, and Mr. Anderson was chosen to super- 
intend the work. He had now conferred upon him the 
office of Inspector of Machinery, with a salary vf £1000 
and £200 in lieu of house or quarters, at which salary he 
continued till 1872, when, on finally retiring, he was paid a hand- 
some allowance. In 1870 Mr. Anderson had the degree of LL.D. 
conferred upon him by the University of St. Andrew. He served 
as a juror at the International Exhibitions at London, Paris, and 
Vienna in 1862, 1867, and 1873 respectively, and was at the head 
of the British jurors at the Philadelphia Exhibition of 1876, and 
in Paris in 1878. In recognition of his services at the Exhibitions 
he was nominated a Companion of the Order of Francis Joseph of 
Austria, and was made an officer of the Legion of Honour. He 
received the honour of knighthood in 1878. Sir John Anderson 
married, in 1810, Eliza, daughter of Mr. William Norrie, of 
London. In 1881 Sir J. Anderson presented to his native village 
a free library, which cost £6000, and was subsequently presented 
with his portrait by the inhabitants.—Times. 


THE Royal Society have determined to substitute a direct-acting 
dynamo and a set of accumulators for the present alternatin 
current plant. The work has been entrusted to the Electrical 
Power Storage Company, 4, Great Winchester-street, E.C. 

THE RECENT ACCIDENT AT WOOLWICH.—We are informed that 
the mass of steel in which are imbedded some of the remains of 
the unfortunate man who met his death so tragically at the Royal 
Gun Factory will be buried within the Arsenal. This isa resolution 
on the part of the authorities which will commend itself to every 
one on the score of decency and right feeling. 

Mr. J. P. KnicHT.—We regret to announce the death of Mr. 
J. P. Knight, the general manager of the London, Brighton, and 
South Coast Railway. It was only on Wednesday of last week 
that he was present at the half-yearly meeting of the company, 
when he received the congratulations of the chairman and 
numerous shareholders on his recovery from his recent illness. He 
tr ted busi on Thursday with Sir Philip Rose, and subse- 
quently went to visit some friends at Epping, Essex, where he 
died. Mr. Knight was for many years in the employment of the 
South-Eastern Railway Company, and was eventually appointed 
superintendent. This post he filled with satisfaction until 1869. 
In that year he relinquished his position on the South-Eastern Rail- 
way in order to undertake the responsible office of general manager 
of the London, Brighton, and South Coast Railway Company’s 
system, in succession to Mr. George Hawkins. During his tenure 
of office, Mr. Knight had seen many changes, and jhad super- 
intended numerous improvements tending to the safety and comfort 
of travellers. He proved himself one of the most able, systematic, 
and thorough managers. It was during his administration that 
the Westinghouse brake was generally adopted, the electric light 
applied, and the interlocking system of signalling brought into 
practical use. He always took special interest in the ornamenta- 
tion of stations and other minor matters, all tending to the 
improvement of the line. Mr. Knight held the rank of Lieutenant- 
Colonel in the Engineer and Railway Volunteer Staff Corps, and 
his services in connection with the transport of troops at the time 
of the Easter manceuvres are well known. Though firm in jhis 
management, Mr. Knight was considerate to all under him, and 
his death will be generally deplored. His valuable services have 
been frequently acknowledged by the chairman and board of 
directors, and as often endorsed by the shareholders. The d 
who was fifty-eight years of age, leaves a widow and se’ 
children, 
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claring himself prepared to undertake to carry out e 
he had said he could while Lord Raglan, Sir Thomas 
J 


JuLY 30, 1886. 


THE ENGINEER. 


96 


9 Z------- 


2 
fT 


4, 


° = 
of 
ol 
of / 
° Te 
AT, WA 
4 
e 
fe of 
> 
lo 
—~ 
joj 
| 
i 
‘e 
e 
‘oN 
| 
Ae 
dy 
° 
: 
te 
| 
« 
° ° 
1 
__ * 7 
/ 
4 — 
| 
LL 
| a, 
; 
; 
7 § 3 
— 
| 
| 
| ! 
if 
| 
| | 
+ 
| 


JuLty 30, 1886. 


THE ENGINEER. 


97 


THE WITHAM NEW SEA CHANNEL 


GROSS SECTION OF EMBAN 


THE CRAND SLUICE 


\ 


TOWN 


GENERAL PLAN 


1 
ANK 


KMENT CLOSING THE OLD CHANNEL 


CROSS SECTION OF THE NEW CHANNEL 


THE WITHAM NEW SEA CHANNEL. | 
THE accompanying engraving illustrates the Witham New Sea | 
Channel recently pte into the estuary of the Wash, a 
description of which we gave a few weeks ago. Thenew channel | 
is three miles in length, and compared with the Suez Canal, the | 
Amsterdam Canal, and the proposed Manchester Canal, the | 
width and depth is as follows:—Suez Canal—depth, 26ft. ; 
bottom width, 72ft. Amsterdam Canal—depth, 23ft. ; bottom | 
width, 89ft. Manchester Canal—depth, 26ft.; bottom width, | 
120ft. Witham Channel—depth, 27ft. ; bottom width, 130ft. | 
The largest class of vessels can navi the new channel with 
ease, and compared with the old circuitous shifting channel, the | 
work has already proved of immense advan to a vast area of | 
low-lying land during periods of heavy rainfall. 


ROBSON’S GRAIN AND SEED CLEANING 
MACHINE. 
Tue grain scouring and cleaning machine illustrated by the 
accompanying engravings is made by Messrs. J. Robson and 
Sons, Dover, and is used in breweries to clean malt, and else- | 
where for cleaning oats and other grain and seeds. It is a simple | 


machine, and is one which has been designed to effect a cleaning 
and separating process which may be efficiently done without 


or shakers. 
In our engraving A is the feed hopper, B the i linder, 
Cc ing trunk, D tailing regulator, E tailing late, 


F exhaust fan, G air valve, and H the tailing aeak. Tee | 
malt or grain enters the hopper A, passing to the scouring | 
linder B, which is lined with slotted, perforated, or smooth | 
Plates according to the grain to be operated on, and is fitted | 


with a fast running spiked roll. It then passes in a thin stream 
through the bottom of the cylinder, and falling from guide to 
guide in the separating trunk C, it meets a strong current of 
air, drawn upwards by the exhaust fan F, when it loses its light 
the of which is the lig 
tailing regulator D, and ing under the plate E, ight 
grain drops to the tailing path and the dust is blown into a 


place by itself. The air valve is set so that it is always partly 
open, and can be adjusted to admit more or less air from out- 
side, and so reduce or increase the volume of air passing through 
the separating trunk. 


COMPRESSED WOOD FOR TOOTH-GEARING 
AND SHUTTLES. 
WE have received a number of samples of beech and other woods 
compressed by hydraulic presses under the patent of Mr. 
Robert Pickles, of Bromley, who makes this material a speciality 
for shuttles and for gearing. The compression of the wood 
improves its wear-resisting capacity in an unexpected degree. 
The wood is sawn into sizes necessary for making shuttles or 


cogs and naturally dried. It is then compressed under a pres-| of th 


sure of about 15 tons per square inch in a rectangular space in 
the press holding six shuttle blocks, packed three side by side 
and two deep; above is a metal block which is made so as to fit 
the space in the ram. The depth of the blocks before compres- 
sion is 2}in., and it is reduced to ljin. The kinds of compressed 
wood sent us are h, persimmon, and cornel. The grain is 
very close, and the weight of the coicpressed beech is greater 
than that of box-wood, and remarkably heavier than uncom- 
pressed beech, We have no figures as to the wear of the wood 
as cogs, but should expect it to last a very long time aud to run 
very easily. It may be mentioned that the samples sent us are 
1'25in. by 1°487in. by 4°625in. Of the beech, the uncompressed 
piece weighs 3°240z., and the compressed piece no less than 


-4°91 oz., or 1°66 oz. heavier. 


RAILWAY EXTENSION IN THE COLONIES. 


THE following paper on this subject was read by Mr. J. S. Jeans, 
at the Conference at the Colonial and Indian Exhibition, on 
Tuesday, July 27th, and is of great interest to those concerned in 
railway enterprise. 

The author opened his paper by remarking that the railway 
development of the colonies was a subject of great importance, 
not only to the inhabitants of the colonies themselves, but equally 
so to the mother country. The most obvious reason for this was 
that the mother country had hitherto been, and was likely to 
continue for a long time to come, the chief source whence the 
colonies draw the material necessary for the construction and 
But besides this it was manifest that 


return, and finally for supplying the 
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cultivable. pire was 2000 mil- 
lions of acres, the greater part of which was believed to be capable 
of yielding excellent crops, alike of cereals and of tubers. In the 
Canadian North-West there were 384 million acres of valuable 
agricultural land, the whole of which was well adapted for settle- 
ment and cultivation, and in British India there were close on 
60vu millions of acres of land under cultivation or capable of being 
cultivated, and much of it under judicious irrigation might be 
made to yield two and even three crops in the year. These were 
the territories that we should wish to see become the wheat fields, 
grazing lands, orchards, and market gardens of the mother country. 
At the present time England imports foreign food supplies of the 
value of 125 millions per annum, of which the United States fur- 
nished 30 millions worth, or about 25 per cent. of the whole. But 
the United States were in fiscal affairs a hostile country, endeavour- 


ing as far as they could to exclude British produce by unfriendly 


fullest extent, England might —_ to draw from our own 
colonies a very large proportion of the i 


there would be no need for the dependence upon American supplies 
that now exists. The strides that the colonies had already made 
within recent years in furnishing the food supplies of Europe were 
such as to put the fabled achievement of the seven leagued boots 
entirely into the shade. Between 1868 and 1882 the imports of 
wheat alone into Great Britain increased from less than 1 million 


of the mother 


in developing this foreign trade. 
includi th exports and imports, o' illion Jo! 
there were 49,000 miles of po ot constructed, and the forei 
trade amounted to 913 million dols. In 1883 there were 120, 
miles of railroad constructed, and the foreign trade amounted to 
1600 million dols. There had therefore been a 
dence between the railroad mileage cunstructed in America and the 
development of the American foreign trade. This relation was not 
exactly continuous, but it was sufficiently so to establish the argu- 
ment that railways were the main factor in facilitating the exten- 
sion of foreign trade. The case of the United States likewise con- 
firmed the economic theory of the concurrent development of 
exports and PO and proved that there could not be mgt 
development of ex without an almost, if not quite, 
corresponding development of imports. Not only, however, had 
the United States been able enormously to develope their foreign 
trade by the aid of increased railway facilities, but they had been 
able, by the low rates of freight which the increasing volume of 
traffic brought upon the line enabled them to charge, to compete 
with other countries, where that would otherwise have been impos- 
sible, at any rate to the same extent. Between 1870 and 1884 the 
freight rates charged on American railways had been redueed on 
an av by fully 


more than they actually are for rail 
same phenomena had been witn 
railways having in 
between 1880 and 1884 by vy cent., while the exports had in- 
creased from 51 miilions to 88 millions. The colonies had many 
things in common, but in nothing were they more alike than 
in the fact that agricultural score Ean in one form or another 
was the staple of the railway traffic. More than 70 million 
tons of agricultural produce were carried on American rail- 
ways in 1880. On the transport of this traffic the agriculturists 
were paying now about 30 milli ions a year less than they would 
have required to pay at the rates of twelve years ago; and the 
effect of this had been that the agricultural exports of America 
had more than doubled in value, and greatly more than 
doubled in volume, since 1870. The was that this reduction 
e American railway rates had been the controlling factor, 
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tariffs. In the colonies, however, we have an empire that was not 
only ready but eager to trade with us on reciprocal terms, and 
every necessary resource for meeting our requirements as regards 
food supplies, excepting only the means of een those suplies 
to market, or, in other words, adequate transportation facilities. 
The author believed that with those facilities furnished to the 
to-day solved the railway problem as effectually as the United 
q — 7 States had long since done, if railway facilities were as abundant 
J between the producers and the ports, and if the rates of freight 
ff were as cheap and as well adapted to the development of the trade, 
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Our colonists, almost without exception, had an enormous 
amount of produce to dispose of, and although that surplus was 
now mainly agricultural, it would take other forms by-and-bye, so 
that we might expect before long to draw from those sources the 
great bulk of the raw materials of our widely ramified manufactur- 
ing industry. We might depend eo it that, as this development 
of exports proceeded, the import of commodities would follow; so 
that the more the colonies sent to us, the more we should be able 
to send to them. 

The author pointed out, as a result of these facts and considera- 
tions, that it was a matter of vital concern to our colonies that 
they should be furnished as speedily as possible and on the greatest 
attainable scale with the means of transporting their produce to 
the markets of Europe and especially to our own. As it was at 
present, the prices of wheat, beef, mutton, and other produce 
grown in our colonies was mainly affected by merely local con- 
siderations, but when agriculturists were furnished with adequate 
railway facilities the price of their uce would be determined 
by the quotations ruling in Mark-lane and Smithfield, plus the 
cost of reaching those markets. 

The author next considered the different methods of financing 
the — constructed in the colonies, showing that in all cases 
their development had been limited from the outset by the exi- 
‘gencies of capital. The various methods of raising capital in the 
principal colonies were described, together with the character 
and extent of the aid furnished by the general and municipal 
Governments. One remarkable feature of the railway finance 
of the colonies was the ready acquiescence of the inhabi- 
tants in taxing themselves for transportation facilities. In 
Canada the Governments and municipalities unitedly had 
contributed 178 millions of dollars out of 557 millions 
of dollars expended in railways up to the present time. In 
Australia the several Governments had also very largely contri- 
buted the necessary capital for railway construction, and it was 
referred to as a source of satisfaction to the colonies to reflect that 
they were just providing a heritage as years rolled on which would 
enable them at an earlier stage of their career to dispense with 
that crushing burden of taxation which a dynastic and other wars 
had maintained upon European countries without any similar set- 
off. A number of details were given of the cost of constructing 
railways in different colonies, and the question was considered 
whether it might not be advisable in the case of new and sparsely 
populated countries to endeavour to economise first cost by one or 
other of the several expedients that were so well-known to railway 

romoters and engineers. In some-countries narrow gauge railways 
had been found to fulfil this condition, although the break of gauge 
was nota thing to be recommended where it could be avoided. 
In India there was in 1884 10,700 miles of railway constructed, of 
which 7300 miles were built on the broad and 3400 on the narrow 
gauge; the cost of the former amounted to an average of 
£16,700, while the latter only cost £6800, the av: cost per mile 
for the whole country being £13,600. In CG; ja it had been 
deemed advisable, with the view of opening up the back country 
beyond Toronto, to construct some hundred miles of narrow gauge 
railways, which cost an average of only £4000 per mile, as com- 
pared with an average of only about £8000 per mile on the broad 
gauge railways in the same province. In this case the narrow 
gauge railways, with an average net income of £113 per mile, had 
yielded 4 per cent. on the cost of construction, whereas the broad 
‘gauge railways, with an average net income of £250 per mile, had 
only yielded 3 per cent. on their capital cost. Some authorities 
maintained that the narrow gauge railways involved a greater 
cost of working, had much less capacity for traffic, and led 
to a much heavier expense for maintenance. Others again 
held that the narrow gauge railways of India were equal to 
carrying any traffic that they might be called upon to bear. 
The opinion of the Select Committee on Indian Railways of 
1884 was that the narrow gauge railways should generally 
be confined to tr: >ks of country where that system was y in 
successful operai on, and to local lines where the traffic was likely 
to be so light that cheapness of construction more than counter- 
balanced the undoubted disadvantage of break of gauge. The 
author thought it probable that this recommendation was, on the 
whole, a wise one. It was certain that on the great majority of 
lines the ultimate traffic had largely exceeded the most sanguine 
expectations of promoters and builders. In proof of this we were 
now using forty to fifty-ton engines, and the seven to ten-ton 
engines were deemed sufficient not so many years ago, and in some 
cases 90 lb. rails, when 56 lb. and 72 1b. rails were regarded as 
— within the last few years. So it was with all the other 
conditions of railway working. 

The author next noticed the differences as between the several 
colonies in respect of their area, population, and probable traffic, 
as well asin the cost of working. These differences were so striki 
that it was impossible to frame any rules or suggestions that wo' 
equally apply to all. The cost of working Indian railways was con- 
siderably under that of working European or Colonial railways in 
general. Both in India and in Canada the freight rates were 
exceptionally low. In India this was mainly the result of the low 
cost of working; in Canada it was mainly the result of the com- 
petition that existed between the pri — Canadian lines, espe- 
cially the Grand Trunk and Canadian Pacific for the trans-con- 
tinental traffic. 

Engineers held that the cost of a railway should not exceed ten 
times the amount of its gross annual revenue. Measured by this 
rough-and-ready test, the railways of the colonies were found 
wanting. This was especially the case in Canada, where 125 
millions had been expended against 67 millions, which they ought 
to have cost on the principle stated. In India, however, this 
theoretical limit of expenditure was 163 millions for the railways 
already constructed, being 20 millions more than the actual outlay. 
Taking our eight principal colonies together, the sum actually 
expended in railway construction up to the end of 1884 was 347 
millions sterling, or 46 millions more than the theoretical limit 
stated. But this, after all, was not an exceptional state of affairs 
seeing that in the mother country the railways built up to the end 
of 1883 had cost 103 millions more than the figures at which they 
ought to stand as determined by their annual revenue. One of 
the most important principles in railway working was that of 
securing @ high range of gross earnings per train mile, or, in other 
words, run full train loads. Another was that of keeping the 
working expenditure low relative to the gross receipts. ith 
regard to the former, the colonies generally showe4 satisfactory 
results; but with regard to the latter, in consequence of the com- 
paratively limited volume of traffic, the working expenses took a 
considerably higher range than the European average. 

In view of the importance of making every possible effort to 
extend colonial railways, and so accelerate the development of 
colonial resources, the author considered some of the limitations 
imposed upon the prospects of railways as investments the 
extent of traffic available. The net earnings of colonial railways 
varied from a minimum of £163 per mile in the case of Ca: to 
@ maximum of £3804 per mile in the case of India. Queensland 
was able to pay an average dividend of rather over 4 per cent., 
with a net income of only £268 per mile. But in New South 
Wales it required an average net income of £485 per mile to return 
a dividend of 4°2 per cent. In the case of the British railways it 
required a net return of about £1800 bw mile, or more than six 
times the average of the Queensland railways, to pay oe 
the same amount of dividend. These and other figures set fort 
by the author sufficiently showed that colonial railway property 
was avery different thing from English, and that ‘the two must 
not be tested by the same criteria. 

The average cost of the railways built in our nine princi 
colonies, including India and Canada, amounted, to the end of 
1883, to £11,900 per mile, as compared with upwards of £42,000 


expended on British railways, and £12,000 on the railways of the 
United States. The lowest average cost has been incurred in 
Q.eensland, and the highest in Victoria and in India. 

It was not always within the power of an engineer to determixe 


the cost at which a railway should be made. If the alignment and 
gradients were easy, the number of bridges and viaducts few, and 
the cost of the land nominal or ni/, the expenditure would neces- 
sarily be much less, even with the same gauge, than in cases 
where the opposite conditions prevailed. The cost of equipment, 
moreover, must be proportioned to the extent of the traffic. Ifthe 
traffic was light so also should be the cost of the rolling stock. The 
rule generally adopted by railway engineers was that the cost 
of the rolling stock should represent the equivalent of a year’s 

earnings. On this basis India should have fully twice the a 
stock for the same mileage as Canada, since the gross earnings of 
Indian railways were double those of Canada per mile open. The 
effect of completing railways that were too light for the ch ti 


had told them that in our colonies the railways had cost £12,000 a 
mile. That was not an extravagant estimate. He believed in 
India they had cost £13,000 a mile, Well,.in France—the next 
dearest country to our own—they had cost £28,000 per mile ; in 
Russia, £15,000 a mile; in Germany, £21,000; and in the United 
States, somewhere about £13,000. Our colonies had, on the whole, 
constructed our railways at a lower average rate per mile than any 
other country in the world. No doubt our colonies had the advan- 
tage of ef land, and very often they had a good piece given on 
either side of the railway in order to encourage it to be made, He 
believed it was very good policy to encourage the colonists to deve- 
lope their territories, and the English people ought to give them 
every assist in that development. 


of the traffic would be to greatly increase the cost of working, or 
rather the expense of keeping up the lines; so that the ible 
economy in first cost would be neutralised by the increased cost of 
maintenance. It was difficult to lay down a hard-and-fast rule upon 
this matter, since the traffic of to-day may be doubled, trebled, or 
even quadrupled in a few years’ time on the same lines; and hence 
the conditions to be met in the near future may be entirely 
different. Such had already been the experience of several coun- 
tries, including the United States, where a much more substantial 
roadway had been entailed by the growth of traffic. And hence, 
in each separate case, the promoters of a new line should consider 
not only the traffic existing, but the traffic that was likely to be 
created ; and this could only be measured by having regard to the 
resources and population of the district through wnich the railway 
was to be carried. all cases the traffic would be likely to in- 
crease from year to year; but its development must take a much 
longer period in some cases than in others. It was inevitable that 
in a country like India, with a population of nearly 20,000 per 
mile of railway constructed, the traffic should grow more quickly 
than in a country like Canada, where there were only 470 to the mile. 

The author calculated that a railway should open up the country 
through which it passes to the extent of about twenty miles on 
either side. Beyond that distance the cost of wagon transport 
became so high as to shut out agriculturists from competition with 
those who were within the twenty mileslimit. If it were assumed, 
therefore, that the beneficial operation of railway facilities were 
not to be found beyond this area, it would appear that while the 
railways built in the United States were equal to the opening up of 
about 54 millions of square miles, or nearly twice the whole area of 
the country, excluding Alaska, the railways hitherto built in 
Canada would only be equal to opening up about 400,000 square 
miles, or little more than one-ninth part of the whole area, while 
the railways already constructed in India only provided for the 
opening up of about half a million square miles, or rather more 
than one-third of the total area. With regard to our Australian 
colonies, the 7000 miles of railway constructed up to the present 
time were only calculated to — facilities for 280,000 square 
miles, or one-eleventh of the whole area of the country. Reference 
was next made to the effect of railway facilities in increasing the 
value of the land. It was a well-known fact that in the United 
States, wherever railways had been built, the land had greatly 
increased in value. In many cases, where the land had only been 
worth from 1 dol. to 5 dols. per acre before the advent of railways, 
they rose to more than double that value when railways had been 
provided. If it were to be assumed that the effect of opening up 
the whole of our colonies in this way would be to add only 1s. per 
acre to the value of the land, the colonial landowners would be 
benefitted to the extent of £256,000,000. But these were necessarily 
speculative figures, and, as a matter of fact, in nearly every in- 
stance the actual increase of value had been much greater than 
that assumed. 

The author, in conclusion, urged that it was the interest of a 
colony, both immediately and remotely, to make every possible 
effort to p te the extension of its railway facilities. For this 
purpose it might safely venture to incur a debt that would not be 
justified for any other purpose. Not only so, but that justification 
would extend to the payment, if needs were, of a higher than the 
normal rate of interest on loans borrowed exclusively for produc- 
tive works. It did not seem to be quite beyond the bounds of 
possibility that our colonies would yet come up to the standard of 
the United States in having one mile of railway to twenty-five 
square miles of territory. If that standard should ultimately be 
attained, our colonial railway mileage would not be the paltry 
30,000 miles at which it now stands, but 320,000 miles, or about 
eleven timesas much. Population and capital appear to be the only 
desiderata necessary to this result, and these would be ultimately 
forthcoming. Meanwhile, the colony that succeeded, by taxing 
itself, by mortgaging the future, or by ste me process, in con- 
structing the greatest railway mileage relatively to its area and 
a pe was likely to have the best start in the race that our 
colonies must hereafter engage in fer supremacy at home and com- 
mercial intercourse abroad. 

The Chairman, the. Right Hon. A. J. Mundella, M.P., in open- 
ing the discussion, said that Mr. Jeans, in the concluding remarks 
of his very able and interesting paper, took a very heroic course in 
recommending the colonies to plunge as deeply into debt as 
possible for the extension of railways. He was not quite sure 
whether some of their colonies had not already as heavy a load of 
debt as they could conveniently bear; but he would say this in 
extenuation, that a debt incurred in the construction of reproduc- 
tive works was altogether different from a debt incurred, as Mr. 
Jeans had remarked, for international or dynastic wars. We often 
heard of the heavy debt per head borne by the population of our 
different colonies, New Zealand, Victoria, and others, and the 
debt was compared with the mother country. Well, the mother 
country had not the advantage of possessing her own railways. If 
she had to become the owner of the railways, she would have to more 
than double her national debt. There was no doubt an immense 
advantage toa new country to have an abundant meansof transport, 
because it not only assisted the settler in bringing his goods to 
market, but it opened up the country and developed and encouraged 
colonisation. Mr. Jeans said that New South Wales was borrow- 
ing at 34 per cent., whereas her railways were earning from 4 to 
4} 5 ad cent.; so that practically the Government of New South 
Wales was making a profit at the same time as it was developing 
its territorial resources. Whether we should arrive at the time 
when, instead of one mile of railway to 260 miles of territory, we 
should reach the United States of one in twenty-five, seemed 
doubtful. But this he quite believed, that there was a tendency in 
England to under-value the importance of colonial railways, and to 
over-estimate the danger of colonial debt. We lend money to 
every country in the world for all sorts of purposes—it might be 
for purposes of war or merely for paying debts. We knew Euro- 

countries which only paid the interest on debt by borrow- 
ing from year to year, and their stocks stood at a very good 
price indeed in the market, whereas when our own colonies 
came into the market to borrow for laying out the money in 
reproductive works, people were inclined to shake their heads and 
say that these colonists were borrowing too much. He had had a 
good deal of experience of colonists. He had the greatest faith in 
Englishmen as colonists, and in the territories that they were assist- 
ing to develope, and he believed with moderate prudence the money 
lent to our colonies was safely lent, and was as a rule well laid out. 
There was only one danger that occurred to him, that whenever a 
Government made railways and undertook their management, 
there was always a danger of jobbery. There were such things 
known in the colonies as “‘ political railways ;” that was to say, 
railways that were hardly necessary, which were made to some 
particular district in order to satisfy the demand of some impor- 
tunate legislators, and to secure their votes in the local Parlia- 
ment, We all that that was a very bad state of things. 
But taking it all in all, it was wonderful how well the colonies 
had their affairs, not only the construction of their rail- 
ways, but also the executive department of them. They were 
fairly getting up the rates of interest now until the debt actually, 
as in the case of New Zealand, had reached a point where the 
interest covervd the amount of the borrowed money. Mr, Jeans 


Mr. Price Williams said he had been particularly struck with 
the question 0 by Mr. Jeans, “‘ How much longer shall we con- 
tinue to withhold from our own colonies the 30 millions sterlin 
we have annually paid for many years to the United States ?” an 
Mr. Jeans answered, and he cordially agreed with him, “just BO 


long and no longer than the railway comm of our 
remained incomplete and inadequate.” —— very recently 
visited one of our most neglected colonies, and having specially 


devoted a good deal of time and consideration to this question, he 
had been very much impressed by the views of the author of the 
paper. He could almost imagine that Mr. Jeans had shared his 
journey of about 700 miles of the bush—the magnificent territory 
of Western Australia—and had been struck with the great need of 
English capital. He found there one of the finest climates in the 
world, where the soil was such that they had nothing to do 
but scrape it to produce some of the finest crops, and in one 
particular place there were as many as forty different species 
of fruit and corn, and different things there, and all this was 
merely waiting for English capital and Englishmen. He con- 
sidered the time had now come for our great colonies to view this 
really as an Imperial question. He thought instead of, as in 
several cases, dealing with it piecemeal, and oes about London, 
and hawking it before syndicates, the time had come for our great 
colonies to confer with our capitalists and with our Government in 
England, and say whether it was not possible to attain that capital 
and to arrange for that transport of our population, which alone 
was wanted to make those colonies the granary of Europe, and to 
om us the trade which we were now transacting with the United 
tates, which he would not say was hostile to us, but which taxed 
all our imports. He ventured to suggest that if some of 
our colonial authorities in London would take into their 
counsel, say, a Committee of the Institute of Civil Engineers, 
and some of our leading financial authorities, to consider some 
plan for supplying this necessary demand, we would find that the 
colonies—the colony of Western Australia particularly, which 
was most in need of it—would soon have the necessary railway 
accommodation. For many miles in the most fertile parts of 
Western Australia he found the crops ungathered simply because 
there were no hands to do it, and the corn was trodden under foot 
for want of hands to garner it. Mr. Jeans had spoken very — 
of locomotives weighing 40 to 50 tons, whereas they used to weig! 
7 tol0tons. He held that whilst utilising more heavy—heavy in 
one sense, because they wanted the weight of those ponderous 
engines, which were necessary in those light railways—they need 
add nothing to their cost! It would be quite possible for the 
colonies to turn over a new leaf if the Colonial Governments wo' 
go to the fountain-head to get their capital at a cheap rate, such 
as 3 or 4 per cent., and then they would be able to make these cheap 
railways at a cost not exceeding from £4000 to £5000 per mile. 

Mr. Larsen believed, from what he had seen of the Australian 
railways, that although they had only cost £12,000 a mile, they 
were as well managed as any in Europe. The stations, no doubt, 
were not so well constructed as the English stations, but then they 
were not required for the same sort of traffic. 

Mr. Crampton said that, thirty-five or thirty-six years ago, he 
my beyond a doubt that there was a loss of lifting power in the 

ront of our railway engines of 25 tons, and that he could reduce it 
to 5 tons. No change, however, had been made, and at the present 
moment there was hardly an engine in this country that went at a 
high speed that did not lift four tons up and down at every stroke 
of the piston, That meant a greater wear and tear, and therefore 
a greater cost in the working. At this very moment, on our 
big railways, the working action of the engines of from 16 to 18 
tons gave three to four hundred strokes a minute, which was 
oe EO the engine and the road. 

Mr. J. R. Moss said he had been constructing railways in the 
colonies for the last thirty years. Railways were made in different 
countries, of course, according to the uliar wants of each 
country. In the sparsely settled parts of the United States the 
railways were made to develope the country, and were therefore 
made as cheaply as possible; but the costs of the railways in parts 
of the States at all similar to that of England was really equal to 
that of England. There were many items of expense in Eng 
which there were not in other countries—such as parliamentary 
expenses. He had just finished a railway in Ceylon which went 
up 5300ft., and they had to steer for that enormous summit for 
many miles with a gradient of 120ft. to the mile. They could not 
use any ordinary level country, because they had to steer for that 
enormous summit. The railways he had been engaged upon had 
been all Government railways. For the colonies that was by far 
the best system, because the Governments there worked the rail- 
ways for the public benefit irrespective of remuneration, Of course 
they tried to make the railway fairly remunerative, but still the 
commercial element was not the chief point. The fares were put 
down as low as they could possibly be, and everything was worked 
for the development of the country. In Ceylon they had made 
180 miles of railway, paying now from 4 to 5 per cent. in some 
parts to 10 and 12 per cent. in others. The Government of Ceylon 
owned some 140 miles of the railway, and did not now owe a penn 
for it. The whole capital of a two millions had been recouped, 

ly by an export duty on coffee, partly by dividends on the 
ine, and partly by the surplus balances of revenue. As he had 
said, railways must be made to meet the particular wants of the 
localities. they had a mountainous district they must have 
heavy works. The grip of the engine was not sufficient to go up 
steep inclines unless it was a heavy engine, and with a heavy 
engine they must have heavy works. In India the metre gauge 
was a failure in some cases. For instance, the Rajpootana Railway 
was so inadequate to the traffic that the Bombay Chamber of 
Commerce had petitioned not only to the governor but to the 
House of Commons in order to have it turned into the broad 
gauge. Every single line of railway must be made with a view to 
the traffic it would have to carry years hence, as well as with a 
view to the traffic of to-day, and there was no real economy in 
putting down a 3it. gauge instead of a 5ft. gauge. 

-Mr. Berkeley thought Mr. Moss attributed an importance to 
gauge which did not belong to it. They could do an immense 
amount of work on a narrow gauge, as well as on a wide gauge. 
He had experience in the construction of both, and there was not 
that great difference in the oy of the two that many assumed. 
Nor was there a large amount of difference in the cost, unless the 
narrow gauge was made a and comparatively inefficient. The 
difference which people spoke of as “narrow” and “wide” was 
really between “heavy” and “light.” Ina country which was 
very broken and difficult to engineer, they must have curves of 
short radius, and for such curves there was a considerable ad- 
vantage in having a narrow gauge. Robert Stephenson—whose 
pupil and personal assistant he —always advocated the 
4ft. Shin. gauge. If that gauge had been adopted in India, it 
would have prevented the introduction of the diversity of gauge 
which had m so mischievous. He would impress “oe those 
who were connected with the Colonial and Indian railways the 
great desirability of adopting duplicates wherever possible. When 
they were being supplied from this country, which was so many 
miles away, the advantage of adopting a system where almost 
ev ing was du} ted was immense, 

3 tt that having been one of those who were suc 
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cessful in obtaining the 7 of the Committee on Indian 
Railways which sat in 1884, he was very glad to find that the con- 
clusion arrived at then was verified by Mr. Jeans, That conclusion 
was that the Indian Government should spend more money than it 
had hitherto done upon making railways in India, He beliéved 
that India was the only country which built a large proportion of 
its railways out of the revenue of the country, instead of adding 
to the debt of the country. They had utilised the Famine Insur- 
ance Fund. At the present time the Indian Government was 
spending between five and six millions to further increase their 
railways. He hoped that the time would come when the iron 
manufacturers of this country would reap the reward of Mr. Jeans’ 
paper, because he might tell their colonial friends that they never 
could construct the railways cheaper than at the present time, 
when steel rails were being made at £312s.6d. perton. The colonists 
should take advantage of that, because that price would not be 
long continued, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE improvement in trade which was looked for in some directions 
after the quarterly meetings, stocktaking, and election excitement 
were over, is slow in making its ap; ce. At present it is 
ue much confined to the sheet branch. Inquiries in this 

epartment from galvanisers and from merchants are certainly 
more numerous, and the orders actually booked also show up 
better. Orders are arriving not only from galvanisers in this part 
of the kingdom, but likewise from firms in London and Liverpool, 
and the south-west of England. It is questionable whether mer- 
chants’ inquiries represent in all cases genuine orders in hand, or 
whether they are not in much part put forward as feelers. 

The sheet works generally are getting a little more active, and 
some few are very busy. Prices have a slight tendency towards 
more firmness, but no advance has yet been established. Doubles 
are still selling at £6, and lattens at £7, with singles in proportion. 

Galvanised corrugated sheet makers express confidence that the 
improvement which is appearing in the dition of colonial and 
South American buyers will continue and steadily become more 
marked, and must before long result in a steadily increased 
demand for the iron of this district. It is gratifying that the 
advance in wool continues to progress, and in River Plate qualities 
the rise has been already as much as 25 per cent. It is not easy 
to secure the advance of 5s, per ton which has been declared on 
galvanised sheets, particularly in face of the severe competition 
from galvanisers whose works are located much nearer the ports. 
Still prices are decidedly firmer than before the quarterly 
meetings. 

The marked bar firms have not much to do, their order books 
showing but a small influx of new business. Messrs. Noah Hingley 
and Sons and one or two other favoured firms, however, keep 
active. Prices are retained at £7, with the extra 12s. 6d. for Lord 
Dudley’s make, and common unmarked bars are going off at about 
£4 15s. up to £5 10s., a few firms being still able to obtain £6 for 
good branded merchant qualities. Hoops and strips will find 
rather more work in the mills during the ensuing month at £5 5s. 
upwards for coopers’ hoops, and £5 to £5 10s. for export hoops, 
tube strips being £4 15s. to £5. 

The list of John Bagnall and Sons is :—Bars, lin. to 6in., £7 ; 
6hin, to flat bars, and 34in. to 4in. round bars, £7 10s.; 4din. 
to 4}in., £8; 4gin. and 4hin., £8 10s.; 4gin. to 4fin., £9; 4jin. and 
10s. As to rounds only, th i : i 


are quoted £7 10s,; and rivet iron, £8 10s, to £9 10s., according to 
quality. Sheet quotations are: 20g., £8 103.; 24g., £10; and 
27 g., £11 10s.; but these quotations are hardly more than nominal, 
Boiler ee are £8 10s., £9 10s., £10 10s., and £11 10s., according 
to quality. 

he Lilleshall Iron and Steel Company, Shropshire, is doing an 
enlarged business in special Bessemer basic steel, which is’ teieg 
rolled down in a manufactured form at the adjoining works of the 
Snedshill Iron Company. Blooms and billets of the general run 
of sizes the Lilleshall Company quotes at £4 10s., delivered to con- 
sumers in the Birmingham district, large sizes being somewhat less, 
and small sizes advancing in price according to gauge. 

Best sheets and tin plates command favourable inquiry on 
e and home account, some manufacturers’ books being 
fuller than for a month past. Deliveries have to be made without 
delay, and prices are maintained on a firm basis, In heavy plates 
there is but little doing. Tank sorts are abundant at £6 Ibe. and 
boiler sorts at well under £8 for ordinary qualities, 

Sales of pig appear to have become more contracted. The ten- 
dency throughout the district is to diminish the make, and it is stated 
that selling prices in the face of the keen competition by outside 
makers barely cover cost of production. The best qualities are 
but little wanted, and most of the business doing is in part-mine 
and cinder iron, though that is not saying a good deal. -mines 
are quiet at 50s, to 52s, 6d. for hot blast sorts. Part-mines are 
35s, to 40s.; and common, 27s. 6d. to 32s, 6d. 


Although the strike in the Shropshire iron trade is at an end. 
work has not been found for the whole of the men, two-thirds of 
them being yet idle. The terms which have ended the strife are 
unders to be that all the men in the mills and forges have been 
conceded the old terms with the exception of the shinglers, and the 
heaters and bundlers in the mills who have made a slight conces- 
sion in their wages. As I indicated last week, the men would 
certainly seem therefore to have scored a point. The employers 
had attempted a large reduction. 

Certain of the electric machinery engineers keep very well su 
ee with orders, This is the case, for example, with the Elwell- 

rker Engineering Company, Wolverhampton, who have almost 
more work on hand than they can execute, some of it being of an 
— experimental description. 

me of the engineering firms in North Staffordshire are fairly 
employed. Messrs. Fred, Silvester and Co,, Castle Hill Foundry, 
Newcastle-under-Lyne, are meeting with a steady call for winding 
— of which they make a ——- and in which they claim 
to be able to compete successfully with any district. They have 
recently shipped to Brishane a pair of high-class cou) Jed hori- 
zontal high-pressure winding engines of 50-H.P. ey were 
throughout of strong massive construction, and were built specially 
to order with link reversing motion and drum on first motion 
shaft, The engines were fitted up complete with winding indi- 
cator, steam and exhaust pipes, and starting valve. I may add 
that they were oe up bright before being shipped, and presented 
a very serviceable and altogether attractive ap ce, 

Quietude continues in the wrought iron tube trade, and negotia- 
tions are still going forward relative to joint-stock enterprise in 
this industry at Wolverhampton. It is not understood that any- 
thing definite in the matter yet been arrived at, 

The chainmakers of Cradley have determined to take a decided 
course. Notices for an increase in wages have been served upon 
their employers, and if by the 7th of August their demands are 
ignored a general strike will be declared. ~ 

Attention is being this week drawn to the deplorable poverty 
which exists amongst the wrought nail makers in the Sedgley dis- 
trict. The absence of work has reduced them to such a condition 
that they are said to be “ just left alive,” Able-bodied workmen 


who in days of rity earned £2 a week, now earn on an 
average 5s. a wee! is depression is said to be due chiefly to 
their industry having been superseded by mechanical processes, 


and to the destructive influence of the middleman. 


The summer meeting of the Institution of Permanent Way In- 
spectors, held at Birmingham on Saturday, under the presiiionay 


of Mr. W. CO. Keeling, C.E., developed some very interesting 
matter. The President, in his address, remarked that it would be 
very desirable when the institution had become formally established 
that it should be recognised by the Institute of Civil Engineers, 
and, if possible, attached to it in some way, which he thought 
might be a benefit to both institutions. A good test examination 
in practical knowledge for admission would identify a member as 
being eligible for any permanent-way post, and would promote 
self-improvement, ter speaking of the forms of permanent 
way in existence in different parts of the country, he men- 
tioned that the home railways were now nearly 19,000 miles 
in length. The rails, original y about 40lb. per ya-d, were now 


of Mr. Daniel Adamson, the chair was occupied by Mr. W. H. 
Houldeworth, M.P., and after the present situation had been fully 
discussed, it was decided to go on with the scheme, and board 
meetings of the directors are to be held daily to consider and decide 
upon the line of action to be adopted for the successful carrying 
out of the project, 

understand that Mr. Robert Austin, who for twenty-two years 
has occupied an official position in connection with the Manchester 
branch of the Amalgamated Society of Engineers, and has very 
ably and energetically discharged the duties of local resident secre- 
tary, is seeking appointment to the post of eo secretary of 
the Society, which will be rendered vacant by Mr. John Burnett’s 


nearly 90 lb. an yard, but the increase was due to the | tive 
engines employed, which at first were very light, but now, with 
tenders, weighed 60 to 70 tons. The best kind of permanent way 
was that which, while being of sufficient strength, the 
greatest degree of elasticity. He suggested that a special subject 
to which the b ight add themselves with advantage 
was to ascertain the best manner of preventing the creeping of the 
rails on single lines, which was one of the greatest evils from which 
home railways had suffered since the introduction of steel rails of 
double head or bull head section. 

Ina paper read last week at the meeting of the Institution of 
Permanent Way Inspectors, ‘‘ Upon the Wear of Wheels and Rails 
by the Action of Skidding Wheels,” Mr. W. C. Meredith stated 
that the adoption of continuous brakes had already been found to 
have effected considerable economy in the wear of wheels and rails 
and other parts of the permanent way; and, he was inclined to 
think, a not inconsiderable economy in the wear of wheels and 
rolling stock generally. 

A paper was read at the same meeting ‘‘ On the Comparative 
Effictency and Economy of Steel Fish Bolts, with Nut Locks and 
Nut Washers, and ordinary Steel or Iron Fish Bolts, with or 
without Spring Washers,” by Mr. W. J. Meredith, who 
pointed out that the fish bolt, although one of the most 
simple articles of railway requirements, was yet one of the 
most important members of the numbers uired in per- 
manent-way construction, and i ly its pt vented main- 
tenance, Within recent years, he continued, competition for the 
supply of railway material had been carried to such an extent that 
it seemed scarcely wise to entrust the manufacture of any important 
article to any but those having the highest reputation for their 
excellency of material and workmanship; and so keenly did com- 
petition press on those having the most ‘ect and powerful means 
of production, that with their high and undoubted reputation, the 

test responsibility was placed on railway engineers, Mr. 

eredith concluded by a reference to the comparative merits of a 
few of the most modern and improved designs and systems of fish- 
bolts. Other papers followed. 

The Birmingham Town Council on Tuesday accepted the designs 
of Messrs. Webb and Bell, of Queen Anne’s-gate, Westminster, 

of £78,000. 


for the erection of the new Assize Courts, at a cos 
There were 126 competitors. 


NOTES FROM LANCASHIRE® 


(From our own Correspondent.) 
Manchester.—Reports as to the condition of the iron trade are 
still little more than a repetition of the discouraging outlook which 
I have for so long had to record in my ‘‘ Notes” from this district, 
Continued absence of inquiry and miserably low prices is still on 
all sides the general complaint so far as the pig iron trade is con- 
cerned; in fact, the present position and prospects of trade are so 
unsatisfactory that the only alternative resource which makers 
have before them is apparently the gradual blowing out of their 
furnaces, and notwithstanding the already abnormally restricted 
output, negotiations are now in progress between some of the dis- 
trict makers for a still further restriction rather than go on making 
iron for which it is impossible to find a market even at prices which 
not only are unremunerative, but which do not cover the cost 
of actual production. In the finished iron trade manufacturers 
are seemingly also in quite as bad a position; from the repre- 
sentatives of the largest works in the district I gather the most 
gloomy accounts, ager business certainly is being got which 
keeps some of the works fairly engaged, 1 am assured that at 
present prices makers are losing on every ton of iron they sell, and 
that they have noimmediate prospect of improvement before them. 
It is of course difficult to see how such a state of things, if it truly 
represents the actual position into which producers and manu- 
facturers of iron have been brought, can go on for any very 
lengthened period, and the matter of most surprise is that what 
would seem to be inevitable has been staved off so long. 

At the Manchester iron market on Tuesday business was again 
as flat as it was possible to be. Actual sales were extremely small 
in weight, and these were only practicable at the lowest cut prices. 
Lancashire makers of pig iron still quote 37s. to 37s. 6d., less 24, for 
forge and foundry qualities delivered equal to Manchester; these, 
however, are only nominal quotations, as there is practically nothing 
being done at them, and where buyers have actual orders to place 
local makers are open to entertain offers. In district brands the 
minimum prices in the market do not go below those I quoted last 
week, viz., 6d. for forge and 34s. 6d. for foundry, less 24, 
delivered equal to Manchester, but the impossibility of getting very 
much above these figures, even for the best reported brands, is in 
some instances tending to break down the prices for which one or 
two of the makers have been holding out, and good foundry brands 
of Lincolnshire are being sold at 35s. 6d., less 24, delivered here, 
which is quite 1s. per ton under what the makers have recently 
been aski Notwithstanding the firm tone which has recently 
been reported in Glasgow warrants, outside brands, so far as 
makers’ iron is concerned, show a tendency to weakness rather 
than firmness. Scotch makers’ iron can be bought at quite as low 
prices as ever, and in Middlesbrough iron makers show a disposition 
to give way a little upon the full prices they have been ing of 
late where sales can be effected. 

Hematites still meet with only a slow sale. 


In some quarters a 
slightly better tone is reported, but there are still sellers at very 
low prices, and good foundry qualities can be got at 50s. 6d. to 
5ls., less 2}, delivered here, with about 1s, per ton less taken for 
forge numbers. 

In the manufactured iron trade there is a little more business 
stirring for shipment, chiefly in hoops and sheets ; but home trade 
requirements show no appreciable increase, and no better prices are 
being got. In some instances, on the strength of increased shipping 
orders, attempts have been made to get slight advances, but these 
have failed, and for delivery into the Manchester district prices do 
not average more than £4 17s. 6d. per ton for bars, £5 7s, 6d. for 
— and £6 10s. per ton for sheets, 

There is os material chan bs Ree = the condition of the 
engineeri es as com: with what I reported in my previous 
“Notes.” Where there is any little improvement it is of ph pate 
or definite character ; and generally it may be said the prospects of 
trade are no better than they have been, 

The uine anticipations of the promoters of the Manchester 
Ship ©: as to the assured success of the financial operation for 
raising the required capital for carrying out the scheme, to which I 
made reference in my last week’s ‘* Notes,” unfortunately have not 
been realised, and the failure of the subscription put forward by 
the Messrs. Rothschild has been a great disappointment in this 
district. Last week I called attention to the surprise which was 
felt at the shortness of the period allowed for the share applications 
to be sent in, and this is now generally considered to have been a 
serious mistake, which will not be repeated when the raising of the 
capital is again placed upon the market, The promoters do not 
appear to be daunted by their unfortunate failure in the first in- 
stance of the financial portion of their scheme. On Tuesday a 
numerously attended meeting of the directors was held at the 
poe rye offices in Manchester, to take into consideration the 

er course of action to be adopted. In the unavoidable absence 


Pp of an official post under Government, 

In the coal trade there is no material change to report. For all 
descriptions of round coal the demand continues extremely dull, 
and colliery ae peng have great difficulty in keeping their pits 
going more t half time without putting largely into stock, and 
engine classes of fuel move off very indifferently considering the 
limited production at this season of the year. Late rates still 
remain the basis of quotations, but although there is no actual 
reduction, the tendency of prices is in favour of buyers, and where 
anything like quantities can be moved promptly sellers are not 
very firm in ering to their list rates. At the pit mouth best 
coal averages 8s. to 8s. 6d.; seconds, 6s. 6d. to 7s.; common coal, 
4s. 9d. to 5s. 3d.; burgy, 4s. 3d. to 4s, 9d.; best slack, 3s. 9d. to 
4s., with common sorts to be got at as low as 2s, 6d. per ton. 

The shipping trade is only moderate, with prices very low, 6s. 6d. 
to 7s. per ton being still the average figures for steam coal delivered 
at the high-level, Liverpool, or at the Garston Docks. 

Barrow.—There is a steady trade in hematite pig iron, and the 
demand from all sources is fairly maintained. This is more par- 
ticularly the fact in regard to Bessemer qualities of pig iron, which 
are in full demand, for steel-making and general purposes. The out- 

ut of the furnaces throughout the district is large considering the 
tee in blast, and deliveries of late have been bulky. The 
engagements for future deliveries are large, and it is reasonable to 
expect that the present production of the furnaces will have to be 
maintained during the remainder of the season, while the prospects 
for the winter are such as to give hope of a much better state of 
things than was experienced in the corresponding period of last year. 
The value of pig iron is steadily maintained, and 42s. per ton is 
still the value of mixed parcels of Bessemer iron net at makers’ 
works. Nothing much is doing in other specimens of pig iron, as 
the uses to which forge and foundry iron are now applied precludes 
the chance of sale on large dimensions. The stocks of iron on 
hand, though large, have of late been comparatively well k 
down. Steel makers are busy only on the héavy classes of steel. 
There is a good demand for rails at low prices, and orders are 
already well held for America and for home railway companies. 
There is not much trade doing except at the steel rail a m9 
at the tinplate mills ; the only other department of the works at 
whi trade is doing is in fish-plates, which have to be pro- 
duced incidental to the contracts for rails. The demand for steel 
wire is and very little is doing in billets, forgings, or h 
Boiler makers are Hoe ee quiet, and in the minor trades 
generally the market is dull. Shipbuilders are very short of work, 
and not only is the number of hands employed limited, but short 
time4d# being worked. There is, however, some prospect of ships of 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) . 

Tur long-continued depression still prevails in the Cleveland pig 
iron trade. The market held at Middlesbrough on Tuesday last 
was well attended, but there were no signs of the long-talked-of 
revival, Buyers continue to purchase only small lots for imme- 
diate use; and consequently am are still gradually falling. 
Merchants generally offer No. 3 g.m.b., for prompt aga at 
29s. 14d. per ton, and some of them do not refuse 29s, ost 
makers quote 29s. 6d. per ton for No. 3, and in two or three cases 
29s. Sd. has been accepted for small quantities. Forge iron is not 
so scarce as it was, and can easily be obtained at 28s. per ton, or 
3d. per ton less than was taken two or three weeks since. E 

Transactions in warrants are quite insignificant. The price 
nominally remains at 29s. 6d. per ton. 

It is generally expected that there will be a considerable increase 
in stocks at the end of the month. Messrs. Connal and Co.’s 
Middlesbrough stock has grown during the past week to the extent 
of 3340 tons, the quantity held on Monday last being 268,673 tons. 

The shipments of pig iron from the Tees have been worse this 
month than during any previous month since January. Up to 
Monday last, only 46,651 tons had left the port. In the corre- 
sponding ion of June, and also of July, 1885, the exports were 
over 55,000 tons. 

The accountant to +e Board of Arbitration for the North of 
England Manufactur»:: Iron Trade has issued his report for the 
two months ending Juue 30th. It shows the average net selling 

rice of iron rails, plates, bars, and angles, taken together, to have 
been £4 12s, 3d. per ton. The corresponding figures for the pre- 
vious two months were £4 13s. 7d. per ton. The fall in the price 
of iron rails has been 2s. 8d. per ton, or 3 percent. In plates it 
has been 1s, 5d. per ton, or 1} per cent. In bars it has been 3s, 
per ton, Soe ots and in angles 9d. per ton, or 1 per cent. 
As regards e, there has been a diminution in the total output 
of 14U1 tons, or 3 per cent. The deliveries of plates have decreased 
2749 tons, or 9 per cent. Of bars, they have increased 1367 tons, 
or 11 per cent.; and of angles, they have increased 32 tons, or 
about e per cent, The quantities of bars and angles which are — 
required by the market appear to be rather on the increase; but ~ 
this hopeful sign is far more than counterbalanced by the continued 
falling off in the quantity of iron plates which seem to be needed, 
notwithstanding the temptation of unprecedentedly low prices. 

The directors of the Consett Iron Company will, at the general 
meeting of shareholders to be held on August 21st, advise the pay- 
ment of a dividend of 10s. per share. A dividend of 4s, 6d. per 
8 will be recommended in respect of the share capital of the 
Consett Spanish Ore Company. 

The depression of trade still continues to operate in the way of 
forcing who are responsible for the conduct of industrial 
enterprises—to use every legitimate means to get down cost of pro- 
duction. The coal trades of the North of England have just 
sent a deputation, consisting of some of the leading coalowners, 
to interview the directors of the North Eastern Railway Com- 
pany, and induce them if possible to lower their charges for con- 
veyance of J. Dent Dent, chairman of the railway 
company, om by several of his colleagues, received the 
deputation. e case for the coalowners was opened by Mr. L. 
A » of Newcastle, who asked for a substantial reduction of 
dues. He pleaded that the coal trade has long been in a state of 
great depression, and urged that unless relief be given in the way 
demanded, several of the collieries now at work, and contributing 
largely to the railway company’s revenue, would have to suspend 
operations. Mr. J. Thompson, of the firm of J. Joicey and Co., 

. Straker, and Mr. Marley supported the oqenaiiens, drawing 
attention to the increase of competition both from foreigners and 
from the coalowners of other districts. The deputation received 
nq definite reply, but Mr. Dent Dent, on behalf of the directors, 
said that the request which had been preferred would receive, as 
it deserved, their fullest and most attentive consideration. 

Mr. Robert Wyllie, manager of the marine engine works of 
Messrs, T. Richardson and Sons, West Hartlepool, died on the 
21st inst. It will be remembered that he met with an accident a 
short time since, A boiler, weighing about 50 tons, was being lifted 


| 
: pful size being built for sale, in order to keep the men em- 
—. Iron ore is exceedingly quiet, and prices are unchanged at 
8s. 6d. to 11s. per ton at makers’ works. Coal and coke in 
steady though limited request. Shipping better employed. 
ogin., >; an in., > ogin, 
and 6in., £11 10s.; 6tin. and 64in., £12 10s, | and | 
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from a lighter on to the adjoining quay, when the shear legs used | iron and steel manufactured goods from the Clyde. The ee and even M.52. Foundry pig remains at its = level, although 
for the purpose suddenly broke down. A chain con’ em to | at a number of the works are the reverse of encouraging, and | the pi pide whe and other foundries cannot complain of want of work, 
certain rails close by tore w = latter. A foreman, named unless fresh orders are soon available, there may possibly be oon ere are gga orders on hand for rails, fish-pla 


was killed on the spot, Wyllie had his left thigh broken 
by the rails, or timber eae therewith. Mr. Wyllie’s injuries 
were not at first considered serious, and recovery was confidently 
anticipated. It oe however, that the heart was affected by | an; 
the shock, and death b; suddenly took The deceased 
gentleman leaves a wi ae four children. e burial has taken 
place at Ardrossan, on me west coast of Scotland, from whence he 
came to Hartlepool. Mr. Wyllie took a prominent part in the 


development of the triple-expansion marine engine; and a paper | Green 


written by him on this subject is upon the 


for the meeting of the oe of 

to be held in ion next month. ey? predecessor, Mr. ele 
Smith, was drowned while bathing in Lake Lucerne three or four 
years since, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
STKEL gun casting at Woolwich i or a subj oie always excites 
at St Sheffield. The Surv “General Mr. 


oodall, writing on the steel ing at to Mr. | 


Charen MP. Division, states: “‘ You 
has been done in deviation from the 
arived atin 180, or contrary to the lanations 

which have from time to time been given to yo and Mr. 
Mundella on this subject.” At the inquest on the man who was 
killed, the principal concerned inthe casting operation sid 


The 


-_ and at any future time 
A large party of “ Cslonials ” vizited the Spittlegate Ironworks, 
Grantham, on the 21st inst., and spect about two hours i 
e works, cover 
about 16 acres and smmploy 400 1400 hands, the visitors saw in operation 


the latest improvements in tural particularl: 
ted for colonial use. ial interest was excited by the sheaf- 
harvester, to which was awarded Agricultural 

threshing machine fitted with patent 


straw truscer, tying the e straw into bundles as it left the machine. 
Several of the “‘ Colonials” took note of these contrivances, and 
spoke to me in warm terms of their adaptability for farming pur- 
Pott and The visitors were entertained to luncheon at the Guild- 


The check given to the Manchester Ship Canal by the any 
Tr the eight millions required for its construction 

not regarded as likely to stop the ultimate result. Orders nate 
here for tools and machinery for the undertaking are being 
proceeded with all the same. Manchester has made her mind if 
she cannot get the sea to her she will go to the sea, and the battle 
has gone too far for the victors to be baulked on the point of rea 
ing the reward of their labours. Sheffield has suffered seriously 
for the lack of water-way communication, and various schemes 
have been pate but none have ever been vigorously tackled 
by —- people, mainly because many of the leading capitalists 
are largely concerned in the railway companies that co their 
the 

t is stated that the “hitch PP an pa the adoption of a 
sliding scale for Yorkshire is 
likely to be amicab ote “hitch” was regarded as 
serious hte ey to el the success of the scheme, though the 
chairman of the Associated Coalowners expressed his belief that 
the negotiations had brought about such a friend! y feeling that he 
did not think the relations of coalowners and co! would again 
be imperilled by a strike or lock-out. At the same time he did did 
not seem to have any great faith in the ultimate adoption of the 
scheme. Broadly stated, the proposals provided that a number 
of coalowners and their representatives, with an equal number of 
miners and their representatives a form a board to deal with 
all dispated questions affecting th other 
colliery workmen’s remureration. It further oe Serta for a basis 
from which the wages should rise fall according to the 
fluctuating value of coal, and determined how that basis should be 

also with the duties and powers of the board 

in relation to the disputed questions. A sliding scale which would 
really meet the relations of capital and labour, and continue a 
permanent institution, would be hailed by the most sensible of 
colliers and owners alike. 


ley orsborough, 
of positive depression. for 
some years past by Mr. T. A. Mann, has been acquired by 4 
Strafford Main Colliery whose wor! hove 
tending in the direction of 
become necessary. When they acquired the pit, a pit- 
head notice was given to the men, stating that the “ Tamip money ” 
—about 4d. per score—would be taken off their 3; and on 
their failing to start work at the reduction on Th y morning, 
they were told the pit would be closed. It is understood that the 
Strafford Company will utilise the Rockley shaft in sinking a ven 
tilating shaft to the Silkstone seam. 
The ivory sales at Liverpool have resulted in a rise of £5 per cwt. 
runt the This advance is not 
ivory cutlers in raising their prices, and 
ivory-bandled outlry tlery, consequently, will 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE iron market has been comparatively steady in the week. 
for abroad, and the larger shi mete Iz the week, which have 

imparted a rather more cheerful to business. The past 
week’s shipments of Scotch amounted to 11,120 tons, as com- 
pared with 6016 in the p ing week, and 9571 in the same week 
of 1885. Italy and the United States are at Present our best 
customers. The stocks in Messrs. Connal and Co.’s Glasgow stores 
have increased by about 4000 tons in the course of the week. 
compared with 90 at this date 


year. 
and the tone was firm, 
113d. to 39s. oo Transactions occurred on 
pe at 39s, 1 24. cash. To-day—Thursda ties market 
was di » with ee oo at 39s, 2d. to 39s. O}d. cash. 
The current values of makers’ are as follow: 
f.0.b. at Glasgow, ton, No. 1 
46s, 6d. and 43s.; oan, 


distress in the iron districts. 

Coalmasters report that pace ag been obtaining firmer rates 

a coals within the past few pn age they attribute this not to 
improvement in trade generally, but to a scarcity of coals at 
ned of the pits for the moment, on account of the miners being 
absent on holiday. The quotations, although somewhat fuller in 
reality, are therefore left nominally without change. The ship- 
| ments of of the past week embraced at Glasgow, 24,002 tons ; 
ock, 5237; Ayr, 9927; Irvine, 2571; Troon, 7668; Leith, 
2553 ; Grangemouth, 14,001 ; and Bo'ness, 7162 tons. 

A serious dispute has arisen between the managers and the 
colliers at the large pits of Messrs. William Dixon at High 
Blantyre. The miners, considering that certain of their number, 
who were dismissed, had been made victims of the agitation of the 
others ae the ‘reduced wages, left their work in a body two 
weeks ago essengers-at-arms served summonses for the eject- 
ment ofel miners from the com dwellings at 
Stonefield. The men have been addressed on the subject by repre- 
sentatives of the Socialist Society, and they threaten to resist in 

deg A the ejection of their Siious from their houses. The dispute 
has thus assumed a very bitter and threatening aspect. 

In the Irvine district the miners have been served with “ ~ 
men = that the present prices of coals to 

its an increase rather than a reduction of 
| consider resistance useless, as they have no combination to support 
them in opposing the decrease. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THERE is not much animation in the steel rail trade. Fortu- 

ture | nately, Bombay, Canada, and New Orleans have put in a few 
and one consignment of 2000 tons to the last-named place | em 
occurred on Saturday. 

I am assured by railway authorities that rail 
quite so bad as represented in some quarters, 
stimulus. Toon, and another large works in the district, may 
shortly be expected to enter into competition. 

New inventions suggest other new inventions. The steel r 
has brought a steel chair to the front, by Mr. Thomas, OC. 

Merthyr” Rail 


** Brecon and way. Its merit is extreme sim simplicity. 
Railway men of eminence speak highly of it, and as steel — 
are certain to become general, it comes to the front in the f 
time. 

Coalowners are that troubles are not coming singly. 
The pont on Welah eon! to has already told, and is certain 


still more seriously fora time. Iam told that a large firm 
in Cardiff used to load twenty steamers a month for Russia, and 
now this has dwindled down to three month. iff 
owners have, however, the consolation of knowing that their coal 
is infinitely superior to the bulk of Russian coal, and the industries 
and authorities of that country are certain to get to loggerheads. 
Russia can no more do without our coal than she cal a without 
our men in her ironworks. Hughesoffski, in Southern Russia, is 
raled by an old Cyfarthfa ee named Hughes, and he has 
fully a hundred Welsh workmen with him. 

Russian tactics in taxing our coal were sought to be imitated by 
the Bristol Town Council last week. It ap that they proposed 
to tax all coal coming a to Bristol from Newport, Cardiff, 
and Lydney 1d. per ton, Mr. Sibley on the of 
numerous traders in Newport and elsewhere, a strong p 
against this; and, for the present, the Bristol Council have Etoreed 


xport totals were low all round last week, and a good 

deal of uneasiness naturally prevails. The Rh hondda coalowners 

appear to be suffering the most, and for No. 2 the demand is quite 

out of keeping with capacity of output. Prices are weak for house 
and steam coal, and prospects of lessened wages are getting certain. 
In this matter the Ocean sliding scale quet the ball this week, 

as the first of the scales that come into operation, by announcing 


others, Ferndale and Associated masters, will be certain to follow 
the same, and if the reduction in each does not exceed this, the 
men thankful. the 
ustries are ering in consequence o general 

depression. The sale of coke uous in 
this list, and railway returns show a great falling off in coke 
transit to Midlands and elsewhere. A local contemporary ; ie 
that a Staffordshire ironmaster has lessened his 5, onl of Welsh 
coke by one-third, having to blow out several of his 

Tin-plate continues the only industry with any vitality 
about it, and thanks to the steadiness of business, a large mak 
comparatively of steel bars is going on at several of the steel works, 
Swansea alone received over 3000 tons of steel bars and pig iron 
last week. Middlesbrough pig holds its own in the estimation of 
some tin-plate workers. 
Close upon 60,000 boxes of tin-plates were shipped from Swansea 
pos ia the werk lene to 
12, Kes, & gi augury; and it is wan’ as prices are 8! 
too low the excellence of the quality turned out. 

The question is under consideration again of trying to improve 
Prices by restricting make, but as stocks are falling, makers can 
afford to wait a little. 


tons were shi, last week to alone. 
In Monmou a fair trade is being done, and quotations are 
Several fatal colliery accidents occurred last week. There is anim- 


pression abroad that coal pits — unskilled labour, and 


=" call ttention to the constan' 
co manager my nm e increase 
of candidates for vacancies as colliery managers. Last week at the 
South-Western Board seven ane and the greatest num- 
ber of marks was gained by Mr. C. a > eile Sanaa In 
the present state of the coal trade, collieries are 

to be closed, and the export has “fallen of 500 to 70,000 tons a 
pad from Wales alone, prospects for young co managers 
are bad. I am glad, however, to find that Cyfarthfa pg 
which have had a long period of stagnation, worked all last week. 
The colliers were quite jubilant at having a full — and espe- 
cially when they found that they could begin again on Monday. 

A new foun buen ab Gasth Anchor Werke. Taff 

ther busy with Bilbao and Ebb’ 

e on. rather wit ore, Ww 

Vale companies getting in Some 
good coal too, took 

Welsh colliorein the Brymbo district, N 
a reduction of 5 per cent. 


NOTES FROM GERMANY. 


(From our own Correspondent.) 
From the Silesian district the news is somewhat more en- 
ing. For the moment it is not intended to — out more 


fe monte longer. ‘Tere aes 
ew months longer. There large stocks of forge 
month longer. areal age of forge pg hand 


a reduction of 6d. in the pound for the next three months. The Ww 


on the like smaller railway eee. In bars the tiade is 
still very dull, but plates and sheets are in request at M. 135 to 
140, and even 145; whilst the best qualities fetch M.150 to 155 
p.m.t. Bars are M. 95 to 97°50 p.t. 

The Rhenish-Westphalian iron and coal market is still in an 
unsatisfactory condition. The demand is limited, and only the 
best situated works can look the future in the face. The restriction 
of output is not yet in re ae to the small demand, and there- 
fore there is no hope of better prices for the present. The news 
from France and Belgium, on the other hand, is quite favourable, 
and there are few complaints. To return to the Rhenish-West- 
phalia district, ores, in consequence of the diminished demand 
caused by restricted output of pig iron, have receded somewhat, 
and s tone is now M. 7°50 to 7“0—last quotation, M. 7°50 to 
8°00; roasted M. 9°80 to 10°30—9'90 to 10°40; iron glance, M. 
8°90 to 9°10 (M. 8°9 to 9°20) p.t. at mine station. Pig iron cannot 
maintain its quoted price on account of the small demand. Spiegel- 
eisen, thanks to the convention, keeps up its price best, and for 


10 to 12 per cent. Mn. quality the average is M, 46 to 47; 
better to two marks ‘orge pis hes has to 
contend with and is difficult of sale. » best quality, M. 39 
to 40; estphaliay M. 41 to 42; 
inferior bers foundry pig, No. 1, 52 to53; No, ty 50 to 
Siagen Bessemer pig, B. 43 to 44; Westphalis 
iegen Bessemer pig, estp! Pp. 
at works; basic pig, M. 38; Luxemburg forge M. 29°60 to 
30°40 p.t, at works, and has occasionally been hcheaper. Bar 
iron has not gone in price, but it is difficul of ; 
good common range, M. 93 to 98 ; Tinian, 1 to 2 abate 
would be given. Angle iron, M. 100 to 105 ; girders, M. 94 to 98, 


in + by jut th this amount in order to compete in those 


to 133 p.t.; steel Se sg M. 145; 
iron sheets, cae 142 to 145; steel sheets considerably higher. In wire 
rods the export is almost nil, and the sale all round dull. Ini 
M. 102 to 106; in steel, M. 105 to 110; rivet iron, M. 115 to 130; wire 
nails, M. 130 to 140; rivets, M. 155 to 162; wn iron and steel wire 
about M. 115, and ‘higher; complete wheels and axles, M. 315 to 
320; steel tires, M. 220 to 235; steel mine rails, M. 90 to 95, all 
— The Fae wagon building works are badly off, as no 
are coming in as old ones are worked off, and the posi- 
tion of the machine factories is precisely similar, with the excep- 
tion of a few special cases, where demand and sales are satisfac- 
tory. By working short time the orders still keep them going, but 
at the poorest prices. It is reported here that through the inter- 
cession of Prince Bismarck the Japanese Government has been 
induced to give to a German firm the manufacture of the whole of 
the rails which it will require for the next eight years! If this 
ay prove true, the question may be reasonabl a, what 
ers and our diplomacy have been t all the 
this has been taking place ? to be 
transaction is estimated at £200,000. 

coal, BODE ODDe coal is, for gas, M. 6 60 to 7°80; long-flame 

5°60 to 6°20 ; lumps, M. 7°60 to 8°40; slack, M. 3°50 to 4; 
M. 4 to 4°50; slack, Bl. 4 4°50 to 5°40; 
me P M. 8 to 10°50; cokes, patent, M. 8°50 to 9°50; other sorts, 

smalls, M, 6°80 to 7°50, all p.m.t. at mines, 

The Pommerische Maschinenbau Gesellschaft, in Stralsund— 
Pomerania—has acquired a patent for a manure distributing 
machine, and in consequence of the great demand for their 
machines, is about to raise its capital from M. 450,000 to 
M. 900,000, in order to enlarge its works and increase its output. 

A probably unique but melancholy incident occurred in conneo- 
tion with the terrible smash which recently took place near 
i on the Bavarian Railway, when two express trains ran 
full tilt into one another, namely: a guard, who had been on the 
line twenty-two years, on over it the — 4 oe - 
affected at the sight of the immense heap of wreckage, tha 
arriving two hours later at his destination he was ge a 
stroke, which necessitated his conveyance to the yet where 
he now lies in a precarious state, and will very likely not recover. 

The dividends which will be paid this year and those paid in the 
last by the works, companies, and firms, some of which are the 
wealthiest, oldest, "best known and most celebrated concerns in the 
country—given below—will enable your readers to form a judgment 
from an economic joint of view concerning the present situation of 
industrial und in ly Annen Steel Works “74 this 


0 p.c. ; 
Ironworks, pte .c.; Hoerder Union Mines Iron and 
Steel Works, sae p.c.; Hochdahl Blast Furnaces, one— 
0 p.c.; Cologne-Musen Company Steelstone Mines and Spi 
Furnaces 0 p.c.— 0 p.c., Koenigs and Laure - utte, 
Silesia, to 1 p.c.—4 p.c.; Lauchhammer Saxony, 
2 to 4 p.c.—4 p.c; ger Ironworks, 0 p.c.—0 2 ; Louisa 
Coal 0 p.c.—O p.c.; Markisch- estphalian 
.c.—0O p.c.; Menden and Schwerte hy Mills, 


ork, 7 


0 


5 to 6 3 ; Bra- 
dower 1 to2 p.c.—1} p.c.; 
24 Paper Bi ils, 15 p.c.—-15 p.c.; Gorlits 
p.c.—3 p.c.; Grollwitz Paper Mi p.c.—15 p.c.; Gor! 
Fabrik for way materi , 5 p.c.—s p.c.; Gorlitz Maschine 
Fabrik, 0 p.c—0 p.c.; Hamburgh vyabriky One Factory, 12 to 15 p.c. 
—6} p.c.; Hannover Maschinen Fabrik, riority Shares, 
2 p.c.—2 ; Harburg-Vienna Tadia Factory, 15 to 


18 p.c.—20 p. Works, 5 to 6 p.c.—5 p.c.; 
Menberger Foundry, 24 to 3 ox Rostock hipbuilding 
Company, 0 p.c.—0 p.c.; West Wire Rolling and Drawing 


Mills, 2 to 3 p.c.—4 p.c. The ividend for this year—always the 

first figure—is not to be taken in every case as absolute, because 
some firms are chary of giving the exact figures prematurely ; = 
they may all be taken as within the slightest shade of being the 
amounts which will be paid—i.e. where any at all is paid—and 
then it frequently comes out of reserve funds, 

The firm of of Wilh ilhelm Hartmann and Co., Fulda, Hessia, has 
introduced a new steel saw for — metals, the teeth of which 
are as hard as diamond, whilst th e remains as flexible as if 
of unhardened steel. 


saws ever yet 
50, | making 


uced, 
band saws for cutting out articles in iron, steel, &c, 


gu 
i] 
in the furnace was 10 tons, but he had made castings as heavy as 
f 20 tons. The main point for Sheffield is that the Government renee ding 
H authorities were not engaged in any large casting, though it i tinal 
quite satisfactory to local firms to know that the authorities eepers, M, 122 to 155. he fear expressed by makers here, 
experimenting in steel castings after the immense expen mentioned in a former letter, of the English competition, has 
: made here to supply everything the Government may need at dily been realised at Altona on the 12th inst., when an English 
H carried off the order for rails at M. 124 p.t., inclusive of 
> bt and duty, against the German firm—Krupp—who tendered 
| . 121 at works. But to the latter price M. 6 to7 had to be 
che matter. 
Meanwhile the colliery und ings in this district continue in 
Sp.c.; Bochum Steel Works, 7 p.c.—1l0 p.c.; Dortmund Minin 
Company, A shares, 0 p.c.—0 p.c.; Dortmund Mines Steel and 
Ironworks, pad shares, 0 p.c.—0 p.c.; Eschweiler Coal Mines, 
in Aix-la-C lie, 1 p.c.—1 p.c.; George Marian Company Iron 
Dessemer es are in bree thousand 
was a distinct being, so to state, who had graduated from a door- 
boy and become a veteran, singed by explosions and asthmatic by 
; 8.; Calder, 45s. 6d. and 40s. 6d.; Carnbroe, 41s, and 39s.; Clyde, 
42s. 6d. and 39s, 6d.; Monkland, 40s. and 36s. 3d.; Govan, at 
Broomielaw, 40s, and 36s. 3d.; Shotts, at Leith, 43s, 6d. and 43s.; - —— 

% Carron, at Grangemouth, 47s. 6d. and 44s. 6d.; Glengarnock, at ' co workers of Remscheid—the Birmingham of Germany. It not 
Ardrossan, 41s, 6d. and 39s.; Eglinton, 39s, 6d, and 36s, 6d.; Dal- | fu only cuts cast and wrought iron and steel, but glass, and, as is 
mellington, 40s. and 37s. 6d. claimed for it, keeps its edge infinitely longer than the very best 

In ey ays of the stoppage of work for the holidays, com- tion to 
paratively little has been done in the past week in the export of 
| 
| 
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(From our own Correspondent.) 
New York, July 17th, 

Tus week’s trade and commercial returns up 
© last night show a 12 per cent, increase over the 
rt of the same week last year. Jobbers are 

fu of confidence. Textile manufacturers are 
better pleased with the autumn outlook than 
they have been for some time. Orders for new 
machinery show it. One ticut concern 


carried off orders through city agencies for the 


40,000 dols. worth of mach » and a Phila- 
delphia has el ‘a contract for 

$6,600 tole rices are surprisingly firm 
’all agg Mills and factories are resuming 
after a week or two’s suspension. ae are 
early, In the heavier of trade 
and industry, such as iron and steel, coal and 
lumber, there is a a | apathy, not "due, how- 
ever, to any curtailment of demand, but to a con- 
servative policy pursued by large buyers, who 
have on more than one occasion recently pushed 
prices up onthemselves, The feeling here is that 
we are on the eve of an active building and manu- 
facturing season. The best posted architects and 


builders are all of one opinion in reference to | &- ®. 


building enterprises, and estimate that our aver- 
age weekly investments will be for the year 
1,500,000 dols. One great drawback is the enor- 
mous taxation and high assessments. The wo 
facturing interests complain a good deal, 
more are preparing to follow the ‘oample of ‘be 
electrician, Edison, who removed 
from the city to avoid annoyances as one sort or 
another, The month of July is usually a dull 
one in metropolis, and this month is no 
exception, The habit of the summer 
months in summer resorts leaves the city com- 
paratively bare, but an enormous business will be 
done nevertheless. The crop reports are favour- 
able. Commercial reports are satisfacto: Ad- 
vices from Pennsylvania and from the restern 
iron centres are bright, The heavy railroad 
building going on in so many States is helping the 
— industries, The ironstone just 
been reorganised at hay: gre eg for the purpose of 
presen. nr railroad rates on ores from the 
‘West. The wrought iron pipe makers have more 
orders offered for the next ninety days than they 
can execute, and cast pipe contracts are also 
driving the mills, Nails have advanced 10c. per 
keg. Old rails are in liberal supply, both home 
foreign. Up to date receipts this year from 
have been 16,000 tons, Total of 
pt rn at all points, 2,200,000 boxes. The 
icate seeking higher tin- plate tariff duties 
will make their best effort next winter. The tin. 
plate interests here will meet their nte 


anuary Ist, 

19,000,000 lb. at the same time Pig 
is 17dols, 18 do be. for 
Dalmellington, 1 5c. for Col 

18 dols, 75c. for 
16 dols.; No. 2 foundry, Tike Nel No. 1, 18 dols. 
to 19 dols. ; nails, 1 dol. 9c. to 2 dols.; 
35 dola.s English Bessemer, 18dols. 50c. tol do 
steel rails at mill, 34 dols. to 36 dols.; T rails, old, 


NEW COMPANIES. 
PA following companies have just been regis- 


Sherman Iron and Steel Trading Company 
(Foreign Patents) Limited. 


Upon terms of an eqpomnnt of the 10th ult. 
this company rchase from John 
Edwin Sherman, of New Yor , at present residing 
at the First Avenue Hotel, Holborn, the patent 
rights for the whole world (except the United 
Kingdom) granted for certain improvements in 
the manufacture of iron and steel. It was regis- 
tered on the 16th inst. with a capital of £100,000, 
in £1 shares. The purchase consideration is 
£95,000 in fully- id” ahs shares; 50,000 of these 
shares are to be allotted to Mr. John Trehane, of 
28 and 29, St. Swithin’s-lane, in consideration of 

vances made and services rendered. The sub- 
scribers are :— 


72, Lenthall-road, Dals' 
W.. Powter, South 


G. 4 47, Walterton- road, Westbourne 


Cohen, 49, Buckingham-place, Brighton... 
A. Martin, 28, Bellefiel eld-road, Brixton, clerk .. 
J. St. Paul's-road, Camden-square, 
accoun' 
H. M_ Fresh iter, “Marsde ‘road, West 
The number of than 
three nor more than nine; the subscribers are 
empowered to aj t the first directors and to 
fix Their qualification, to determine the remune- 
ration of the Saeed and are to act as 
ad interim; these gentlemen may nto appoint a 
means , solicitor, secretary, and au- 


Simond’s Steel and Iron ing Compan 
pany, 


on the 20th inst. 
with of "0,00, in £5 to pur- 


chase the patent rights, un dertaking, and usiness 
of the Simond’s Round Forging Com Limited. 
The subscribers are :— wee 


nery Company, ited . ? 
Brackley-strect, ‘Golden-iane, 


J. Burton Sherborne-lane, “timber mer- 
chant 


J. Tolley, 66, Cannon-siree, architect 
Ga. W. Brockfield-road, South Hackney 
J. Hansford, 1 8, Angel-road, Hammersmith 
The number of directors is 
Ahree nor more than nine; qualification, 100 
chairman 


ty miles | i, 


company. The chairman will be entitled to a 
remuneration of £500 per annum, the vice-chair- 
man to £100 per annum, and each other director 
(except Mr. Cayley) to £300 per annum; the 
board will will be further entitled to 10 per cent. of 
the net profits in excess of 10 per cent, per annum. 
mani irector for seven years at as 0! 
£1000 per annum unless the same be “canes 4 
board; he will also be paid 

travelling expenses, 


General Construction Company, Limited. 
This company was registered on the 16th inst. 
with a capital of £50,000, in £10 shares, to act as 
contractors for the construction, equipment, and 
maintenance of railways, canals, tramways, or 
other kindred works in Great Britain or else- 
where. The subscribers are :— 


W. 68, ‘Queen’ Bayswater, grocer 
Ww. — 20, Bucklersbury, builder .. .. 
Sampson, 80, Lombard-street, aes ee 
ith, Gorn ht, Strood, clerk . oe 

grocer .. 


Shi is net to bo lees than 
three nor more than seven; the subscribers are to 
appoint the first and act ad interim; the company 
general meeting will remunera’ 


John Bowes and Partners, Limited. 
acquire and work the 


Partners, It was 


@ capital of £600,000, in £10 shares. ‘Tho vale 


rs are :— 
Shares. 
*C. M. Palmer, tle-on-Tyne, 1 
Western, Essex- -street, solicitor 1 
*G, A. Jamieson, 24, St. Andrew- square, Edin- 

*A. M. Palmer, Newcastle, glass manufacturer .. 1 
*G. A. Western, 35, Essex-street, solicitor 1 

R. W. Cooper, Newcastle, solicitor... .. .. .. 1 
> V. Gregory, Newcastle, coal fitter .. .. 1 


The number of directors is ash te be lene. than 
three nor more than five; the first - the — 
scribers denoted by an asterisk. oO. M. 
Palmer is chairman managing 
director for life at a salary of £3000 per annum, 
and will also be entitled to a commission of one- 
fourth of the net — after payment of 
debenture interest, such commission to cease on 
the Ist July, 1896, or when the of the 
same shall amount to £100,000. 


Leeds and North of England Boiler and Accident 
Insurance Company, Limited. 

This company was registered on the 21st inst. 
with a capital of £50,000, in £5 shares, to insure 
steam boilers against injury, me or loss by 
explosion, and to insure other property against 
boiler explosions or collapse of flues ; om to effect 
insurances under the Employers’ Liability Act, 
1880, The subscribers are :— 


Robert Addyman, Leeds, merchant 
W. Holton, Sorter, York, woollen mannfacturer 
les, Cleckheaton, card oo ee 
W. Brown, Leeds, eo oe 


J. T. Horsfall, Mor! 
J. W. Addyman, 15, it-parade, solicitor 
The number of directors is not to be less than 
three nor more than twenty-three; qualification, 
£250 in shares or stock; the subscribers are to 
—_ the first; the company in general meeting 
determine remuneration. he managing 
= will be required to hold £50 in shares or 


SSsssss 


Power tsa Company, Limited, 


This com poses to purchase the patent 
rights of Peter Goodwin, 
together with the business carried on by them at 


ama under the style of the Patent Power 
a Company, Limited. It was registered on 

the 20th inst. with a of £20,000, in £10 

shares, with the following as first subscribers :— 


Shares, 
*James Sh 18 and 19, Arcade, St. Mary’s- 
Manchester, engineer and pulley 


*Peter Good 18 and 19, Areade, St. Mary’s- 
> a » engineer and pulley manu- 


facture 
<= Walthew, Reddish, 8 tockport, cotton spinner 


ew Heston Norris, Stockport, cotton 
by? R. Lawrence, Cheadle, Cheshire, lathe mer- 


GW. Goodwin, Old Trafford, Manchester, soap 
manw 
J. Ardwick, “Manchester, engineer 
The number of directors is not to be less than 
four nor more than seven; the first are 
scribers by an asterisk. 


Smoke Consuming and Fuel Saving Appliances 
Company, Limited, 


This com istered on the 21st inst. 
with a capital of £2 
and work 


~ 


, in £1 shares, to acquire 

patents relating to smoke consuming 
and fuel saving appliances. The subscribers 
are :— 


Shares. 
Colonel H. C. Glass, Bentley in Tape 


oe 1 

W. Strapp, Redhill, Su | 

J. E. Mo er, 160, Kensington road, mer- 5 
Paterson, 5, “Cam: den-gardens, Uxbridge- 

road, eer 

Dunn A, Woodlands, “Upper ‘Norwood 1 
Marsden, 40, Buc! eklersbury, secretary to a 

Registered without special articles, 


Thomas Carr and Son, Limited. 
This is a reconstruction of a company 
on the 8th of April, for the purpose of com) 
with the requirements of the Stock Ex 


Shares. 

J. D. Hill, Osbaldiston-road, 2 

G. H, Furmedge, 10, New B: 20 

H. Copeland, 10, New Broad-street, cont: - 2 

H. W. Adams, 10, New Broad-street, secretary .. 6 

W. Coogan, 44, Manaton- » Peckham .. .. 5 

by | J. A. Jarrett, 141, Ramsden-road, Balham ; 5 
Ww. R. Carrff, Scotswood-on-Tyne, manufacturer 600 


as tile manufacturers, &c. It was registered on 
the 21st inst. with a capital of £100,100, in £5 
shares, e subscribers are :— 


The number of directors is not to be less than 
three nor more than seven; the subscribers are 
to appoint the first and are to determine remune- 
ration; qualification for subsequent directors, 
200 = are empowered to 
appoint the first managing director and secretary, 
and to determine their remuneration, 


Tyne Plate Glass Company, Limited. 


This company was registered on the 16th inst. 
with a capital of £150,000 000, in £100 shares, to take 
over the Tyne Plate Glass Works at South Shields, 
Tyne. ate Charles Mark Palmer, trading as t 

te Glass Company. The 


Shares. 

C. M. Palmer, Newca tle, coalowner 

A. M, Palmer, N lass tu -* 

J. Gregory, Newcastle, fitter .. oo 
R. Watson Cape, Newcastle, solicitor .. .. 

Edmund Brown, South — glass msnu- 

J. Price, Newcastle, engineer ; os! 00 
J. Hall, Newcastle, me:chant .. .. .. 


The subscribers are to nominate the first. direo- 
tors; qualification, 20 shares; the company in 
general meeting will determine remuneration. 


MECHANICAL HAULAGE AT THE 
BILBAO IRONSTONE MINES.! 


THE following is from a paper by Mallizard-Taza 
in the Bulletin de la Société de UIndustrie 
Minérale. 

The ironstone beds of Somorrostro are situated 
on the summits of a steep chain of hills, some 
650ft. to 1000ft. high, situated between Bilbao 
and the sea. At their footruns the river Nervion, 
navigable for vessels of considerable tonnage, and 
flowing into the sea at Portugalete, a few miles 
— From the foot of the hills to the loading 
jetties transport is effected by railways, usually 
straight, and with no serious gradients, For the 
descent of the hill-side wire ropeways, either on 
the Bleichert system with two ropes, one for 
carrying, the other for traction, or on the Hodgson 
system, with a single rope travelling with the 
tubs, are in some cases used, but these are onl: 
capable of dealing with comparatively an 
quantities of material. The—Lancashire—“‘end- 
less chain” is not suitable, as the 
eae almost in the same direction and not 

For the ” transport of larger quantities, self- 
acting jibs or inclines are used, of which the 
following may be taken as pe examples :—The 
MacLean inclined plane is about 330 yards long, 
with a gradient of lin2. The full po empty 
wagons are attached to either end of a single rope 
passing round two horizontal pulleys at the head 
of the incline, and controlled by a brake. The 
useful load for each trip is about six tons, con- 
tained in two wagons, 

The Orconera plane is about 1300 yards long, 
with an average gradient of 1 in7. It has two 

lel lines of rail, and about one-half the 

h is on a@ curve, necessitating inclined guide- 
sheaves for the , Which are coiled in reverse 
directions on two , about 16ft. Gin. diameter, 
keyed on the same axle. Each drum is furnished 
with two brake sheaves, the whole controlled by 
four strap brakes shod with cast iron brake blocks, 
and operated simultaneously by the brakesman. 
A train consists of or 4-ton 
or a net load of fro to 32 tons, and abo 
3000 tons of ove per day ean be dealt with. 

The ey A: plane is about 660 yards long, 

with a total fall of about 175 yards, the —. 
varying from 1 in 2 9, 1 in 3 3, and 1 in 4, on the 
upper, middle, and lower sections respectively. It 
is laid with a double track of 3ft. 3gin. gauge. The 
oe about 16ft. Gin. diameter, are of slightly 
conical outline, and are formed of wrought iron 
plates Zin. thick, carried on three cast iron frames, 
the two outer ones being formed to receive brake 
straps, while the centre one is cogged, and gears 
into a pinion in the ratio of 8tol. The shaft of 
this pinion carries a large “fly,” with four straight 


wings, about 6ft. Gin. wide, oa 16ft. Gin. outside | 


diameter, formed of wood planks on iron frames. 
By adding 0 or removing one or more planks the 
speed can be ted to a nicety, and with 90 
300 vane per minute of the fly a train speed of 
—, is itted and never 
lg e run of yards takes about 
three and a-half minutes, and as six or seven 
minutes are occu; pied in making up the trains at 
each end, they can be despatched Tt intervals of 
ten minutes. A train consists of ht 2-ton 
wagons, so that about 1000 tons can be dealt with 
in a day of ten hours, and by increasing the 
number of wagons in each train this might easily 
be brought up to 1500 tons. The ropes are of 
steel, 1}in. diameter. The drums are mounted 
at a sufficient height above the rails to allow the 
wagons to pass beneath them, and by means of 
two short inclines in opposite directions between 
the drums and the head of the plane the trains 
are ge up with a minimum of labour: 
is illustrated with drawings and 
machinery. 


Pi dh the Cadegal incline and 


Kensincton Mus&uM.—Visitors during 
the week ending July 24th, 1886:—On Monday, 
Tuesday, and Saturday, free, from 10 a.m. to 
10 p.m.» Museum, 8355; mercantile marine, 

and On 


tions, 292. 13,909. verage of corre- 
ing week in former years, 17,499. Total 
from the opening of the Museum, 24,983,764, 


1 “ Proceedings,” Institution Civil Engineers, 


Srom the Journal of the Commissioners 0) 
Patents. 


Applications for Letters Patent. 
be <a mts have been ‘‘communicated” the 
name au —— of the communicating party are 


printed in 
July, 1886. 
9374. Reszatinc and Rerrontinc Trousers, &c., 8. 
Barnes, « Bath. 


9375. Fine- -EscaPes, E. T. Ward, Newmarket. 

9376. Toys for ProJectinc ExpLosive MissiLEs resem- 
bling Torpepogs, F. R. Baker, Birmingham. 

9377. Arracuinc Knoss or Hanpies to A. 
Moore, Birmingt.am. 

Epoine and Gutter, R. Guest, 

anc 

9379. Feepinc-Box for Piazons, &c., J. Neal, Ashton- 
under-Lyne. 
280. Bosses for Water Surrty, G. Cooper, 


H. J. Allison.—(—— Kinsman, —. 

9382. STRAIGHTENING, &., Mera Bat Bans, B.C. Tilghman, 
London. 

9383. the Pictures in a Macic- 
LANTERN, W. C. Hughes, London. 

9384. Sxwinc Macuinery, H. W. Hadley and W. L. 
Grout, London. 

9885. THermMomerers, P. Ward, London. 

a Motion of Looms, W. Smith, Man- 


9387. Rereicerator, E. Walker, Scarborough. 

9888. SupPLy and Discaarce of Hor and Coup WATER 
to and from Barus, H. Sutcliffe, Halifax. 

A SELF-REGISTERING G. Baker, 


9390. Casine for Iron and other Merats, W. B. Ash, 
Birmingham 


ham, 

9391. The MonopHone Orcan Recisrer, P. R. Harri- 
son 

‘Maxvracrone of Steet, &e., Pens, G. H. Manton, 


9393. 2 New EXcELsion Draa, 8. Luck and W. H. 


9294. InpIa-RUBBER CovERING for BLow-orr Pits, W. 
8. Mackie, London. 
9395. Horstriwa Macuiwery, J. D. Churc! London. 
and Sxutrine Doors, T. P. Wood, 


9397. Roap Carriages, R. Glover, Stratford. 

9398. CLoruigrs’, &c., Patrerns for GaRMENT MarK- 
tna, C. 8. Bore, Miliwall. 

9399. ADMINISTERING FaRaDIC or GaLvaNic ELEc- 
Tricity, W. Oliver, Canonbury. 

9400. Apparatus for Packine or Storrnc CARTRIDGES, 


&c., J. R. Cun 
9401. *CoaTiNe, &c., ‘ais, E. Tuteur, 
W. Abbott, 


for SraTionery, &e., 

9403. Gatvanic Barrertes, A. J. Boult.—(0. Lugo, 
United States. 

9404. Daivinc T. Fowler and T. B. de 
Forest, London. 

9405. Traps for Preventine the Return of Gass, &c., 
J. P. Jones, Liverpool. 

9406. Apparatus for Mixinc Dovuan, J. A. Baker and 
W. K. Baker, London. 

9407. Manuractors of Hycrenic and Sanrrary Bep- 
Covers, &c., R. Thornton, London. 

9408. ConsTRUCTING Masonry 
H. H. Leigh.—(B. Dubois, France. 

9409. . L. Martinier, 


APPARATUS, 
on, 
9410. Sze_r-Apsustina Governors, C. J. Galloway and 
J. H. Beckwith, London. 
9411. Fire-arms, H. H. Lake.—(The Winchester Repeat- 
ing Arms Company, United States. 
9412. — for Omnisuses, &c., G. A. C, Brooker, 


9413, Printine, H. H. Lake.—{R. B. 
and B. C. West, United States.) 

9414, Fire-arms, H. H. Lake.—{ The Winchester Repeat- 
ing Arms Company, United States. 

9415. Buzacuine Fats and Oits, H. H. Lake.—(W. B. 
United States 

9416. StseRINGc Prope.ters, W. W. Popplewell.—(J/. 

RK FASTENERS, . Popplewell. 
outa Mart Ww. Seem, 
ILK Can 
9419. Grain Binpers, B. E. H —{ The Johnst: 
Harvester Company, United States. iy 

9420. Pipgs or Tubes of Leap, &c., H. H. Lake.—(A. 
K. Baton, United States.) 

9421. Typs-writinc Macuines, E. Fitch, London. 

9422, Jomntinc Rariway Rais, J. Glanz, 

9423. Separatine Dust from Arr, H. H. Lake.—{ The 
Knickerbocker Company, United States ) 

9424, AUTOMATICALLY PLayina Tongs on CoNCERTINAS, 
E. Parr, London. 

9125. Sarery Soup Prats, C. L. Newell, London. 

9126. CoLttaR Buttons, P. A. Newton.—(A. J. Wilson 
and J. P. Delany, United Staten) 

9127. Braces, E. G. Sim and R. 


9429. THROWING L. Cam 
9430. W. Jones, Manchester. 
4431, ‘the Rerose of BREweriss, H. W. 


9432. TREATING Supstances by ELectro- 
Lysis, H. Liepmann, 

9483. Rotary Pomp Enoines, A. M. Clark.—(L. 

E, H. Fosbery, Brighton. 

NVEYING 
9435. ASBESTOS Garner, Keak, 
for Pavine A. Parker, 
mdon. 

9437. Automatic Spritz, J. Smith and W. Simkins, 

London. 


2ist July, 1886. 
of Steam &., J. Bremner, 


9489, Testinc Pipts, T. Kennedy, 

9440. Piston Pacxina, H. M. Walker, 

9441. Iron for HorsesHoxs, E. th, Bir- 

9442. Screw-Eyes and for Hanpixs, E. 
Phillips, Birmingham. 

9443. of Borries, J. Greaves, Oldham, 

9444, Door Knoss, T. Taylor, Birmingham. 

9445. Frxinc Non-conpuctina Compositions to 
SurFaces, Newcastle-on-Tyne. 

9446. Workine the “ Dotty” in Wasuine Macuimis, 
J. Summerscales and J. ey Halifax. 

9447, OBTAINING MoTIVE-POWER, London. 

PPERS and Corks for Borrizs, A. J. Johnson, 


Birmingham. 

9449, Sarery Vatves, W. L. Bone, 

9450. ArracHinc LeatHeR Butrons to Boots, H. 
Sexton, Norwich. 

9451. PRreventinc Preces of Hark from Passixo 
BETWEEN the Neck and CLoTHas of Persons, H. 8. 
Prior, London 

9452. AERIAL Navigation, A. M. Clark.—(4. M. @. 
Sebdill, France. 

9453. SPLITTING Frrewoop, H. Wostear, London. 

9454. Boxes, W. Stobbs, London. 

9455. VeLocipgpss, J. M. Taylor, London. 

9456. AUTOMATICALLY LiGHTING, &c., Gas Lamps, J. H. 
Wiister, Liverpool. 

9457. SHUTTLE Sprinos and J. Haydock, Halifax. 

9458. APPLYING INFLAMMABLE FLUiDs to MATERIALS 
Requininc Hick TEMPERATURES in their Manurac- 
TURE, R. Stone, London. 

9459, DyNaMo-ELECTRIC Motors, F. Wynne, London. 

9460. Dry for PuorocraPHic Purrosss, J, 
Brown, Norbiton, 

9461, Bac Fasteners, W. B, Thomson, London. 


ae 


I 
collieries and property belonging to the firm lately 
carried on by John Bowes (deceased) and Charles eee eeeteeneeeneetetsiaeteeseret ee 
Mark . under the | of John Bowes and 
| me = = = 
Shares. 
*W. R. Lake, 45, Southampton-buildings, con- 
Cc. 1, Worship-street, managin 
1 
1 
6d., from 10 a.m. to 6 p.m., Museum, 1717; mer- 
miral Sir Astley Cooper Key, G.O.B. (vice- tered 
chairman), R. Copley Christie, H. Firth, W. 
R. Lake, and ©, T, Cayley. Mr. W. R, Lake ange, 
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9462. Sprvpies and Wrees of Winpine, &c., MACHINES, 
E. Reavill, London. ee 


vill, 

9468. Inxstranps, D. "ie Tower, Brooklyn. 

9464. Mountinc Diamonps and other R. Hems- 
ley, London. 

9465, Furnaces, J. and R. B. Bonthrone, 

9466. ARTIFICIAL AERATED or GasEous Wa’ Py 
Pedret, London 

9467. Macnestum Lamps, H. Siiss, Liverpool. 

9468. Lamps, A. J. Boult.—(Messrs. Moreau Brothers, 
Belgium.) 

9469. Errecr for Lanrerns, W. C. 


Hughes, 
9470. Storr=rinc Borries for MILK, &c., 
Kempson, London. 
— Nuts, J. Scattergood, Lon 
72. cK and Prxion Locom L. 
and H. Livesey, London. ine rid 
9473. Ewricuinc Gas by admixture of 
one J. Livesey and W. Whitehouse, 
‘4. Sroprrne Hoxes in V: oO. I ‘J. ON. L. 
ESSELS, mray.—(. 


9475. Screw Botts for Rartway Rats, H. H. Lake. 
(J. L. Pope, United States. 

9476. VeEnTILatinc Apparatus, H. H. Lake.—(4. 
da J. w. W. R. 
77 ING LEs and Ja Macnay, 

Sykes, and H. Codd, Lon a” 
J. A. Fleming, 


9479. Bepsrgaps, &c., A. D. Brown, London. 

9480. TRIcycLEs and VELOCIPEDES,. W. J. Lioyd and 
W. Priest, London. 

9481. AscerTarninc LeakaGE in Water Pipss, H. J. 
Had —{A. Paris, Germany.) 

9482. Carpet Looms = 2 the Pme in any 
PatrEery, J. Haddan.—(C. Boll, Ger- 


W. Davison, Lo: 
9484. Haeckel, London. 


22nd July, 1886. 


9485. Oren Brove: &c., W. J. and R. H. 

9486. ALUMINIUM and ALLoys thereof, L. Grabau, 
London. 

9487. Meratiic Bepstzaps, J. Middleton and F. 
Harker, Birminzham. 

9488. FILTERS, F. W. Brownlow, Manchester. 

9489. TrEaTING CoLOURED PowDERs, J. and J. Craw- 
ford, Glasgow. 

9490. Cua CABLES, J. J. Laffitte, Paris. 

9491. Cap and Rixe and Twistixe Frames, 
W.T. ett, Bradford. 

9492. Pickie Fork, L. R. C. Hamber, London. 


9495. Sroprer for 


9496. Blow Pirgs, C. Bellamy, Streatham. 
9497. Arr to ComBustion 
Cuambers, &c., R. Johnson, Manchester. 
9498. ALARM Crocks, F. T. Brown, Liver- 
pool 
9499. Driimc in Borer &c., F. 
Butterfield, London. 
9500. SecuRING Woop Fioorre without 
— E. Oliver, J. G. Burrell, and J. L. Oliver, 
ndaon. 
9501. and Lerrer Copyixe Books, 
T. H. Hicks, London. 
9502. FiLe-currine Macurnes, A. Shardlow, 
9503. Burrers for Ramway Stock, A. B. 
Ibbotson and I. Widdop, Sheffield. 
* Smokers’ Matce Boxes, W. Bullard, Man- 
ester. 
Mecuaniso for Pianorortss, J. Nicklin, 


9506. Ketries, W. G. Kichardson, Sheffield. 
9507. Woop Movipixe MACHINES, J. E. Evans, 
London. 

9508. Murszs for Viotins, &c., A. N. Mezzetti, London. 
9509. WaTeRPROOF ARM-HOLE Linincs, &c., A. M. 
Clark.—(La Société A. Hutchinson et Cie., France.) 
9510. Packines for of Sream ENGUNEs, 

E. b. Petrie, Manchester. 


KNEADING Macuines, M. G. Strachwitz, 

ndon. 

9518. ApveRTistInc Proto Frame, F. W. K. Tarte, 
London. 


9514. Gatvanic Ba’ Desolu, London. 


E. H. 
9515. Movie Ixcots into Posrrion for passing through |. 


the of Mitts, D. Davy, London. 
9516. Traction Enorves, J. and H. McLaren, London. 
9517. Recervise Payment for and for DELIVERING 
Prepaip Goons, P. Everitt, London. 
9518. Carson ELectropes, R. Applegarth, London. 


23rd July, 1886. 


9519. Daitt with Heavy Orpyaxce, T. 
Nordenfelt, London. 

9520. Takine the from PLaninc MacHINeEs, 
J. Rawlings, London. 

9521. Borris, J. R. Shearer, London. 

PHOTOGRAPHIC Camera SRUTTERS, 

9523. FURNITURE Castors, R. G. V. van Avezathe, 
Birmingham. 

9524. Maxrse, T. Cordes, Gateshead-on-T: 

9525. Weavers’ Toncuss, J. Waddington, 
Bradford. 

9526. Bust Improver, J. 8. Williams, Birmingham. 

9527. — for Domestic Purposes, C. A. Clapham, 


9528. rome BepsreaD, J. M. Meech, Hove. 
9529. for Roors, W. Snaydon, 


- Srrap Buckie, &c., H. R. Maynard, 

rand 

9531. Boors, W. W. Popplewell.—(Z. Smadbeck and B. 
Natham, United States ) 

TooLs in Bur_pine Sutrs, F. J. Rowan, 


9533. Hammerntnc Macurinery, &., F. J. Rowan, 
Glasgow. 
9534. VaLve AcTuaTING ARRANGEMENTS for 
D. Donald, Penryn. 
a Rope from Lavine a PULLEY, 
P. Bayliss, London. 
HARDENING Piasrer-or-Paris, E. T. L. Clark, 


don. 
of Execrric Licut, V. Blumberg, 


on. 

9538. Bicycizs, &c., T. W. Robinson, Coventry. 

¥539. Frame, H. Johnson, 

9540. Rain-waTer Pipine, 8. R. Alexander, Chiswick. 
9541. Layoxc AsPHALTE, ¢. Dunscom 

9542. Woop Screw MacHINERY, D. © 


don. 
9543. Pec or Cup, J. Halifax. 
9544. Wispow Frirrines, W. H. Blakeney, 


dee. 
9545. STawbs for PHOTOGRAPHS, &c. A. Arbenz and E. 
Kuhn, London. 


uhn, 

9546, or Heatine Staves for Casks, 
&c., A. Dunbar, London. 

9547. and Ick W. H. Wood, 
New York. 

9548. Des ccatrsG Cocoa Not, C. Millen, London. 

9549. Lamp for Singer Licutine, J. Duffield, 

9550. Distittation of Coat &c., Rose, 
London. 

9551. Hypraciic Cement, W. F. Reid, London. 

9552. Lappers, E. and H. W. Lanaway, London. 

9553. Om, &c., for Crores, 8. 
Schofield, Bradford. 

Treatinc DisTiLLErs Worts, A. G. Fraser and 

G. Epstein, London. 

9555. for Drittina or Bormxc Rock, P. 
Bianchetti, London. 


9556. Exrracrine Iopine, &c., from Sea-weep, H. J. 
Haddan.—{J. Rousseau, France.) 

9557. Press for METAL 
Haddan.—{ Messrs. Rast and Gasser a rh 
ger, Austria.) 

9558. Connecrinc Rattways separated by Srraits, 
&c., Sir E. J. London. 

9580. of Kegs, &c., A. M. Wood, 


9560. Sus-prviston of Sures into Warer-ticut Com- 
PARTMENTs, A. M. Wood, London. 
9561. Saears for up Brooms, D. Davy, Lon- 


9562. Arr from Freep Water, E. Boblig 
and G. London. 
ARATUs for Gas Motor, J. Fielding, 
on, 
9564. Lace Fasric, J. H. Johnson.—(Za Société Smith 
fréres et Cie., France.) 


24th July, 1886. 
from Bicycies, E. Redman, 
on. 

9566. RecuLatinc Suprty of Ow to Lamps, J. B. 
Fenby, Sutton Coldfield. 

9567. Osrarsinc Frese Water from Sart Water, J. 
Weir, Glasgow. 

9568. CoNVERTIBLE J. Hart- 
ley, Oakworth. 

9569. Depuratine CHarcoat for Purtryixc Sewace, 
W. Burns, Leith. 

the Quantities of Liguips in 

ll, Newcastle-upon-Tyne. 

1. for Pressinc the Jomrts of the LEATHERS 
for Coverine Ro.usrs, J. 8. Dronsfield, Oldham. 

and Discuarcinc and PRoPe.Linc 


es, Tunbridge Wells. 
4. Reep and Warp Lerrinc-orr Motions, 
on and 8. Catlow, Halifax. 


9577. ConstRUCTING, &e., Drary or SEweraceE Prpss, 
J. Potts, Glasgow. 

9578. ComPpouNnD E. Matthews, Newport. 

9579. CARDING J. M. Hetherington, Man- 


chester. 
9580. Forwrrore, H. P. Hoghton, hest 


9643. Watts, Ceres, &c., H. H. Lake.—(B. C. 
Morris, United States, 

9644. Watts, Ceminas, &c., H. H. Lake.—(B. C. 
Morris, United States.) 

9645. Paorograpaic Cameras, T. Samuels, London. 

9646. Paper Bags, L. Elias, Berlin. 


9647. Grivpine Apparatos, A. F. 
9648. FLOUR-SHAKING MACHINES, eiss and L. 
Fraenkel, Berlin. 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Offce official Gazette.) 


which is removable, substan- 

tially as set 

343,129. Macuing, Arthur 
Winchendon, Mass.—Filed February 1 


In a ating, 
ture frame 


ving notches which fit upon 
secured to said heads, and a second 
set of i lete flat metallic secured to said 


9581. Maxine Wuarre Part, J. B. Hannay and E. J. 
Pape, Glasgow. 

9582. Dynamo-gLEcTRIC Macuines, J. P. Hall, Man- 

9583. SPINDLES and Fryers for Spinnmyc, W. A. 


9589. SaeaF Macuivery, W. MclI. 
—(The W. A. Wood Mowing and Reaping Machine 


9592. Breap-makine, H. Crane, 

9593. Hopers for Laraes, &c., F. Strickland, 

on. 

9594. Barrery Sotrrion, H. Weymersch and J. 
Whittall, London. 

Antirriction G. Buchholz, Liverpool. 

Courtine and Uscovriine Raitway 

A. R. Schade.—(J. Dadswell, Mexico.) 

9597. MEDICINAL PREPARATION for the Cure of Swmxe- 
Fever, T. Johnston, Bradford. 

9598. Arr, J. H. Johnson.—(Z. Dela- 
mare-Deboutteville and L. P. C. Malandin, France.) 
9599. PenpvuLum Compensation, J. Gerhardt, London. 

9600. PLovcn, A. Owschisowitz, London. 

9601. Mans of Apvertistne, F. Stanfield, London. 

9602. Dritt Stock, J. Blaiberg, J. Marson, and B. J. 
8. Roberts, jun., London. 

9603. DeLiverrine Cigarettes, &c., from RECEPTACLES 
CONTAINING THEM, J. Breeden, London. 

9604. NovEL APPLICATIONS by TREATMENT of 
ook Lgatuer, W. Ross, London. 

. Gas Burners, O. E. "Woodhouse, F. L. Rawon, 

“al C. 8. Snell, London. 

9606. Privtixnc TeLecrapns, A. M. B. van 


Nortwick, A. qo V. A and B. K. 
Van Nortwick, United States.) 
26th July, 1886. 
= DuPLEex Arrixer, D. Gilmore, Belfast. 


Stamp 
Seen Door Cuecks, G. F. Newman, Bir- 
ea. ROPELLING Fisuinc Boats when BrecaLMep, J. 
9610. MacuINES for CurTers, D. Sagar, 
Halifax. 
9611. Dyzinc Corron in the Siiver, G. E. Sutcliffe, 
Halifax. 


9612. Exrecrric Be.is, F. H. Royce, Manchester. 

&c., Frexisie, T. Laycock, 

of Cane, . Care, Selby, and 

9615. or or ‘Gaxurrens for Gowrarsixo EXpLostves, 
. R. Linaley and J. H. Proctor, Newcastle-upon- 

'yne. 

9616. Liquip for Steam Borers, &. 

T. ith, Newcastle- 


9618. xa, &., Gas AUTOMATICALLY, J. J. 


9619. for Vessets, D. McFall, 
Lon 


9620. CHEMICAL Frre-EXTINGUISHERS, J. H. and J. W. 
Galloway, London. 

9621. Generators, J. H. and J. W. Gallowa: gy md 

Vevocirepes, &., C. W. Duerre, 

9623. CHALK-HOLDER for BrLu1aRD Rooms, J. C. Baxter, 
London. 


9624. Motive Power by Air, and 
9625. MATERIAL Fioors, &c., Sir F. 
| Bolton, London. 
9626. ApsusTABLE PortaBLe Pocket Hat Pro and 
Curr, H. F. Brion, Londun. 
9627. Sipe Covptines for RAILway Carriacgs, A. J. 
Boult.—(T. Suchland, Germany.) 
9628. CoaTING SHEETING METALS with a FamRrIc so as 
to attach it to other Surraces with Guvg, &c., T. H. 


‘Rees, London. 

9629. — Apvertisinc TaBieTs, T. H. Rees, 
London. 

9630. DisTrLLaTion of ALCOHOLIC Liquips, L. Béchaux, 
London. 


9631. Pumps, J. and W. Evans, London. 
Permanent Way of Raitways, R. J. Jones and 
J. C. Lee, London. 
9633. Diapers, H. J. Haddan.—({&. Hicks, 0.8.) 
9634. Sausage Macurves, H. Spiihl, London. 
9635. Lirrinc Rake for for WasHinc WooL, 
&c., A. Deletombe and A. Prouvost, London. 
9636. Neutra L. A. Chevalet, 
London. 
9637. Hzatinc Tonos, &€., L. de Lienden- 
dorff, London. 
9638. WaterProor Grove, 8. W. Silver, London. 
9639. TreEaTING BLack PLates Previous to TINNiNG or 
G. London. 
9640. LusricaTi for Axtes and Suarrs, F. 
J. Jardine, London. 
1 ce Macuings, J. 
9642. Srzam Heatine Apparatus, 8. Pitt.— 
(J. T. King, United States.) 


first set, substantially as and for the purpose set 
forth. (2) In a dynamo-electric machine, an armature 
frame of «a central 


enlarged heads 
first set of rings secured to said heads and ed 
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N 


with notches which fit upon said heads, and a second 
set of r secured to said first set of rings, all in 
nm, substantially as described. (3) In a 
dynamo-electric machine, an armature frame — 

ing, ey, of a central hub, and radial 
said hub, ends to the outer ends anid 


the armature to the said spokes and the other of = 

extending outside the armature an 

similar branch of an 

as and for the purpose set forth. 

343,233. Pree Currer, ees H. Esten, Amesbury, 
Mass.—Filed February 23rd, 1886. 

Claim.—{1) The combination of hollow stock A, 
formed with — head pee in bar 
arran passage F, pro- 
vided eer handle for rotating it, and screw-threaded 
in bar E, toothed in hock C, cutters K K, mounted in 
hooks D, pivotted in hook C, and an adjusting Ae n, 
to secure hook D when adjusted, substant 
specified. (2) The eet with bar A 7. havin 
serrated head a, and adjustable cutter j, of cutters 
pivotted in hook D, supported by hook C, and said 


latter hook having elongated passage c to receive a 
d, and provided with locking 
(343,233; 
G 


specified. (2) The com)inat’on with bar A, ha 
a and cutter j, of bifurcated toothed hook C, an 
hook D, pivotted in hook C, and havin; cutters K, 
pivotted therein, substantially as specified. (4) The 
combination of bar A, formed with serrated head 
sleeve B, led on bar A, bars E F, thread 
together ‘and pruvided with means for actuating the 
cutter j. pivotted in rod E, bifurcated and foothed 
in sleeve B, hook D, pivotted in hook 
C, and cutters K , pivotted in hook D, all substantially 
as specified. 
343,278. Locomotive Townsend Poore, Scran- 
ton, Pa.—Filed April 2nd, 1 
— In a locomotive boiler a waist or barrel 


beyond the locomotive wheels, substantially as 


34 


= 
ie 


for the bed. 4 
a waist or gestion | 
portions of its tubes, extended into the fire-box, an 
said to crown and 
sh of the fire-box, in combination with a fire-box 
and wheels of the 
ive, as and for 


described. (3) In a ive boiler, 
barrel A, having its portion rion De "combaiating portions of 


its tubes, extended into the fire-box, in 
with a grate extended laterally be, the locomotive 
wheels, and having the intermediate portion of its 
bars inclined greater extent than those on the 
sides thereof, substantially as and for the 
described. @1 Tn a locomotive boiler, the com’ 
tion, witha x having a perforated crown sheet, 
of a waist or barrel A, having its — 2 =. 
4 ms of the flues or tubes, extended 
fire-box C, and said ion D ri 


directly the 
crown sheet of the fire-box, substantially as and for 
the purpose described. 
$43,254. Hannsaw, Christopher Richardson, Newark, 


w, Christopher 
N.J.—Filed March 18th, 1886. 
Claim.—(1) In a saw buckle constructed with a hub 
slitted to receive the saw blade, nyt with a 
bolt and nut for aint the described, 
the combination, with the slitted hub, of & washer 


343,254 


L formed therein, of the collared 
the hub and embracing the same with its 
stantially as shown and described. 


Cross-BEAD, George R. Cullingworth, New 


(@) e combination, wi 
opposi 


cross-head A, having at sides convex 
tions A’, of a two-part or divided clamp D, - the 
bolt 5, for securing its sections togethes, one end wall 
of the clamp being concave to fit the convex projec- 
tion at one side of the cross-head, the wedge blocks ¢ 
having concave faces, inserted from opposite sides 
the clamp, between the opposite end of its opening 
and the cross-head, and the bolts /, 
=~ blocks may be adjusted, substantially as 


oon Exevator, R. Sherbrooke, Quebec, 
Cunade. —Filed 17 1885. 


the former having abutments i, with the rolls h 
interposed b said ders and nuts, the boxes 


343,404) 


C Cl, into which rol and the 


boxes on said raisin order tat 
they and said elevator bey may be d wares 
the substantially as set forth. 
of un elevator, said su 


as Gene 


842,850. ror Rovunp Betine, Daniel C. 
Smith, Albany, N.Y.—Filed September 28th, 1885. 
tion, with the end sockets, of the connecting ys 
(382.850) 
cial 
GM WA 
~~. 
\ 
— 
9578. PorTanLe Wixpow Sarery W. T. § 
f 
Lighting Company, Dublin. 
9576. Steam Roap Routers, F. J. Burrell, Thetford, machine, an 7 ae 
y, of central 
approximately 
the same ¢, enlarged cylindrical hee upon the O 
outer ends of said spokes, holes in said heads, a first / 
r. applied to the bolt, and eo with a collar to } 
embrace the end of the hub, as herein 
set forth. (2) In a saw buckle constructed with a hub : 
slitted to receive the saw blade, and having a bols 
inserted through the hub, and provided with a nut for 
: tightening the blade, as described, the combination, ‘ 
9493. FILLING BorrLes with AERATED Beveracgs, D. Beney.(C. Krauss, Austria.) ith the slitted hub and the shank by which it is 
Rylands, Barnsley. 9584. Vawriators, &c., A. Sweet, London attached to the saw frame, the shank having the notch 
9494. TricycLes, C. Grant, Bedford. Bragg KY. [3,129 applied to 
J. A De 9585. for Supportive the Sprxpies of 
bury Marshall, Sprnine, &c., Macnrvery, P. Knowles, London. sub- 
9586. CLasP ~ A. J. Beal, Sheffield. 
9587. Orntment Boxes, &c., F. J. Mackinlay, London. RG 343,300. 
9588. Smear Cararers for Grams Brxpess, W. P. York, N.¥.—Fe 
Thompson.—({C. H. McCormick, jun., United States.) i wn) 7 \ Claim.—{1) The combination, with the cross-head 
\ | | See N and piston rod, of a clamp embracing the crogs-head, 
X — N and with which the piston rod is connected, and a 
Company, United States.) N i N central pivot bolt the clamp and 
9599. for the TaBiz, J. Southall, London. Ww WE cross-head, whereby provision is afforded for the 
self-adjustment of the clamp and cross-head rela- 
NY \ tively to each other, substantially as herein described. 
N = nS th a cross-head having at 
N = NY jections, of a clamp em- 
rod is connected, the clamp at one end o! opening 
NMG CMLL being concave to fit the convex projection on one side 
/ 
spokes, rings of sheet metal containing slots which . neem) 
fit upon said heads, additional rings, also of sheet A } 
metal, upon each side of said first-mentioned rin 
9511. Stay Busks and for Same, H. J. 
i 
of the cross-head, and wedge blocks having concave ’ 
faces inserted in the clamp between the opposite end 
4 of at 
ie BES PET fi extensible support on which it rests, and mechanism 
| 9617. AUXILIARY PHOTOGRAPH FOCUSSER, @., 5. D. / for forcing said support said elevator, 
| B= @ said of a series of separate rolls, 
lo + My substantially as set forth. (2) The combination of 
| the rotary cylinders and stationary nuts having 
| 
| 
! flues or tubes, extended into the fire-box ©, in com- 
bination with a fire-box above and extended laterally 
| 
Z Z 
Z 
(») (*) | ‘ 
| 
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SUPPLEMENTARY TRIAL OF GRUSON’S SHIELD 
AT SPEZIA. 


WE have received the following account of the furthe 
Spezia alluded to in Tue of oth 


The me was drawn up to carry out the sug- 
gestions spoken of in our report of May 14, made with a 
view of testing the excellence of the Krupp projectiles 
which had been used in the trial, and consequently esta- 
blishing the estimate which had been formed of the resist- 
ing power of the shield which had been subjected to the 
three blows from these projectiles, Thus, should the 


jectiles behave in such a way as to show that those 
previously one ed were in quality, the victory of the 
shield would ully confirmed, whether it now might be 


found to give way or not, because it had already e 
the severe ordeal laid down for it—that is the impact of 
three Krupp fired from the Arm- 
strong 100-ton breech-loading gun projectiles whose ex- 
cellence had been demonstrated. é@ programme con- 
sisted of two kinds of test. (1) Krupp 15 cm. projectiles 
(59in.) should be fired taken from a batch whose excellence 
had been established in the recent competition at Muggiano. 
This had been suggested by M. Otto Budde, yam 
representative. If these projectiles should break up in 
the same way as those already fired from the 100-ton gun, 
the natural inference would be that there was no ground 
for supposing that the large projectiles were inferior in 
quality, at all events, the fact o: their breaking up affords 


DEVELOPMENT OF SURFACE 


no such ground. It must be conceded that it was most 
reasonable that Italian officers should wish for a guarantee 
on this head, seeing that the difficulty of making good 
steel projectiles increases with the scale on which they are 
made to such an extent that it is desirable that those of 
any weight approaching 1000 kilogs., or 2200 lb., should 
establish their character in every possible way. 

The second test was the firing of a steel projectile sup- 
plied from St. Chamond for the 100-ton breech-loading 
gun. This would furnish a comparison between the large 
projectiles made in France and Germany. Thus, supposin 
it were to be concluded that Krupp’s large projectiles 
broken up more than his small ones, or had shown an 
inferior fracture in any part, it would be possible to see 
whether the French manufacturers had been more success- 
ful on this scale. 

This trial, then, while it had a i on Ce seas 
powers of Griison’s shield, did not touch the question o 
its acceptance. This had been settled at the conclusion of 
the trial in April. The commission for the supplementary 
experiments consisted of Colonel Scapparo, president, 

onel 5 and Captains Cabiati, Calcognini, and 
Zanotti. we recollect right, Colonel Scaparro was the 
senior artillery officer on the commission on the April trial, 
and the officer who had i the necessity for 
a further test of Krupp’s projectiles. The weight of the 
shield, as before given, is 87°950 kilogs. (86°56 tons). The 
structure had been patched up, the masonry having yielded 
slightly as wellas the shield. The cracks in the latter were 
opened with steel wedges, and filled up by running in zinc. 

The first firiag consisted in two rounds from a 15 cm. 
(39in.) gan, 28 calibres long, on an Albini 

i n t with a 100-ton 
pan drawn u 
as before at a range of 133°7 metres (438°7ft.) In both 
rounds with the 15 cm. gun the ae was a Krup 
hardened steel shell, made up to 36 kilogs. (79°37 Ib.). 


P | Norway open all the year. The first plan was for a railway from 


First round with 15 cm, gun (No, IV. in all).—Charge, 15 
kilogs.(33°061b.) progressive Fossano powder (20—24mm.); 
striking velocity, 500 metres (1640°45ft.); striking energy, 
459 metre tons (1482°1 foot-tons). The projectile struck 
13 cm. above the edge of the avant cuirasse (glacis plate), 
striking angle of 44 deg. e jectile u 
making a small chip in the shield. sas 7 

Second round (No. V. in all).— 18 kilogs. 
(39°68 lb.), progressive Fossano powder (20—24mm.); 
striking velocity, 564 metres (1850°48ft.) ; striking energy, 
584 metre tons (1885°6 foot-tons). The projectile struck 
23cm. above the edge of the glacis plate and 102cm. to 
the right of the centre of the shield; angle of incidence, 


50deg. 30min. The projectile broke up, and produced 
fhe . (Fig. 1) a chipping off the 
surface. 


The fourth round from the 100-ton gun (Round VL. in 
all) was now fired. , 375 kilogs. (2°2 lb.) West- 
phalian (cocoa 7 projectile; hardened steel, St. 
Chamond; calibres weight, 1000 kil (2204°6 Ib.); 
initial velocity, 539 metres; striking se 535 metres 
 hegbeed striking ‘energy, 14,603 metre-tons (4715°4 
oot-tons.) The shot was aimed high up at the point 
marked with a cross in Fig. 1, but the movement of the 
raft by the swell of the sea caused the projectile to strike 
close to the spot struck by the second round fired in April 
(see VI. on Fig. = Owing to the injury the shield 

suffered y, the surface was struck nearly normally— 
that a at between 80 and 90 deg. The projectile broke 
up dislodged portions of plate of different thickness 
up to60cm. One crack was lengthened, and some other 


| SECTION 
local injury effected in front (vide Fig. 1.) At the back 
were two new cracks yu and » and also 9, also a larger scale 
between yand 8 wasdetached (vide Fig. 2), thesmall fragments 
of which it was com fell vertically, and would not have 
injured men behind the shield. A small triangular portion 
above AA pe ny about 6cm. The lower portion of the 
plate given back and projected beyond the upper part 
about 3°5cm. (1°4in.) along crack 7, about 6 cm. (2°4in.) 
along crack ¢, and 4 cm. (1°6in.) along crack 0. The left 
buttress or shoulder was slightly displaced. The general 
of the left ing plate or and some displacement, 
the shield might have borne a further attack; but there 
were no more available projectiles for the 100-ton gun. 

The object of this a8 may be said to have been 
attained, as far as the chief practical bearing of it for 
Italy is concerned. Clearly all steel hitherto known must 
be expected to fly in pieces against chilled iron, whether 
the projectile be large or small, The St. Chamond projectile, 


n of its effect with that of any of ae jectiles. 

e comparatively small effect produced by the French 
shot, when striking exactly on the most injured spot in 
the shield, speaks well for the resisting powers of the 
latter, even when much cracked. We have no conclusions 
to add to those expressed on the April experiments. We 
would only emphasise what we then said on the desira- 
bility of firing at Griison’s armour in this country. 


THE NORTHERN OF EUROPE RAILWAY. 


Tue railway which is now in course of construction in northern 
Europe is a very remarkable line, both on account of the engi- 
neering difficulties to be overcome and the p for which it 
is laid. It is, in brief, a line of railway from the Swedish town 
of Luleii, on the Baltic, north of the polar circle, to the cele- 
brated iron deposits in Swedish Lapland, and thence to the 
Ofoten Fjord on the North Atlantic Ocean, whereby a direct 
line of communication is established between these two seas, 
The real object of the line is, as we have stated, to open up com- 
munication with the iron deposits referred to, a scheme which 
has been before the Swedish public for many years in various 
forms, Thus, for instance, a company formed some fifteen years 
ago attempted to solve the problem by canalising certain rivers 
flowing down to the Baltic, but without success; a sum of about 
half a million sterling being expended in this undertaking, and 
a subsequent concern suffered the same fate. There was also a 
a made to build a railway from the port of Luled, on the 

tic, to the deposits ; but this plan also fell through, as it was 
evident that the line must have been a financial failure, on 
account of the seven or eight months’ winter prevailing in the 
north of Sweden, which would prevent all exports of ore, and 
almost the working of the line, during such a period. Now, 
however, the plan is to open up the deposits from the Swedish 
as well as the Norwegian side, whereby the advantage is gained 
of having a port open all the year round, as it is a well-known 
fact that the Gulf Stream keeps the fjords on the west coast of 


the Ofoten Fjord, in Norway, to the Gellivara deposits alone ; but 
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one not interested in this scheme that such a railway might 
have been made to pay, at all events if the prices of iron ore 
and iron should revive somewhat, although the distance from 
Ofoten to Gellivara is a little longer than the distance between 
the latter place and the Baltic, for this reason—that this disad- 
vantage is fully counterbalanced by the more favourable weather 
conditions on the Norwegian side, an open all the year, 
and lesser engineering difficulties, The total length of the rail- 
way, from the Baltic to the North Atlantic, is estimated at about 
350 miles; but it would not be surprising if, when actually con- 
structed, the line should prove considerably longer, as the parta 
through which it runs are wholly terra nova from an engineeri 


point of view, though it is stated that the line has been sur- 
veyed, As the cost of the line, various estimates have 
been made, and nonecan becalled trustworthy; but the cost ma; be 


near a million sterling, As an example of the engineering diffi- 
culties in Norway, it may be mentioned that the promoters esti- 
mate the cost of the 120 miles between Luled and Gellivara to 
be equal to the 28 miles on the Norwegian side of the frontier. 
Paeg figures are exclusive of the purchase of land and rolling 

Before proceeding to discuss the practicability of this railway, 
and whether it can become a profitable undertaking, we will give 
some particulars of the celebrated iron deposits in Swedish Lap- 
land, taken from official sources. 

The deposits are situated near the Norwegian frontier, in 
lat. 67 deg. N., the chief being those of Luosavara and 
Kirunavara, in the parish of Gellivara, whence their name; and of 
632 samples taken by the Swedish authorities some years ago, 
298 showed a contents of under 50 per cent. of pure magnetic 
iron, 159 between 50 and 55 per cent., 109 between 55 and 60 
per cent., 45 between 60 and 65 per cent., 15 between 65 and 68 
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INSIDE OF SHIELD 


per cent., 5 between 68 and 70 per cent., and 10 more than 70 
per cent. One contained as much as 74 per cent. The ores lie 
generally in eurite, often red in colour, and occasionally some- 
what gneissic. They are marked by an exceedingly distinct 
striping, caused by the alternation of pure iron veins with 
seams of eurite or quarzite. The ores contain a large amount 
of phosphorus, and are, in fact, almost richer in this element 
than any other in Sweden, with one or two exceptions. They 
are consequently unsuitable for the production of the so-called 
steel-iron, but good enough for the production of Bessemer steel. 
With regard to the extent of the deposits in Swedish Lapland, 
it appears from the estimates of the Royal Commission dis- 
patched thither some years ago, that the Kirunavara mountain 
contains down to 450ft. above the surface of the lake by which 
it lies about 100 millions of tons of ore, from this height down to 
the lake four million tons, and below about 500 tons of ore per 
perpendicular foot, the surface area of the mountain being 
estimated at three and a-half millions of square feet. The Luosa- 
vara mountain, on the other hand, is estimated to contain twenty 
million tons of ore down to the surface of the lake, and below 


leposits reported to be, that it is stated that in two parishes 
alone 850,000 tons of ore may be broken out annually for 100 
years before the level of the lake is reached. These are figures 
which might frighten iron manufacturers, contractors, and 
engineers; but there is every hope of reality proving stranger 
than fiction—at all events, we may safely leave the next gene- 
ration to deal with the dangers of such an enormous output. 
The company constructing this railway has, we learn, 

with the owners of the Gellivara iron mountain to work the ore 
for not less than fifty years, ata royalty of 8d. per ton for the 
first 200,000 tons annum, and at 6d. per ton above that 
quantity; whilst the owner of the mining rights of the 
Luosavara mountain has guaranteed a minimum traffic over the 
company’s line to Ofoten of 240,000 tons the first year, 360,000 
tons the second, 480,000 tors the third, and afterwards 540,000 
tons per annum. These are, however, figures which should be 
received with great caution, as of course they are only the out- 
come of irresponsible “ estimators.” But the promoters of the 
line put forward another “estimate,” which seems to be dangerous 
and misleading, respecting the yearly traffic. Itis as follows:— 
Estimate of Traffic. 


1,000,000 tons of iron ore at 5s. per «+» £250,000 
Timber and general traffic .. .. «+ «+ 72,800 
Gross revenue .. .. oo ce £322,800 
Deducting 50 per cent. for working experises .. .. .. 161,400 
Estimated profit .. .. .. £161,400 


After providing interest at 5 per cent on ‘the debenture stock 


of the company, there remains—so the estimate says—sufficient | 


to pay the dividend on the preference shares, and leave a surplus 
of £48,900 for distribution among the ordinary shareholders. 
This would doubtless be the case if the above figures did prove 
correct. For, firstly, believing, as will presently appear, that 
the traffic on the line cannot be sustained for more t eight 
months of the year, no less than 125,000 tons are to be carried 
per month, which is equal to nearly 5000 tons aday. With the 
conditions under which this railway will work this is next to 
impossible. But the second item is far more serious. The 


however, did not strike in such a way as to admit of a com- 


AGES. 
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Sweden refusing the concession, as far as her territory was con- . 
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unloading, and duty, only fetch about 12s. per ton in German and 
English ports, including profits? This calculation—the basis of the 
estimate—being unsound, the whole falls to the ground. As an ex- 
ample of the prices now paid for iron ore, we may state that the ex- 

from CentralSweden last year, whence the cost of transport, 
&c.,is only half of that inthe Far North, resulted in alosson account 
of the much lower prices at which Spanish ores were offered. 
Still, these ores contained an average of 65 per cent. of 
iron, a figure which we may safely assume the million tons 
shipped yearly by this company will hardly exceed, taken all 
round. It seems to be a great fallacy on the part of the pro- 
moters of this scheme to argue that because a few of the deposits 
contain 70 or more per cent. of iron all the ore will have this 
contents, seeing that some boasts only between 50 and 60 per 
cent. Moreover, it is a mistake to assert that because the 
Gellivara ores contain 4 or 5 per cent. more iron than others 
they will fetch a much higher price than the latter. Recent 
years have disproved this, for above a certain contents the 
richer ores have failed to obtain a proportionately higher price. 

We now come to the question of time required for the con- 
struction of this railway. The company has, by the concession, 
undertaken to have the line Ofoten-Luosovara ready by the 
beginning of 1888, and the whole line open for traffic at the end 
of 1891. But this must now be considered to be outside the 
sphere of possibilities, as although three years have elapsed since 
the concessions were granted, not a rail has as yet been laid on 
the Norwegian side, whilst in Sweden—where the work up to 
the present year has been confined to expropriation, erecting 
landing stages, &c.—the first rails could not be laid before 
May 3rd this year on account of ice, snow, and water, and it 
may be doubted whether twenty-five miles of rails will be laid 
down thissummer. At this rate of progress it should take ten 
years to complete the line—a pleasant prospect for the share- 
holders. Last autumn we were told by the promoters that the 
line would be opened as far as Gellivara—120 miles—“ in a few 
months.” Up to the present, only some fifteen miles have been 
fulfilled of this absurd promise, which gives a fair idea of the 
manner in which the concern is man We were further 
told that work at both ends would be continued throughout the 
winter. This is another assertion equally misleading—as we 
have stated, ne work began tili May this year. Nothing could 
be more ridiculous than to assert that any work can be done in 
the winter in a country where the ground freezes as hard as 
asphalte, where ice and snow cover it for yards deep, where 
there are no habitations or means of existence, and where the 
thermometer frequently freezes in the bulb, whilst terrible snow 
storms sweep the land for days; and there are also the causes 
which we referred to when maintaining that the line—when 
completed—cannot be relied on for transport for more than 
eight months all round of the year. This opinion is one which 
the promoters make light of, but we need only remember the 
frightful blocks which occurred last winter on our own railways 
to know that this is a very serious point. Another almost 
equally disadvantageous feature is the darkness, or semi-dark- 
ness which prevails for some three months—which will certainly 
not contribute to the easier working of theline. It must, how- 
ever, be distinctly understood that we do not for a moment 
dispute or doubt the possibility of constructing the Lulei-Ofoten 
line. That would be absurd with the examples before us of the 
skill of the engineers of our century; but what may be reasonably 
doubted is, in the first instance, the possibility of the under- 

ing being profitable, the time for its completion, and the 
necessity for its existence. Having dealt with the two former 
points, there remains only the latter. Putting aside the 
absurd assertions that the railway will be the means of 
personal intercourse and trade in a which has justly 
been termed “the Far West of Sweden,” a part inhabited 
by a few hundred poor Lapps, .we come, in the first 
instance, to the great iron treasures and the splendid primeval 
forests which, it is stated, it will open up. As regards the 
former, it may be confidently asserted that neither iron manu- 
facturers nor contractors or engineers desire to have more iron 
into a market which is already so depressed through over pro- 
duction, and with no prospect of improvement; whilst it is a 
well-known fact that the timber trade has suffered from the 
same disease for the last ten years. Secondly, we are told that 
the line will become “an international highway to Russia.” 
Apart from the questionable advantage of such a “highway,” 
the prospect of this becoming an accomplished fact is so far 
remote that it hardly will bear discussion. For, although work 
is to be continued this year on the Great Northern Trunk Line 
of Sweden towards Lulei, and ultimately the Finnish fron- 
tier, it will only progress in slow stages. The length of the 
line to Luled alone is estimated at 320 miles—or about the 
length of the Northern of Europe Railway—the cost being put 
down at nearly £2,000,000—an enormous sum when it is con- 
sidered that it will run through almost uninhabited parts. In 
fact, so little di is the Swedish Parliament towards the 
project, that it is hardly likely to be carried out in the present 
century. So much for the Swedish part of the “ international 
highway.” On the Finnish side of the Baltic the railway now 
runs to Wasa, a distance from the Swedish frontier which—for 
a railway—cannot be estimated at less than 700 miles, allowing 
for the circuit along the coast; and at present this line has as 
mouch chance of being constructed as the Channel Tunnel. It 
will therefore be seen what the value is of the statement made 
by the promoters of the Northern of Europe Railway—that 
this line would place Stockholm, St. Petersburg, and the interior 
of Russia in direct communication with the open North 
Atlantic Ocean all the year round. Before this will be the case, 
railways three times the length of the present line will have to 
be built. There is also another side of the question which is of 
great importance to England, as well as to Scandinavia, viz., the 
strategic value of this railway to Russia; for when it is con- 
structed, Russia could seize it without the least opposition, and 
embark an army in the Ofoten Fjord iu forty-eight hours. The 
troubles which may result to Sweden and Norway from the 
existence of this line are so great and incalculable that it is a 
matter for surprise that the Governments of those countries 
should have encouraged the scheme, particularly in view of its 
almost certain commercial failure. A point equally surprising is 
that the British Government should permit its accredited 
representative in Scandinavia officially to support it. 

Finally, it is very strange that the Scandinavians themselves, 
who are to benefit so immensely therefrom, do not give a hearty 
and substantial support to the undertaking. This is far from 
being the case, as nearly all iron manufacturers and forest 
owners are against it, for they argue—and very naturally—that 
the opening up of these deposits and forests at present can only 
have one effect, viz., the complete ruin of markets already in a 
frightfully depressed state. However, the undertaking is one 
which will undoubtedly be watched attentively in this country. 


THE occurrence of tin in New South Wales was first made 
known in 1852, but it was not commercially worked until 1872, 
—— the tin is of the best quality, and takes rank beside the 
Strait Settlements tin in the English market. 


THE ROYAL INSTITUTION. 


RECENT PROGRESS IN THE COAL TAR INDUSTRIES. 

Sm Henry Roscosg, M.P., in his lecture upon the above subject, 
at which Sir William Bowman occupied the chair, said that Goethe 
in his early years—about 1741—described a visit he paid to a 
“burning hill,” near which he met an old philosopher engaged 
in collecting therefrom oils, resin, and tar; the labours of that 
philosopher were not successful. Times have changed since 
then, for now some branches of the coal tar industries may be 
valued at millions sterling per annum, and keep thousands of 
men in employment. 

All organic compounds, said the speaker, may be referred to 
certain hydrocarbons or “skeletons ;” two great classes of such 
compounds are known as paraffinoids and benzoids, for from 
these hydrocarbons they can be built up by synthesis. In rock 
oils is the world’s largest supply of almost natural paraflinoids, 
but these cannot be used in the colour industries ; the largest 
supply of the benzoid hydrocarbons may be obtained from coal, 
of which ten millions of tons are consumed annually in the blast 
furnaces of this country. Recently methods have been adopted 
to collect the oils from these sources, but so far the attempt to 
collect the benzoid hydrocarbons from such sources has been 
attempted but in few instances. The gasworks of the country 
have to be resorted to for benzoids, which might be extracted 
from coal in special ovens, and the coke be afterwards left for 
the use of the ironmasters. The coal from the same pit, but 
dug out at different levels, will yield slightly different oils. The 
paraffinoid oils are not easily oxidised ; when nitric acid is poured 
upon petroleum spirit it scarcely alters it at all, but when nitric 
acid is poured into coal naphtha red fumes are given off, so the 
benzoid oil is more acted upon. In 1825 Faraday prepared 
benzene—the starting point of the benzoid hydrocarbons—and 
he uid so in the laboratory of the Royal Institution. In 1848 
large quantities of it were made for the first time, under Hof- 
mann’s direction, and the next step was the production of 
aniline, from which the aniline colours are obtained. In one 
manufactory in Manchester 500 tons weight of aniline are used 
every year, yet this substance at first, like benzene, remained for 
years but a chemical curivsity. The coal tar dye industry was 
started by Perkin’s mauve. 

Cheap wagon grease gradually rose in price till it sold at 1s. 
per lb. for the making of artificial alizarine, a colouring matter 
which is now manufactured to the value of more than £2,000,000 
annually; this industry has nearly driven the madder plant out 
of cultivation, and naphthol scarlet has nearly extinguished the 
cultivation of the cochineal insect in the Canaries. Indigo can 
now be built up by synthesis, and it is artificially manufactured 
to some extent. 

The colours derived from 1b. of coal will dye a full shade:— 


1. Magenta, a piece of flannel .. 8in. by 27in. 
2. Yeliow, 60in. by 27in. 
3. Orange, 1°93in. by 27in. 
4. Turkey red, calico .. .. .. .. 4in. by 27in. 


Benzoic aldehyde is largely used for flavouring ; oil of bitter 
almonds contains it in large proportion. One ton of Lancashire 
coal distilled in gas retorts yields an average of :— 

. Ammonia liquor, cen’ gallons = 
Coal tar, 12 gallons, or 139°2 1b, 
4. Coke, 13 cwt. 
Twelve gallons of coal tar yield :— 
1. Benzene, 1°11b. ; aniline, 1°1 Ib. 
2. Toluene, 0°91b.; toluidine, 0°77 lb, 
2. Phenol, 1°5lb.; aurine, 1°2 Ib. 
4. Solvent naphtha, 2°4 Ib. 
5. Naphthalene, 6-31b.; naphthol, 4-75lb. ; naphtha, yellow, 9°51b. 
6. Creosote, 17 Ib. 
7. Heavy oils, 14 1b. 
8. Anthracene, 0°461b.; alizarin, 20 per cent., 2°25 1b. 
9. Pitch, 69°6 Ib. 
The colours derived from 1 ton of coal will dye a full shade :— 
1. Magenta, 500 yards of flannel 27in. wide. 
2. Naphthol yellow, 3800 z7in. wide. 
8. Aurin, 120 yards, 27in. wide (orange). 
4. Alizarin, 225 yards, 27in. wide calico, Turkey red. 

Perkin discovered mauve when he was trying to artificially 
manufacture alkaloid like quinine, but of late certain pruducts 
have been made by chemists from coal tar derivatives, which 
products febrifuge qualities of value ; one of these was 
discovered in 1881 by Otto Fischer, of Munich ; it is not quinine, 
but it possesses qualities of analogous characters ; one advantage 
is, that it does not produce upon the patient the unpleasant 
effects of large doses of quinine. A dose of 30 grains of it is 
found to lower the temperature of patients afflicted with typhus 
fever 3 deg. upon an average. Thallene is also a febrifuge, it has 
been used with some success in the treatment of yellow fever. 

Coal tar perfumes are now in more or less general use, includ- 
ing the artificial perfume of the Tonka bean, of the sweet 
woodruff, and of a variety of sweet grasses; the perfume of 
“new mown hay”—as it is marked in the shops—really comes 
from coal tar; cumarin is really the active principle of this 
scent, and of that of the Tonka bean. Vanillin, the active 
principle of vanilla, is now made from coal tar, and by mixing 
some of the coal tar perfumes with oil of bitter almonds, a scent 
is obtained resembling that of white heliotrope. Mr. Rimmel 
had forwarded him some of this perfume, and by means of the 
spray distributor before them he had the pleasure of scenting 
the theatre of the Institution therewith, These coal tar arti- 
ficial perfumes, he continued, are gradually driving out the 
industries of extracting the natural perfumes from the plant. 
About 150 tons of nitro-benzene are used annually for the per- 
fuming of cheap soaps. 

Of all the marvellous productions from coal tar, the next one 
bears the palm, namely, saccharine. Saccharine is a white 
crystalline body artificially prepared from coal tar (toluene) and 
possessing an intensely sweet taste. It was discovered by Dr. 
Fahlberg. It is. not a sugar, does not produce any appreciable 
physiological effect on the human body ; does not act as a food, 
but only as a flavour, and passes away unchanged. Jt contains 
carbon, oxygen, hydrogen, sulphur, and nitrogen, combined as 
follows :— 


8 0, 
Its chemical name is orthobenzoy] sulphonic imide; its sweeten- 
ing power is 280 times that of cane sugar. 

Only within the last few months has saccharine been made in 
quantity, although it was discovered in 1879, and for some pur- 
poses it may prove to be of very great service. As yet it is a 
little too soon to say whether its consumption will prove injuri- 
ous, because although it and many other hydrocarbons do not 
act as poisons, in long course of time those other hydrocarbons 
have an effect, more especially upon the liver. Large quantities 


of saccharine have age to dogs, and one dog had as much 
of it daily as was equivalent in sweetening power to a pound of 
sugar, but it did him no harm, There are human di 
during the course of which sugar must not be taken. In such 
cases the use of saccharine may prove to be advantageous. 

Sir Henry Roscoe here sweetened some cups of tea with 
saccharine, and invited the listeners to come to the table and 
taste the same. He likewise produced some bon-bons and some 
Swedish punch, flavoured with orthobenzoy! sulphonic amide. 


THE CHEMISTRY OF THE ALKALOIDS. 

Professor James Dewar, F.R.S., in the course of three lectures 
upon “The A!kaloids,” said that the alkaloid department was 
one of the most recondite of organic chemistry, and for what is 
known about it the world is much indebted to pharmaceutical 
workers, The alkaloidal bodies are easily separated, because 
they form compounds with acids, and in general they exert a 
violent physiological influence upon the system. At present 
chemists are very close upon a nih them artificially, indeed 
some of the simplest of them have already been built up syn- 
thetically; therefore, if the Legislature exerts itself to stop the 
cultivation of opium, there is no guarantee that morphia may 
not hereafter be made artificially. All the alkaloids contain 
nitrogen, probably in the form of ammonia, from which form 
there is reason to believe that all alkaloidal bodies are built u 
Ammonia has to be heated before it will burn in air, it 
can also be burnt at low temperatures, for ozone has 
a remarkable power of attacking it in the cold. Another 
way of burning it is by means of a hot spiral of 
platinum in a mixture of air and ammonia, when nitrate 
of ammonia is formed by the combustion set up. “Where 
do the nitrates come from originally! The inference is that 
they come from the vegetable kingdom, for when antiseptics are 
mixed with soils the process of nitrification is stopped. By 
means of a cold of — 80 C. ammonia can be liquefied; it will then 
dissolve the metals potassium and sodium, and form deep blue 
solutions of them ; afterwards it will evaporate from them and 
leave them as before. The blue solutions transmit the violet 
and ultra-violet rays, somewhat as is done by thin films of 
metallic silver. Ammonia is exceedingly healthy to breathe. 
The lecturer here built up chloride of ammonium synthetically 
by passing an electric discharge through a mixed atmosphere of 
hydrochloric acid, nitrogen and hydrogen gases; the newly- 
formed salt then condensed on the sides of the tube. As a test 
for the presence of ammonium, Professor Dewar allowed one 
drop of a saturated solution of the chloride to fall into a large 
jar of water; he then added a little iodide of mercury dissolved 
in a solution of potash, and a brown colouration was set up. 
The test, he said, is sufficiently delicate to detect ammonia when 
dissolved in one million times its volume of water. 

In his second lecture Professor Dewar said that the action 
which takes place when sunlight acts upon the leaves of grow- 
ing plants, is not accurately understood ; but it is believed that 
a transformation takes place between carbonic acid and water, in 
some way or other through the agency of chlorophyll. Oxygen 
is set free, and starch and sugar formed; the sugar seems to be 
formed before the starch. Plant life is not so economic an 
engine as might be supposed at the first blush; a large amount 
of energy seems to do little work in proportion ; in the leaf 
the process is one of reduction, oxygen being removed. Oxalic 
acid is believed to be formed in the leaf at the same time as 
starch and sugar; oxalates occur largely in the juices of plants, 
and within the last few weeks some discoveries have been made 
tending to prove that oxalic acid is an agent of reduction in the 
leaf. When oxalic acid is oxidised in the presence of a salt of 
iron, carbonic anhydride is given off. This is a reversal of the 
process which takes place in the leaves of plants. 

In tracing out the chemistry of the evolution of the alkaloids, 
the inquirer wants to get nitrogen connected with carbon ; 
cyanogen consists of carbon connected with nitrogen, and is pro- 
duced synthetically by the electric arc in the presence of air and 
moisture. Magnesium has the peculiar property of uniting with 
nitrogen as wel] as with oxygen, when it is burnt in air. If the 
magnesium be first moistened, nitrate of magnesium is formed, 
and ammonia is liberated. Titanium is another metal which has 
the power of uniting with nitrogen by combustion. 

As examples of various classes otf products obtained from 
organic matter by dry distillation, Professor Dewar put some 
sawdust in one retort, some india-rubber in another, and some 
fragments of quill in a third, then applied heat. The india- 
rubber gave off combustible oily matter, the sawdust gave an 
acid distillate from the production of ordinary vinegar. the 
retort half full of cuttings of quill pens gave off a distillate 
strongly alkaline, consisting of carbonate of magnesia and 
some basic bodies, 

In his third and Jast lecture Professor Dewar said that the 
word “aromatic” conveys an idea to the mind of the modern 
chemist other than it did to the chemists of earlier times, for 
aromatic compounds are nuw recognised as derivatives of benzole. 
Take away an atom of hydrogen from benzole and substitute 
one of nitrogen, the pyridine nucleus of the alkaloids is then 
formed. If aniline be mixed with strong sulphuric acid and 
some glycerine, quinoline is formed when the mixture is heated, 
consequently is thus made artificially; the hydrogen in this 
base does not unite with nitrogen in the form of ammonia. 
Corrosive sublimate precipitates alkaloidal bodies as a class, and 
is an excellent reagent; tartaric acid dissolves the alkaloids. 
The deadly alkaloid brucine has a remarkable reaction with 
strong nitric acid, a deep red colour being produced thereby ; 
sulphuric acid has no apparent action upon strychnine, but if 
bichromate of potash, an oxidising body, be also added, a fugi- 
tive violet colour is produced. All the alkaloidal bodies combine 
with chlorate of platinum ; quinine, for instance, may be taken 
and acidified with a little hydrochloric acid, then upon adding 
a few drops of bichloride of platinum, what is called “the 
platinum salt of quinine” is thrown down; there is a corre- 
sponding gold salt, but that of platinum is ordinarily used for 
the purpose. The alkaloids have remarkable optical properties, 
which have been worked at by Professor Stokes, many of them 
being fluorescent. Quinoline exercises a powerful absorption in 
the ultra-violet portion of thespectrum. Messrs. Macfarlane, of 
Edinburgh, said the speaker, have manufactured these alkaloidal 
bodies for nearly half a century. 


TUNNEL BETWEEN DENMARK AND SWEDEN.—The Swedish 
and Danish newspapers have for some days been discussing 
schemes for the construction of a tunnel between Denmark 
and Sweden, under the Sound. The question of a submarine 
way between the two countries has been several times, but 
never so seriously as now, In fact, M. A. de Rothe, the engineer, 
who has been for several years employed as an engineer on the 
Panama Canal works, in the name of a French company, has just 
presented to the two Governments interested a plan fur cutting @ 
tunnel between Copenhagen and Malm, in Sweden, The tunnel 
would be seven and a-half miles long, in two parts, of which two 
miles would lie between the islands of Amak and Sattholm, and 
five and a-half between the latter island and the Swedish coast, 
The estimated cost is £1,200,000, 
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THE INSTITUTION OF NAVAL ARCHITECTS. 

On the morning of Wednesday, the 28th ult., the business 
of the meeting was resumed, e only paper read being 
by Professor Elgar, 


Nores upon Losses at Ska, 


An attempt is made in this paper to analyse the loss of 
life caused by the wrecks or total losses of British mer- 
chant ships at.sea during the three calendar years 1881 to 
1883, and to consider in detail, as far as the necessary 
limits of 8 would permit, some of the principal causes 
of loss and the extent to which they operated in produci 
loss of ships, and of lives, at sea. A general analysi hel 
been made of all losses for the three years named, and it 
had been continued for the two ~aneiien years 1884 and 
1885, so far as steamers and iron sailing ships of and above 
300 tons gross register are concerned. It is very difficult 
to give an abstract of this ‘paper, because the information 
which it contains has we condensed by the 
author as much as possible. e can do no more within 
the limits of space available than give the more important | 
conclusions at which Professor El has arrived. In 
order to show what proportion the losses of ships, and of 
lives, by foundering at sea bears to the total number of 
losses recorded in the official returns, it is n to | 
take as a starting point the total number of losses from | 
various causes in all classes of vessels that occurred during 
the period under consideration, The author therefore 
commenced by ing 
the whole number 
total losses of ships, 
and of the lives lost 
in them, during the 
three calendar years 
1881 to 1883. The 
total number of lives 
lost at sea and in 
harbours and rivers 
by wrecks of and 
casualties to British 
and colonial ships 
during the year 1881, 
was 3531 seamen and 
596 passengers; in 
1882, 2305 seamen 
and 151 passengers ; 
and in 1883, 2986 
seamen and 215 pas- 
sengers, The figures 
for loss of life that 
are here being dealt 
with are confined to 
losses by wreck and 
casualty. There were 
also losses of life by 
drowning, or by 
accident other than 
drowning, where 
there was no wreck 
of, or casualty to, the 
ships in which they 
occurred. These are 
not included. The 
term “ship” applies 
to every description 
of vessel that is used 
in navigation, and is § 
not propelled by oars, 
It includes fishing 
vessels, yachts, 

es, and all other 
small craft. “Wreck” 
means the absolute 
destruction of a ship, 
or some form of 
casualty which results 
in her removal from 
the register of British 
ships; and “casualty” means any occurrence which, 
though more or less serious to the ship herself, 
does not result in the total loss of the ship, or in 
her removal from the register. Ships that are described 
as lost at sea include those that are lost upon any coasts 
all over the world—all, in fact, except those lost in rivers 
and harbours. At the end of the paper Professor Elgar 
gives a long series of tables, supplying all available par- 
ticulars, save one, concerning the ships lost. The missing 
information concerns the engine-power of the steamships, a 
— on which we may havesomething to say atanother time. 
rofessor Elgar considered the cases of the 608 ships that 
foundered or were missing, and of 4036 lives that were 
lost in them during the three years 1881 to 1883; and as 
it appears that 344 of those ships were small craft under 
300 tons gross register, chiefly employed in coasting trades, 
he left them out of account and confined attention to the 
more — remainder of 264 ships in which 3006 
lives were lost. The 264 ships thus selected include all 
British vessels of any size or importance that have 
foundered at sea—all that are not below 300 tons gross 
register—and also the vessels from which the greatest pro- 
rtion of lives are lost. Out of the total number of 

ritish and colonial ships of all sizes, amounting to 3742, 
that were totally lost, and 8048 lives in them, during 1881 
1882,and 1883, wethus find ourselvesleft with 264 foundered 
and missing ships registered in the United Kingdom, of and 
above 300 tons gross register, in which 3006 lives were lost. 
The 264 ships under consideration consist of 81 steamers, 


all of which are iron, 47 iron sailing ships, 127 wooden 

sailing ships, and 9 composite sailing ships. Out of the 

oe lives lost in these ships, 1295 were lost in steamers, 831 
iron 


‘ ling ships, 779 in wooden sailing ships, and 101 in 
composite sailing ships, Taking the 43 vessels that were 
lost with grain cargoes, we notice that 23 were steamers 
and 21 sailing ships ; 9 out of the 23 steamers were laden 
with wheat, and 8 with barley; 15 out of the 21 sail- 
po ships were laden with wheat, and 3 with rice ; leaving 


Y 3 sailing ships that were lost with grain cargoes other 


than wheatand rice. Thirty-three steamers and 53 sailing 
ships were laden with coal, 34 of the latter being wooden 
vessels. Only 6 steamers were lost laden with cargoes 
other than grain, coal, metal, and Fyre Thirty-eight 
timber-laden vessels were lost, and the whole of them were 
wooden sailing ships. Their average age was 23 years, 
and 27 were not classed in any register society. Thirteen 
ships were lost while making voyages in ballast ; they 
were all ie vessels, 4 being constructed of iron and 9 
of wood. e 4 iron ships will be commented upon 
further on ; but as regards the 9 wooden ones, it may now 
be pointed out that their average age was 24 years, and 5 
were not classed in any register society. The author then 
considered at length the influence of cargo on 
stability a ship, on — at the 
ollowing conclusions : — (1 shifting cargoes 
is one of the chief causes of the foundering of 
steamers and iron sailing ships at sea, indepen- 
dently of mere depth of loading. (2) ae shi 

ing of grain sometimes takes an through hasty and 
imperfect “ya inefficient shifting boards, or weakly 
constructed end bulkheads, or through the omission to fit 
end bulkheads where such are required on account of the 
density of the cargo; and us shifting of coal some- 
times takes bone because it is carried in compartments 
that are not fitted with shifting boards. (3) Many steamers 
carrying grain and coal cargoes—notably the class of 
narrow three-decked steamers built several years ago—are 


TRIPLE EXPANSION ENGINES OF THE &.8. MATABELE.—(For description see page 108.) 


vessels that have insufficient stiffness, when fully laden, to 
resist heeling to a dangerous angle in the event of cargo 
shifting or of water getting below. (4) The effect upon 
such vessels of the shifting of cargo and of water below 
is generally to hold them over at a considerable angle of 
inclination, but not to completely capsize them. (5) 
Pumping power at the bilges is often an essential con- 
dition of preventing loss in such circumstances, and of 
getting a vessel righted. (6) The stability of these vessels, 
when laden with the various cargoes they are likely to 
carry, should be completely determined by calculation 
before they are sent to sea; and clear instructions, based 
upon the information so obtained should be framed for 
the guidance of those who are responsible for their load- 


ing. Such instructions should include particulars of the | ap 


empty to be left in the ’tween decks, or of the 
weight of ballast to be carried, or both, for each class of 
cargo. (7) All the authentic procurable of 
ships that have foundered and are missing, and of the 
circumstances and the manner in which the foundered 
— were lost, should be collected and published periodi- 

ly, for the information of the shipping community, 
(8) The losses of steamers through the shifting of cargoes 
seem to be chiefly among the narrow steamers of the 
three-decked type that were built several years ago. The 
steamers of that type that have recently been built have 
more beam and much greater stability than those formerly 
built, and it may be confidently hoped that the attention 
which has been given to this matter of late, and the im- 
provements that have consequently been introduced into 
this type of vessels, will lead to a diminution of losses 
among them. 

The discussion was opened by Mr. Martell, who compli- 
mented Professor Elgar on the valuable and carefully 
digested information which he had supplied—information 
of a quite that the tables 
accompanyi e wo' with great interest, 
and that could be drawn from 
them, He agreed with the observation in the summary 


of the em ces he should leave between decks, the 
weight of Plast 


would in many cases Pweg those losses which 


Mr. W. H. White, said that, in the shipbuilding yards 
of this country, within the past seven years, cuenta 
a vast improvement in the endeavour to place within the 
owner’s hands the best information that could be given 
them as to the stability of their ships. He endeavoured 
for nine years to get all the information he could as to the 
stability of vessels. He could not get very much, while 
four years ago he was flooded with the information, thanks 
in a great measure to Lloyd’s, and to the improved instru- 
ments which were then used, and with which work could 
be got through that it was formerly ho’ - bs eee 

one. It 


ought to be in a 
— to supply 

concerning 
any ship whose loss 
was made the sub- 


enough about the 
ship lost to be 
able to give valu- 
able assistance in 


arriving at a cor- 
rect verdict. Proper 


inv 
value, but the ex- 


isting system was 
very defective in every possible respect. 

Mr. West said that it should not be taken for granted 
that want of stability was always the cause of loss. 
Collision and total loss might be caused by a ship becoming 
derelict and then being run into by, and so sinking 
another vessel at night, when the derelict could not be seen. 
Ships, too, were lost because their coals were run out; and 
again, in considering the cause of loss, it should not be 
forgotten that a ship’s freeboard augmented p dec she 
was at sea as her coal was burned. The date of sailing 
ought always to be taken into consideration, and the daily 
consumption of coal. 

Sir T. Brassey said that going about the sea as much as 
he did, he frequently came across cases of ships which 
to him to be overladen. He knew it was a 
delicate point. Unless the ship carried a considerable 
cargo it was impossible for the business of the shipowner 
to be remunerative. Even with the amount of cargo now 
carried, the business of the shipowner had been very 
melancholy in its results); He was bound to say he 
was of opinion that in myn | cases the cargoes carried 
were excessive. Anybody who had lain at anchor as 
long as he had in the Bosphorus, and watched the vessels 
coming rapidly out, must have been of opinion that not 
a few of them were overladen. If it were possible to 
obtain a recognised line of loading, he would venture to 
suggest that shipowners should compensated by a 

uction of the insurance charge, which now bore so 
heavily upon them. A considerable number of vessels 
were lost with their crews from the spontaneous combus- 
tion of coal cargoes. We had not yet reached perfection 
in the mode of carrying coal at sea. He had himself the 
aap of carrying the crew of the Monkshaven off the 
coast of Patagonia, the coal having taken fire. There was 
no point to which science might be more properly directed 
than to providing for the safety of ships employed in - 
ing that description of coal which was in demand on the 
South-west Coast of America. Mr. Alfred Holt, ship- 


owner of Liverpool, said he was of opinion that many 


| 
| at the conclusion of the paper, that the stability of vessels -* 
| when laden with the various cargoes they are likely to 
‘a carry should be completely determined by calculation 
ee before proceeding to sea, and clear instructions based upon 
: _ that information framed for the guidance of those who 
¥ were responsible for their loading. Supposing that a vessel 
2 were laden with a homogeneous cargo, the captain should 
have in his hands the line of 
mation which wo e utmost value to 
builders and shipowners of the country when they were 
j spending such vast sums on their ships that they would 
not go to the little additional expense of having that infor- 
mation supplied. 
| 
| 
— was of no use, how- 
@ || { ever, to have in- 
PLAN formation of this 
kind if shipowners 
would not act on it. 
So He criticised at 
some length the 
practice of the Ad- 
aS | xperts giving evi- 
= IS Go dence were always 
ed practical 
= man had it all his 
the Board of Trade 
should supersede, or 
| aul = by Mr. Rotherey 
| =— | the Board of Trade 
HAN \ inquiry, 80 the 
| NG Court would be in 
| ‘l Ml. dey might be 
il | A i) as captains, did not 
| | 
| 
| 
| 
| | 
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ships were lost through being loaded more deeply than 
was desirable; but he also firmly believed that the inquiries 
of the Wreck Commissioner had increased the loss of life at 
sea. Gentlemen might laugh, but he had watched the 
matter himself very carefully for some time. He believed 
the best remedy for the offences they endeavoured to reach 
by the Wreck Commission was to leave them to be dealt 
with by the common law. As to supplying captains with 
Scientific information, as had been suggested, he held that 
it would be of little use. Every captain who understood 
his business knew when a ship was rightly or wrongly 
loaded, and if they neglected old and well understood rules 
for loading, it was certain that scientific information would 
not make them more careful. Mr. Samuelson, after sharply 
riticising the methods of Mr. Rotherey’s Courts, held that 
much mischief was done by shipbuilders permitting owners 
to dictate to thém as to the kind of vessel they wanted. 
The shipbuilders knew what was right, and the shipowners 
did not. The builders ought in all cases to fix the load 
line. This proposition, we may add, was received with 
some amusement by the meeting. Mr. Withy criticised 
the law courts, and condemned careless loading. 

After a very brief reply from Professor Elgar, a vote of 
thanks was passed, and the members proceeded by special 
train to Crewe, where they were hospitably received by 
Mr. Webb, and after luncheon proceeded in a special train 
to the Bessemer steel converting house, thence past the 
Siemens-Martin furnaces to the spring mill and the rail 
mill; through the points and crossing department into the 
boiler shop; then into the plate flanging shop; through 
the plate stores, into the boiler fitting shop, and on to 
the iron foundry; and from there through the engine 
repairing shops to the steel forging department, the first 
objects being the plate and angle mills; the 8-ton vertical 
hammer, and 30-ton and 10-ton duplex hammers; then 
past the tire mill into the iron forge, and through the steel 
foundry; after which visitors entered the train and were 
conveyed to the testing shop, passing through the mill- 
wrights’ shop, joiners’ shop, and saw mills, and on to the old 
forge, through spring smithy into the locomotive erecting, 
repairing, wheel, and fitting shops, and then by the special 
train into the station. The special train conveyed the 
members back to Liverpool in cho omtinn. An At Home 
was given in the evening by Sir David Radcliffe, the 
Mayor of Liverpool, which as already reported in our 
columns, was largely attended. 

On Thursday, July 29th, the first r read was b 
Mr. W. Parker, of Lloyd’s, 


Ow tHe Progress AND DEVELOPMENT OF MARINE 
ENGINEERING. 


The author began by referring to rs read by Sir F. 
Bramwell and Mr. F. C. Marshall, the latter in 1881, and 
went on to say that, since that time, a still further 
improvement has been made by the introduction of even 
higher steam pressures, and of triple and quadruple 
expansive engines for the proper utilisation of these 
higher pressures; but up to the present little, if any, 
improvement has been effected in the method of making 
the steam, the marine boiler of the present day being 
almost exactly what it was in 1872, except, of course, that 
it has been possible to make it stronger than was then 
deemed to be practicable, owing to our having command 
of improved materials and appliances. It is of course 
difficult to foresee what the future has in store for us, or 
to be sure of anything, except that there is no finality in 
invention; but in the author’s opinion there are good 
reasons for believing that so far as the use of steam is 
concerned—that is to say, the conversion of the heat of 
the steam into work by means of the engine itself — 
there is not now so much room for improvement as there 
appears to be in the other operations of transferring the 
heat of the combustion of the fuel into the steam, or of 
applying the work of the engine, when it has been pro- 
duced, to its useful purpose of propelling the vessel. A 
very considerable portion of the heat of combustion of the 
coal still disappears up the funnels of all our steamers, 
doing no useful work, except producing the necessary 
draught—which could be produced mechanically with very 
much less heat, if only the funnel heat could otherwise be 
usefully employed; while there still remains a wide field 
for improvement by the production of more nearly perfect 
combustion of the fuel in the furnaces themselves. In 
regard to the economical application of the work, after it 
has been produced, to the propulsion of vessels, there is 
also room for great improvement; for according to the 
late Mr. Froude, the greatest authority upon this subject, 
only about one-half of the total power exerted by the 
engines is effective in propelling the vessel, the remainder 
being dissipated in overcoming frictional and other 
resistances. Advance in this direction would, he thought, 
be attained more from the results of direct experiment 
than from theoretical considerations. Already some 
marked improvements resulting from experiments with 
screw propellers have been made in some few isolated 
cases in which the performances of the screws first fitted 
were considerably below the expectations of their 
designers, and in these days, when such immense powers 
are exerted in our large and fast ocean nger vessels, 
it is very probable that the cost of a few experimental 
screws would soon be repaid by the economy of power 
they would effect. It must not be inferred that because 
the marine boiler of the present day is practically identical in 
design with that of 1872, except, so far as regards strength, 
no attempt has been made to improve it. As a matter of 
fact, very many experiments in this direction have been 
thade, and to show this he had only to mention the Rowan, 
the Howard, the Root, the Jordan, the Perkins, the 
Herreschoff, and the Turner boilers, besides others in 
which brick combustion chambers, brick furnaces, &c., 
have been used, All these forms, however, have either 
completely failed or have given so much trouble at sea, 
from their inability to fulfil the requirements incidental to 
oceam steaming, that none of them are likely to be 
repeated, Most of them were designed more with the 
view of enabling high steam pressures to be safely carried 
than with the idea of obtaining a high evaporative 


efficiency, and the six first-mentioned types mostly | about 2220 tons, and is, comparatively speaking, a modern 


consisted of tubes or of cylindrical portions. of relatively 
small diameter, which consequently great 
strength, even when made of comparatively thin material. 
The small dimensions of the parts, however, materially 
assisted in rendering them unsuitable. The introduction 
of steel as a material for boiler plates, and the use of a 
stronger form of furnace than the plain cylindrical one, 
combined with improvements in manufacture, have now 
admitted of steam pressures of 150 1b. to 180 lb. per square 
inch being safely carried in boilers of the ordinary type, 
so th: .there will be now no incentive for engineers to 
design these novel types of boilers so far as strength is 
concerned, unless it can be shown’ that there is reasonable 
grounds for supposing that steam of still higher ures, 
viz., from 250 lb. to 300 Ib. per square inch, can be conve- 
niently and economically used. Mr. Parker next sketched 


| type of ship. She is fitted with ordinary compound 
| engines, working ata pressure of 901b. per square inch, 
and carries, when fully loaded, 3000 tons of cargo, includ- 
ing bunker coal. She steams 10 knots per hour, and burns 
20 tons of coal per day. The second vessel has a gross 
tonnage of 2800 tons, was built last year, and fitted with 
triple expansion working at a pressure of 150 1b, 
per square inch. She makes the voyage to India in the 
same length of time as the former A burns the same 
amount of coal, viz., 20 tons per day, and carries 4200 tons, 
or 1200 tons more cargo, with the same working expendi- 
ture. The next case is that of a mail steamer, the engines 
of which have been converted from ordinary compound to 
triple expansive, the propeller not being altered. The 
vessel is of 3500 tons register. She was originally 
fitted, in 1871, with ordinary compound engines, working 


the history of the triple expansion engine, and, ae | at a pressure of 601b. per square inch. These have been 


down to recent times, stated that during the present 
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altered into triple expansion engines, and new boilers have 
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year there have been no less than forty-one sets of triple 


expansion engines built, as compared to sixty pairs of 
compound engines, and there are at present 128 sets of 


| been fitted working at 150 1b. per square inch. The vessel 
| still maintains her original speed, and the consumption of 
coal has been lessened 25 per cent. In the case of another 


triple expansion engines building, as compared to seventy- | mail steamer, the copone of which have been altered in a 


one pairs of compound, independent of those building for | similar manner, the 
the British and foreign Navies. For the British Royal | 


Navy there are twenty sets being built, expected in the 
aggregate to indicate 130,000-horse power. As to 
performances, he gave some facts. Two large pas- 
senger steamers of over 4500 gross tonnage, having engines 
of about 6000 indicated horse-power, built of the same 
dimensions, from the same lines, with similar propellers, 
are exactly alike in every respect except so far as their 
machinery is concerned. One vessel is fitted with triple 
expansion engines, working at a pressure of 145 1b. per 
square inch, whilst the other vessel is fitted with ordinary 
compound engines, working at a pressure of 90 1b. per 
square inch. Both vessels are engaged in the same trade, 
and steam at the same rate of speed, viz., 12 knots per 
hour. The latter vessel on a round voyage of eighty-four 
days burns 1200 tons more coal than the former. The 
performances of two other vessels do not compare on a 
question of decreased on of enhanced 
carrying capacity, with an equal s , and the same con- 
pry of eaal. The first vessel has a gross tonnage of 


ecrease in consumption is 33 per cent., 
while the same speed is maintained. In these cases the con- 
sumption quoted includes the coals used for galley, steerin 
engine, and other purposes, so that the economy gain 
inthemain enginesis greater than that given by these figures. 
In order to fully utilise the principle of expansion, it 1s 
necessary to have engines of sufficient size for the steam to 
fully expand into, and so relatively large engines will be, 
within proper limits, more economical than smaller ones 
doing the same amount of work. To show this the author 
referred to two sets of indicator diagrams taken from two 
engines made by two well-known engineering firms, who 
have each attained celebrity for the excellence of their 
productions; yet a comparison of the results obtained in 
the two cases shows a marked difference between the two 
engines. In each case the diagrams were taken from the _ 
engines on the trial trips. In engine No. 1, the cylinders 
are proportioned as 1 : 25 : 7°11; the boiler pressure is 
150 hb. per square inch, and the mean pressure of the three 
cylinders veluend to the low-pressure cylinder is 25°61 Ib. 
In engine No, 2, the cylinders are proportioned as 
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i : 25 5°28, the boiler pressure is 135 1b. per square inch, 


aud the mean pressure reduced to low-pressure cylinder is 
32°10 1b. per square inch. It will-be seen at once that 
engine No, 2 1s not using the steam so or as 
engine No. 1, and in proportion to the size of low-pressure 
cylinders it is doing 34:4, or 1'253 times as much work 
as No. 1. On measuring the amount of steam used per 
revolution, as shown per indicator diagrams, it will be 
found, however, that engine No, 2 is using 1°494 times as 
much weight of steam as engine No. 1, and as it is only 
doing 1°253 times as much work, the efficiency of No. 1 
engine must be }:4/4, or 1°19 times greater than that of 
No. 2; in other words, No, 1 engine would give 19 per 
cent, more power than No. 2, from the same weight of 
steam used. Toshow more clearly the effect of the internal 
or cylinder condensation upon the efficiency of the 
engine, it will perhaps be interesting to refer to Fig. 3. 
It is known from theoretical considerations that, supposing 
no practical difficulties intervened to prevent its realisa- 
tion, the utmost efficiency possible with a steam engine 
would be represented by the difference between the tem- 
perature of the boiler steam and that of the condenser 
divided by the absolute temperature of the boiler steam. 
This ideal efficiency for steam of various pressures, 
assuming, as is usual, the condenser temperature to be 
100 deg., isshown by the curved line in Fig. 3. It will be 
seen to rise slowly as the pressure increases, being ‘261 
at 501b., at 601b., 298 at 1001b., 321 at 150 lb., 
339 at 2001b., 353 at 2501b., and “365 at 300lb. per 
square inch, The actual efficiencies of steam engines, in 
ractice, must, for several reasons, always be considerably 
ess than these figures indicate; the principal one being 
the inevitable condensation in the cylinders. If, however, 
the various elements contributing to the reduction of the 
actual efficiency below its theoretically maximum amount 
be proportional to the work actually done in the steam 
engine, the form of this curve will still represent the rela- 


tive efficiency of engines working with the different steam’ 


pressures. From this we see that in advancing from 60 lb. 
pressure to 1501b., we ought to increase the efficiency by 
19 per cent., or, what is the same thing, to effect an 
economy of 16 per cent. The fact that an increase of 
economy is actually obtained considerably above this 
amount, when using the triple expansion engine, shows 
that this engine is working under conditions more nearly 
approaching to those required for the maximum efficiency 
rt the other. The = A in Fig. 3 lying above 
the curve represents the height to which the efficiency 
has gone in starting from 60lb., if 25 per cent. 
economy has been effected; while the spot B, still 
further above the curve, shows the similar height 
upon the assumption of an economy of 33 per cent. 
It must be remembered, however, that every addition to 
steam pressure increases the temperature of the steam. 
At 150 Ib. the temperature is 366 deg. Fah., at 300 Ib. it is 
422 deg. When it is remembered that the boiler plates 
which have to transmit the heat to the water must neces- 
sarily be hotter than the steam temperature, and that 
steel is considered to be untrustworthy when it is at what is 
called the blue heat, which commences at about 470 deg. 
Fah., it will be evident that at a pressure of 300 Ib. there 
will be less than half the margin between the steam 
temperature, and the temperature of untrustworthiness of 
the plates, than there is at a pressure of 150 lb. per square 
inch, and only one-third of the margin there is at 80 lb. 
pressure. Further, an increase of steam temperature will 
probably be felt in the working of the engine itself, as 
there must be some limit of temperature at which the 
endurance of cast iron will cease, and we may be nearer 
‘that limit than we think. He believed that our friends the 
locomotive engineers found a limit of this kind in their 
cylinders at lower préssures than we are now working at, 
until they changed the method of casting them. There is 
‘the icler consideration that the higher pressures 
advance, the less margin there is to work upon in that 
direction, as is evidenced by the tendency to flatten itself, 
shown by the efficiency curve-in Fig. 3. Mr. Parker 
concluded with some remarks on forced draught and 
mineral oil fuel. In every case in which oil has been 
successfully used up to the present time as a fuel for 
boilers, it is blown into the furnace and at the same time 
converted .into a spray—or pulverised, as it is technically 
called—by means of a steam jet, this jet being obtained 
from the boiler itself. The amount of steam used for the 
purpose of pulverisation has never been definitely ascer- 
tained, but it is variously estimated at from 8 to 12 

r cent. of the total production of steam in the boilers. 

+ us assume for a moment that it is8 per cent., this will 
mean that for every 92 tons of water evaporated for use in 
the engine 8 tons of fresh water is lost, and must be 
supplied from the sea. If this is supplied from the main 
boilers, this will mean that a steamer exerting, say, 
1000 I.H.P. will require about 14 tons of sea water to be 
put into the boilers per day. What amount of scale this 
would produce he would leave others to calculate, but it is 
evident that such a: system is wholly impracticable for 
extended ocean steaming. It is, of course, possible to use 
an auxiliary boiler working at a comparatively low pres- 
sure for the purpose of feeding the oil into the furnace, 
‘but this complication is not likely to be carried out. 
When, however, the price of oil falls so low as to render 
it possible for it to compete with coal in ocean work, Mr. 
Parker does not doubt that it will be easy to find means to 
burn it, without employing steam to “ pulverise” it. He 
believed the ultimate solution of the problem would be 
found in the use of compressed air, possibly of heated air, 
for the purpose of pulverisation. 

This paper was followed by a very brief discussion, 
which elicited no information of much importance. 
It turned principally on the history of the use of high- 
pressures at sea, the Thetis being cited as an example of 
economy which had not yet been beaten; and on the 
tendency of furnace crowns to come down, all the speakers 
seemed to be agreed that the higher the pressure the 
‘greater was the tendency of deposit to adhere with 
stony hardness to the furnace crowns. There was 
ne time available for discussion, because another 


paper—our notice of which we must reserve until 
next week—by Mr. W. John, manager to the Barrow 
Shipbuilding Company, had yet to be read, and a large 
number of the members who had been specially invited by 
Messrs. Ismay, Imray, and Co. were due at a little after 
1 p.m. on board the s.s. Germanic. For the remainder of 
the members luncheon was provided by the Reception 
Committee at’the Grand Hotel, and at. 2.30 p.m. a visit 
was —_ to Messrs. Cope Brothers’ great tobacco works in 
Lord Nelson-street. Here the visitors were shown all the 
various processes of manufacturing tobacco and cigars of 
every kind. About 1000 women and 250 men are em- 
ployed, and much care is taken by the proprietors to pro- 
vide for the health and comfort of their employés. Later 
in the afternoon an official visit was paid to the Exhibition 
by a considerable number of the members, and at 7 p.m. 
the annual dinner of the Institution took place in the 
Institution building. 


LETTERS TO THE EDITOR. 
[We do not hold rhaeeaaet the opinions of our 


FORTY-KNOT SHIPS. 

S1r,—The general purport of my proposal for the creation of a 
class of light steamers of oe size, capable of maintaining a speed 
of 40 knots an hour, as a valuable and inexpensive reinforcement 
of the strength of our Navy, has been sufficiently described in my 
former letters to obviate the need of further explanation; but as 
your correspondent, Mr. Cleghorn, does not yet appear to be able 
to discern the practicability of such a faced 8 it is proper that I 
should expend a few remarks in the hope of resolving his difficulty. 
Some years ago such a speed as 40 knots in vessels of any class 
might reasonably have been regarded as impossible; but recent 
experience with torpedo boats, coupled with the acquisition of our 
knowledge of the law that, in vessels of whatever size, but of the 
same proportionate power, the larger vessels will always be con- 
siderably the faster, has so completely inverted our conceptions 
of the probabilities of the case that the maintenance of the per- 
sistent scepticism of our days of ignorance would now be inexcus- 
able. If it be the case, as according to Reech’s law it confessedly 
is, that by increasing the linear dimensions of a steamer four times, 
with a proportionate increase of power, we get twice the original 
speed, and if, further, it be the fact, as it also confessedly is, that 
many torpedo boats realise a speed of over 20 knots, then itis plain 
that we have only to enlarge one of these torpedo boats four times 
in every direction to get the 40 knots we require. Nobody can 
pretend that such an enlarged torpedo boat cannot be: built, and 
with these points of knowledge before the public, the onus mani- 
festly lies upon those who deny the practicability of attaining the 
40 knots, to specify wherein lies the impediment to its realisation. 
If we accept Reech’s law, then,’so:far as I am aware, the only 
objection of the least plausibility that has yet been mooted is, that 
whereas the strength of the working parts of engines increases 
simply as their sectional area, while the momentum strain put 
upon them by excessive speeds increases as the square of the 
velocity, the momentum strain at very high speeds may so far 
outrun the strength that some of the parts will give way. To this 
the simple answer is, that it is not proposed in these engines more 
than in any other engines to employ such excessive speeds as could 
lead to any such result, and in my last letter I specified several 
engines, which had been working for years without accident, with 
a considerably larger momentum strain upon them than I should 
be disposed to permit. I have already shown that up to such 
speeds as I propose to employ the effect of the inertia or momentum 
of the working parts will be to equalise strains, and therefore to 
reduce rather than to augment those which are most considerable. 
No doubt we have not any vessels yet working at a speed of 40 
knots — the water, but we have innumerable examples of 
engines in all parts of the world running at this speed on railways, 
and it signifies nothing to an engine, so far as its strength is con- 
cerned, whether the resistance it has to surmount is situated on 
the land or on the sea. 

The accuracy of Reech’s law as a measure of the resistance of 
vessels has long been recognised on the Continent, and has also 
been conclusively demonstrated in this country by the late Mr. 
Froude, At page 5 of his obituary memoir given in the ‘‘ Minutes 
of ings ” of the Institution of Civil Engineers for 1879-80, 
Part II., the following remarks will be found on this subject :— 
‘Mr. Froude’s first step in connection with his inquiries touching 
the resistance of ships was to enunciate the true principle of the 
relation of the resistance of a ship to her model—namely, that the 
resistance is in the proportion of the cube of a linear dimension—in 
other words, as her bulk—at speeds proportionate to the square 
root of the linear dimension. He demonstrated this mathe- 
matically, and by experiments with different sized models, some of 
which were nearly half a ton in displacement.” 

If we take a torpedo-boat as the model, then a vessel four times 
larger in each linear dimension will be four times the length, four 
times the breadth, and four times the depth; while her capacity 
will be 4°, or 64 times, her displacement 64 times, and her engine 
power 64 times; but with these proportions her speed will be 

V 4 = 2 times greater, or if the speed of the smaller vessel be 20 
knots, then that of the larger vessel will be 40 knots. In vol. 
xxxix. of the British Association Reports for 1869, pp. 43 to 47, 
and in various recent tracts and papers by Mr. ome ig ample in- 
formation in regard to the accuracy and applicability of ’s 
law is afforded, and to these I refer Mr. Cleghorn if he should con- 
sider further evidence necessary in verification of the doctrine I 
have propounded. If Reech’s law be correct, it follows as a 
necessary ——— that by the introduction of the specified 
power, a speed of 40 knots will be practically obtained; and this 
power may be introduced without mr such a — of engine 
as would jeopardise its strength and , or be otherwise incon- 
venient in any respect, 

The two points, then, of the speed that will be generated in 
enlarged vessels by the introduction of the same proportion of power 
to tonnage which existed in the model, and the practicability of 
running engines of the necessary dimensions at the speed required 
to generate the power, are in reality the only questions requiring 
serious attention in connection with the present inquiry. 
rest is all but leather and prunella.” But as Mr. Cleghorn is 
obviously of a different opinion, as he has raised various petty 
points which he may consider important, and as there may be some 
of your readers who participate in his i dulity, I propose to 
offer a few words of reply to his various objections, which I shall 
deal with seriatim :— 

First, ‘‘I now ask him to justify his remark” that in the engines 
I propose to employ the evil of deficient strength would not be 
encountered.—A. The best justification is the fact that multitudes 
of engines have been for years at work without fracture or incon- 
venience in which the momentum strain upon the working parts 
is considerably ter than would exist in the engines I have 
recommended. In my engines the momentum strains would not 
be quite as great as the steam strains, 

Secondly, ‘‘I call attention to a di purporting to show the 
combined stresses due to the steam and inertia of the reciprocating 

.” This diagram is alleged to be erroneous in some respects, 
—A. It was stated in the letter in which this diagram was given 
that it was not mine, but was due to Mr. Chas. Louis Hett, who is 
more competent than I am to vindicate the relevancy of his own 
work, Whether accurate in all respects, however, or not, the law 
which it illustrated is obviously a law of nature, and its operation 
will certainly be to moderate the pressure on the crank suddenly 


** The | be 


created by throwing the steam on the piston in the case of an 
engine working expansively, and to surrender in the second part of 
the half stroke the intercepted force, so that while the total force 
is the same, the maximum and minimum will be so far equalised. 
Among those who have given most attention to the subject of 
fast-moving engines, Mr. Charles T. Porter, of New York, has 
occupied an eminent place for many years. To him Mr. Hett’s 
diagram was submitted, and in a letter dated May 10th of the 
present year, while correcting an arithmetical error in Mr. Hett’s 
he says, Hett’s diagram I have stated to be 
correct, 

Thirdly, ‘“‘ Looking at Mr. Hurst’s proposed engine, I first 
remark that a stress of 87 lb. per lb. of seitdabieling ae due to 
their inertia assumes a connecting-rod of infinite length, and that 
that quantity would require to be increased.”—A. In reply to this 
same objection, noted by Mr. Porter in his examination, Mr. Hett 
says, ‘‘The angle of the connecting-rod was not overlooked, but 
for the purposes of calculation the connecting-rod was assumed to 
be infinitely long,” as by such assumption the calculation was 
simplified, while the ultimate result was almost the same. The 
affectation of minute accuracy in such preliminary disquisitions as 
the present is, it seems to me, little less than absurd. It is as if 
one made the objection that the distance between London and 
Edinburgh had been given in miles instead of in feet, inches, and 
decimals of an inch. 

Fourthly, ‘“‘The weight of the reciprocating parts will not be 
under 61b. per inch of piston area, and the maximum load on the 
sain bearings will be at least 2% times that due to the maximum 
steam load alone.” ‘‘ Mr. Hurst’s engines will therefcre be too 
heavy.”—A. In a leading article which appeared in THE ENGINEER 
of June 18th, reference is made to recent investigations by Mr. 
Rigg ej the inertia of the working parts of fast engines, and 
it is concluded, on a review of the whole matter, that the weight 
of the reciprocating parts of those engines ‘‘ cannot well be less 
than 31b. per square inch of piston.” This appeared to me to be 
a fair and judicious estimate of the quantity in question, and 
accordingly I adopted it as the basis of my computation. But Mr. 
Cleghorn at once doubles the quantity thus judicially arrived at 
without condescending to «ffer any explanation of his imperial 
assumption. If such a style of controversy be permissible, any- 
thing may be proved or anything may be confuted. But for such 
feats of legerdemain the engineering community has no admira- 
ten, i will it accept Mr. Cleghorn’s unsubstantiated dicta in lieu 
of proofs. 

Fifthly, ‘‘ His simple engines are to use steam of 2001b. cut off 
at one-tenth. Mr. Hurst ought to have known better. His con- 
sumption of fuel will certainly not be under 41b. per indicated 
horse-power per hour.”—A. I should certainly have known better 
than to commit the folly of recommending a species of engine 
which would entail so large a consumption of fuel as Mr. Cleghorn 
has specified, when all ordinary marine engines work with half this 
a or less. But will any one suppose that I have done 
this? In my early letters I put down the consumption at 2lb., 
though I believe it will not exceed 141b. But after having doubled 
the weight of the reciprocating parts of the machinery so easily, it 
will no doubt be an easy feat to Mr. Cleghorn to double or treble 
would ba xpected in these days of trip] 

ixthly, “I w ve € in these days of triple expan- 
sion engines Mr. Hurst would have known something of their 
raison Wétre.”—A. I certainly do not know, as the fact is clearly 
otherwise, that the amount of power which is generated by a given 
weight of steam of a given pressure expanding through a given space 
depends in any measure upon the number of cylinders through which 
itis , the result being the same whether the expansion is accom- 
lished in one or in fifty. This was long ago demonstrated by Mr. 
att when Hornblower’s design of acompound engine first came out, 
a century ago; and I should have expected that such an elementary 
truth in engineering science as the immaterial character of the 
number of cylinders for the generation of the power would have 
fallen within Mr. Cleghorn’s cognisance. The arret — 
has been several times revived, notably by Woolf; by Messrs. 
Simpson, of Pimlico, about forty-five years ago; in the compound 
engines designed by the late Mr. David Thomson for the New River 
Waterworks; and su uently by Messrs. Randolph and Elder, 
who applied the method to steam navigation. The compound 
engines at the New River works were erected in competition with 
simple engines erected by Boulton and Watt, both having the same 
species of boiler, working at the same pressure. The performance 
of each class of engine was ascertained by careful experiments, 
conducted under the personal supervision of the late Mr. Joshua 
Field, and it was found that on the whoie the best performance 
was got from the simple engines, and not from the compound. In 
my letter I did not prescribe the use of simple engines; but the 
words of my suggestion were that each screw shaft should be 
‘* driven by a triple expansion engine or by three simple engines,” 
believing the nature of the decision upon this head to be not very 
material. Whatever style of engine were adopted, there would of 
course be adjustable expansion valves, which would cut off the 
steam at any point of the stroke that might be found to be most 
beneficial. It will be obvious that where very high initial pressures 
of steam and large expansion are dealt with, the same ultimate 
pressure is not to be expected that is due to the volume and 
weight; and this will be especially the case if the engine be also a 
fast one. During the whole course of the expansion the engine 
will be generating power at the expense of the heat in the steam, 
the temperature of which will consequently fall to a lower point 
than if such power were not exerted; and if the engine is a fast 
one the cylinder becomes virtually a non-conductor, and very little 
of the expended heat can be recovered from the jacket. 

In regard to the strength of the hull, which is attainable by the 
utilisation in the deck and bottom of the large vessel of the 
material yielded by the numerous decks and bottoms of the small, 
it is proper to observe that while in all metals the tensile strength 
is pretty nearly constant for the same area of cut section whatever 
the thickness of the metal may be, the strength to resist com- 
pression follows a different law, and becomes very small when the 
metal is thin, whatever be the area of the cut section. We all 
know that a sheet of gold leaf will not stand on edge, its com- 
pression strength being insufficient to sustain its own weight ; and 
experiments on the compression of rivetted rectangular iron tubes, 
of the same dimensions as one another, but of different thicknesses, 
show that whereas with an area of section of 1°532 square inches 
the crumpling weight per square inch of section was 6°786 tons, it 
rose to 12:015 tons per square inch of section when the area of 
section amounted to 7'326 square inches, It follows from this that 
the thick plates of the deck and bottom of the enlarged vessel will 

twice as strong to resist nove yom per square inch of section 
as the thin plates of the small vessels can be ; and as the com- 
pression strength is the weak place in small vessels, it also follows 
that the enlarged hull will be twice as strong as it would be if it 
inherited the ial weakness of smaller vessels, arising from the 
thinness of their constituent plates. 

Such, then, are some of Mr. Cleghorn’s most 
tentions, and such my reply. The enterprise of establishing vessels 
upon the sea which shall be capable of attaining a speed of 40 knots 
is confessedly one which will tax to the utmost our engineering 
resources, but will not outrun them; and the importance of the 
achievement to the maintenance of our maritime ascendency and 
our a prestige is so great, that it may be hoped that a 
general emulation will be created among us to assist in the.reali- 
sation of so beneficent a design. Mr. Mansel’s thoughtful letter of 
June 4th is a contribution in this direction as it pointed out a want 
of congruity between some of my figures, and established facts in 
other combinations. In this discovery Mr. Mansel gave proof of 
his great perspicacity, for the A gs and power from which my 
figures were deduced I afterwards found were erroneous, and the 
rectified figures gave a result which more nearly accorded with Mr, 
Mansel’s estimate. Cuas. F, Hurst, 

College of Practical Engineering, Chiswick, W., 

August 2nd, 


rominent con- 


= 
: 
| 
> 
| 
| 
» 
| 
| 
| 
| | 


108 


THE ENGINEER 


Ava. 6, 1886. 


— 


AUSTRALIAN STRIPPER AND THRASHER. 
MESSRS, HORNSBYJAND SONS, GRANTHAM, ENGINEERS. 


AUSTRALIAN STRIPPER AND THRASHER. 


THE above engravings illustrate a stripper and thrasher made 
for the colonial markets by Messrs. Hornsby and Sons, Gran- 
tham. From the perspective view, in which the drum cover is 
raised to show the drum, the general character of the machine 
will be gathered, while the section shows clearly the 
ment in detail. A cog ring F gears with a pinion on the spindle 
of the wheel G, a strap from which drives the drum B. The 
drum knocks the corn from the ears, which are stripped from 
the top of the corn by the sharp-edged fingers A as the machine 
is hauled across the field. The grain chiefly passes through the 
concave and grid C and D, the chaff and chobs being carrie 
into the box H, from which it is afterwards taken and dressed 
by winnowing machines. The drum is of a very light form, 
the beaters being light angle iron or steel. The height of the 
stripping fingers may be varied by raising or lowering the front 
part of the machine. The board K prevents the flight of 
grain and chaff through the opening beyond it. The machines 
are attracting some attention in this country now, as possibly 
indicating a new departure in English harvesting. 


KITTS’ STREET LAMP-POSTS. 

Tue lamp-posts illustrated by the accompanying engraving 
are made by Messrs. J. W. Sugg and Co., Westminster, under Mr. 
Kitts’ patent. The object of the invention and the action of the 
post are easily seen from the engraving. No ladder is required 


for cleaning or repairs, and it is intended by the inventor that 
no lighting rods should be necessary, lamplighters ing a 
key which enables them to disengage the post, then light the 
gas, and then return the post to the vertical. 


d | regis 


ENGINES AND BOILERS OF THE STEAMSHIP 
MATABELE. 

Wuite the attention of engineers is directed at the present 
moment so much towards increased pressure, a short description 
of the machinery of Messrs. John T. Rennie, Son, and Co.’s new 
steamer Matabele will be interesting, and we publish on pages 109 
and 112 general arrangementand sectional views of the engines and 
boilers. The vessel was built by Messrs, Hall, Russel, and Co., of 
Aberdeen, under the superintendence of Messrs. Flannery and 

llay, and was completed last December; the dimensions 
are 252ft. by 35ft. 3in. by 23ft., equivalent to 1570 gross 
istered tons. The engines are of triple expansion type, 
having three cylinders fore and aft of each other, of diameters 
19in., 30in., and 50in. by 36in. stroke, and are driven by steam 
at 150 lb. pressure from two steel boilers of the single-ended 
type. It will be seen from the plans that the machinery com- 
partment is very little, if any, larger than it would have been 
with the ordinary compound engine of equal power, as the 
cylinders are smaller and the boilers and stokehole shorter. 


PISTON VALVES OF THE 8.8. MATABELE. 


The high-pressure valve is of the piston type as shown, and 
the pistons of all cylinders are of McLaine’s patent 

which is now so generally used in triplex engines. he 
weight of the low-pressure slide valve is compensated by a 
cylinder at the upper end of the valve spindle. All’ three 
pistons are guided by tail rods; but, as the high-pressure 
cylinders of engines of this class are extremely long in pro- 
portion to their diameter, it is doubtful if there is any 
advantage in fixing tail rods, except to the intermediate and low- 
pressure engines, especially in view of the cooling effect of the 
tail rod in passing between the very high-pressure steam and 
the atmosphere. The ing gear is very com I 
so as to be worked by hand and steam. The boilers are of 
Siemens-Martin steel throughout, and on account of the great 
thickness and pressure, have had extra attention, the edges of 
the shell plates being planed, and all holes drilled and rimered 
in place, and the plates separated and the burrs filed off before 


rivetting. Fox's flues are fitted, and the boiler is accessible in | main 


every part for cleaning. On the trial trip these engines indi- 
cated 811-horse power, driving the vessel nearly eleven knots, 
which completely fulfilled the intended conditions of her trade. 


The engines were tried for the lowest speed, and ran smoothly 
at ten revolutions a minute, the cranks just creeping over 
the centres; and when racing at sea, she has since shown 
in a marked degree the improved regularity in running 
produced by the three crank system, and consequent 
reduction in maximum strain upon the crank shaft. The 
Matabele has just completed a voyage to Natal and back, and 
the working of the machinery has been most successful, the 
8 being about the same as the sister-ship Dabulamanzi, 
fitted with ordinary compounds, but the consumption quite 
seven tons less per day. The boilers keep steam poe » Which is 
one of the great secrets of economy, and the result of the ship’s 
present running to the Cape is very satisfactory from the small 
consumption, and leaves no doubt as to the economy of the 
higher pressure engine if rightly designed. The vessel runs 
with a minimum of slip, the screw being fine, and the thrust 
upon it nearly equal at all parts of the stroke. The vacuum is 
well maintained at 26 in northern seas and 25 in the tropics. 
This is, we believe, the first triple expansion set of machinery 
= on a regular Cape line, but others are quickly following 
essrs. Rennie’s example. 


WELLS’ UNBREAKABLE FILE HANDLE. 

To avoid the loss by breakage of wood handles, Messrs. A. C. 
Welis and Co., of Ogden-street, Manchester, are bringing out 
an iron handle made in thin annealed iron, rendering it practi- 
cally everlasting. A small short wooden plug is driven into the 


top in which to drive the file tag, as shown in the engraving. 

A hole is provided at the back of handle, so that for removing 

be inserted and the plug instantly 
iven out, 


THE EDISON-HOPKINSON DYNAMOS AT THE 
INDIAN AND COLONIAL EXHIBITION. 


Ons of the most inpetent elements which has conduced largely 
to the success of the Exhibition is that in 
place of an enormous variety of dynamos of all the lighting 
has been divided into three or four large groups, worked by 
dynamos from one maker. The dynamos for the whole of the 
internal incandescent lighting have been supplied by the Edison 
and Swan Company, and are of the Edison-Hopkinson bd ye 
factured by Messrs. Mather and Platt, of Manchester. are 
in all eight machines, but only six areat work, the two 
being spare machines availabl e for any work oe of them, 
Four are the 10in. long size for an output of 105 volts, 320 am 
at 750 revolutions per minute, three of which are employed for 
lighting Old London, the Hong Kong Pavilion ot Seem, 
the vestibule and the Indian Palace sections, while the fourth is 
run at a higher speed to give 130 volts, and is used for ing the 
E.P.S. accumulators. It was on machines of this size the 
efficiency experiments were made which we referred to and com- 
mented upon in our issue of 5th March, 1886. We then showed 
that a commercial efficiency of over 93 per cent, had been attained, 
and the satisfactory working of the machines at the Exhibition 
confirms the opinion we then expressed, for good efficiency shows 
itself not only in economy of power, but in good ing qualities, 
as power wasted is always more or jess destructive. Two of the 
remaining machines are for an output of 55 volts and 280 am 
at a speed of 850 revolutions per minute, and are employed in 
lighting the Exhibition dining-rooms. One of these is the same 
machine which underwent the special test of three weeks’ uninter- 
ee which we also gave in our issue of 
23rd January, 


TRIALS OF SEED AND MANURE DriLts,—An international com- 
petition of sowing machines, i.¢., drills, is to be opened at F 
on the 20th of October, 1886, and closed on the 30th of November. 
All national and foreign inventors, constructors, and —— can 
take part in the competition. All agents, national foreign, 

ing part in the competition are considered only as representa- 
tives of the constructors, and, in case of merit, the prizes shall be 
awarded to the latter. To the competition are admitted machines 
to sow in rows and to scatter the seed, as well as those combined 
both to sow seed and to distribute manure. An executive commis- 
sion provides everything necessary for the success of the competi- 
tion. The Commission is composed of the director of the profes- 
sional school at Foggia, who is also the ea of a di te of 
the provincial council, of a delegate of the municipality of oggia, 
of a delegate of the Chamber of C ce and of a delegate 
the Royal Economical Society of Capitanata. The prizes are as 
follows:—(a) A diploma of honour and the purchase made by the 
Ministry of Agriculture of five sowing machines the system of 
which shall obtain the first prize; (b) two silver medals with 200 
Italian lire each; (c) ten prizes of 30 Italian lire each to those 
labourers that during the experiments shall employ themselves in 
driving and regulating the machines, and that s' give proof of 
having best learned their management. All sowing machines pre- 
onned to the competition must be subjected to all the experiments 
prescribed by the jury both on flat and on hilly ground. All 
sowing machines that have already obtained a prize in other com- 
petitions are admitted, but cannot obtain a new prize, unless they 
present some useful alteration. 

JUNIOR ENGINEERING Society.—On Monday, July 26th, this 
society visited the Royal Small Arms Factory, Enfield, by 
permission of the authorities. The y were first shown the 

rocess of manufacturing the se of the new pattern 

eld rifle soon to be issued to the ice, the manner of proving 
the barrels for accurate boring and sighting being 
explained, The finished rifle apart from the stock was seen an 
fired with the usual test of a double charge. The various pro- 
cesses employed in the manufacture of the new pattern bayonet 
and sword, from the rough steel to the finished weapon as it leaves 
the polisher’s hands, were then inspected, after which the visitors 
were conducted to the shop containing the Gardner, Gatling, and 
Nordenfelt machine guns, the Actions of which were fully explained. 
The wood-working shops were next visited, and the turning of the 
from walnut wood by means of Blanchard lathes was 
seen in course of operation, the rapidity with which the lathes per- 
formed their work attracting much attention ; the time occupied 
for roughing out each stock being but 1 min. 40sec. Much interest 
was evi in the forging machines, one being provided with tools 
sufficient to work up the rough sword blade or bayonet from the 
steelas supplied from the manufacturer to the proper thickness, width, 
and length, for machining.. The visitors then entered the barrel-rolling 
mill where the barrels are passed in the rough bar at the proper heat 
a series of six rolls, they 
‘or boring, three | roug -bored sim w! 
the barrels revolve and the tool remains sta’ . The 
ed boring takes place at other , the barrels 
turned outside and rifled. An ins ion of the 560-horse power 
ormation who may desirous of joining 
Society, the address of the hon, sec, is 64, Reedworth-street, 
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ENGINES AND BOILERS OF THE S.S. MATABELE. : 

; MESSRS, HALL, RUSSEL, AND CO., ABERDEEN, ENGINEERS. : 

| (For description see page 108.) 

Fic.2. 
» 

FIG. 5 
--MANHOLE 
ANGLE 


| 


‘al Be 
| 


(/STAY. TUBES TAT 


4 


sik 


HOLE: 


MEAN DIA. OF FURNACES36. 


— 


116 


THE ENGINEER. 


Ava. 6, 1886. 


LETTERS TO THE EDITOR. 
(Continued from page 107.) 


GRAPHIC TREATMENT OF MASONRY ARCHES. 

Srr,—As “A. S. H.” does not accept my correction, will you 
permit me to define in as few words as possible the limitation to 
his treatment which prevents its application to a masonry arch ? 

Taking first a three-hinged arch, Fig. 1, we can draw the equili- 
brium polygon at once, because as no bending moments can exist 
at the hinges A B C, we know it must pass through these points 
and intersect on the vertical of W. Taking next an arch hinged 
at springing only, Fig. 2, we know that the polygon, as before, 
passes through A B and intersects on W. But we cannot deter- 
mine the point of intersection without calculating the ordinate y, 
when we can draw the stress diagram and find H, the horizontal 
thrust, or obtain it by calculation. The abutment reactions are 
those of a simple beam, but H will not have the same value as in 


the last case. 

FIG.1. 

! 

i 

! 


A 


But when we come to the arch continuous at crown and fixed in 
direction at springing, Fig. 3, we know nothing about the pol: 
except that it intersects in the vertical of W. Indeed, judging 
from the analogy of a beam fixed at the ends, we should suppose 
that with a partial load there will be bending moments at the 
abutmeats, and that the reactions will not be those of a simple 
beam. To prove whether this is the case, we must calculate 
Yo Yi Yo, Or find if the latter exist. To do this three conditions 
are required, Let DE be ordinates to the arch, and D F to the 
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polygon, then the conditions are:—(«) The sum of all products 
E, E F, where the polygon falls within the arch, must equal 
their sum, where it falls outside. (6) The sum of all E F without 
the arch must equal the sum of all within. (7) The sum of pro- 
ducts of all ordinates E F without the arch by their distance from 
either springing must equal the sum of all within from the same 
springing. 

These three equations being solved, we shall find that most cases 
of partial load produce a polygon as shown in Fig. 3. We can, 
then, only draw the polygon and find H and the reactions, which 
are not those of a simple beam. The full derivation and treat- 
ment of these equations of lition is far too long to give here. 


Fic.3 


If ‘‘A. S. H.” is not satisfied with my objections, I can only 
refer him to the works of Greene, Dubois, Chalmers, &c., for the 
graphic treatment of fixed arches. His assumption is one that 
is too often made in treating masonry arches; it is, in fact, making 
the polygon fit the arch by an arbitrary assumption instead of 
making the arch to fit the polygon. To obtain correct strains even 
for a hinged arch, it would be necessary to examine the moments 
caused by friction at the hinges, as they would probably be con- 
siderable. This point does not appear to be noticed in the works 
on the subject. F. E, 

August 4th. 


BULKHEAD DOORS, 


Srr,—Now that the question of bulkhead doors is being venti- 
lated before the public, I shall be glad if you will publish the fol- 
lowing ideas of mine in regard to the construction of bulkhead 
doors. The sketch I send you will explain itself. The iron door 
opens on a central pivot, dividing the opening in two equal parts. 
In case any water or force rushes in, from whatever side, the pres- 
sure against the door would make the door shut by itself, and the 
greater the force the more water-tight the door will press on to its 


caTcH agen CATCH 


sides. The rims of the doors can be lined with india-rubber, and 
a self-acting catch pom be put on, to work from both sides, to 
keep the door shut if wanted, and when the water closes the door 
by itself. The length A B should be wide ugh to let coal 
pass. JOHN I, DE JoncH, A.M.LC.E, 
San Jos¢, Costa Rica, July 10th. 


HORIZONTAL FRAMES IN SHIPS. 

Srr,—With reference to the letter of your lent 
“Delta,” diagonal iron bars such as he describes were habitually 
used in wooden ships. They were scored into the timbers within 
and without, and their effect was found to be advantageous. But 
J do not see how diagonal frames of angie iron could be con- 


veniently introduced in iron vessels, nor do I think their presence 
wou'd be beneficial. I admit the accuracy of ‘‘ Delta’s” axiom, 
that ships require ter strength vertically and transversely 
between the longitudinal frames than is given by the skin plating 
of the ship. But this necessary strength is imparted by the bulk- 
heads, and by a single strong transverse frame between every two 
bulkheads. Supposing the vessel to have five bulkheads, which is 
not an unusual number, then between each two there should be a 
strong transverse frame in lieu of a bulkhead, and the horizontal 
frames should run from bulkhead to transverse frame, and from 
transverse frame to bulkhead. By this mode of construction the 
necessary vertical and transverse strength would be afforded. The 
deck beams, in common with the frames, should run fore and aft, 
beneath the iron deck, and should rest on the bulkheads and trans- 
verse frames, to which they would, of course, be firmly secured. A 
ship so formed will be virtually a Menai tube, and will attain the 
consummation of possessing the most strength with the least 
materials. JOHN BOURNE, 
Chiswick, August 2ad, 


CORLISS VALVES. 


Srr,—The Corliss valve has been so long in use for the admission 
of steam to and exhaust from the cylinders of stationary engines, 
that the question can be answered as to whether it has the best 
form for its work that can be adopted. The sketch diagrams—not 
drawn to scale—given below illustrate the arrangement. Let A 
be the cylinder, B, say, the port for admission, C the valve, D 
being the centre of spindle for twisting valve, the arrows showing 
the direction of motion. Let it be supposed that the shell at F is 
bored true as a circle, and the valve C turned as part of a cylinder, 
to fit the same accurately. Now it is clear that the valve C having 


motion given to it across the port B concentrically by the spindle 
D and its connections, the wear will be to i the diameter of 
shell, and destroy the true circular form both of the shell and 
valve, somewhat like the diagram given below—for which the same 
letters of reference may be used as before—each surface producing 
a further departure from the true circle in proportion to the time. 
It may be said that the narrow, rec shape of the port is 
the best for keeping the circular motion of the valve as short as 


possible, and therefore reducing its wear; but this is only a ques- 
tion of degree, and though the metal may be hard in both shell 
and valves, the wear will be as before noticed. The same tendency 
to destroy the true form is also in piston valves, when the outer 
ring is set out with V-sbaped wedges and » ~~ to fit the shells, 
and when a partially rotative motion is employ: 

Rochdale, July 27th. THomAs SPENCER SAWYER. 


TECHNICAL EDUCATION.—“ BOOK ENGINEERS.” 


Srr,—I have read your several articles on technical education, 
and would desire in this connection to call your attention to what 
I am afraid is a growing race in these latter days, viz., ‘* book 
engineers,” or those who have subordinated practice to theory. I 
have come across several of these lately, who can do any amount 
of abstruse calculation, talk glibly on the theory of motion, and 
kindred subjects, who, for the life of them, could not set a valve, 
or put a pump in order that refused to work. At the risk of being 
considered out of date and old-fashioned, I am strongly of opinion 
that, in technical education, practical technical instruction in the 
workshop is of far greater money-value in this practical age than 
the knowledge of any amount of algebraical formule, which may 
or may not be found to accord in its results with absolute practice. 
I do not wish it to be understood from this that I underrate 
the value of theoretical instruction generally ; but in many engi- 
neering colleges I think that theory has been forced into undue 
prominence at the expense of practice. This may arise, in some 
cases, from the Professors or teachers being themselves ‘‘ book 
engineers,” and therefore more or less incapable of teaching any- 
thing else. Another reason, probably, why theory is in the 
ascendant is the scarcity of really practical engi ing ks. 
Many of the more recent books appear to have been written rather 
to show the learning and mathematical knowledge of the authors 
than to instruct younger men, who—when in business, at any rate 
—have not the time, and perhaps not the knowledge, to work out 
the more or less accurate, but certainly very intricate, formule 
with which some of these works abound. I take it that, at the 

mt time, there is ample scope for a series of books on the 
erent branches of engineering science, written in a plain, 
straightforward way, and in which we shall not have to dig down 
through a mass of more or less “‘ clever” but involved verbiage to 

+ at the grains of practical information which may or may not 

found below. In my own case, I may say I have been in business 
now some twenty years, and have found the greater proportion of 
the stuff I was crammed with at college absolutely useless, In 
urging that practice receive at least as much attention in technical 
education as theory, I will conclude by asking to whom does the 
world owe its greatest inventions—to practical or theoretical men? 
I take it there can be but one answer. M. Powis BAtg, 

Appold-street, E.C., August 2nd. 


HYDRAULIC PROPULSION. 
Srr,—** Goahead’s ” letter of July 23rd, on hydraulic propulsion, 
cos a much more interesting nature than he is aware, 
and id he make good his promise, would, no doubt, find re- 


muneration; but he, being an engineer, need not be reminded that 
the public require 9 Jot of convincing before they wil] take to an 


invention, and inventors are too apt penal —I speak from ex- 
perience—to over-estimate the value of their ideas, and even when 
tried, if they fail, are inclined to say that the trial has not been 
fair to theinvention. But I don’t say this to disco for, with 
“*Goahead,” I believe, and have always done since Waterwitch 
was launched, that some such mode of propulsion would yet take 
front rank. 

The Waterwitch, with all her faults, could nearly hold her 
own with a sister screw gun-vessel, and had her p: system 
been arranged in a more scientific manner, so as to get rid of a lot 
of bends in the piping, with its attendant friction, and so utilise 
fully the force of the water, this, combined with suitable trim of 
vessel, might have caused her to do so well as to have induced the 
commercial world to take the matter in hand, in which case the 
best adaptation would have been quickly discovered, as it is not to 
be supposed that in Ruthven’s invention the matter had reached 
finality. Just now, with the depression in shipping trade, it is 
needless to expect any company to take it up, but some of the 
wealthier men of the yachting world could do much for their own 
comfort and the benefit of science by fitting up some amagans 
yacht with hydraulic propellers and triple expansion engines, an 
taking a cruise with another vessel of same tonnage fitted with 
screw; and only fancy the difference in having a nice clean-built 
boat, with nothing to interrupt the flowing lines from stem to 
rudder when cruising—for projecting nozzles are not indispensable, 
and the water inlet can be so made as to close flush with bottom 
—with no screw aperture to spoil the steering of the vessel when 
sailing, no thrashing and jarring of the stern when steaming against 
a head sea, no shaft bearings under the after cabin floor, with their 
drawbacks; the circulating pump for condenser could be dispensed 
with, the machinery department would be compact and self-con- 
tained, and as nearly as possible silent when working. These and all 
the advantages detailed in ‘‘ Goahead’s” letter, may, I hope, induce 
some of our yachtsmen to fit up a vessel, and I fee: persuaded that 
even if they did not do better running than a screw steamer, they 
would find other advantages that would cause them to admit that 
the system was practically superior. But to bring this to pass it 
would be necessary to place the work in the hands of a thoroughly 
competent and unprejudiced firm. 

It may be remarked that an exhaustive trial was made some few 
years ago with a torpedo-vessel, but the public learnt so little about 
the construction of the machinery, or ut the matter generally, 
that I don’t think the system deserves total tion on that 
account. W. 


THRASHING MACHINES. 

Srr,—Referring to the article in last week’s ENGINEER on “‘Im- 
provements in Agricultural Machinery,” I beg to say that my 
finishing thrashing hi a full t of which will be found 
in THE ENGINEER of July 6th, 1883—is neither so heavy nor so 
complicated as the single-blast machines you mention; and further, 
I am prepared to supply my machine considerably cheaper than 
any now in the market. 

A short time since I endeavoured to get the Royal 
Society of England to arrange a thorough trial with t 
machines, but failed to induce it to do so. If any well-known 
agricultural society will arrange a trial, in which the points to be 
decided should be efficiency, simplicity, durability, and price, I am 
open to compete with my machine against any Gnishing machine 
challeng i haps 

you wo y give @ prominence, per 
some result might be obtained, and we may be able to show 
foreigners, who assert that finality has been reached in English 
thrashing machines, that such is not the case. 

Queen Victoria-street, E.C., A. W. MANTLE. 

London, August 3rd. 
FEED-WATER HEATERS AT NORWICH. 

Srr,—With reference to Mr. James Atkinson’s letter on the 
above subject in your issue of last week: Supposing that the tem- 
peratures given are correct, viz., 200 deg. when the engine is 
running empty, and 250 deg. with the work full on, Mr. Atkinson 
argues that there must be a mean pressure of 18 lb, in conse- 
quence, but he does not take into account how much this is 
neutralised by the partial vacuum which is being created through 
the condensation of the exhaust steam. As this raises a very 
interesting point with regard to the relation which the heat 
bestowed on feed-water should bear towards the heat to be taken 
from the exhaust steam in order to produce the most economical 
results, I hope that you will be able to obtain indicator 
of this engine running with full work and when empty, in order 
that your readers may see what back pressure, if any, there really 
is, and form their own conclusions as to the most economical rela- 
tions between heating the water on the one side and condensing 
the steam on the other. Frark Proctor. 

Cannon-street, London, E.C., July 29th. 


SCREW PROPULSION, 

MonsI£vR,— Vous avez publié dans les colonnes de votre journal 
un intéressant mémoire de Professeur A. G. Greenhill sur l’utilisa- 
tion des propulseurs hélicoidaux. Permettez-moi de signaler a son 
auteur, par votre intermediaire, une légére erreur qui s’est glissée 
dans le numéro iii. de ce mémoire insé1¢ dans le numéro du 9 Juil- 
let. On voit au paragraph 31 que M. Froude a trouvé pour la con- 


stante f la valeur 0°08, doa f = 0:04, or M. A. G. Greenhill 


donne pour y/ f = 0°02, tandis que cette racine est carrée est 
0063. Dans example cité au section 35 le result serait donc 
0°063 x 4 = 0°084 au lieu de 0°03. Et les conclusions a en tirer 


seraient un peu différentes. Cette rectification aurons sans doute 
quelque intérét pour vos lecteurs. M. LIsBONN, 

Paris, 31 Juillet. 

THE ELECTRIC TRANSMISSION OF ENERGY. 

Sir,—In your article on this subject in your issue of ay 30th, 
you end up by saying that, “‘ but he has not succeeded in showing 
that such energy obtai by means of a prime motor rie rape 
steam is either cheap or practical. It may be convenient 
luxurious—other it is not.” You call attention to many points of 
great importance in your article, and I have not time for this 
week’s issue to attempt to do justice to it in these remarks ; but 
permit me now to say this, that the —_— I make from your 
article would lead many to suppose that you are of opinion that 
electric power transmission from a steam engine is not practical 
and economical, This would shut out tramways and light rail- 
ways. There is no system existent of working kr bn and light 
railways so cheap as electric transmission, even though it be from 
a steam engine as the prime mover. 

Take a system of tramways in a town worked by direct electric 
transmission—one steam engine station may operate many miles— 
there is only one set of boilers and engines to look after. The coal 
consumption per horse-power is far less on a large stationary steam 
engine than on steam tramway engines, which, in addition to their 
high rate of depreciation, are little coal eaters. In addition to this, 
instead of having a steam locomotive on the tram line weighing 
7 or 8 tons, or less, the electric motor — only a few hundred- 
weight, and the net weight of rolling. stock—and — wear 
and tear and necessary first cost of the road—is greatly reduced 
per passenger carried. Here then is a vast field for electric trans- 
mission even from a steam engine. RADCLIFFE WARD. 

August 4th. 

[Our correspondent is, we gather from his letter, in possession of 
figures which show the working cost per mile of electric 
railways. The publication of these figures would do more no douht 
ment unsupported by figures obtain nm practice. es ve 
great pleasure in publishing these figures jf Mr. Ward will place 
the jnformatign he possesses at our dispogal,—Ep. E.} 
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RAILWAY MATTERS. 


Tue German rail works are eo | heavily by the dissolution of 
the international rail convention of the conventions with Eng- 
Jand and Belgium. 

THE egate railway mileage of the world is estimated, at the 
end of “feed. at 290,750 miles. Not less than 60 per cent. of the 
whole mileage of the world is in English-s ing countries, 
Australia has the largest amount of railway accommodation in 

rtion to population. 

Ir is stated that the administration of the Prussian State Rail- 
way has Fina to the Russian and Austrian Junction Railways 
the making of mutual tariff concessions. Unless measures of an 
extraordinary kind are speedily taken, the iron industry of Silesia 
will, it is thought, be irretrievably ruined. 

Tue cost of the railway system of the world is estimated at 
£4,800,000,000. The highest expenditure was in Great Britain, 
where it amounted to £41,168 per mile, as compared with £24,797 
in Belgium, £24,928 in France, £21,041 in Germany—State rail- 
ways—£20,885 in Austria, £16,449 in Russia, and £12,650 in the 
United States. 

THE Railroad Gazette remarks that no less than five explosions 
of hollow cast iron pistons have occurred in French workshops in 
the last twenty years in reheating these pistons—generally for the 
purpose of removing the piston rod, Investigation into the interior 
of a piston in use for eleven years showed the existence of a brown 
substance ae fatty matter, oxide of iron, peroxide of iron, 
and carbon, h t that a certain quantity of water had 
been forced into the cavity in service either through the iron or 
through imperfections in the plugs with which the original core 
support cavities were filled. this water in forming oxide of iron 
set free its hydrogen, which filled the piston cavity. The recom- 
bination of this hydrogen with the oxygen at a low red heat would 
produce the explosion, and it is recommended that all such pistons 
should be tapped before reheating. 

AT present New South Wales is expending three millions annually 
on permanent public works. More than 23,522 miles of common 
roads are open, affording intercommunication with every of 
the interior, and greatly facilitating the ing of farm and other 
— to the best markets. About £5,000,000 have been spent 

ten years on common alone, and construction is still 
rapidly going on. Mail coaches run vey every district. 
During the last quarter of a century more than fifty miles of public 
bridges have been constructed. About 5000 miles of road are 
metalled, 1600 miles are graded ae ye me ge and the remainder, 
for the most part, drained and , with bridges where re- 
quired. There are eighty-seven public ferries, four of which are 


worked by steam, and the number is yearly increasing, notwith- 
standing that many of the most tapertant are being replaced by 
iron stone Every part of the colony is gli being 
opened up. 


THE North Shore Cable Tramway, Sydney, has been opened. It 
is a double track, 4ft. 8hin. gauge, ye ree. Frame being iron and 
concrete throughout, exceptin the longitudinal sleepers for rails. 
There are seven curves in the line, and the radii of these vary from 
100ft. to 264ft. At Milson’s Point terminus the rope runs round 
a sheave 10ft. in diameter, and along the straight portions of theline 
vertical sheaves 10in. in diameter are p at intervalsof 36ft. apart. 
On the curves horizontal pulleys carry the rope, and these are fixed 
from 8ft. to 16ft, apart. At the crown of streets where there 
are heavy down sheaves are provided. The grippers 
in the dummy pick up the rope at each automatically, ond no 
delay occurs in shunting from one line to the other. The cars will 
run ata — of eight miles an hour. The ascent of the line from 
Milson’s Point to the terminus at the Reserve is equal to about 
375ft. The pom bee at present consists of some eight dummies 
and a similar number of cars, Each dummy will seat twenty-one, 
and each car sixteen persons, 

THE capital invested in the Indian railwa: agen, with its con- 
nected steamer services, is estimated at 1,917,840. Of this 
sum the Government have spent directly £82,255,391. The capital 
outlay of guaranteed companies stands at £71,032,838, and that of 

in this respect being Mysore an: —are respon- 

sible . an outlay of £4,821,379 on lines within their territories, 
When the construction of railways in India was first mooted there 
were some who warned a that caste prejudices would 
vent the natives from g them ; but it is an astonishing fact 

t last year Indian railways carried no fewer than 80,864,779 
meager sno who paid for their fares £5,538,126. In 1884 the num- 

r of passengers was 73,815,119, and their freight was valued at 
£5,070,754. The chief income of most railways, however, is derived 
from its goods traffic, and in this respect the Indian lines yield 
more than double the receipts obtained from passengers. No less 
than 18,925,385 tons of asel were carried, the receipts from which 
amounted to £11,915,375. Both the tonnage transported and the 
returns show an increase over the figures of the year, which 
was credited with a goods traffic of 16,663,007 tons, and receipts 
therefrom amounting to £10,565,941, 


DIstTINcT progress is being made in the task of completing the 
network of to cover the separating the 
M from the , from-and above Birkenhead. A company, 
named the Wirral Railways Company, has acquired the Sea- 
combe, Hoylake, and Deeside Railway, at a cost of £112,450—the 
line yielding 5 per cent. per annum—and all the rights and privi- 
leges of the Railway Company, at their actual cost. ey 
have also secured the through line to Wales, by Connati’s Quay, 
and the bridge over the Dee at that point will shortly be com- 
menced by the r, Sheffield, and Lincolnshire Company. 
Further, they have acquired all the land required for the lines 
from New Brighton to the present terminus of the Seacombe and 
Hoylake Railway, and from the Hoylake terminus to the joint 
ata’ with the Mersey Tunnel Railway at Birkenhead k. 
These preliminaries ha been effected, the first object of the 
company is to connect the Hoylake and New Brighton lines with the 
Mersey Railway at Birkenhead, which they expect to accomplish 
within eighteen months. Bridges and other works have been com- 
menced, and raj is made in several directions 

s the comple’ of a series of lines which will be of incal- 
culable benefit, not only to that of Cheshire, but to Liverpool 
and Lancashire and the Principality across the Dee. 

A Boarp of Trade has been published on an accident 
which occurred, on the 26th June, near Dalmally, on the Callander 
and Oban Railway, when, asa special excursion train from Falkirk 
to Oban was running at moderate down an incline of 1 in 


being off the rails and breaking a chair outside the left rail, the 
high rail on the outside of the curve, there were distinct marks 
where a stone had been on this rail, crushed being found on 
each side of it, and throughout this six yards there was the track 
of a wheel flange along the top of therail. Eastward from 
this Bree there was, for a distance of about 60 yards, marks on 
the rs and ballast outside the left rail where something had 
been trailing along, striking the ground at intervals, and there can 
be no doubt but that these marks were caused by the trailing end 
of the stay-rod on the left side of the brake van immediately in 
front of the first vehicle which left the rails, which rod was found 
to have become detached at the trailing end. It appears from 
the evidence that it is not an unusual occurrence for these and 
other bolts and nuts to be found loose, and looking at the serious 
results in this case, the company is recommended to take steps to 
have all such bolts properly secured by having the heads rivetted 
over, or in some other manner, 


NOTES AND MEMORANDA. 

THE i in ulation in New South Wales in 1885 was 
59,305, being almost equal to that of Victoria, nsland, South 
Australia, West Australia, Tasmania, and New Zealand combined. 

THE density of liquid atmospheric air has been found to be 0°59 


at~146°6 deg. Cent., and 45 atmospheres of pressure. Calculations 
caw ities of liquid oxygen and nitrogen give the 


Coprer lodes are found in many of New South Wales. 
Some of the ores are extremely rich. e quantity of raised 
in the Colony was 5746 tons in 1885, valued at $264,900, against 
1452 tons in 1872, valued at £105,888. 

THE production of American pig iron in the first half of this 
_ amounted to 2,954,209 tons—an increase of 424,844 tons. 

he stock in hand on July 1st was 470,421 tons, or 222,500 tons 
less than was in hand on the corresponding date of last year. The 
American Iron and Steel Association reports that this country will 
make more pig iron in 1886 than it has made in any previous year. 

genera’ ly by ion of air water va; i 
a thunder storm, the rain-drops formed in the storm cloud Paes | 
vertically to the earth, causing a partial vacuum, which is replaced 
by air drawn in laterally and from upper layers. The friction 
caused by this movement is the principal cause of the generation 
of electricity. 

To get an absolutely clear solution of shellac has long been a 

eratum., The National Druggist says it may be prepared by 
first an alcoholic solution of she in the usual way; a 
little benzole is then added, and the mixture well shaken. In the 
course of from twenty-four to forty-eight hours the fluid will have 
separated into two distinct layers, an upper alcoholic stratum per- 
fectly clear, and of a dark colour, and under it a turbid mixture 
onan the impurities. The clear solution may be decanted or 

wn off, 

M. PALMIERI, the director of the Vesuvian Observatory, has 
succeeded in exhibiting the negative electricity developed when 
steam is condensed by cold, and positive electricity liberated when 
evaporation takes place, A platinum shell is placed in communi- 
cation with one of the plates of a condenser. e golden leaf is 
separated when a piece of ice is placed in the shell, and also when 
it is full of water if exposed to the rays of the sun. Nature says 
the electricity has been proved positive in the first instance, and 
negative in the second. 

A PAPER was read on the 12th ult. on the relations that exist 
between the geodetic and geological sciences, by M. Faye, before 
the Academy of Sciences. The author’s remarks are intended 
to show that the distinction formerly drawn between these two 
sciences can no longer be maintained. Thus in geodesy, for 
example, the sum of the forces acting on the terrestrial globe can- 
not be considered apart from those incessantly modifying its relief. 
The recent objection regarding the Quatenary glaciers is specially 
dealt with, not from the geological standpoint, but from that of 
the attraction exercised by them on the seas. 

AT a recent meeting of the Paris Academy of Sciences M. 
Boussinesq made some remarks accompanying the presentation of 
M. de Saint-Venant’s manuscript memoir on “The Resistance of 
Fluids.” This unpublished work, begun in 1847 and not completed 
till the year 1885, a short time before the author’s death, pose ns 
historical, physical, and practical considerations regarding the 
problem of the mutual dynamic action of a fiuid and a solid, espe- 
cially in the state of permanence supposed to be acquired by their 


movements. It comprises three parts, the first dealing with the —— 


researches of previous physicists on the impulse of fluids in motion 
on solid bodies encountered by them ; the second showing theoreti- 
cally that this a is connected exclusively with the “‘ imper- 
fection of the fluid,” that is, the development of friction, which to 

sur ted requires a higher pressure on the upper than on the 
lower surface of the submerged body; the third containing a prac- 
tical calculation of the impulse experienced by a body in any in- 
definite fluid current, 

Mr. W. Foster, jun., of New York, has succeeded in sinking a 
shaft to the salt deposits of central New York. The shaft was sunk 
1013ft., and the mine is perfectly dry, with the exception of a little 
water which drips down the shaft. A 1}in. pipe removes all the 
water. The salt is remarkably free from impurities for refined salt, 
and contains 97°84 per cent. of sodium chloride. This fairly repre- 
sents the purity of a stratum 14ft. thick, which is now being mined 
without hin from any causes. 
found both above and below this one. The upper stratum was 
reached at a depth of 991ft., and was so mixed with shale as to be 
unprofitable. The lower stratum was reached at 1047ft., and is 

t. in thickness, being practically clear salt. Between these two 
there was also a 4ft. stratum of clear salt. Thus, in all, there is, 
within a distance of 200ft., not far from 80ft. of solid salt ata 
depth of a little over 1000ft. below the surface. The shaft begins 
in Hamilton shale. The following is the record :—Shale, 407ft.; 
corniferous lime rock, 148ft.; shale, 223ft.; limestone and shale. 
70ft.; shale, 102ft.; lime rock, 11ft.; shale and salt, 30ft.; first bed 
clear salt, 22ft.; lime rock and shale, 28ft.; second bed clear salt, 
4ft.; rock, 2ft.; third bed clear salt, 58ft. 

THE best wheat-growing districts in New South Wales are to be 
found on the table-lands, from 2000ft. to 4000ft. above the sea- 
level. The fine quality of the wheat grown on the Australian 
continent is well known, and New South Wales can claim to pro- 
duce some of the best samples. The area of land in New South 
Wales under grain crops, and the quantity of produce obtained in 
1884-85 were as follows :—Wheat, 276,250 acres, yielded 4,203,394 
bushels; maize, 115,600 acres, yielded 2,989,585 bushels; barley, 

ielded 148,869 bushels; oats, 19,472} acres, yielded 


7 acres, 
425,920 bushels; rye, 11104 acres, yielded 16,739 bushels; millet, 
1843 bushels; sorghum and imphee, 41 acres, 


118} acres, yield: 
187 cwt. The acreage and of hay crops was :— 

eat, 86,584 acres, yielding 87, tons; barley, 21732 acres, 
yielding 2870} tons; oats, 121,9224 acres, yielding 149, tons ; 
sown grasses, 15,966 acres, yielding 40,6244 tons. The area under 
green crop for cattle was :—Maize, 6771 acres; barley, 3744} acres ; 
oats, 3109} acres; rye, acres; millet, 1574 acres; sown grasses, 
123,024 acres; sorghum an — 27894 acres. In 1885-86 there 
was a falling off in the yield of wheat and other cereals, in conse- 
quence of the dry season ; but there is every reason for 
a eet 1886-87 will be the richest yet 


THE cipal tel of the new Lick Observa‘ is approach- 
ing pond ag Mr. Lick bequeathed £140,000, with the express 
wish that the observatory should be equipped with the best 


They were made by a French house, cost 
25,000 dols. each, and have been polished by Mr. Alvan emp 


57ft. long, and have taken more than two years to polish. The 
observatory is situated on Mount Hamilton, in Santa C County, 
California, For the convenience of visitors a road has been le 
up to the observatory at a cost of £15,600. The contract for 
mounting the 36in. objective has been awarded by the Lick trustees 
to Warner and eC of Cleveland, O., for 42,000 dols. The 
telescope is to be 57ft. long, the diameter of the tube 42in. Provi- 
sions are made by which it will be possible for the observer at the 

e-end of the telescope to command all the possible motions, and 
these same motions can also be controlled by an observer stationed 
on a small balcony 20ft. above the floor. It is expected that the 
— will be ——_ in April, 1887, and that the glass will 
be brought to Mount Hamilton and put in ape some time during 
the summer following. The total cost of the equatorial and — 


850 > 
dols.; the 


will be about 164,850 dols.; the cost of the dome bei 
the mounting, 42,000 dols.; the visual objective, 53, 
additional photographic lens, 13,000 dols, 


‘Other strata of salt were | dri 


MISCELLANEA, 


On the 25th ult, the completion of the 100,000th repeating 
ang rifle was celebrated in the Arsenal at Spandau, near 

rlin, 

Messrs. BARFORD AND PERKINS, Peterborough, have taken 
inka gentnenitlp their sons, Mr. J. G. Barford and Mr. J. E. 8, 

erkins, 


Sir T. SPENcER WELLS, Bart., has ues the presidentship 
of the Sanitary Congress to be held in York, commencing Sep- 


AT the last meeting of the South Wales Institute of Engineers 
Mr. Archibald Wood, the President, gave some salutary advice to 
wners on economic washing, and remarked that in these days, 
when new motive powers were sought in electricity and in petro- 
leum, too much caution could not be shown, 


THE National Lifeboat Institution has now 292 lifeboats under 
its charge, and no less than 555 lives were saved last year from 
shipwrecks on our coast through its instrumentality. Pecuniary 
help is particularly needed at the t time, as, owing to the 
fee And of trade, there has been a falling off in the receipts. 

THE United States Government has authorised the building of 
two 6000 tons armoured ships, costing 2,500,000 dols. each, one 5000 
ton swift cruiser, costing 1,500,000 dols., and one torpedo boat, all 
built of American steel. It also votes 3,178,046 dols, to complete the 
four double-turret monitors now buildi , the armour and mate- 

ials being American, also 1,000,000 dols. to arm vessels now build- 
ing, and in addition 350,000dols. to build one dynamite-gun 
cruiser. These votes are spread over three years, and 3,500,000 dols. 
are available this year. 


THE members of the Association of the Birmingham Students of 
the Institution of Civil Engineers on Tuesday week visited the 
works of the Horseley Company, Tipton, when, amongst other 
ironwork, a bridge for the Buenos Ayres Railway, and 6ft. diameter 
wrought iron pipes for the Sydney Waterworks, were inspected 
with much interest. After the visit a meeting was held, when 
Mr. E. Pritchard, M.I:C.E., was elected president, and A 
W. Gray, M.1.C.E., C. Hunt, M.LC.E., and W. 8. Till, M.LC.E., 
were elected vice-presidents. 


A new shaft is being sunk at the Channel Tunnel works, Dover. 
The shaft is only a few yards distant from the other pit, which 
communicates with the whole underground works and sub- 
marine gallery. The work is stated to be of an experiménial 
character with regard to the formation of strata in this district, 
there being reason to believe from pe ew operations which have 
taken place on the other side of the Channel that a mineral of valu- 
able description may be discovered here. The shaft will be sunk 
to the level of the existing shaft, a depth of 160ft. Boring will 
then be continued about 600ft. 


A NAPLES ndent of the Times remarks that three years 
have passed since the cholera made such havoc in Naples, “‘and 
since the King and his Prime Minister declared that no time should 
be lost in ‘ disembowelling’ the city, yet the projects for the most 
important reforms have not yet been approved and the necessary 
decrees await the Royal signature. A hundred times or more has 
the Syndic been summoned to the capital to discuss some disputed 
point, but assurance has now been given that these decrees will be 
signed on Thursday. ‘ Festina lente’ is a good old proverb, but the 
‘lente’ in Italy must be understood in the superlative degree.” 
AN official paper says:—‘‘ The demand for bricks for building 
in fa South Wales is considerably in excess of the 
supply. Hence brickmaking is one of the most profitabie indus- 
tries in that colony. Brickmakers receive from £1 2s. 6d, to 
£1 10s. per 1000; bricklayers, 12s. od day. Where employed in 
connection with machine-made bricks, the remuneration is from 
8s. to 10s. and 11s. per day. Pipemakers average from £2 10s. to 
£3 per week, and potters obtain about the same rate of wages. 
Pitmen, 7s. 6d. to 8s. 4d.; setters, 7s. 6d. to 8s.; rollers, | 9s; 
screeners, 7s.; burners, 10s.; kiln men, 7s.; loaders, 7s. to 8s.” 
Tue rates of wages in the iron trades in New South Wales at 


latest dates were:—Turners, 1s. 2d. to 1s. 3d. per hour; engine- 
fitters, 1s. 2d. to 1s. 3d.; ship smiths, 1s. to 1s. 6d.; blacks 
1s, 2d. 


6d. : —— 1s, 3d. to 1s. 6d.; boiler: 
4d.; boi 


EES 


10d. to 1s.; , 9d. to 1s, 2d.; machine men in fitting-shop, 
10d. to 1s. 2d. Country blacksmiths receive from £75 to £80 per 
annum, with rations or i 


THERE are reasons for believing, says the North-Western Lumber- 
man, that in the making of stock -sizes of sash, doors and blinds, 
in the factories of the North-West, white pine will not much 
longer be the only material used. Poplar is commonly thought of 
as the most available substitute, and so it probably will be as long 
as it remains at anything like its present price; but there are other 
woods which may receive favour. One prominent Wisconsin manu- 
facturer is now making doors of basswood, treating them to a 
priming coat of paint, and sending them out to his regular 
customers. They are said to give good satisfaction in every 
respect, and particularly in price. 

GLass ings and bushes for loose pulleys are being made by 
Messrs. Powis Bale and Co. Mr. Powis Bale’s description says 
that with the object of reducing the working friction to its lowest 
limit, and rimenting with various materials, he determined to 

glass, hm ¢ being highly satisfied with the results in his earl 
trials, adopted it, ‘‘The bearings are grooved or crenated in su 
a manner that the lubricating material is kept in circulation 
between the top and bottom half of the bearings; at the same 
time, a current of air is allowed to pass through the bearing, thus 
keeping it cool whilst in work.” It might be that friction- 
less bearings would not need ventilation. 

Tue Committee which has had control of the Birmingham 
Corporation Gasworks states that the adoption of the three-lift 
system in the construction and erection of the immense new gas- 
holders lately built has effected a saving of 33 aad cent., besides a 
great economy in space. The Committee will shortly report to the 
Council the total cost of the new gas-holders and other extensions 
just completed. Altogether an expenditure of some £2,000,000 has 

sanctioned by the Birmingham Corporation upon its gas- 
works pro) from the commencement. Some time = the 
works were ing a profit of between £50,000 and £60, per 
annum, but now, in consequence of the decrease in the value of 
residuals, it is found difficult to make any profit at all. 


THE city of Breslau celebrated the 500th anniversary of an 
occurrence which was memorable in the history of the town, and 
is known wherever German poetry finds a home. The bell which 

in the southern tower of St. Mary Magdalen’s church, and 
is named ‘‘St. Mary’s bell,” but 
sinner’s bell,” out morning and evening on the 0! . 
to remind all who heard it that it was cast on that day 500 years 
ago. When all was ready for the casting, the bell-founder with- 
drew for a few moments, leaving a boy in charge of the furnace, 
warning him not to meddle with the catch that secured the seeth- 
ing metal in the caldron. But the boy disregarded the caution, 
and then terrified on seeing the molten metal to flow 
into the mould, called to the bell-founder for help, Rushing in 
and seeing what he had intended to be his masterpiece ruined, as 
he thought, to madness, he slew the boy on the spot. 
en the mould. was opened, the bell was found to be perfect in 
finish, and of marvellous sweetness of tone. He gave himself up 
to the magis was condemned to die, and went to his doom 
while his beautiful bell pealed an invitation to all to pray for “the 
poor sinner,” whence its name, 


| 
to 1s. -makers, 
to 1s, youths, 
/ 8d.; general labourers in ironworks, 9d. to 10d.; engine 
. | vers, 93d. to 1s. 4d., or £2 2s. to £2 10s. per week ; furnacemen, 
| 
| 
left side, This accident, which might have been a very serious 
: one if the carriages had left the rails 9 few yards before they did, that cow manufactured. It has taken five years to 4 
: as they would then have fallen over into a stream or on to a 
' deeply-cut road, was clearly caused by a very unusual occur- 
rence. About six yards east of the first mark of a wheel 
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GROYNES ON SHIFTING BEACHES, 


Tuerz is perhaps no subject that presents greater diffi- 
culty to engineers than the designing of works to arrest 


the travel of shingle, If the line of that travel were always 


118 | sufficed to 


determinate—if the causes operating to produce it followed 
a constant rule—no such difficulty would be experienced ; 
but in dealing with such agencies as wind and weather, no 
constancy can be relied upon. It would seem therefore 
that the engineer whose advice may be sought to stay 
the denudation of any part of a coast line has to consider 
the means for arresting the travel of shingle from what- 
ever quarter the wind may blow. But it must be apparent 
from the very nature of the problem thus set that it must 
be wholly impossible to avert entirely the effects of a force 
so constantly nia its direction of attack. We can 
only consider how far the maximum of beach may be 
accumulated during the winds most prevalent or most 
powerful, so as to provide astore from which the demand, 
which must infallibly be made when the attack comes 
from other quarters, may be met in a degree which will 
insure leaving of a residuum sufficient to guarantee safety 

The experience gain uring many years of struggle 
with the our enabled us to 
pass the limit of defence above pointed out. We must 
always be pre to see the accumulations of one season 
very materially reduced during the next, That that reduc- 
tion admits of modification there can be no doubt, and the 
works which have of late years been constructed on the 
Hove and Brighton beaches seem to prove that a material 
step has been made in advance towards our known means 
for extending that power of modification. o> oe of a 
considerable period since these works were undertaken has 
ow the relative efficiency of the several 
systems of groyning which have successively been tried, 
and it is only after such a lapse that any conclusive opinion 
can be justly formed. As we have pointed out, the 
shingle which the currents may deposit during the pre- 
valence of westerly—i.e., in the case of our southern coast 
—offshore winds is liable to entire removal from the effects 
of the south-westerly gales which are so frequently experi- 
enced, and with such violence, on those shores. It is not 
therefore until both the best and the worst have had 
their chance that it is possible to ascertain from the residual 
effect how far measures adopted to retain the beach have 
served their purposed ends, 

When Sir John Coode was called in to consult with Mr. 
Ellice-Clarke upon these works, the former authority 
differed from the latter as to the principle Mr. Ellice- 
Clarke had adopted with his groynes. These had been 
built at varying angles with the shore line following the 
set of the prevailing current up channel, and their effect 
had manifestly been—while securing the beach from scour 
on the lee-side of them—to assist the run of the sea in the 
removal of the shingle on their weather side. They, in 
fact, no longer afforded “ pocketing” for the beach brought 
by the prevailing currents, and their intended function 
had become reversed. Sir John Coode appears to have 
somewhat compounded Mr. Ellice-Clarke’s procedure in 
that adopted by himself, though it is possible that course 
was adopted only with the intention of saving the expense 
of entire removal of the groynes built upon the trendin 
system we have named. But whatever may have indu 
the engineer to such a course, we now see that the roots of 
the groynes remain at their former angle, while their exten- 
sion has been altered to the line of a right angle with the 
shore. This middle measure between the two systems of 
the respective engineers appears to have had rather suc- 
cessful results, and it may prove that the divergence of 
opinion, and the adoption of a composition of those systems, 
may have taught us a useful lesson. While Sir John 


Coode’s changed line of extension has afforded a deeply | be 


embayed pocket for the lodgments of shingle, the lee trend 
of the roots has evidently done much to prevent that scour 
behind them which has always proved such a difficult 
matter to deal with in all previous practice with marine 
groyning. We could not fail to perceive to what a very 
considerable extent the varied trials experienced during 
the past twelve months had left a residuum of beach, and 
we came to the conclusion, on the occasion of a recent 
visit, that the engineers have now secured the certainty 
of a sleadie. sueatetion for the base of the fine 
sea-wall recently constructed at Hove. Without some 
such protection the best designed and best constructed of 
sea-walls must be always ex to the chance, at least, 
of injury; and however solidly our finest breakwaters are 
built, it is always deemed necessary to protect them by a 
berm of some sort or other upon whieh the mass of in- 
coming waves may be broken somewhat before striking 
the solid masonry and digging at its footing. In the case 
of the Hove wall we may now say that this fe gn for 
safety has been secured by the run over the shingle, which 
all waves must make before they strike the wall itself. 
While we have nothing but success to record as to the 
Hove works, we still have to refer to the comparative 
failure which at present seems to attend the efforts made 
on the Brighton section of the foreshore. The lapse of 
time we have referred to has, however, developed rather a 
singular phase in the history of the Brighton beach. The 
line of this between the eastern and western extremities of 
the combined frontage of the two towns—parishes they 
might more fully be termed—assumes in a considerable 
degree the crescent form. While the western turn of that 
crescent has been subject to attacks of late years which 
have now been successfully guarded against, the eastern 
horn—whether as the result of extensive past groyning at 
that spot, or from occult natural causes, it is impossible to 
decide—has experienced a large accession to its formerly 
considerable amount of shingle foreshore. It is in the 
hollow of the crescent, deepened as this is of course by the 
= out of the artificial works on the Hove or western 
orn, and the extension of the beach at its eastern 
extremity above named, that the full action of the sea is 
now experienced, and we scarcely exaggerate when we say 
that between the West Pier and the intake of the Hove 
wall there is practically no beach left. It is at this point 
that remedial measures have to be adopted, and it is 


interesting to note the result of the commencement with 
these which has already been made. We wish we could 
say that any prospect is apparent of these fulfilling their 
intended purpose; but we see no evidence to justify 
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us in doing so. While against each groyne there is a 
slight, but only a very ht deposit » nearly 
the whole of the interval we have named is still but 
a run of coarse sand right up to the unprotected 
earth bank, upon which have been built the new 
ornamental gardens and band kiosk. The danger we 
before pointed out as baer this site appears to us 
to have become tly intensified by the increased em- 
baying given to it by the seaward extensions named above 
of the extremities of the crescent. Several timber groynes 
have now been run out at this threatened point, but, as 
above remarked, ag 4 have had apparently but little effect. 
It would seem that the shore is now too deeply embayed to 
permit the current to sweep the travelling shingle within 
the line of their influence. It is doubtful if this difficulty 
can be overcome unless these groynes receive extension 
much more to the seaward than they at present reach. 
At all events, the bareness of this embayment proves that 
they fail to arrest any shingle within their present limits. 

i trial has been made with a novel system of groyning 
which has in its theory received much intelligent support, 
viz., that of open groynes. Several of these have been 
erected in the wide between those of a more solid 
character. They consist of piles driven at intervals of 
some 8ft. or 10ft., which are united at their heads by 
timber railing at a height of about 6ft. _The open spaces 
are filled in with vertically placed iron rods spaced some 
2in. 7 It is held by those who have advocated the 
use of this description of groyne that they would retain 
the larger and more solid shingle, while their open con- 
struction, permitting the free passage of the water, would 
prevent that breakage and heavy wash of the sea when 
running from an unfavourable quarter, which in the 
case of solid groynes does so much to remove the shingle. 
The action of such groynes must, however, necessarily be 
slow, and as yet they have secured but a trifling amount 
of shingle. Assuming their principle to be correct, we yet ” 
must hold that their present position offers no fair chance 
for its development. The increased embayment we have 
spoken of, and the consequent throwing more seaward of 
the line of travel of the passing shingle, must, we fear, 
militate as fully against their successful trial as it appa- 
rently does with the groynes of more solid type. But it 
is certain that, as adding to our knowledge of possible 
means for meeting the difficulty named in our opening 
remarks, the works commented upon a particular 
value. These works are in the hands of able engineers, 
and we yet hope to see their efforts result in success 
though it may not be attained without some considerable 
extension of the present design. 


THE PANAMA CANAL. 


Ir undaunted courage and bold defiance of all adverse 
circumstances could insure success, it might be safely 
assumed that the Panama Canal will be actually completed 
in three years’ time. Upon this point M. de Lesseps has 
still not the slightest doubt, and on the question whether 
or not the canal ‘can be carried out, he has the support of 
M. Rousseau, an eminent engineer, whom the French 
Government sent out to investigate the matter. Another 
element of encouragement is the fact that M. de Lesseps 
has within the past week completely regained the confi- 
dence of the shareholders. As against these promising 
influences there are still many powerful enemies to the 
scheme, and, worse than all, the works are stopped through 
the want of money. It has been said that with time, 
men, and money, this gigantic undertaking could certainly 
carried out. Men can be had in abundance, but the 
time is limited by M. de Lesseps’ reiterated assertions 
that three years will be sufficient, and the necessary 
money had to be subscribed. In this state of 
things, it is worth while to glance at the latest 
aspect of the subject without going far into the past 
history of the venture, which is now an old and familiar 
story. With a view to replenishing his exhausted coffers, 
M. de Lesseps rather more than a year ago endeavoured to 
raise the £24,000,000 then required by means of lottery 
debentures. This plan, however, involving, as it did, an 
Act of Parliament, gave an opening to his opponents, of 
which they took full advantage, defeating the Bill in the 
Chamber, after first causing a year’s delay. In the mean- 
time, as will be remembered, M. de Lesseps, accompanied 
by a number of experts and delegates, went out to Panama 
in order to see precisely the condition of the work—with 
the object, of course, of reassuring the French people. As 
we pointed out at the time, more than one adverse report 
was hurried over by some of the party; and since then 
numerous other reports and various pamphlets have been 
issued to proved that the scheme had already broken down. 
In face of these it was not surprising that the enemies of 
the canal had their own way; but at last M. de Lesseps 
has himself spoken out, and the pivot is once more in the 
ascendant. At a meeting of the shareholders held last 
week in Paris M. de Lesseps presented his report, from 
which we will make a few extracts, leaving them to stand 
upon their own merits. The report states first that the 
total net expenditure on the works since the beginning has 
been 471,000,000f., and that the amount of shares and 
bonds is 712,000,000f., leaving a balance of 241,000,000f., 
147,000,000f. of which consist of uncalled-up instalments 
on shares, 13,000,000f. of. such instalments on bonds, 
and 81,000,000f. of other assets. Much has been said 
from time to time about the heavy mortality among the 
workmen; but M. de Lesseps asserts that the death-rate 
last year was only 5} per cent., “which is not more than 
the average of mortality on public works in Europe.” He 
admits, however, that among the victims have been some 
of the chief engineers. Having bestowed a few hard hits 
upon his adversaries; whom he describes as “little more 
than speculators,” M.de Lesseps quotes a number of quali- 
fied authorities to show that traffic of at least 7,250,000 
tons a year, yielding a revenue of at least 108,000,000f., 
may be confidently expected from the canal, and then turns 
his attention to the question of quantity of matter to be 
excavated. The first estimates, he says, put the amount 
at 75,000,000 cubic metres—the assumption being that 
there was a large quantity of granite to be removed at a 
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“eost of 1,200,000,000f.; but subsequent experience showed 


that the ground was by no means so difficult to work, and 
that instead of two ndicular granite walls to the 
canal, sloping sides could = made, and that would increase 
the amount of excavation to 110,000,000 cubic metres. 
Next he explains that the programme of execution decided 
upon was this. A canal of 9 metres below the average 
sea level, bottom width of 22 metres ; a direct trench open 
to the sky between two seas ; a chamber with a flood-gate 
on the side of Panama; ports at Colon and Panama ; a 
siding about midway from the extremities of the canal, and 
a bar at Gamboa. And then, in order to refute the con- 
tention of the opponents based upon the amount of 
material already excavated, he points out that the rate of 
extraction increases with the use of improved machinery 
and with the greater familiarity with the work. To illus- 
trate this argument he mentions that at Suez, with 
75,000,000 cm. to be extracted, while 25,000,000 cm. 
took eight years to excavate, and it was therefore pre- 
dicted that twenty years would be required for the 
remainder, the ‘other 50,000,000 cm. were extracted 
in two years. In like manner he shows that the 
excavation at Panama has risen from 16,000 cm. 
a month in 1882, to 658,090 cm. in 1885, and to 
1,079,000 cm. a month during the first half of this 
year. From this he argues that with a monthly output of 
2,000,000 cm. next year, aud 3,000,000 cm. in the follow- 
ing years, the whole of the 110,000,000 cm. may be ex- 
tracted and the canal completed by July, 1889! By a 
similar process of reasoning he deals with the question of 
cost, pointing out that'the greatest expense is that of 
organisation, transport, and getting the machinery to work. 
The rest is only a matter of fuel and wages, and remarking 
that half the n effort has been made, and more 
than half the expense been paid, he again points to 
Suez as an analogy, stating that in that case, while the 
first third of the excavation cost two-thirds of the total 
expense, the remaining two-thirds cost less than half the 
first 50,000,000 cm. cost. So, he contends, it will be at 
Panama; and his figures and arguments proved so con- 
vincing to the meeting, that the report was adopted with 
enthusiasm and absolute unanimity. The loan was issued 
afew days ago, and it now remains to be seen whether 

is enthusiasm will take a more substantial form, or 
whether it will evaporate, as was the case in regard to the 
Manchester Ship Canal. Whether the canal, if made, will 


pay, isa problem that must remain open for at least five | be 


years, M. de Lesseps’ calculations notwithstanding 


SIR EDWARD WATKIN OBJECTS TO THE SHIP CANAL. 

Somewuat late in the day, it must be admitted, Sir Edward 
Watkin has been criticising and condemning the ship canal. 
Speaking at the last meeting of the Manchester, Sheffield, and 
Lincolnshire Railway Company, he vindicated that company 
from the charge of having—in common with other companies— 
opposed the canal, except so far as was necessary to protect the 
interests of the concern, and he was pleased to say next that 
mally he was in favour of an improvement in the water 
communication between Liverpool and Manchester. Having made 
that gracious concession, he denounced the canal scheme not 
only as a delusion, but as the worst engineered business he had 
known during forty years’ experience. Why was it a delu- 
sion! Because, he averred, the public had been grossly 
deceived as to the financial part of the matter, for they 
had been told that Messrs. Rothschild would provide the 
capital at 1 per cent., whereas all they had undertaken was 
to lend their name, and only charge 1 per cent. upon any 
capital subscribed. The scheme having failed so far, would 
never succeed, he predicted, for the capital would never be 
raised. But the worthy baronet is yet more severe upon the 
engineering question and the effects of the canal. It seems that 
he has always been uneasy about the bar of the Mersey, and he 
holds that the first thing to do is to improve the entrance to the 
port of Liverpool. There is danger enough already, he 
observes, of the bar being silted up; but if this canal be 
carried out, and the channel down which the silt passes is 
narrowed, the bar will certainly be choked, and Liverpool as a 
port will be destroyed. Therefore the canal ought not to be, 
and never will be, executed as at present designed, and the com- 
pany had better wind up the concern at once before they become 
further involved; that is, unless they adopt the alternative 
remedy for the disease which Sir Edward offers. Nothing so 
simple as keeping the bar well dredged will suffice. A more 
heroic plan must be followed, and that is to simply cut across 
the “ Birkenhead peninsula,” and in coming out in deep water 
on the other side obtain a second entrance to the port. This 
he is satisfied would effectually avert the chance of failure of 
access, or any other impediment to the commerce of the port. 
Sir Edward Watkin is a man not easily abashed or daunted, 
and he has a place among railway financiers, but he is not 
renowned as an engineer; and, at all events, the “ Birkenhead 
Peninsula” is pretty well occupied, and the inhabitants might 
object to being “cut through” thus unceremoniously even if 
the ship canal did ultimately collapse. Meanwhile the canal 
company is not daunted by one failure, but is taking fresh 
steps, which it intends shall succeed, to raise the requisite 
capital. Sir Edward Watkin’s denunciation was followed by a 
shoal of replies, and at last Mr. Daniel Adamson, chairman of 
the Ship Canal Company, has spoken out—and to some purpose. 
On the financial part of the controversy he declares, in the first 
place, that he never doubted Messrs. Rothschild’s capacity to get 
the required capital; nor did the best authorities whom he con- 
sulted in Lancashire and in London. Then he says Messrs. 
Rothschild themselves have not lost confidence in the project, 
and no doubt, when the critics have done their worst and the 
conviction of subscribers has become more firmly established, 
they will, if solicited, lend their aid to secure the money 
required. As to the failure to obtain the capital, Mr. Adamson 
attributes that mainly to the fact that four days were not suffi- 
cient time to raise the money, and he explains that that 
condition was imposed by Messrs. Rothschild; and although he 
thought four months would have been a more reasonable time, 
he acquiesced because of their great experience. The prospectus 
issued he says, was the work not of Messrs. Rothschild, but of 
the company’s directors. In reply to Sir E. Watkin’s allegation 
that Mr. Adamson had stated that Messrs. Rothschild had 
undertaken to find the capital upon a commission of one per 
cent., he says that is entirely untrue, for no such statement was 
ever made by him. “I took great pains,” he says, “ at the first 
half-yearly meeting of the Manchester Ship Canal Company, 
held in February last, to make it clear beyond doubt to the 
shareholders that Mesers. Rothschild undertook only to finance 


this matter—to put it through their house as a financial enter- 
prise ; and as compensation for their services and experience they 
were to be paid a commission on the capital that they secured at 
the rate of one per cent. This was established by the prospectus, 
when they asked the public to subscribe £7,250,000, which, 
together with the £750,000 already subscribed in the Man- 
chester district, made up the £8,000,000 required for the canal.” 
Mr. Adamson then criticises in caustic terms Sir Edward 
Watkin’s claims to engineering knowledge, his motives, and his 
past action in the direction of the Manchester, Sheffield, and 
Lincolnshire Railway, and in conclusion he says, “ Although the 
directors of the Manchester Ship Canal —— have been 
disappointed, and to some extent discouraged, they are not 
seriously disheartened nor dismayed ; and, after a thorough 
investigation of the prospects and chances of further Lanca- 
shire support, they hope to lay before the public such evidences 
of real determination that this great waterway will be carried 
out as to influence the outside investing public to come in and 
support it, not only as a necessity, but as a national undertaking 
that will bring the products of all nations and carry our manu- 
factured goods to every country under the sun.” 


THE BUCHAREST TURRET COMPETITION. 


Masor Movern has published a pamphlet in which he reviews 
the publication of M. Von Schiitz on the Bucharest competitive 
trial of the Mougin and Schumann cupolas. We do not propose 
to discuss this review in detail because we did not so discuss 
M. Schiitz’s work, on which it is framed. The account given 
in THE ENGINEER was partly based on a number of French and 
German publications—many obtained directly from those most 
interested on each side—and partly on information very frankly 
given by our own British officers who were present throughout 
the trial, and who had no reason to be prejudiced in favour of 
one design or the other. Both turrets,as we pointed out, embodied 
features specially characteristic of English armour, while as to 
internal fittings, there was nothing to provoke any bias that we 
are aware of. Major Mougin’s pamphlet is ably written. It is 
such as might fairly be expected from the author, who naturally 
wishes to reply to the German reports. Without allowing our- 
selves to be drawn into the details of the controversy, in which 
Major Mougin exhibits the characteristic smartness of his 
nation, we would give his final summary in an abbreviated form, 
which is as follows:—(1) From an economical point of view it 
must be admitted the universal practice of putting two guns in 
a cupola is right. (2) Complete control and accuracy of fire is 
absolutely necessary. (3) The interior mechanism must be 
independent of, and separate from, the turret wall, so as not to 
suffer from the necessary deformation of the latter under fire. 
(4). The Schumann cupola does not satisfy any of these con- 
ditions ; practically for curved and delicate forms of fire it may 

considered as providing only a single gun. (5) The French 
cupola is a good machine, which, when perfected, fulfils all 
necessary conditions, Doubtless it was on this account the 
Bucharest Commission rejected unanimously the Schumann 
cupola and accepted by six votes against three the French one. 
These conclusions are ably expressed. We are inclined to agree 
generally with 1, 2, and 3, though it is amusing to finda French 
officer insisting as a fact on the universal adoption of two guns in 
each cupola without qualification, for we confess had we laid down 
such an axiom, we should feel that we ought to account for the 
universal adoption of single guns in all the fixed turrets in the 
French men-of-war. The question of guns in barbette towers is 
so nearly related to the other that we could not have ignored its 
treatment in an opposite sense by the designers of all the most 
powerful French barbette ships, ships which are held up by some 
authorities as the models we ought to copy absolutely. 
Undoubtedly Major Mougin is right, and especially so from his 
point of view, to insist on efficient fire from two guns. The 
weakest feature in the German design is the fact that the recoil 
of the first gun fired rotates the turret to which it is rigidly 
attached, and throws the fire of the second gun wildly off the 
mark. This forms the gist of the conclusions Nos. 1, 2, and 3, 
with which we agree in a great measure. Major Mougin, how- 
ever, almost startles us by a drawing of a new cupola, which we 
think admirable. It is, as regards armour, an improvement on 
the German rival cupola. The form is almost identical. It is, 
however, made wholly of wrought iron and keyed together with- 
out bolts. The German turret armour behaved very well, with 
the exception of its bolts. This one has no bolts to fly. The 
steel face plate on the German turret became detached. Doubt- 
less it is calculated to throw off projectiles which glance, but as 
it became separated from the iron foundation plate it was thought 
by some that wrought iron alone would have acted better. 
Altogether it appears as if Major Mougin had formed conclusions 
agreeing very nearly with those we expressed in our article of 
April 16th last. It is not our object to discuss how far each 
design retains its identity after adopting the features displayed 
in its rival. Krupp has carriages with recoil checked, which 
might be used in the German turret. In this case the French 
and German turrets would be very similar in all their principal 
features. 

THE IMPROVEMENT OF THE TEES, 

On Monday last, the 2nd inst., the Tees Conservancy Com- 
missioners invited the members of the Corporations of Middles- 
brough and Stockton, and of the South Stockton Local Board, 
together with a number of the most influential payers of dues, 
to accompany them in steamboats down the river Tees, in order 
to inspect the works in progress there. About 130 gentlemen 
accepted the invitation. The day was fine, and a pleasant run 
was made to the South Gare breakwater. There the party 
landed and examined that important work. It was under con- 
struction for twenty-four years, and cost £330,000. It has only 
been complete about a year. The extremity is circular in form 
and of enormous size and strength. There isa parapet all round 
for the protection of persons going to and fro to the lighthouse. 
Encircling the end of the pier enormous blocks of concrete have 
been deposited in a helter-skelter fashion, the object being to 
break the force of the waves and to prevent any displacement of 
the mass of slag upon which the breakwater is built. The main 
structure is itself composed of solid concrete, through which 
vertical piles pass at intervals. The light is of the dioptric kind, 
flashing at brief intervals. A short way back from the light- 
house is the dwelling of the light keeper and the fog-signal 
house. In the latter is a steam boiler and a clockwork arrange- 
ment, whereby a powerful fog-horn is sounded when n 
about twice every minute, The depth of water off the end of 
this breakwater and on the bar, which is a little further out, is 
now 18ft. at low water spring tides. Thirty years ago, when 
the improvements were commenced, it was only from 3ft. to 4ft. 
At high water spring tides there is usually 33ft., and at high 
water neap tides 30ft. Up to Middles' Docks there is at 


present a minimum low-water depth of 14ft., and up to Stockton 
about 10ft. Any increase at the latter point is for the present 
impeded by the works connected with the new bridge. When 
this is completed, dredging will be continued further up the 
stream, and a minimum depth of 14ft. may be eventually 


expected as far as there are wharves on the banks of the 
river. On the northern side of the estuary, exactly opposite 
the South Gare breakwater, may now be seen the North 
Gare breakwater in progress. It has not yet been carried to a 
point where any engineering difficulties have been met with. 
As soon as it is completed, the entrance to the river will be 
comparatively narrow, and the depth of water on the bar will 
be still fu increased. The river within the entrance will 
then probably be deepened and widened, so as to make it one 
of the best bours of refuge on the East coast. Already 
several deep-water berths have been made opposite to Port 
Clarence, and near the dock entrance. At these places ships of 
4000 tons burden, and fully laden, may lie afloat at all times 
of the tide. Further i from the ‘ aoe house on the 
South Gare breakwater, the Government are building a torpedo 
house and station. The object of this is to provide means of 
protecting the entrance of the river in time of war against the 
approach of an enemy by means of torpedoes. These arrange- 
ments will, however, deserve special notice when they are com- 
pleted. After inspecting the works described, the party re- 
embarked on board the steamers and took a cruise out to sea 
as far as Hartlepool. Something like a scare took place a few 
weeks ago lest the large quantity of slag which proceeds daily 
to sea to be tipped at a point about three miles from 
the river entrance should be making a shoal at that 
point. Soundings were taken, and it was found that the 
depth at one place had diminished very considerably. Still, 
as at the ~ 4 oat place there was 60ft. of water left, 
there was evidently no ground for immediate alarm. As a pre- 
caution, however, the precise locality where tipping is permitted 
is now changed from time to time by order of the Commissioners’ 
engineer, so that any undue accumulation in one place is pre- 
vented. The steamers then brought their parties back to the 
fifth buoy lighthouse, where the Commissioners have a large 
wooden building and other accommodation. A sumptuous ban- 
quet was there found ready, and the morning’s work, supplemented 
by the sea breezes, had made the company ready for it. By good 
fortune it happened that the Trinity House steamer, Galatea, 
on a voyage round the coast, entered the river just at the same 
time as the other steamers, consequently Captain Ladde, who 
commands, and General Sir George Bourchier, who was on 
board, disembarked and joined the company at the fifth buoy 
light. The most important speech made, after the lunch, was 
by Mr. Fallows, chairman of the works committee. This gentle- 
man is actually ninety years old, and yet holds perhaps the most 
important and responsible position amongst the Commissioners. 
His memories of the past history of the river were most enter- 
taining, and his enthusiasm as to its future importance was 
worthy of a man one-fourth his age. The party returned to 
Middlesbrough at five o'clock, well pleased with the way in which 
the large revenue of the Commissioners was being laid out for 
the benefit of the trade of the river and the district. 


SLIDING SCALES AND WAGES, 

Ir is now an open secret that the coalowners of the North pro- 
pose in at least one instance to endeavour to have an alteration 
of the sliding scale by which wages are regulated. These scales 
have not given that relief to the employers which it had been 
— would have been given in periods when coal was generally 
falling in price—whether it is because the collieries selected to 
ascertain the selling price from are the best of their class and 
command the highest price in the market, need not yet be dis- 
cussed. Taking the Durham coal trade as an instance, we find 
that for the first three months of the present year the average 
realised price was close upon 5s. 44d., and the then prevailing 
rate of wages was reduced by 14 percent. The succeeding 
report of the accountants has just been published, and the price 
is now reported for the secoud quarter of the year as about 
4s, 43d. per ton. There is no further reduction, and thus for a 
long period—during the current quarter—the coalowners will 
have no further relief, and whatever may be the fluctuations of 
wages in other parts of the coal-producing area, the associated 
coalowners of Durham will have had this year only the small 
reduction of 1} per cent., though there is no doubt that it is 
much less than the reductions which have been attained in the 
open market in coalfields such as Scotland. Thus the trade is 
in a measure lessened where the higher wages are maintained, 
and it naturally gravitates to the districts where coal is cheapest, 
other things being equal. If the sliding scale system is to 
continue it should give to the coalowners as full a reduc- 
tion when times are bad as they could obtain in the 
open market; and it ought, on the other hand, to give 
to the workmen wages as full as they could otherwise 
obtain. Its use is simply to adjust wages to the state of 
trade cheaply, quickly, and without a suspension of labour. As 
the state the trade is much now than it 
the beginning of the year, and as it grown worse in the 
few mans, an pooh me sufficient to induce the coalowners of 
the North to apply for special relief to the railway companies, it 
is evident that the coalowners have not received adequate relief 
from the sliding scale we have instanced. Possibly it may be 
that the slowness of the working of the scale system may be to 
blame for the fact; but it remains. If that is the reason, there 
could be a more frequent audit than one of three months. In 
the allied iron trade the three months’ audit has changed to one 
of two months, and that quicker record is now approved ; but 
in any case the basis of the sliding scale in the coal trade will 
be proposed to be altered, and it is evident that if the system is 
to proceed, there must be an adaptation of it to the necessities 
of the case, No system can long retain the basis of wages above 
that of neighbouring districts without great harm being done to 
the trade, and in the end to the wages and prospects of those 
employed in it. In the next few months there is time to fully 
discuss the merits of the case and the needs of the situation; 
but it is apparent that the sliding scale will need to reflect the 
fluctuations of trade, favourable and unfavourable, if it is to 
continue. 


THE NAVIES OF THE WORLD. 


A Most important Return, asked for by Lord Charles Beres- 
ford, has just been made public. The Return shows in detail 
the fleets of England, France, Russia, Germany, Italy, Austria, 
and Greece. The value of this Return depends on its accuracy 
and trustworthiness, and concerning these points we are not 
prepared to pronounce an opinion. If, for example, we take the 
question of speed, it will be found that the information supplied 
is vague, and may be misleading. For example, we are told that 
the speeds given are measured mile s ; but we have no 
means of ascertaining under what conditions the trial was made. 
Most ships make many measured mile trials, and very different 
results are obtained. Some of these trials are made with much 
greater weights on board than are others, and this, of course, 
modifies the results materially. We shall have occasion to 
return to the consideration of this paper, which meanwhile 
we commend to the attention of our readers interested in 
naval matters, It can be obtained from Messrs. Hansard, 
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Modern Steam Engines, Described and Illustrated. By Josuva 
Rosz, M.E. Henry Carey Baird and Co., Philadelphia ; 
Sampson Low, Marston, Searle, and Rivington, London. 1886, 

Tux above is but a brief epitome of a very comprehensive 
title-page. The book is a handsomely got up quarto, but 
as the margin round the letterpress is 2hin. wide at top 
and bottom of the page, and is more than l}in. wide at 
the sides, it will be readily seen that the dimensions of the 
volume might easily have been reduced without detract- 
ing from its appearance or utility. There are 318 pages of 
letterpress and engravings, divided into twelve c pters, 
with a table of contents and an index. The author in his 
short introduction states that “the book is intended for 
those who desire to acquire a knowledge of the construc- 
tion of modern steam engines, and to thoroughly under- 
stand the distinguishing features of each class of engines 
and their most important parts.” The book is illustrated 
by 422 engravings, 

In very a7 ~——— this is a thoroughly and 
instructive work, bears numerous tokens of having 
been written by a practical man. If we are reluctantly 
constrained to comment adversely on two or three things 
contained in it, thereby implying that it is not perfect, 
we only say that it is a human production. Fortunate] 
for our own pleasure as reviewers, we have seen muc 
to praise in it. Some of our criticism is directed, 
it must be borne in mind, not against Mr. Rose’s book, 
but against certain details of American practice. First, 
however, for the book. The title is somewhat inexact, 
and therefore misleading; the volume treats chiefly of 
various forms of valves and valve gears, as well as cer- 
tain forms of automatic cut-off governors. Certainly, the 
valve gear is a most important feature of a steam 
engine, but it is not the whole of it. The first chapter is 
devoted to a rudimentary description of the plainest form 
of direct-acting engine with a simple slide. Diagrams of 
its valve and excentric, with curve tables showing the pro- 
portionate areas of opening of the supply port at different 
points of the stroke, are added. Chapter IL. treats 
of diagrams for designing valve motions or mechanisms. 
and shows vez clearly in the simple examples selected the 
manner in which the obliquity of the connecting rod 
affects the relations between the respective relative posi- 
tions of the crank pin and that of the piston. This is a 
very cera point, and needs to be thoroughly compre- 
hended by all students of the steam engine. owe doubt if 
it is universally understood, even by engineers, as it should 
be. Had Mr. Rose rested content with his simple dia- 
grams, he would have done well; but, unfortunately for 
the practical character of his book, he has followed in 
Zeuner’s track, and indeed quotes and refers to him. So 
far as pure science goes, we do not wish to say a word 
against Zeuner, but he is far too mathematical and 
abstruse for the practical hurry and worry of busi- 
ness men or drawing offices in the present time. Mr. 
Rose in some of his diagrams for ee out la 
leads, &e., gives five circles, one of them fulfilling the 
double duty of representing the throw circle of the excen- 
tric to one scale, viz., full size, and also the path of the 
crank pin on a a ye wgpeend smaller scale. Of the other 
four, one is called the exhaust lap circle, another the 
steam lap circle, while the two others are called the valve 
circles for forward and backward strokes respectively. 
This is very confusing. In another diagram he intro- 
duces much more complication than there is even in 
Zeuner’s, examples of whose methods he gives. Engi- 
neers now only take care that ports are large enough, 
and that supply and exhaust take place at the 
right times. ith excentric gear they do not in the 
least want to plot out curves of port areas open at given 
points in the stroke ; whatever they are they cannot be 
altered. Besides, the study of such complex diagrams 
demands more time and head work than a skilled 
chief—at least, of an English engineering department— 
could afford to devote to it, and they are quite above the 
heads of most Fa or apprentices. All that can be 
plotted off on Mr. ’s elaboration of Zeuner’s diagrams 
can be done just as well with two circles, or even semi- 
circles, one showing the path of the crank pin and the 
other that of the excentric throw. 

We will turn now to — of design which we in 
England have long since discarded, simply because they 
would not answer their intended purpose. One of these 
is the balancing of slide valves. Mr. Rose gives an illus- 
trated description of the Buckeye engine valve: Itisa 
rather peculiar arrangement. e main valve is hollow, 
and two plates, connected together by a pair of rods, work 
within it, being actuated by means of a spindle moving 
inside the tubular spindle of the main slide. The steam 
gets access to the ports through a cylindrical ——— at 
either end of the main valve, and the pressure of the steam 
is prevented from acting to force the valve to its face by 
a modification of a plan often tried in this country, and 
found wanting—namely, a piston kept pressed on the back 
of the valve by a spring, and fitting a cylinder in the lid 
of the steam chest. This piston rests on the planed back 
of the valve, and no steam can act on the area covered by 
it. Two of these are fitted to the Buckeye valve. The 
contrivance never worked well in this country, because, as 
there is little or no motion in the piston, it speedily sticks 
fast, and then unequal expansion and wear soon let steam 
between the piston and the back of the valve; therefore 
no good effect is derived by using the contrivance—unless, 
indeed, it is taken apart, and examined and adjusted 
frequently. Another point of American practice, for 
relieving pressure of slides on their faces, is in an engine 
called the “Straight Line,” from all the lines of the bed- 
plate being straight. The slide is much shallower than 
the usual type, and is double-ported. Two bars are 
put in the chest, one at each side of the port face, and 
exactly the same depth as the valve. The valve works 
between them, and over both valve and bars is laid a 
block or cover plate, whose margins rest on the bars and 
elsewhere on the back of the valve. Its face next the 
valve has certain recesses, and the double ports in the 


valves correspond with these in such a way as to give 
double supply and exhaust openings at the proper times. 
In fact, the block on the back constitutes a species of cover 
for the slotted valve, and the theory, of course, is that the 

ressure of the steam on the valve as ordinarily fitted 
eon. it to its face and causing so much friction, is taken 
ins by the cover block or plate, which, being supported 
on the side slips only, keeps all the faces steam-tight, but 
causes no friction. 

The mode of piston packing adopted for this and other 
pistons had best be dqatiel in r. Rose’s own words :— 
“ The piston packing is constructed as follows: The rings 
are made in two sections, the lower of which is driven 
tightly in the grooves, and faced off even with the piston 
surface. The joint openings are made very narrow, and 
as the joint faces are horizontal”—by which Mr. Rose 
means that the ends are so bevelled as to be feather edged 
— when in place, therefore these openings do not increase 
as the rings open out to compensate for the wear. The 
upper parts are made one-eighth of an inch larger than 
the bore of the cylinder, and 7 into their places, and 
are called ‘snap’ rings; and it follows that, being in 
two parts, the aa will conform itself much more readily 
and correctly to the cylinder bore than is the case when 
the ring has a single split.” We must altogether dissent 
from Mr. Rose’s reasoning here. His premises are incor- 
rect, because the ring is not in two pieces. On his own 
showing the lower smaller part is driven in tight, so tight 
as to enable it to be faced—in a lathe, we presume. It is 
therefore in no sense part of a packing ring. The other 
portion of the packing is not a ring, it is only a segmen 
and as such, of course, it will conform to the cylinder bore ; 
but forasmuch as that the greatest wear takes place on 
the lower part of the cylinder and piston, the result will 
be that the cylinder will have a groove worn in it answer- 
ing to the fixed block, which, being of an ever reducing 
po will wear the cylinder more unevenly than it 
would be worn by a piston 7 aygenc by a proper ring whose 
outside radius is always the same however much worn. 
Besides this, however good it might be to be able to shift 
the piston round a little in the cylinder from time to time, 
as thereby wear of ring and bore might be more equalised, 
in the plan described this could not be done if it is neces- 
sary to keep the block always below. 

here is a number of simple and excellent diagrams, 
showing how to set out valves, excentrics, and their fittings, 
both for single valves and for separate cut-offs. Nothing 
can be better, and the influence of the obliquity of the 
nen rod is clearly shown, Various forms of separate 
cut-off valves are illustrated and clearly explained. A good 
deal of space is devoted to the illustrations and explana- 
tions of what Mr. Rose calls “ wheel — of which 
he gives a number of examples. ese governors all 
resemble the Hartnell governor in the principle of their 
action, some of them actin —s the excentric round 
the crank shaft, thereby altering lead and time of cut-off; 
while others operate by moving a slotted excentric across 
the shaft, altering its throw and the travel of the slide. 
A portion of the book is devoted to a description and 
setting-out of various link motions, both for reversing 
motion and for cut-off expansion gear, the Porter-Allen 
gear being very completely described. 

The latter part of the book gives general particulars of 
a number of types of American engines of the fixed 
order. Various modifications of the Corliss gear are 
described, condensing engines and compound engines, high 
speed engines, one or two forms of pumping engines, and 
a of marine engines, all British types, are illus- 
trated and in a general way described. ck of space 
—— our noticing Mr. Rose's book more fully in 

etail. The subject matter is clearly expressed and free 
from perplexing formule. We have already criticised the 
diagrams. The engravings with one or two exceptions are 
all excellent, as is also both vee and letterpress. The 
book might, as we have said above, been reduced in super- 
ficial size with advantage. The student, and even the 
professional engineer, will find much in it worth study. 


An Introduction to the Differential and Integral Calculus, with 
Examples of Application to Mechanical Problems. By W. J. 
Mitiar. Blackie and Son. 1885. 

Tuis little work is deserving of ition from engineer 

students, because it embodies an effort to geentdhd Whoa 

with “an outline of the principles of the calculus” and 
examples of these principles similar to those likely to occur 
in practice. The value of such a work has long been 
admitted, and Price, Hall, Tate, and De Morgan wrote 
more especially with a practical end in view, rather than 
in the fashion of other, perhaps better known authors, like 
Todhunter, Williamson, &c., whose books are preferably 
written for “schools and colleges.” There are large 
numbers of tical men who have never had the advan- 
tages of collegiate training, and therefore cannot be 
expected to waste their time in “getting up” the thousand. 
and one dodges for examination work. They require 
information which can be directly applied in their practice. 

Mr. Millar has been successful 
urpose. It is practical from beginning to en e rules, 

vhich like the raulti lication tables in arithmetic, must be 

known by heart, and the nomenclature are explained by 
the aid of examples that are eminently practical. The 
method adopted is first to explain the notation and nomen- 
clature of the subject, then to explain the rules of differ- 
entiation giving practical examples of their use. That the 
differential. of a maximum or a minimum is equivalent to 

0, is next shown and applied, concluding the first part of 

the book in the differential, and bringing us to the chapter 

on the integral calculus. One misprint may be noticed 
here :—10 and 5, p. 11, line 15, should be 2 and 1; and 
we object somewhat to reference being made to succeeding 

; thus line 2, p. 13, reference to paragraph 7 is 

sufficient, without referring to 12, p 19. 
he chapter on integration is as simple and practical as 

that on differentiation. The latter of the book is 

devoted to the application of the calculus to areas of sur- 
faces, trigonometrical ratios. We would suggest as a useful 
addition, without adding much to the size or cost of the 


book, that one or two similar, but unworked examples, 
should be given immediately after every worked out - 


practical example. Readers too often believe they 
thoroughly understand all that is said, but when put to 
the proof fail to obtain the wished-for result. A similar 
example to be worked will, when worked, assist to impress 
more forcibly each step of the argument and operation. 


NEW WATERWORKS FOR LEEDS. 
Durine the last few years many of our largest towns have 
been driven, as we have at various times pointed out, to increase 
their means of water supply, owing to an enlarged population 
and to an in consumption by factories, mills, and other 
works, as well as an increase in the allowance pe~ head for 
domestic use. Manchester, Liverpool, Glasgow, Oldham, and 
many other growing centres have obtained Parliamentary powers 
for this purpose, and now it is the turn of Leeds. Forty years 
ago the existing works were constructed to supply three million 
gallons per day; the inhabitants and the consumption have 


per day are now required, and the demand is stilf’growing. This 
amount reaches Leeds mainly through a tunnel passing under 
Blackmoor Ridge from Eccup, and considering that this 
aqueduct has already been made to do three or four times 
the service originally intended, it is obvious that a first 
step towards increasing the supply is an enlargement of, or 
an addition to this tunnel. To this subject the Leeds 
Water Committee have for many months been giving serious 
attention, and having enlisted the services of Mr. Hawkesley 
and Mr. Bateman, they have recently received two reports from 
those gentlemen upon several schemes submitted to the com- 


t, | mittee and upon the question generally. From these reports it 


appears that the average consumption per head per day in Leeds 
is at present thirty gallons, or twice the average twenty-five 
years ago. Thirty gallons per head these eminent engineers 
consider a very large allowance, and they mention that the 
increase in consumption has been greater than that of the popu- 
lation. But taking a period of thirty years to come as the basis 
of calculation, and assuming the population to then number 
700,000, they suppose the consumption to amount to 21 million 
gallons a day. They do not think it necessary to provide for a 
longer period in advance or a greater quantity, very wisely 
observing that by that time the circumstances of the case may 
have so materially altered that what now appears to be the best 
mode of carrying into effect these ultimate extensions may not 
be advisable, or even practicable. Having visited the ground 
and the existing works, they state in their first report that no 
physical difficulties exist either to constructing a new tunnel 
parallel to the Blackmoor tunnel, or to enlarging that. They 
speak favourably of all the schemes submitted so far as 
adequacy and practicability are concerned—especially one b 
Messrs. Filliter and Rofe—but they discard them all, 
because none of them seems to meet in the simplest, cheapest, 
and in other respects the best way, the practical require- 
ments of the case. In lieu thereof they submit a scheme 
of their own. “We are of opinion,” they say, “that it is 
unnecessary to contemplate at the present time a larger supply, 
even to meet unforeseen contingencies, than twenty-five million 
gallons of water per day, and for this purpose a 6ft. tunnel, con- 
structed under the Blackmoor Ridge, at the same inclination as 
the existing tunnel, will be amply sufficient. A tunnel of this 
size and this inclination will, indeed, pass forty million of gallons 
of water per day; and we are also of opinion that, including its 
approaches at both ends, a tunnel of this dimension may be 
executed for from £30,000 to £32,000, exclusive of compensation 
to landowners, or any special constructions which they may 
require.” In the instructions from the committee they were 
desired to consider “the absolute necessity of preserving the 
present supply to the town intact,” and upon that point, assuming 
quality as well as quantity to be meant, they express the opinion 
that it is impossible to preserve the “quality ” of the water intact 
by any enlargement of the present tunnel by the means, and in the 
manner proposed. They are therefore “induced to recommend 
that a new tunnel, amply large enough, and quite independent 
of the existing one, should be constructed, and at such distance 
from the present one as will, in all probability, prevent any 
injurious percolation from either. For this p , and on 
account of the dip of the strata, they are of opinion that the 
new tunnel should be placed on the easterly side of the existing 
one, and at about 100 yards distant therefrom.” Finally, they 
submit for consideration the question whether in the con- 
struction of a new tunnel it would not be well to make it with a 
smaller inclination than the present one. If this were done, and 
the lower or discharging end were kept at the same level as at 
present, it would have the advantage of drawing the water 
from the Eccup reservoir to a greater depth, and so increasing 
its available capacity. A tunnel of 6ft. clear diameter, having 
a fall of only 1ft. in a mile, may be relied upon to discharge 
upwards of twenty-five millions of gallons in twenty-four hours, 
and may be completed by an energetic contractor in twelve 
months or thereabouts. In the Loch Katrine scheme for 
Glasgow last year, we may incidentally mention a second 
aqueduct was adopted as the best means of increasing the supply. 
Having considered this report, the Water Committee submitted 
some questions to Messrs. Hawkesley and Bateman, one 
of which was this, upon the last point in their report :~ 
“Whether you are aware that in recommending the construc- 
tion of a tunnel with a gradient of only 1ft. in a mile, if no 
alteration is made in the present level at the outlet, the Corpo- 
ration could only pass about 12,000,000 gallons of water per day 
through the existing 40in. main to the Weetwood filter beds; 
whereas, having to the present rate of consumption, 
which exceeds that quantity, and to the probable future require- 
ments, it is essential, in any scheme that may be adopted, to 
provide for a daily supply through the 40in. main of not less 
than 15,000,000 gallons.” To this they replied, that having been 
informed that the 40in. main delivered 12,000,000 gallons per 
day, they did not think that unless by the application of steam 
power at or near the existing outlet, the now alleged quantity of 
12,000,000 gallons can be increased to 15,000,000 gallons without 
involving a considerable loss of storing ability in the Eccup 
reservoir. This remedy, they add, would be worse than the 
disease; and then in answer to the inquiry how they proposed 
to connect the outlet of the new tunnel with the existing 40(in. 
main, they say it is obvious that this end can be attained by 
means of an additional cast iron pipe or pipes eventually 
capable of conveying from the outlet of the new tunnel to 
Leeds as much water as will complete the full quantity of 
25,000,000 gallons per diem. The present 40in. pipe is stated to 
convey about half the stated quantity of 25,000,000 gallons; the 
other half must therefore be conveyed by one or more other 
pipes. There the matter for the present rests, but it is highly 
probable that at the earliest moment possible Parliament will be 
asked to sanction a Bill based upon Messrs. Hawkesley and 
Bateman’s scheme. 


increased to such an extent that nearly thirteen million gallons © 
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THE LIVERPOOL EXHIBITION.—HIGH-SPEED ELECTRIC LIGHT ENGINE. 
MESSRS, ROBEY AND CO., LINCOLN, ENGINEERS. 


THE LIVERPOOL INTERNATIONAL 
EXHIBITION. 
No, IV. 


Messrs. Rosey anp Co. send an interesting collection § : 
of their well-known engines, including a horizontal engine being made as simple as possible, an 


known to need description, and the firm have now turned 
their attention from agricultural to nautical matters, and 
exhibit a small vertical boiler and engine intended for use 
on board fishing smacks for hauling in nets, everything 

Fi all the working parts 


especially intended for electric Ngiting, and provided with | are well protected. 
1 


Proell’s automatic expansion gear, w 


December 11th, 1885. A high-speed engine, which is 
illustrated at the top of this page, is intended incipally 
for working electric light machines on board ship, but is 
equally suitable for any purpose where power is 
required in a small space. It is designed to work with 
high steam pressure, and may be run at from 150 to 250 
revolutions per minute, and it is well furnished with means 
of self-lubrication. When used for electric lighting it is 
mounted on a cast iron bed-plate, as shown in the drawing, 
one end of which carries the dynamo; the base plate is 
provided with lugs and adjusting screws, so that the driv- 

belt can be tightened without stopping the machinery. 
Robey's compound special semi-fixed engine is too well. 


ch was fully illus- | 


END VIEW OF CYLINDER AT A.A (0 
SHOWINC PORTS & PASSACES TO OPPOSITE END j 


| Messrs. Simpson and Denisons, of Dartmouth, who 
trate 1 and described in Taz Exctneer on August 7th and | have made the construction of small steam engines for 


CHANNEL 


SECTIONAL 


Git CHANNEL 


WITH DIFFERENT CUT OFFS FOR VARIOUS PURPOSES 


KINGDON’S ROTARY ENGINE. 


yachts their speciality, have two exhibits, one in the main 
avenue and the other in the Machinery in Motion Court. 


KINGDON’S ROTARY ENGINE. 


rotary engine, though it is not a ro engine in the 
ordinary of the word, as the obtained 
by means of gee ea ag | movement ; still, as every part 
of the engine with the exception of the bed plate and 
bearings rotates, perhaps the name is not misapplied. The 
engine consists of a cylinder placed at an angle of forty-five 
degrees, and supported at one end by a trunnion through 
which the steam is admitted and exhausted, and at the 


C+ 


ENO VIEW OF CYLINDER AT 8.8. 
SHOWING PORTS & PASSACES TO OPPOSITE END 


ELEVATION 


other by a pivot resting on the centre of a disc. Inside the 

linder are six smaller cylinders, provided with pistons, 
the piston-rods of which are bent horizontally after - 
in, the stuffing-boxes on the cover of the 

inder, and then attached to the disc already mentioned ; 
the pistons areset to beat different positions, and steam being 
admitted, the ordinary reciprocating motion of the pistons 
commences, the cylinder and the disc revolve together, 
and the machinery set in motion. There is only one valve, 
and the engine can be oe pry and reversed by means of it 
| alone. Steam is admitted at A through the passage B into 


One article in the latter exhibits is certainly the | the chest C. It then through the opening O in the 
curiosity of the Exhibition. It is called Kingdon’s patent | valve D into the port E', co 
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4 Je 
| 
[4 
of > 
= 
SS 
SS \ SS = - 
£- 
— 
\ 
SS > : © 
(G 
A af © 52) 
Z 4 Ss Ss Wea 
Mey? | 
4, 
| 
| 
| hed 
| 


Aue. 6, 1886. 


THE ENGINEER. 


117 


THE LIVERPOOL EXHIBITION.—MESSRS. CLARKE, CHAPMAN, 


the cylinder C'! and the bottom end of cylinder C+, as 
shown by the arrows. The exhaust at the same time 
from the bottom-end of the cylinder C' and the top 

end of cylinder C* through port E‘, then through the 
centre of valve D to the exhaust at F. There is only one 
valve in the engine, which is marked 
D, and it does not rotate, but is 
controlled by the lever G, which 
is held in position by means of the 
uadrant i By moving this lever 

the engine rotates in either direc- 
tion, — and reverses with 
remarkable ease and rapidity. 
The action of this machine is 
extremely curious, for 
the motion of the pistons in the 
cylinders is an ordinary recipro- 


| one, the entire momentum 
of the engine is rotary. The 


cylinders are not likely to become 
‘se in working, as the pistons 
ve a spiral movement in one 
direction when travelling forward, 
and on the return stroke a similar 
motion in the other direction, the 
effect being that the cylinders be- 
come evenly polished by the oppo- 
site motions. Any required degree 
of expansion can be arranged for 
by the form and position of the 
valve, and drawings are given show- 
ing the different forms of valves. 
The cut-off can be varied to any 
extent while the engine is running. 
The engine is undoubtedly very 
compact and light, and works at a 
very high rate of speed with very 
little noise; but experience alone 
can prove whether this engine is 
an economical one or not, both as 
regards the consumption of steam 
and durability of working parts. 
In the main avenue these makers 
show a yacht’s steam gig 25ft. lo 
by 5ft. 6in. beam, carvel built, 
mahogany, fitted with Kingdon’ 
patent —— surface condensing 
engine, double}A size, with two ltin. 


~ the Lancashire and Yorkshire Railway to the designs 


of Mr. W. Barton Wright, the locomotive superintendent | Cha 


of that company. This engine is of a similar type to that 
illustrated in the supplement of Tue EnarneEr of June 
11th, but the dimensions are slightly different, the follow- 


high-pressure and two low- 
pressure cylinders, and Kingdon’s 
— natural draught boiler, and fitted with outside con- 
enser, suitable for carrying on a yacht of 150 tons and 
upwards, The weight of this boat is 8 cwt., and the 
machinery, including the boiler, is only the same weight 
as the hull, makinga total of 16 cwt. <A yacht’s 
dingey, 16ft. long and 4ft. beam, is shown, fitted 
with a smaller engine and boiler of the same 
description. A larger engine with a 4in. — 
ressure and 10in. cylinder is exhi- 
ited without a hull. ese engines are all sur- 
mdensing, the condenser being formed of 
solid drawn copper tubes of D section placed 
outside the boat, which are connected at the 
forward end with the exhaust pipe and at the 
after end with the air pump. It is stated that a 
vacuum of 25in. is easily obtained with these 
condensers. The boilers are somewhat unusual 
in design ; they are vertical, and the diameter of 
the steam space is considerably greater than that 
of the water s which is said to entirely pre- 
vent priming; and although it gives them a top- 
heavy appearance, the centre of gery is 
really very low. The engines are beautifully 
finished, and from this cause, and their dimi- 
nutive dimensions, they attract a good deal 
of attention. The boats are fitted with propellers on 
shafts having universal joints, and by means of a lever 
placed over the tiller and a rod working through the 
rudder formed of two brass tes, the screw can be 
lowered below the keel or raised above it in shallow water. 
Messrs. Sharp, Stewart, and Co., of Manchester, have 
sent a bogie passenger tank locomotive, built by them 


PEPPER’S STEERING GEAR. 


ing being those of the engine exhibited at ep r — 
Inside cylinders, 17}in. diameter by 26in. stroke ; leadin, 
and driving wheels, coupled, 5ft. 8in. diameter ;. hind en 
carried on bogie with wheels, 3ft. jin. diameter; fixed 
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ROGER’S RUDDER HOLDFAST. 


wheel base, 7ft. '7in.; total wheel base, 22ft. llin.; heating 
surface of fire-box, 90 square feet; and of tubes, 935°4 


square feet; capacity of tanks, 910 gallons; 


empty, 
44 tons 3 cwt.; in working order, 53 tons. tted with 


the automatic vacuum e, 


- Steam winches and steam steering gear form a very 
prominent feature in the machinery in motion court, and 


AND CO.’S STEAM WINDLASS. 


prominent among them is the stand of Messrs, Clarke, 
pmap, Parsons, and Co., of Gateshead-on-Tyne. The 
most important of their exhibits is a small steam wind- 
lass, over three hundred of which have been supplied to 
steam and sailing ships. The principal features of this 
windlass are the spri riding 
brakes fitted to each cable holder 
and a special form of friction cone 
e 8 van 
these features are shown outside 
the building near Galloway’s boilers. 
Here Messrs. Clarke, Chapman, 
Parsons, and Co. have placed one of 
their steam windlasses with a boiler 
attached under a pair of sheer legs. 
From the top of the. sheer legs one 
of Martin’s anchors is suspended by 
means of a chain attached to the 
windlass ; while the anchor i: being 
lowered rapidly the brakeis suddenly 
applied, so that the momentum of 
e falling anchor may show the 
manner in which the riding —- 
relieve the windlass and cable of 
dangerous strains when a vessel is 
riding at anchor in heavy weather. 
The Pepper diagonal steam steer- 
ing gear is of a substantial and 
simple character, though somewhat 
bulky ; it is readily accessible in all 
its parts, and is fitted with chain 
barrel and spur gear. A special 
feature of the machine, which is 
illustrated here, is a novel form 
of slide valve of a double D type, 
steam being admitted into one or 
the other chamber according to the 
way it is desired torun the ——— 
This arrangement has been found 
to possess many advantages over the 
piston valves which are troublesome 
to keep tight. This i 
occupies but little space in a fore 
and aft direction. It is manufac- 
tured by Messrs. Robert Roger and 
Co., of Stockton on-Tees, who alsoex- 
hibit a model of their patent rudder 
holdfast. As will be seen on refer- 
ing to the annexed engraving, it 
consists of two ratch ts of semicircular form bolted to the 
deck ; two palls are attached to the quadrant on the rudder 
head. These pawls are held up by means of chains 
attached to hooks fixed to the boss of the quadrant, in 
such a position that they may be unhooked 
without any risk of accident to the person em- 
loyed. In the event of the steering chains 
at both pawl chains are unhooked, when 
the pawls will drop into the ratchets beneath 
them, and hold the rudder securely in position. 
-It may happen that the position of the rudder 
when. thus held is one which would throw the 
vessel out of her course. In this case one or 
other of the pawls may be lifted, allowing the 
rudder to move by the action of the sea in the 
required direction, while the other pawl being in 
gear, will prevent any backward movement. 
Messrs. Vosper and Co., of Portsmouth, have 
in the main avenue a steam life cutter, as supplied 
to the Royal Navy. The planking of this boat, 
like that of the lifeboats of the Lifeboat Insti- 
tution, is of mahogany, and in two thicknesses, the 
inner plank being diagonal, the outer fore and aft, 
with linen and marine glue between the ing. 
Teak fittings inside of double thickness form 
seven air-tight compartments on each side of the boat, in 
addition to the air-tight compartments at the bow and 
stern. A deck is fitted forward and a _ aft, 
each adapted for ing a gun. Under all reasonable 
circumstances, it S ciel this boat is unsi 


with all her machinery and gear on board. The machinery 


consists of a double-cylinder engine of the high-pressure 
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type, having cylinders 4jin. diameter, 5in. stroke, steel 
multitubular boiler, with oval furnace and brass tubes. 
The total weight of the boat and the machinery complete 
is said to be 3 tons 4 cwt. 

Provision against the destruction of the building by fire 
has been provided by Messrs. Merryweather and Sons, 
who have furnished two steam fire engines, one sonust 
engine, and a large number of small hand pumps, buckets, 
&c. Owing to the elevated site of the building, the oat 
sure in the water mains is extremely small, and it has 
found advisable to provide several small ‘manual pomps 
each to be worked by four men, the suction p ae 
connected to the hydrant on the water main, the pump 
thus acting as a “pressure augmenter.” The steam fire 
ee are of the well-known types made by Messrs. 

Merryweather, one being on the Greenwich pattern used 
by the Metropolitan Board of Works and the Corporation 

ob Manchester, the other being of the direct-acting pattern 
adopted by the Corporation of Liverpool and other large 
Lancashire towns. 

When describing the double-bogie carriage exhibited by 
the Lancashire and Yorkshire Railway Company, it should 
have been mentioned that one of the es of this carriage 
rests on eight of Messrs. Pooley and Son’s locomotive 
engine balancing tables. These tables, eight in number, 
are arranged in pairs, and so adjusted as to give separately 
the weight distributed on each wheel of an eight-wheel 
locomotive engine, and being self-contained, ag & founda- 
tions are dispensed with. They are fitted with hydraulic 
automatic indicators, giving a total maximum indication 
of 80 tons, and an appliance for securing the simultaneous 
action of the indicators under the control of one person. 


THE STRENGTH OF STEEL AND WROUGHT 
IRON GIRDERS, 


, Tus following is printed by and is sbstracted from a 
report to the Dutch Minister Public orks by Mr. W. Anderson, 


experimented on 
composed “of bars and two or more 
yers of plates. The paper commences with some explanatory 
matter, and proceeds as :—On the 23rd 
of of Fereary, 1877, in the works of the firm of Harkort, at Duis- 
burg, Hochfeld, a rivetted longitudinal beam was placed on two 
supports, and weigh hted on the centre until rupture took place. The 
beam rested near its extremities on wrought iron rollers. The 
pressure on the centre of the top flange was ied by a lever 
Slft. 2im. long, with a ratio between the arms of 1 to 29. By 
means of a screw at the fulcrum the lever could be kept in a hori- 
zontal position during the deflection of the girder. teral 
deflection was prevented by four angle irons which supported the 
horizontal Peep sideways. The scale oy at the extremity of 
the lever lowly and carefully ~~ the girder stood the 
test well until the caleulated tension in the extreme lamina had 
reached 12°7 tons per square inch—20 kilogs. per square millimetre. 
Up to that load the observed deflections were 
culated, but with the above strain or equal to it. 
When the stress had hed the supp it of elasticity with 
a calculated tension of 15‘9 tons per square inch—25 kilogs. per 
square millimetre—a snap was heard, followed by a similar 
report a second later, after which the girder broke h the 
middle with a loud noise. The fracture showed a clean bright 
metallic surface without any blemish which could explain the 
unexpected failure. 

“On the 19th and 20th of March two longitudinal girders of the 
same form were tested in a similar way. To di te the pres- 
evenly, a cushion measuring 6° Beit. by 1ft. 2}in.—2 
by 370 millimetres—made of felt, oak, and iron plates, was placed 
oder the test load on the gi A snap was heard arb the 
first of these girders was loaded to a calculated tension of 15 2 tons 
per square inch—24 kilogs. per square millimetre. The lower 
flange of one of the bottom table angle bars was fractured. No 
exceptional brittleness or hardness could be inferred from the 


appearance of the fracture. The strength of the third girder | —50 


proved to be even less. A calculated tension of phen 
square inch—10 kilog. per square millimetre—was 
supported, but two reporta were heard at a tension of 76 tons per 
square inch—12 kilogs. per square The deflection then 
was but small; the fracture could not easily be found, and the 
experiment was proceeded with. When the tension reached 
11°7 tons per square inch—18°5 kilogs. per square millimetre— 
another report was heard, and at 12°7 tons per square inch— 
20 kilogs. per square millimetre—a rent was discovered in one of 
the lower angle bars. A tension of seb tons a oS square inch— 
22°2 kilogs. square flange plate 
to tear with a report. At er —28 kilogs. 
ond square millimetre—the two lower angle bars broke, and the 
ttom flange was ruptured in a second place at 2°62ft.—800 milli- 
metres—distance from the first fracture. With 21°5 tons per square 
inch—33"9 kilogs. per square millimetre—tension, the lower flange 
plate and angle bars were fractured for the third time. The girder, 
with its lower flange broken in several places, bore the slowly 
augmenting load until a strain of 24 tons per square inch—37°8 
rye per square millimetre—had been reached, when total frac- 
ture occurred. Immediately after this parts of ‘the broken girder 
near the fracture were drilled out and submitted to tests in com- 
pression and tension. These last gave satisfactory results on the 
whole, indicating an ultimate oer of 38 tons—60 kilogs.— 
to 47°6 tons—75 kilogs. per square millimetre—per square inch. 
The elongations amounted to a maximum of 21 per cent. and a mini- 
taum of 13-5per cent., and the contraction of the sectional area varied 
between 26 and 41 per cent. Some of the rivet heads were cut off to 
ascertain whether the rivet-holes had been ly filled. This 
proved to have been the case. From the 11th tothe lathot April, 1877, 
three steel longitudinal beams were tested at the Union Works, 
near Dortmund, The beams were supported at their extremities 
on steel rollers resting on piers of masonry, and were loaded by 
dead-weights laid on a platform suspended from the beams by 
four rods. In order to place the weight on the platform slowly 
and without shaking, the rails, which served as en, were first 
laid over an iron beam placed on each side, and ed to be 
lifted or lowered by means of screws. The lifting or lowering 
never exceeded a rate of dee minute. Four angle irons were 
fixed in order to t sideways. Lateral 


deflections of the tested also guarded against by angle 
irons fixed vertically. The di deflection in the centre was jn 
on the flange by direct and top flange 
means of a special apparatus designed to magnify the readings. 
The loading was regulated so as to caase calculated consecutive 
in the — of 63, 15°2, 16°5 
per square inch— 18, 20, 24, per square 
millimetre. After this tension had been reached, the stress was 
increased by 1°27 ton per square inch—2 kilogs. per square 
millimetre—at a time, to 25°4 tons per square inch—40 kilogs. per 
square millimetre—after which the ual increase was at the 
og. per square 

| Ai. T vil Engineers. 

2 The original appeared in the’ Tider van het Koninkliik Instituut 
van Ingenieurs, 12th February, 1884, and contains ten plates besides 
numerous tables. The — of Mr. ma’s complete translation, with 
all the plates, diagrams, and tables, are in the library of the Institution, 


atatime. Up toa tension of 17 8 tons per square inch—28 kilogs. 
per square millimetre—the load was cundinaly lifted off, after 
the deflection had been taken, by means of the screws, Above 
this limit the beam was totally unloaded at every 6°34 tons per 
square inch—10 kilogs. per square millimetre—increase only, in 
order to save time. All weights causing a tension of over 19 tons 
per square inch—3) kil es square millimetre—were left on for 
some minutes before adding to them. The three girders tested 
stood a tension of 21°6 tons per square inch—34 kilogs. per square 
millimetre—and carried a load of 57°7 tons—58,588 kilogs.— 
without any being observed. The 
deflections pretty well with the calculations. —- a 
tension of 21°6 tons per square Tr kil per sq 
millimetre—on the first girder, a 

rent discovered on the lower nat "haa With 


tension 


of 24*1 tons per square inch—38 kilogs. square slitean— 
the girder broke in two, the lower angle bare being torn in two or | sh 
three places. The second girder tested stood a tension of 24°1 tons 


fae inch—38 kilogs. per square millimetre. When the stress 
creased to 25 tons per square inch—40 kilogs. per square 
millimetre the | platform was found to be unevenly loaded. Before 
it could be lifted, previous to readjustment, a snap was heard, and 
in the lower bars on le of 
e platform. were twice after resuming t ener 
ment, and Thies Gene was found ir the lower 
the girder broke in two when the calculated tension me oe 
27°9 tons per square inch—44 kilogs. per square millimetre. In 
testing the third the first | eard 
tension of 24°1 tons inch—38 
the complete fracture followed with a tension of 
inch—41 kilogs. = square millimetre. The sur- 
the fractures were those characteristic of good duc- 
tested for waneen and ductility. 
34°9 and 48°5 tons per square inch—55 to 69 Kilogs. per square 
millimetre—the = 7 to 19°5 per cent., contraction 12 to 45 
per cent. =o eo area. The next beam, forming one of 
the cross- a bridge, was consecutively "weighted till 478 
rails had and a tension had been 
reached of 21°6 tons per square inch—34 kilogs. per square 7 
metre—without any alarming symptom being ns = 
actual surpassed the calculating ieee however, 
siderable extent. As soon as the total load, mrss Bag Ug 1448 
tons—147,034 kilogs.—had been imposed, and the tension had 
attained 22°9 tons per square inch—36 ‘kilogs uare milli- 
metre—the ler broke in two with a loud rent ina 
lower angle-bar, and a crack in the vertical were discovered. 
The rent of the "web-plate showed a fine fibrous Rains. This was 
the first experiment in which a total fracture occurred before 
heard. The dimensions of the cross- 
girders had ted on the understanding that the extreme 
lamina were not to be strained beyond 6°34 tons per square inch— 
gre The four steel girders, tested at 
Dortmun: when the calculated strain amounted to three and 
a-half times this tersion. The ultimate of the steel was 
found to be over 38°1 tons per square inch kilogs. per square 
without breaking or showing signs of shea in rivets, 
calculated tension in the extreme lamina a) hes the limit of 
absolute strength; rivetted steel beams break when the calculated 
strain reaches only half that due to the direct tenacity of the steel. 
“The results of the steel tests thus proved ting. 
The different authorities on iron and steel manufacture declared 


means of some rejected girders of 
be cheaply obtained. These were of soft steel, of hard steel, 
and of wrought iron, and it was also determined to 
difference between ers bolted and rivetted together. Accord- 
the following were ented on:—Twenty longi- 
ym componen’ ese were 
pene og before rivetting, while two of the girders were not 
rivetted but bolted. Three cross-girders, three rivetted dial 
of hard steel of the same dimensions as the Bagge nor 
three rivetted girders of soft steel as above; three rivetted 
iron girders as above. For hard steel a minimum resistance 


and an elonga on 
of at least 1 The requirements for soft steel 


was not On the ange pats 
centre lines were marked, and the —_ was measured on side 
of these — at distances 10in.—25 centimetres—apart. rivets 
were proved by means of a hammer and found tiene = 
The ler was then laid on its side in a roomy annealing 
Ww had been heated for thirty-six hours, and was considered to 
have attained a temperature of 1112 deg. Fah.—600 deg. Cent. 
Care was taken to prevent sagging by packing with stones. The 
furnace was open for about twenty minutes, while the girder was 
inserted and packed. To prevent unequal cooling the furnace was 
fired for five minutes after the doors, after which all open- 
ings were bricked u _— all joints and cracks were thoroughly 
luted with clay. ese operations occu) forty-five minutes. 
The girder was left for sixty hours in the furnace, and was by that 
time completely cooled. It was then taken out and laid on the 
supports, on which it had rested during the of the centre 
lines. The girder proved to be warped over its length; the 
Ohi and bottom flange plates were bent, and deviated respectively 
in.—51 millimetres—and 5fin.—16 millimetres—from 
original centre line. The web was buckled in several 
cutting off one of the rivet-heads a ~—, 


of dust was found 
between the plate and the rivet-head. vehi tivebhiode this 
phenomenon was not observed. The = with which the 
girder had been painted, was partly burned, op Big cpm 


in flakes adhering to the metal. e deformations were so great 
and numerous that it was considered as demonstrated that, even if 


fixed or strutted during annealing no satisfactory results could be 
expected. The rerlt of the in investigations are collected in tables, 
and represented 


(Te be continued.) 


LAUNCHES AND TRIAL TRIPS. 


THE powerful dredger Gilbertson, lately launched by Messrs. 
Fleming and Ferguson, of Paisley, tenn woh 
the new channel for the river Ribble at Preston. The official 
took place last week in the presence of Mr. Garlick, engineer for 
Preston Corporation; Alderman Bibby, chairman of the Ribble 
Committee; Councillor Atherton, vice-chairman; and a number of 
other gentlemen connected with the Corporation of Preston. The 
material she has to cut is v stiff boulder clay, but with her 
powerful machinery has no trouble in dealing with it. She filled a 
pas ton barge in twenty minutes, and the tee ae of the 
ration who were on board expressed themselves highly satis- 
fie with the manner in which she did her work 
several ge of the machinery throughout the vessel. 
Messrs. James and Thompson have launched from their 


mph. a Clyde a torpedo cruiser, named the Destructor, 


and | named the Ovinwde and the 


the | eighth was t 


Aue. 6, 1886. 
designed and built by them for the Spanish Government, 
vessel is the first example of a new type of war shi aeons = 4 
design are several noteworthy features. The sf 8 function the 
cruiser is meant to discharge in naval ne. saad = — and 
destruction of torpedo boats, and everything been made sub. 


servient in her construction to that object. with a high rate of 
speed, she will at the same time have ample acoomm tion for 
her crew. The vessel, which is built of galvanised ae is of 
350 tons displacement, and — be made Hy by two sets of triple 
expansion engines in te compartments. The boilers, four 
in plan mete are of the locomotive type, and each, like the engines, 
pies a separate water-tight compartment. "The machinery is 
protected by steel plates, l}in. to jin. in thickness, and as a 
rotection the coal bunkers are arranged round the engine- 
room, For destroying — boats the Destructor will rel: 
ony on the elaborate and quick-acting armament with whiek 
is fi . Forward be four rapid-firing 6-pounders 
me tee revolving Hotchkiss cannon, and aft four 6-pounders, all 
of which can be tired at the same time, and on either side of. the 
ship. She will carry five torpedo tubes, two forward, one aft, and 
one on each broadside, and a 9-centimetre gun, which is capable 
of an almost complete all-round fire. Her zines are well 
below the water- ~y) and are fully protected. She has a three- 
masted cruising rig, the _— pee of which is that the whole 
of the masts a spars can be hinged down and stowed on the deck 
in about three minutes. The officers’ quarters are forward and are 
very capacious. The quarters of the crew are aft, and by an 
ingenious contrivance their bunks are made tc act as a complete 
water-tight inner skin to the vessel. 

On Tuesday afternoon Palmer’s Ship and Iron Company, 
the first of the new of belted cruisers build- 
ivate for her Ma ’s Government. Great prepa- 

made for the launching of the ioe oe which was 
drew er a large 
number of ladies and gentlemen. The Orlando is the first of seven 
vessels that are built of this type for her Majesty’s 7. 
Both hull and ery are built TP Palmer's Com 
following are the dimensions of the vessel :—Lengt i 
ndiculars, 300ft.; breadth, extreme, 56ft.; depth, moulded, 
Bett normal draught, 21ft.; and displacement, 5000 tons, The 
engines will develope on trial a’ 9000 indicated horse-power 
when working under forced doer and will maintain a speed of 
a new departure war-ship design, and while superior to any- 
thing of this class of war-vessel afloat in point of speed, are 
much more armed, and much defensive 
wer than the Mersey class, approach them 
m a constructive point of view, the chief difference 
ing of a belt of armour at the water-line, which is fitted in 
the Orlando class, and from which derive the name of belted 
cruiser, On —, level with the top of the belt there is a protective 
deck, which extends throughout the whole length of the vessel. 
By means of the armour belt amidships and the protective deck 
ting, all fore and aft the whole of the vessel under this deck is 
rendered invulnerable to shot “~ — and forms an unsinkable 
aaa gh which are placed the , boilers, magazines, shell- 
and steering gear. ‘The hullis is built of Siemens-Martin steel, 
oa is "divided into over 100 water-tight compartments. The arma- 
ment is exceedingly powerful, and consists of two 9-2in. 22-ton 
ten 6in. 5-ton guns, six 6-pounder and ten 3-pounder 
Hotchkis quick-firing guns, and numerous boat and field guns. 
The accommodation of the officers and men, numbering altogether 
420, is on the main deck. There are two sets of engines to the 
Orlando, being a twin screw vessel. The vessel is throughout fitted 
up with all the latest and most complete improvements, 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 24th. 
RaILROAD traffic and exhibit a further — this 


week, and that have conn; fen out serve to stimu 
dence in the improving condition of railway securities and traffic. A 
1 is to be formed by bya Southern railroads, and meanwhile 
Freight rates ies be firmly maintained. A large amount of rail- 
stock is bought on foreign account, and offerings are 
liberal, and jeions iinet The Reading Kailway troubles are still 
on hand, pect of immediate settlement. —_. 

Pennsylvania Company is looking for a New Englan 
i from 
increase in traffic 


receipts, and smaller lines are gaining in 
<a holding the improvement throughout the autumn trade: 

The lumber markets, both East and West, are well supplied with 
lumber from Western and Southern markets, and prices remain 
firm under the heavy building and railroad demand. 

The iron trade has not improved of late, and inquiries are 
rather slight, mong» Ay merchant bar, sheet, and plate iron. 
Crude iron is very di and is selling at 16, 17, and 18 dols, for 
fi two and one foundry. Between three and four millions of 
dollars will be invested in blast furnace plants within the next 
twelve sont Manufactured firm, owing to the 

ion of mills. The op for architectural and 


week; 18°50 dols. is offered for foreign tee-rails. er pig is 
worth 19 dols., and in moderate demand. Very little 8 Sooteh iron 


There is a general resumption of industrial activity throughout 
all the Western States, The textile mills are in man: 


many cases run- 
— double turn in Philadelphia, and through the State of New. 


There is a very urgent demand for Se ae and 
the m 


10 per cent. ier last Ley The pee lvania Steel Company is 
turning out 1000 tons readily double its Eilon 
if it could supply throughout the 
country is very strong, and tions are apparent on 


THE latest quotations of builders’ wages in the Sydney building 
trades were :—Carpenters and joiners, 9s. to lls. 6d. May day, 
standard price 10s. per da, ; stonemasons’ labourers, 8s, to 9s.; 

bourers, plum 
10s. to 10s. 6d.; gasfitters, 10s. to 10s. 6d.; sawmill hands, 9d. 
1s, per hour. 

Hanp v. Macuine Ovt Fites.—An interesting series of tests in. 
regard to machine versus hand-cut files has just been concluded. 
Out of twenty-four files tested, and which were cut on one side by 
machine and the other hand, ten resulted in nore of the 
machine-cut sides, eight favour of the hand cut, five were 
bracketted equal, one fell soft and was rejected. “The result is 
therefore practically in favour of machine-cut files, The class of 
files selected were bast second cuts, and smooth—the three 

great classes of large files. “The tests prove that in the smooth files 
hand cutting is superior. Eight specimens of each class of file 
were sent out; of the eight saesth files four were in favour of 
hand cutt: , two in favour of machine cu , one equal, and the 
he soft file, which was not counted. This latter result 
comprises the policy of many of the machine houses who cnt their 
smooth files by hand instead of by machine. The tests are of special 
interest to establishments, 


| | 
that they had encountered phenomena which they could 
explain, and it was determined to extend the experiments b 
wd 
ure of not less than 2D per cen’ Vuring the investigation th 
question arose as to whether it would be practicable to anneal thé — - 
rivetted steel girders without injuring them. From the steel 
manufacturers in Westphalia no satisfactory answer could be 
obtained; consequently an investigation into this im nt matter 
rails are worth 35 dols.; 5000-ton contracts have been placed this { 
all the er manufacturing companies i August Ist, have 
every 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From owr own Correspondent.) 

THE ironmasters’ meetings in Wolverhampton yesterday, and in 
Birmingham this—Thursday—afternoon were influenced in their 
character by the prevalence of the Bank Many 
of the wor! not begin the w until Tuesda: he 
others not until Wednesday night, and at a few establi 
machinery will not be set going this week at all. The ot on 
the books do not as yet show much work ahead, since ome con- 
tinue to mostly order from hand to mouth. The te of 
business arriving is, however, ina few d 
and a better tone generally prevails, 
receiving increased specifications alike for shipment and for country 
consumption, and a few works are quite busy and are prepared to 
engage additional hands. Strong —— quote £6 2s, 6d, to 
£6 5s. for sheets of 24 w.g., and 7 2, to £7 5s, for Boog w.g. 

Sheets of 20 w.g. are quoted £5 tre 6d. to 66 25, 64 the same 
manufacturers, If prices could be got up the reve condition of 

cations were e galvanisers 

arriving more briskly for pce Mm sheets. The demand continues 
mainly on account of Australia, New Zealand, the River Plate, and 
some other parts of South America, in addition to country orders, 
Considerable Indian ifications are going about the market, but 
many makers allow them to pass, since i art gy | often attached is 
3s. per ton below quotations. firms are quoting | puaran 
£9 17s. bd. to £10 28, 6d, for 24 realy £10 to 
£10 5s. for lots of 10 tons and upw: f.o.b, Thames. 

A steadily sale is found in this district for Bessemer, 
anf, and in the form of blooms, billets, tin-bars, and 
other partially manufactured shapes. The chief buyers are the 
makers of thin sheets for stamping and working-up 
sheets, hoops, and small rounds, The steel 

eo pee from South Wales and the North of 
hem liveries made, wherever possible, by sea and 
inland waterways. Thee metal generally gives 
and enables a much more economical production, of 


importations of steel in a large measure 


2in. sizes and above, while 
and billets are quoted £4 10s, to 


re} tees, 
together with p , are all pas passing by local ironmasters in large 
eets, for example, are being purchased 
from Northern ironmasters at £5 5s. i 
Thames, which is some 15s, per ton below local ironmasters’ prices. 
Belgian ironmasters continue to find a market for their rolled iron 
joists in this district notwithstanding the advances in manufacture 
which the Northern ironmakers have made. In a now 
going up p in Birmingham some 150 tons of rolled joists are req 
inly of the sizes 5in. by 12in., and the le who have the work 
in hand anticipate being able to place the with Belgian repre- 
irmingham. 


Bi 
North of masters are at a disadvantage when soliciting 
the custom of Staffordshire buyers by reason of the 
distance inland carri 


erchant sections of as bars, 
are in only moderate de: either for e: 
eeling is beginni ei est ing the 
trade, and as August and September are often two of oo beh 

‘ore lo m the quarter-day price 
based on £7, os bars are abundant at 26, and common 


revival in the United States iron trade was 
discussed in some on ’O to-day, Thursday, as a very 
ing indisation. It is conceded that American are 
ely to bring so much advantage to English iron and steel 
rod as aforetime they did. Still, it is felt that to some extent 
our works must be directly advantaged, both by the receipt of 
orders from America and by some lessened competition. 
The demand for native pig iron is not at present improving, and 
deliveries from the furnaces are being made only slowly. The im- 
tions of Midland continue to take the cream of the 
lemand. Staffordshire all-mine pigs are quoted 55s, to 57s. 6d. 
nominal, while Shropshire makers are freely offering their make at 
50s. to 52s. 6d. Oold-blast pigs are 75s. Mya A common foundry, 
30s. to 32s. 6d.; and part-mines, 37s. 6d, to 42s, 6d. Midland pig 
prices do not show much alteration. Northampton sorts are 
quoted on the open market 33s, to 34s. at station, and Derbyshire 
sorts 34s. to 35s., while Lincolnshires at 38s. In actual sales, 
however, particularly for cash against delivery, lower prices are 


accepted. 
in Midland pigs for speculative s cannot be far 


**out” in their calculations. 


The South Staffordshire pig doing most are Messrs. A. 
and Son, Spring Vi firm are blowing 
all their four ae sone out about 6000 tons a 
month. They week that Bae make is away 
ly, but that an advance in greatly 
Scrap iron is low in ii dficlt to do business with 
any margin of Ly ll ior Welsh sheet shearings sellers 


concession. 
The South Staffordshire Mines Drainage Cue were 
informed on Wednesday by Mr. Edward Terry, the 


bility of placing Pods tary within the 100 peng radius of 
on would be my av but the letter containing the intelli- 
~~ was thought —— Chamber to be unsatisfactory. 

An intimation has received by the Wolverhampton Chamber 
of Commerce from the Foreign-office that the Roumanian Govern- 
ment had d to impose heavier duties on certain classes of 
articles, but at the same time to make a reduction on such as were 
imported chiefly from Great —— The Chamber express satis- 
faction at this concession. a be eiseea that nails, on which an 
in the same category as 
screws, which are subject to a the mag 

The agitation i in the chain trade has advanced to the extent of 
the men’s ove to come out on strike in the event of the 
to increase their wages. At the meeting at 
action with the statement that some of the were ie 
inclined to at ake the desired concession. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) © 
Manchester.—As regards the general trade of this district there 
is still no improvement to report; there however, to be a 
growing belief that prices have at last got to the lowest point 
which ma —_ possibly be some indication of a turn for the better. ar 
the fact 
a time been selling at an actual loss can be taken as a 
peteued my cannot get any lower, buyers who have orders 
amen give out of course have little hesitation in placing them, 


but they have so a. oe: found to their cost that they have distance 


been misled when the lowest possible prices have 
tempted them into Tate anything like sa eee transactions, that an 


excessive cautiousness ying beyond actual 9 
requirements has kept down to the narrowest be |} 
limits. That this is in any way broken through may be 
taken in some sense as @ more healthy 3 it is, however, not in 
what may be termed the run of trade that there is more 
doing, but outside sales of considerable weight are being made to 
consumers, and where users of iron have actual requirements to 
cover there is a disposition to buy for forward delivery rather than 
take further risk of the market. It is, however, only in exceptional | ® 
cases that users of iron have actual requirements of such weight 
that they are not already covered ® iron they have still to come 
in, and although there may — the gen that prices are not likely 
to get any lower, it considerable accession of new 
business to give any to trade. 
themselves do not view the future very hopefully es 
from the fact that preparations are being made for blowi wane 
damping down a number of furnaces in the district, but the least 
chek in the l -continued downward current is not to be neglected 
or lost sight of in the present cheerless condition of trade. 

a : again t ly a very slow 

transactions ref 


Apart from one or two ou erred to, 
there was very li oing. For the ordinary | and district 
brands into this marxet inquiries were very few and small 


in weight; whilst prices were quite as low as ever, some of the 
district brands being still offered by low sellers at 33s. 6d. to 
34s, 6d., less 24, for forge and foundry qualities delivered equal to 
Manchester, ay oe arene makers of pig iron 3s., and for one 
or two of the district brands 2s., ton above these is 
nominally quoted. In outside brands the firm tone maintained for 
warrants has little or no effect upon the price of makers’ iron, 
which can be t at quite as low as ever; and there is 
still a good deal of underselling, both in and Middlesborough 


low prices which sellers in 
some instances are still prepared to accept, there would not seem 
to be much real response to the firmer tone which is so much talked 
of in the market, and 50s. 6d. to 51s., less 24, delivered here, still 
represents the average price for good foundry qualities where sales 
of — weight are made, Makers, however, in some instances are 
less yielding towards buyers; and the 
the shipments 
scarcely fail to have a stiffening effect 


In the manufactured iron trade, so far as inland requirements are 
concerned, there is no real ee to ope and the slightly 
increased shipping business doing in tig and sheets has not 
resulted in any better prices being obtainable, the basis of quoted 
rates for roomy te equal to Manchester remaining at about £4 17s. 6d. 
for bars, £5 7s. 6d. for hi and about £6 10s. per ton for sheets, 
plates are in firm de for bridge and girder work, but — 
are cut up by the excessively low figures at which North makes 
offered in the market, en tg crown Middlesbrough plates Sain 
delivered here at under £5 per ton. 

In the general condition of the trades there is still 
no improvement to report. Perhaps oe there are orders to give 
out there is not quite so much hesitation in placing them, as prices 
are cast so excessively low that further holding back could scarcely 
result in any more favourable terms being obtained; but the outa 
of work coming forward continues very small, and it is only here 
and there that works can be said to be at all well employed. 

Messrs. Goodbrand and Holland, of Manchester, have just com- 
pleted an improved continuous speed in indicator, which 
patented . Norman Macbeth, of Bolton. The object of this 
— to record rp the variation of t" and the 


of the sped that the 


who has just carried oe the splendid feat of tian ing rae ener running. record nged to the place 
Bilston underground pound of water, with the it of the work clock, be fixed teak 
up to the present. The magnificent Bradley engine is kept fully | and h key, so that it oi cennet bo tampered with by the attendant. 


employed in pumping the water through the three bore-holes, and 
the effect on the pound has already become apparent in the water 
having sunk at some of the hitherto submerged collieries 15ft. 7in., 
at others 11ft., at others 9ft. 5in., and various lesser depths. The 
flood at the highest point the water now stands in the district is 
177ft. deep, and at the lowest point the depth is 99ft.6in, The 

chairman, Mr. Walter Bassano, was loud in his praises of the 
benefits which would accrue from the accomplishment of the work, 
and in his expressions of the debt of quitinds under which Mr, 
Terry had laid the mineowners, Mr, had, he_ said, been 

rape 


opera ever und in this country. 
he directors of the Sandwell Park Colliery Com; will, at 
the annual meeting, recommend the payment of a di of 4 
per cent. per 
The Metropolitan Rail d Wagon Company 


Carriage ani will, 
it is believed, declare a i end for the past half-year at it the rate 
of £5 per cent. per annum, Five per cent. per annum on the 
ordinary and 6 per cent. on the preference capital are the dividends 
declared by the directors of the Birmingham Railway Carriage 
and Wagon i ay for the past half-year. 

The three railway companies omving South Staffordshire—the 
London and North-Western, the Great Western, and the Midland 
~—have just intimated to the Wolverhampton Chamber of Com- 
merce that they cannot see —_ = to apply the recently 

uced rates upon the carriage of finished iron to London and 
Liverpool to lots of less than ten tons. The information has this 
= rth me much complaint among the Staffordshire iron- 
The Great Western Railway also refused to make any 
enaaiberis their parcel rates, They intimate that the eave 


At the annual meeting of the Iron Trades Employers’ Association, 
held at Liverpool, in addition to the adoption of the annual report, 
of which a summary was given last week, the further business 
transacted included the election of the following gentlemen as the 
General Committee of Management for the haal ge 3 1886-7 : Messrs. 
0. J. — Barrow-in-Furness; J. Farrar, Barnsley; J. Cole, 
Bradford; J. 1, Stothert,, Bristo i; J. Wade, Halifax; G. W. 
i . Holmes A. E. Seaton, 

Craven, D. Greig, and E. J. H. 
Kitson, Teoh Death, Leicester; A. Bowker, ” Laird, and H. 
Shield, Liverpool and Birkenhead; J. Field, O. N. Moberley, 
and G. Waller, London; B. A. Dobson, R. Perosk, M.P., and 
Wren, Manchester; W. Boyd, J. Price, and Percy Westmacott, 
Newcastle-on-Tyne ; J. Cropper, Nottingham; Geo. Clark, J. 
Dickenson, an J. OH Irwin, Sunderland ; and “Rhodes, 
Wakefield. .On the te of the Ya resident, Mr. C. D. 
Holmes, seconded by Mr. Boyd, of Newcastle-on-Tyne, the 
following resolution was alee passed 
best thanks of the members of this Association be given to 
Mr. John Robinson for the pains taken by him in preparing and 
giving evidence, on behalf of its members, before the Select Com- 
se appointed by the — during the session to 
uire into the operation of the Deore Liability Act, 1880; 

I for his continued labours in — to the important question 
of securing an Act of Parliament for amending and making clear 
the existing law in to the rating of machinery used for 
industrial purposes; and that it is the earnest hope of this meeting 
that he may long continue his important services in the interests 
of the Association, and of the employers i in the i iron and engineer- 
ing trades of the country generally,” 


in | poration fire brigad 


at makers both of pig and manufactured iron have for a | Tozer 


unanimously:—“ the | J.P. 


In the condition of the coal trade of this district there is still 
little or no change to report. For all descriptions of fuel the 
demand continues extremely dull, and with pits not working more 
than an average of three to four days a week, supplies are con- 
siderably in excess of requirements. Pit prices remain at about 
8s. to 8s. 6d, per ton for best coals, 6s. 6d. to 7s. for seconds, 4s. 9d. 
to 5s. 3d. for common coals, 4s. 3d. to 4s, 9d. for burgy, 3s, 9d. to 
4s, 3d. best slack, and 2s. 6d. ‘to 38, for common sorts ; but although 
colliery proprietors are steady in maintaining their quoted rates, it 
can scarcely be said the market is so firm that buyers who are in a 
—— to give out orders in anything like quantities for prompt 

ivery are unable to cbtain concessions. 

Two powerful steam fire engines have been built by Messrs. 
Merryweather and Sons, of London, for the Manchester Cor- 
le. These engines are a modification of the 
well-known Greenwich pattern, in which several improvements 
have been introduced, and they may be said to be of the 
newest type. One si — feature of the engines is their lightness 
of construction, the ed weight being only 58 ewt., and between 
the two engines there is only a difference of 14 Ib. in weight. Each 
engine is capable of delivering 750 gallons per minute, and in a series 
of trials which were put —— in the Albert-square 
opposite the Town to test the height and yon ales 
which a stream of water could be 


the engine below, was discharged from 


Barrow.—There is a steady but quiet trade in hematite qualities 
of pig iron, and the business done in the earlier of this week 
was restricted, owing to the observance of Bank Holiday and the 
temporary cessation of communication between buyers and sellers, 
As a matter of fact, however, brief lulis in the demand do not 
materially influence the trade of the district, industrially 
because sales are always made well forward, and makers have 
generally two to three months’ contracts booked forward. There is 
not much trade in forge or foundry iron, but a large consumption 
of Bessemer is noticed, and as the causes of this demand are 


From the Cumberland hand of 
very unsatisfactory condition of affairs, particularly in the iron ore 
trade. Many mines have been cl “ied ol er only being 
partially Employment is therefore scarce, @ large 
number of miners has emigrated to America and elsewhere, 
The condition of things which affects the iron ore trade, also 
influences for the worse the pig iron trade generally. The output 
is very poor, and makers have not so many orders on hand as was 
the case some time ago. The condition of affairs sew 
and commercially in Furness is dull and depressed, but not to so 
marked an extent as in Cumberland, and there isa larger 
per cent, of furnaces in blast, and a;consequent grea 
tionate output. There is no overlooking the fact, however, t! 
the stocks of iron in hand at some of the works in the district are 
very heavy, but in other cases large producers have i 
no stocks at all, and it is noteworthy that where stocks are fewest 
the largest orders for forward delivery are held. Prices remain 
steady at 41s. 6d. to 42s, 6d. per ton net at makers’ works for 
prompt delivery. There isa poor trade in steel enews in heavy 
goods, and makers are not so well off for orders in this cons a as 
they have been. There is also a quiet trade in the a 
of steel uced in the district. The shipbuilding trade is also 
extremely dull, and builders have fewer orders in hand than at 
any previous time. Engineers are busy on marine work, but not 
many new orders are coming in. The iron ore trade is quiet. Coal 
and coke steady. The Barrow Tramways have now been com. 
pletely opened; the section to Ramsden Dock station over the 
new High Le vel. Bridge was last week inspeoted and d passed by 
tchinson. There are now about eight miles of tram- 
af ee and six steam tram cars are running at 
about twenty minutes in all directions along the 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


THE severity of the competition in the rail trade may be judged 
from the fact that for a 


considerable contract, and being desirous of obtaining it, put their 


— at cost price exactly. Though they did not laos them- 
farthing of profit, they were informed that their quota- 
tion was 15s. per ton above the market. At these rates inland 
production of steel rails becomes impracticable. Several firms on 
the coast find the struggle for work so keen they can 
obtain orders to keep their men anything like fairly bene ile 
looks as if we were rapidly nearing a time when people w! 
steel rails will not go through the formality of soliciti 
but simply send on their work with the price attached. t is to 
@ wagon companies, which are now their reports, 
Re to have had a better half-year than was anticipated. 
Brees Company has elected as its Master Cutler for their 
‘orthcoming year, which commences on the first Tuesday in Sep- 
oe sea traditional date of the Cutler’s Feast—Mr. 
Francis Lockwood, of the firm of Messrs. Lockwood Brothers, steel 
manufacturers, Arundel-street; Mr. James Poe vem silver plate 
manufacturer, Cornish Works, was elected Senior Warden ; and 
Mr, Frank Mappin, IP, steel and file manufacturer, of Mesars, 
Thomas Turton and Sons, Limited, Sheaf Works, Junior Warden. 
Five new members have been added to the com —Mr. Burridge, 
» Mr. Alexander Wilson, J.P., Mr. John Woe Mr. Wm. 
Lockwood, and Mr. J. C. Wing. 

The Midland Institute of Mining Engineers met at their offices, 
Barnsley, last week, when the following appointments were made : 
—Presi ent, Mr. A. M. Chambers, J.P. vie: pres Mr. E. 
Rhodes, Mr. E. Garforth, Mr. G. J. Kell; council, Mr, J. 
Gerrard, Mr. B ‘Bainbet e, Mr. G. B, Walker, Mr. J. F. Thomp- 
Mr. J. A. Southall, Mr. ©. E. Jeffcock, and 
Joseph Mitchell was re-elected treasurer and 

At the dinner, which followed the meeting, the 
Master fatler of Sheffield—Mr. Charles Belk—proposed the toast 
of “* The Institute.” He pointed out that the mining engineer was 
the husbandman below the surface, His skill was brought to beagy 


& esults were obtained. It required eleven minutes after light- 
; ing the fires to get steam up to the working pressure of 1001b. to ? 
pp he square inch, and under the direction of Mr. Superintendent 
i experiments as to distances were then made. The results 
: pbtained from each engine were as pretty near equal as possible, but 
: strong breeze which was blowing caused a loss of quite 25 per cent. 
hen the jets had to be worked against the wind. The greatest 
the water was projected in a horizontal line with the wind 
., and against the wind 150ft. This was through a 1gin. ‘ 
i mmupled jet receiving a supply simultaneously from two hose pipes. 
4 rom the No. 1 engine the water from two jin. jets was thrown 
orizontally, a distance of 118ft.; four fin. jets, 108ft.; one lgin. ™ 
; bt, 200ft.; one 1din. jet, 184ft. No.2 engine, two fin, jets, 116ft.; 
pur fin. jets, 120ft.; one lgin. jet, 150ft.; one l4in. jet, } 
z 9ft. The difference in some of the results is accounted for 
ly the fact that there was blowing at the time a high wind, 
hich interfered materially with all the tests that were made. 
rtic than was former ble when hematite had to 'o gauge what height the water would reach, hose pipes had been 
sched to the front of the Town Hall, as far as the platform over 
e force generated 
e on the platform 
all-mine pigs. North of England and Welsh blooms and billets ball on the top 
Staffordshire basic steel blooms he 6Opinion fe engines—which, I msy 
£4 15s. per ton. dd, have been built from drawings executed in the Surveyor’s 
Dffice of the Water Department— were a great improvement on the 
i id aga being easier to start, more powerful, and more under 
ontrol, 
ikely to be maintained, so is the make of this kind of iron likely to 
be kept up to the present rate of production which at present 
| upon the market, 
VOIVINE SDALL UscU. UDC Bi ure Dis LS 
f that provision is made for multiplying the variations of the Pe 
f ordinary pencil drawing on the diagram in the case of very steady 
. unning engines, or for diminishing in the case of engines which 


120 


THE ENGINEER. 


Ava. 6, 1886, 


to ameliorate the condition of the thousands whose lives were 


annual meeting at Sheffield this 
ever offered in prizes—£2260—is being competed for. The iraple- 
ments and inery-in-moti ibi 
which has only been once eclipsed—at Leeds in 1879, when the 


Chambers, and Oo., of the Thorncliffe Ironworks, have a stand 
150ft. long, displaying no fewer than 348 of their specialities, with 
a particularly interesting and comprehensive selection of appliances 
for cooking. The show promises to be a great financial success ; 
greater even then in 1874, when the Society last visited Sheffield. 
Then the attendance “beat the record,” and has never been 
reach: any other town. 

Mr. F. T. Mappin, M.P., who has had a baronetcy conferred 
upon him by the Queen, is one of our most to 
and clear-headed business men. He is the head of the of 
Sons, Sheaf Works, steel file and 
spring yor and Master-Cutler of Shef- 
field, and is now a member of the Town | a burgh and West 
—s agistrate, a director of the Midland Railway Com 
and of the Bridgwater Navigation Company, and chairman of the 


essrs. Joseph Rodgers and Sons, the well-known cutlery manu- 
facturers of Sheffield, have just succeeded in tracing and stopping 
another infringement of their trade mark. The action was against 
a Ballarat firm, “‘to restrain the defendants from infringing the 
plaintiffs’ trade mark and name, and from selling any cutlery other 
than the plaintiffs’ having any words resembling the plaintiffs’ 
trade name or trade mark stamped thereon, or having the w 
* Joseph Rodgers and Co.’ or ‘ Joseph and Co., Sheffiel 
stamped thereon ; and also for delivery to the plaintiffs of 
cutlery in the defendant's i so stamped.” The 
plaintiffs also asked for the Ewart them of the invoices 
of these, and an account of the profits made by the infringe- 
ment of the plaintiff trade name or trade mark, Le me 
with the names of the persons from whom the cutlery been 
pees ae eae it had been sold. After the writ had 

n issued the defendants consented toa judgment being entered 
against them, and to pay the plaintiffs’ costs as between solicitor 
and client. Application was made that judgment should be entered 
for the plaintiffs on this consent with costs, in accordance with the 
claim of the plaintiffs. The defendants had stated that they 
obtained the goods from a firm in Melbourne. His honour directed 
judgment to be entered for the plaintiffs in accordance with the 
terms of the consent. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THERE was but a poor attendance at the iron market held at 
Middlesbrough on Tuesday last, and little business was done. It 
cannot be said, however, that things were worse than on the pre- 
vious Tuesday. Sellers are not pressing iron on the market to the 
same extent that they lately were, and prices are fairly well main- 
tained. Merchants continue to ask 29s. 3d. per ton for No. 3 
g-m.b., for delivery to the end of the present month. Some con- 
sumers are prepared to pay that figure, but the majority do not 
offer more than 29s. 1}d., and a few will not entertain anything 
higher than 29s. per ton. The quotation usually given by makers 
is 29s. 6d. per ton for No. 3, but there are two or three firms who 
are willing to take 3d. per ton less for small lots. The stocks of 
forge iron are very heavy, and will probably increase epg | 
the end of the month, as the approaching Stockton races wi 
certainly interfere with the consumption at the finished ironworks. 
p+ para price is 28s. 3d. per ton, but some sales have been made 
a 

There are no transactions to report in warrants. Their value is 
nominally 29s. 6d. per ton. 

The stock of Cleveland pig iron held by Messrs. Connal and Co. 
on July 31st was 272,552 tons, being an increase for the month of 
15,933 tons. At Glasgow on the same date there was 796,727 tons, 
being an increase of 15,654 tons. 

The finished iron trade seems to be gradually getting worse, both 
as volume and price. Makers yay £4 7s. 6d. for ship- 
plates, £4 10s. for common bars, and £4 5s. for angle iron, all free 
on trucks at makers’ works, ete pe cent. discount; but good 

pecifications can ti be pl at even lower rates. 

The shipping returns for July have just been issued. They show 
that 60,831 tons of pig iron left the Tees in July as against 63,916 
tons in June, and 67,413 in July, 1885. The principal items were 
as follows :—To Scotland, 23,080 tons ; to y, 8041 tons; to 
Wales, 5035 tons ; to France, 4670 tons; to Russia, 4375 tons ; to 
Holland, 3120 tons ; to Newcastle, 2330 tons; and to Sweden and 
Norway, 2845 tons. The manufactured iron and steel shi 


were India, which took 11,542 tons; Argentine 

ablic, 2681 tons; Wales, 1955 tons ; and Italy, 1874 tons. 
e accountants to the Durham Coalowners’ Association have 
issued their certificates for the months of April, May, and June. 
The net average selling price of coal a) to have been 4s. 4-79d. 


report. The dividend announced, which is only at the rate of 
4% per cent., is disappointing. 

Another instance of the futility of artificial combinations of 
producers and distributors to force more for their services out of the 
p2blic than they can obtain according to the natural law of supply 

ion to maintain shippi ights for Baltic ports. meeting o' 
shipowners was ry the 3ist ult. at the Three Indian Ki 
Hotel, Newcastle on-Tyne, at which Mr. George Renwick presid 
Mr. McCarthy moved, ‘‘That the combination hitherto existing 
should now be abolished.” The chairman seconded the moti 
saying that there was no doubt that the attempt that they had 
made had been utterly unsuccessful. He attributed this to failure 
to act up to the general understanding by several owners who had 
signed it. Only that morning he had that two of them 
had agreed with a merchant for a rate of freight which they had 
attempted to keep secret, but which on being di was found 
not to be in accordance with the arrangement. He considered 
that to sign an agreement and then break it was not what was to 
be expected from honourable men, and it was useless to attempt 
to maintain a combination composed of other elements. The reso- 
lution, on being put to the meeting, was carried unanimously, 
Only seven gentlemen, including the chairman, were present, and 
therefore it is pretty that anything like cohesion among the 
members of the combination was, as usual, conspicuous by its 


‘ The trade in Cumberland Sorte ore seems to be extremely 
lepressed at the present time. e Cleator Moor, Frizington, 
and Egremont districts a more complete stagnation prevails than 
has ever been previously known. The Carron Iron Company has 
—* —— notice to its men to terminate their engage- 
men: e 


thrown out of work at this mine alone. uch as the hematite 


iron and steel trades which utilise these ores are not so 
as the iron trade, it would seem that this adversity which 
hematite ore trade is not so much due to lack 


has befallen the 


of demand as to the competition of Spanish ore, large quantities 
of which are now being im . On equal terms, Cumberland ore 
being somewhat richer and equally pure, ought certainly to gain a 
preference overSpanish ore. But the termsare not equal. The wages 
in Cumberland are much higher, and the hours of working much 
shorter, than in the north of Spain. Again, the railway carriage 
is dearer per ton per mile in Cumberland than in Spain, and 
finally, the royalties are preposterously high. Consequently, not- 
withstanding the cost of sea freight, Spanish ore appears now able 
to compete successfully with Cumberland ore on its own ground. 
Of course, the only thing to do is to let the mines stand until the 

ve-named elements of cost come down to the Spanish 
level. It is strange that the ies interested should be so foolish 
as to resist the inevitable until they are starved into it; yet that is 
the which seems to have in Cumberland, and to 
be li to go on to the end. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


TuHE tone of the Scotch pig iron market this week has been 
rather less satisfactory. Busi was suspended on Monday in 
the iron eapene in consequence of the Bank Holiday; and 
altho: the market resumed at steady rates, there has only been 
a business, and the quotations have since evinced a tendency 
togive way. The amount of the past week’s shipments, while about 

pointing, as there was some expectations that they might now 
take a decided start. They were 7510 tons as compared with 
11,120 tons in the preceding week, and 7598 tons in the correspond- 
ing week of 1885. The demand is reported to be somewhat more 
brisk for America, but the impression is that the extended require- 
ments there will be met with hematite rather than with 


39s. 1}d. cash ; 


Thursday—the market was flat at 39s, 2d. to 39s. 14d. cash, the 
latter being the closing quotation. 

The values of the special brand of makers’ pig iron are not quite so 
firm as they were a week ago. Indeed, merchants are prepared to sell 
at easier rates. Free on at G ww, Gartsherrie, No. 1, is 
quoted at 43s. per ton; No. 3, 40s. 6d.; Coltness, 46s. and 42s. 6d.; 

gloan, 42s. 6d. and 41s.; Summerlee, 45s. and 41s.; Calder, 
45s. 6d. and 40s. 6d.; Carnbroe, 40s. 6d. and 39s.; Clyde, 42s. 6d. 
and 39s, 6d.; Monkland, 40s. and 36s.; Govan, at Broomielaw, 40s. 
mouth, and at 4 

The malleable iron trade continues in a depressed condition, 
only some of the works having sufficient orders to keep them fully 
employed. In the steel trade there is rather more doing, but cer- 
tain masters complain of a scarcity of fresh orders. 

In the past month there was launched from Clyde shipyards 
eighteen vessels with an aggregate tonnage of 17,700 tons, against 
10,210 tons in July, 1885. For the seven months the tonnage put 
into the water has been 100,298, as com: with 108,635 tons in 
the corresponding period of last year. The number of vessels now 
on the stocks is 59, with an estimated gross to’ of 95,000, 
com: with 67 vessels of 110,000 tons at the end of July, 1885. 

ere has been a good demand for coals for shipment in the 
past week, and owing to the frequent idle days of the colliers, and 
the wages agitation, merchants have ee. found it difficult 


The miners of the East and West of Scotland, particularly the 
latter, have been in a state of ferment since last . The men 
have been thoroughly aroused by the reduction of 6d. per day in 
their wages which was carried out last month, and many years 
have passed since their meetings were so largely attended or the 
men so determined in their opposition. In the Lanark- 
shire colliery districts they have made a demand for an increase 
of 1s, a day, and they are doing everything in their power to 

ing pressure to upon the masters. Were the colliers 
possessed of union funds and able to hold out for a little time, it is 
now believed that they would succeed in their purpose. As it is, 
they are ill circumstanced for a strike. But in many places they 
resolutely adhering to the reduced output, which they have been 
taught to regard as a means of bettering their position. Its only 
effect hitherto has been to send orders to the Tyne and elsewhere 
— t have been dealt with at Scotch ports but for a 
scarcity of supplies, 


WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

A MOVEMENT is on foot to start a Boiler Insurance Society for 
Wales, and judging from the promoters, all men of considerable 
influence, it promises well, Of course, this would affect existing 

ing engineer co with an im t fo states 
that an effort will be made to foster engine and boiler work in the 
incipality in o ition to Leeds and Manchester. The finest 


principality in 
steel is being made in Wales, the best ship plates at Landore, and | “c. 


excellent engines and gen’ work at Treherbert Foundry and at 
Newport. Now he says the idea is to go on the line of barter. 
“We undertake supplying collieries with boilers, engines, repair- 
ing shafts, &c., and do so more expeditiously, being on the spot, 
and we take a considerable percentage in coal.’ 

It is evident that “‘hard times” are awakening the faculties ; 
utilisation is the order of the day, and is shown everywhere in the 
neighbourhood of the great steel works. The only places where it 
is less visible is at collieries. Probably the serious straits now over- 
taking the Welsh coal trade will prompt to coke ovens and bi- 
products, colours, and saccharine. 

I visited a large part of the iron and coal district a few days ago, 
including Swansea. The contrast between Cardiff and Swansea 
was forcibly shown. Cardiff is almost dependent upon its steam 
coal trade, and that last week fell to 100,000 tons. Swansea, on 
the other , is favoured with a crowd of industries. No less 
than thirteen metals are turned out there, and its copper works are 
usually busy. Land with its famous Siemens steel plates, is 
active, the tin-plate is brisk, patent fuel improving.. Even in 
coal shipments the Swansea total week was close upon 30,000 


tons. 
The tin-plate business is fairly maintained, and prices for best 
brands are the same as last —_ I note, however, that inferiors 


ell | are not quite so firm. Common cokes in some cases have been sold 


as low as 13s. 44d., but a good brand still fetches 14s,, though I 
hear of quotations at 13s. 9d. The healthy character of the trade 


is sh the making to start of the sto; 
moray as Ridwelly, which was 


Bessemer steels are the most in demand; coke wasters fetch 
12s. 6d. Shipments last week to America alone amounted to 7000 
tons. The —— brought from works consisted of 40,000 boxes, 
and the stocks were reduced fully 7000 tons. In the face of this, 
rumours are afloat that prices must go lower. If so, it is con 
to the notions of Jeremy Bentham. Slackness in make this 
is due to Bank Holiday. 

The coal trade generally is quiet, and but for the certain loss 
that would accrue from closing a colliery a number would follow 
the example at Deep Duffryn, which is all but closed, 
Dutfryn was one of the first collieries taken by Mr. Nixon, 
where most of his inventive faculty has been brought into opera- 
tion. It has been carried on with remarkable immunity from 
disaster, and has been one of the great fesders of navy coal for a 
quarter of a century. 

I hear that the Albion, the latest new colliery, has struck a good 


seam. 

At Harris’s Navigation, 6000 tons per week are now being worked, 
One day last week 1300 tons came to bank. These are the bright 
lights amidst gloom, for, generally speaking, the coal trade could 
— be worse, 

On Tuesday an explosion occurred in a Norwegian barque at 
Cardiff loading Dowlais coal for Buenos Ayres. Several men were 
burnt, but the vessel was not much injured. It is attributed to a 
sailor having brought a candle light in contact with gas in the . 
hold. An explosion in one of the Dowlais collieries also occurred 
this week, injuring several men. 

The steel works are quieter than one likes to see. Swansea sent 
away 240 tons steel plates coastwise, and from the rail works of 
Glamoi ire and those supplying Newport some consignments 
to Natal, Gothenberg, and Warberg, amounting to 2000 tons, com- 
plete the total. 


NOTES FROM GERMANY. 


(From our own Correspondent.) 


Tue market for iron continues in an unsatisf condition in 
all districts. There are twenty-seven furnaces still in blast in 
Upper Silesia. Since the smaller works have had to succumb a 
—— for the survival of the fittest has sprung up between the 
well-funded works; but let this end how it may, the victors even 
must pay heavily for it. | one or two rolling mills are working 
to a profit at all, but wes ill keep in oS work + the few 
orders they do receive. Plates command the best sale. Forge pig 
costs M. 41 to 42; bars, M. 92°5 to 95; plates, M. 135 to 145 p.m.t, 
at works, The boiler, bridge, and roof builders are pretty well 
eae, and foundries have momentarily plenty of work 
on d at low prices. In Rheinland-Westphalia business 
is not so good as in Silesia, and prices remain nominally as last 
quoted. The number of works which can show any profit on their 
output is becoming every week less and less. 500 men were dis- 

last week from one works at Dortmund, 300 from the 
“ Union ” Iron and Steel Works, and 200 from another, which has 
entirely come to grief. If this state of things goes on this next 
half-year as it did the last, numbers more works will have to give 
up the struggle than was then the case. When mortgages are fore- 
her or otherwise more funds are required, it is dingly diffi- 
cult to raise them, as the public are not disposed to risk their 
money a second time. Ores are difficult of sale. Pig iron only 
changes hands in a hand-to-moutb fashion. Bars the same, and only 
plates seem to be slightly in the ascendant, and therefore maintain 
their price better than othersorts. Thinsheetsarein no great request, 
Wire rods are in a depressed state, as the export mes smaller 
aud smaller in volume. The steelworks complain loudly, and as 
the Belgian Convention has come to an end there will now be this 
as well as the English petition to contend with—that is to say, 
if foreigners are to be allowed to compete here in the future, for 
the question has been asked in some quarters whether the Railway 
Minister will ratify the tender of the Darlington Company for the 
600 tons of rails at Altona. There is no better outlook for the 
wagon or machine works to report. The Railway Administration 
has again reduced the freight and charges on ores from the mines 
to the works, and on coal and coke to the iron mines, in 
the interest of the mine-owners. This is very acceptable to 
the latter, no doubt; but as the railways have not yet 
paid the guaranteed dividend promised when the State 
took them over, some one will have to make up the differ- 
ence, and pay for this preference shown to the mining inter- 
est, and, as usual, it can only be the ever-suffering general 
taxpayer. The proposition to revive the coal combination again 
for five years, from January, 1887, has fallen through. Zine is 
pretty firm at Breslau; coke, M. 278 to 280, according to brand; 
sheets, M. 340 to 345 for thick, for thinner M.5 to 10 higher; 
oxide, M. 320 to 345 p.m.t., according to quality. The news from 
France is encouraging, for prices have gone up, and keep up, too. 
Building girders are now 140f., without disposition to sell at the 
figure, as it is expected they will shortly rise to 150f, Bars stand 
at 130f. on the average, and shortly it is hoped to form a com- 
bination of the whole of the rolling-mill masters inthe country. It 
looks as if the Belgian convention had seen its last days. Com- 
plaints are rife of some of the works having broken faith and 
sold under the statutory price, as they could not withstand 
the German competition. The Cockerill Company has launched 
out into South Russia, where it proposes erecting steel works at 
Kamerstoi, and a eeeeies pens at Nikolajeft. The six groups 
of blast furnaces, Rheinland- Westphalia, Silesia, Saxony, Province 


t.; Bavaria, &., 1 w., 
1700 t.; together, 16 w., 38,096 t. of Bessemer pig. Rheinl.- - 


2w., 436+.; Province Saxony, lw., 850t.; Bavaria, &c., “3 
foundry pig and castings from the blast furnace. 1800 tons 


Since the new line of steamers has been opened hence to the 
East, and two or three sea-going vessels have been ordered in the 
North of Germany, the press has never ceased to remind its readers 
what alarm this Cae development of commerce is causing in ship- 
owning and shipbuilding circles in England, because of its being 
likely to militate against their interests, On perusing these 
announcements, to one acquainted with the actual situation, three 
things come up in his mind for reflection, Firstly, he asks himself 
where this great increase of goods to be carried is to come —, 
and what is to be its character? Secondly, he remarks that Eng 
surely must have wasted her many millions, and cannot require her 
wet and dry docks, warehouses, staithes, cranes, and all the other 
arrangements to facilitate her commerce, if, thirdly, Germany is 
going to carry on all this talked-of expansion of trade without such 
accommodation, which she certainly does not at present 
It would therefore appear that, for the present at least, the 
coneenel ia need be under no such great fear as is here 


. 
° 
| 
| spent in an occupation that contained in itself many elements of 
' danger, and to enable them to cope with the constantly changi ; 
i means by which the mining industries of this country were ae 
' on. After all, commerce was a sheet anchor to this country, and 
; in looking to commerce they must look largely to coal and iron. 
| The Yorkshire Agricultural Society is holding its forty-eighth 
Sheftield Gas Company. He has largely contributed to many loc 
institutions of Sheffield and district. 
pigiron. For hematite pigs there has indeed been an improved ‘ 
inquiry, and the prices have exhibited a slight improvement in the PO 
course of the past week. Stocks of ordinary pigs are still on the 
increase, and the week’s addition to the quantities in Messrs. 
Connal and Co’s Glasgow stores amounts to 3500 tons. There are 
eighty-five furnaces in blast in Scotland, as compared with ninety- 
two at the same date last year. 
Business was done in the warrant market on Friday at 39s. 14d. 
cash. There was no market on Monday. On Tuesday forenoon 
transactions occurred at 39s. 1hd. to 39s. 2d., 
the afternoon prices being 39s. 1d. to 39s. 4d. cash. 
for firmer rates, although no general advance in prices has been 
established. The past week’s shipments of coals embraced 25,026 
tons at Glasgow, 2158 at Greenock, 2440 at Irvine, 4251 at Troon, 
2866 at Leith, 11,687 at Grangemouth, and 20,000 tons at Burnt- 
island. 
per ton. e existing rate of wages will not be altered thereby. —— of Saxony, Brandenburg-Hannover-Brunswick, Bavaria- W urtem- 
The North-Eastern Railway Com has just issued its annual berg-Luxemburg, Hessia-Nassau, Saar-District-Lorraine, produced, 
ee according to official returns, in the month of April, 1886, 
289,421 m.t., divided as follows: neh EP» 34_ works, 
61,573 t.; Silesia, 12 w., 24,161 t.; Saxony, 2 w., 31 t.; Province 
Saxony, 1 w., 370 t.; Bavaria, &., 9 w., 17,552 t.; Saar and 
Lorraine, 6 w., 33,612 t.; together, 64 w., 137,299 t. of forge pig 
and spiegeleisen. Province Saxony, &c., 12 w., 33,141 t.; Silesia, j 
estph., w., 40,0/2 Silesia, Wey 
) xony, 1 w., 8147 t.; Bavaria, &., 2 w., 12,569 t.; Saar, 

-, 3 _w., 14,621 t.; together, 18 w., 78,514 t. basic pig. 4 
metric have to be added to the 259,421 as estimated, for returns 
not sent in up to date, making 291,221 t. for the month. In the 
second quarter of this year there were raised in the Westphalian 
basin 6,487,431 t. of pt against 6,721,355 +t. in the same quarter 
last year, or 3°4 per cent. less for this year. In the same quarter 
of this year 98,553 persons were employed in the mines, against 
101,156 in the corresponding quarter of last year. 

an mines Str. » Which are amo. most exten- 
i sive in the district, are about to be put on shorttime. The Eskett 
mines have been closed, and those belonging to Messrs. C. Camm| 
i and Co. have also ceased worki a e number of men bei 
Pg 
de 
| 
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THE TRADES’ 


Messrs. Matheson and Grant :—‘'General 
ion and low prices athens to rao in 
almost all the manufacturing trades, and this at 
a time when money is abundant and capitalists 
are seeking investment, The great fall in values 
is is attributed to various causes, especially to the 
scarcity of the demonitisation 
causing an upon @ superabuni 
consequent low prices of all Kinds of produce, 
To engineers, and trades depending on them, 
is essential, for the mere replacement of 
the wear and tear of the world does not provide 
sufficient employment, and new enterprises are 
necessary. Fortunately there is hardly any kind 
of undertaking in which money can be invested 
that does not, directly or quire the 
aid of the mechanical trades, and as capital can- 
not be kept idle, a revival will not much longer be 
motoon There are already signs of improve- 
som 94 in the greater courage of investors, which 
may be expected to take effect when the present 
political crisis is over, and the latest Board of 
‘Trade returns show an appreciable advance. In 
the protectionist countries of the Continent there 
are the same complaints as in Great Britain, 4 


the Colonies, and South America. In Australia 
fhe encouragement by protective duties of local 

ge making is still po , but for some time 
or one this will still allow the importation by 
local contractors of partly finished work, rather 
than the com —_ manufacture in the Colony. 
American bridge builders who are not now busy 
at home, are competing in Canada and Australia 
by buying bridges cheaply here and utilising their 
experience as erectors, to contract cheaply for 
the work completely erected on the site. 

‘** Mechanical engineers and ironfounders are | not 
very busy, but there are 
among the makers of specialities. To compensate 
for the dulness in the railway, shipbuilding, 
chemical and agricultural trades, makers of arsenal 
plant have been well employed; there is a con- 
siderable development in mining enterprise ; there 
are important improvements in ice- making and 
refrigerating apparatus; and the modern systems 
of milling machinery introduced in Germany and 
America are receiving more attention here. This 
country still takes the in the designing 
and manufacture of machine tools and metallur- 
gical plant, in both of which ingenious novelties 
are continually being brought out, and these, 
besides the usual export to markets open to Great 
Britain, continue to be sent also to con inental 
countries and the United States, where high 


in many cases without the same alleviati 
Germany there is the severest competition, Bo 
duction is being curtailed, and manufacturing 
are to pay dividends. In 
France the condition of affairs is even worse, for 
while the long hours and low wages of the 
workmen allow no scope for saving in the cost of 
labour as is possible here, the high prices of all 
necessaries of life, caused by protective and oc/rvi 
duties, render the workmen miserable and dis- 
contented. In the United States some of the 
staple trades, notably those connected with 
railway material, have slightly improved, but 
the peculiar tariff arrangements of the country 
almost entirely prevent an export trade, and 
consequently retard the development of manu- 
factures — would otherwise take place. 

**Coal of all kinds, both for enatallieatens and 
steam purposes, has fallen in value, but with the 
present rates of royalties and wages, further 
reduction seems impossible, 

** Iron.—The pe. ro fall in the prices of iron 
can only be remedied by the voluntary or forced 
reduction of output, but no common agreement or 
equitable system of doing this seems possible. 
The stocks of pig iron continue to increase both at 
——— and Glasgow, and a financial 

—- of some of the holders may be looked for. 
The fall in the value of rolled iron is greater than 
the saving in cost by the cheapness of materials 
and wages, although in the latter respect the 
sliding scale arrangement admits of an adjustment 
wanting in other trades. In the desire to bring 
expenditure into accord with current prices, there 
is a falling off of quality in some of the cheaper 
kinds of iron which cannot but cause harm in the 
foreign markets of this country. 

“* Steel. — Amidst the further general fallin values 
during the last six months, steel has moved faster 
than iron, and the due proportion between the 
two is not yet established. The combination 
among the English and the continental rail 
makers, which last year prevented prices falling 
below £4 10s. per ton, came to an end early in the 
spring, and at a few of the best situated works, 
with the latest appliances, steel rails have been 
sold at less than £4 perton. As the present rates, 
with freight and duty added, only exceed the 
United States current prices by about one dollar, 
° resumption of shipments to America is not 

oe robable, especially as the rail mills there are 

employed at firm prices. The output of steel 
plates and bars has been considerable, the falling 
off in shipbuilding having been met more largely 
than heretofore by the increasing demand for 
bridges. The producing capacity is, however, 
still in excess, and the keen competition confirms 
the fact that the cost of production is primarily 
governed by the advantages arising from geo- 
ere hical position. Cumberland, Algeria, Spain, 

Elba are practically the only sources of supply 
for the non-phosphoric hematites suitable for 

er steel, and the prices of these ores at 
English works near the ports of arrival are so low 
as to reduce greatly the advantages which the 
basic process promised to afford for utilising 
ordinary English ores, Mild steel, equal to a 
strain of 26 tons per inch, as made by the basic 
plan, is trustworthy, and admirably suited for 
boilers and other purposes; but where harder 
qualities equal to strains above 28 tons are 
erred for ships and bridges, the ordinary 
mer steel has the advantage. The manu- 
facture of steel in Spain and Italy is extending. 

“* Steel and iron shipbuilding.—The statistics of 
this trade show a tonnage launched during the 
last twelve months less than half that of 1883, 
with a pare effect on the many subsidiary 
trades, but there is no branch of engineering in 
which this country is better prepared to main- 
tain its supremacy, and a slight improvement in 
freights, which will come as the prices of produce 
improve, will cause an increased demand for 
steamers as well as for the large steel and iron 
sailing vessels which are remunerative in certain 
trades. .The builders of torpedo boats have been 
very busy, and the naval armaments of this and 
other nations are likely to afford increased em- 
ployment to private builders here. 

** steel and iron bridges.—There has been no 
curtailment in the quantity of work produced, 
but with the growing facilities of manufacture, a 
given tonnage occupies less time than formerly, 
and competition has brought down prices lower 
even than the cheapness of material and fuel 
would — The low price of steel and the 
advantages it affords, both in and 
are rapidly i 
instead of iron, for though at prose — Mt is only in 
bridges over 100ft. span that the saving in weight 
allows a total cost as low in steel as in iron, yet 
even for small steel spans of equal weight to iro’ 
an extra expense of five to seven per cent, is we! 
bestowed to obtain thirty per cent. greater 
strength, At home there is a paucity of new 
railways and other public works, but hr 
buildings for widening, 

and extending existing lines ording con- 
siderable employment, For export the best cus- 
tomers for this branch of engineering are India, 


e duties shut out general manufactures. 
The treatment of mineral oils, and the use of 
such oils and gases for fuel and other purposes, 
are greatly extending and are likely to develope 
new industries. Wrought-iron lap-welded tubes 
of large diameter, hitherto more generally used 
in America than here, are being extensively made 
for oil pipe lines, and will probably be required 
in larger quantities for the oil mining districts 
opening up in various parts of the world. Electric 
lighting, improved and simplified by experience, 
is taking its per place, and under fairer 
legislative pelt 0d than formerly, will com- 
mand more capital and afford employment to 
numerous mechanical trades, 

** Locomotives and rolling stock.—Locomotive 
makers, who during the last few years have 
escaped the extreme depression of the other 
trades, but who are now completing the contracts 
given out during the last year, seem, in the scant 
prospects of new work, to be approaching the 
worst condition of 1879, which was then only 
relieved by the stoppage of some of the factories. 
The regular maintenance of the Indian and 
Colonial railways, and what is ordered for the 
home lines, do not together afford employment 
for all the factories in Great Britain, and when, 
as at present, there is a lull in the demand for 
new or extended railways, the lessened output 
tells severely on the possible balance of profit for 
the manufacturer, On the Continent there is the 
same condition of affairs, and some of the works 
are closing for want of orders. The leading firms 
of carriage and wagon builders have been fairly 
busy during the last year, though at moderate 
prices, but the lessened orders from abroad, the 
growing tendency of the English railway com- 
panies to make their own rolling stock, and the 
competition of these same railways in keeping up 
the rates of wages, together tell severely on the 
private firms. 

* Agricultural engineers.—Manufacturers who 
are entirely dependent on this one branch of trade 
complain bitterly of the state of affairs, which has 
been growing steadily worse since 1880. Not 
only have prices as printed in lists fallen greatly, 
but the competition to secure a share of the 
diminished business reduces still further the net 
results. The cheapened costs of all materials of 
manufacture somewhat lessens the loss from low 
selling prices, but nothing can p te for the 
greatly reduced output due to the want of money 
among agriculturists, and considerably also to 
the depression in the Australian colonies. 

“*In conclusion, it must be remembered that 
prosperity or depression are not to be measured 
merely by the rise and fall of prices, but by that 
margin of profit between cost and receipts which 
remains to all concerned. The present loss from 
reduced values is diluted by being spread over a 
wide area, and manufacturers are largely com- 
pensated for the low selling prices of their goods 
by the cheapness of all they buy. There is not 
yet, however, that accord between the two which 
is necessary to sound trading, for such preferential 
charges as rent, mining royalties, wages and 
railway carriage rates remain almost constant, 
and some equitable adjust + of them is essential 
if this country is to > hold its own with Germany 
and other competing nations. There is no country 
where mining royalties are so high as in Great 
Britain; wages remain high, while all that a 
workman buys is greatly cheapened, and the 
rates of railway carriage to and from the ports 
afford a direct bounty to the foreign manufacturer. 
The recent investigations of the Commission on 
Trade will, it is hoped, tend to a reduction of 
these burdens, The outlets for the engineering 
trades are numerous. In India the growth of 
railways and their traffic will lead to still further 
extensions and to rises of various 
kinds; the Colonies, at epressed by low 
— of produce, drought aaes other causes, are 

ely to show an increasing demand for ironwork 
and machinery, while the recent discovery of gold 
in Western Australia and the proposed extension 
of railways there will open out the large dormant 
resources of that sparsely populated colony. 
China, though for the moment more intent on 
naval armaments and warlike munitions than on 
railways, will certainly in the near future obtain 
from this oo railway, mining, and manu- 
facturing pliances, while the neighbouring 
country of. pper Burmah now under British 
guidance — expected to still sooner develope 
its wonderful natural resources, If peace be main- 
tained a general and steady improvement may be 
anticipated, 


NEW COMPANIES. 
Me. following companies have just been regis- 


ae Eastern Steamship (Exhibition and Enter- 
tainment) Company, Limited. 

This company proposes to enter into an agree- 
ment, dated 26th ult., with the London Traders, 
Limited, for the purchase of the Great Eastern 
steamship, her tackle, apparel, and furniture ; and 


to utilise her for exhibition, entertainment, adver- 
sale of refreshments, or other like pur- 
pint tered on the 26th ult. with a 
, in £1 shares, with the follow- 


ing as first _ 


A, Cutler, 83, Shenley- 
W. Jackman, 16, 
street, E., ‘clerk . ee 
J. Clegge, 72, att, ‘Camberwell, 
sho d write: 


1 

1 

1 
Lilly, 1, Barnsbury-square, N., clerk 1 
1 

1 

1 


Dalton, 1, Choumert-grove, Peckham, com- 
agent 
C. Marquison, Chadwick-road, ‘Peckham, coffee 


ealer 
. Curry. 6, “Grewys-road, 8.l., parliamentary 


of 4 is not to be lees than 
three nor more than seven; qualification, 100 
shares; the first are the Earl of Belfast, Captain 
David R. Comyn, R.N.R., Messrs. Shackleton, 
Hallett, and William Holland; the remuneration 
of the board will beat the rate of £2u0 per annum 
for the chairman, and £100 per annum for each 
director; the board will be further entitled to 
divide £50 for each £1 per cent. of net profits in 
excess of £10 per cent. per annum. 


Baldwin, Son, and Co., Limited. 
This is the conversion to a company of the 
business of Baldwin, Son, and Co., of Southport, 
ironfounders and manufacturers of articles e4 


three nor more than five; qualification, tifcy 


shares ; remuneration, per annum, 
otherwise determined by the company in 
meeting. The first three are 


Patents, Designs, and Trade Marks Defence 
Association, Limited. 


This company was registered on the 24th ult. 
with a capital of £5000, in 50 shares of £100 each, 
to form and dispense a fund for obtaining for sub- 
scribers legal and other advice for the protection 
of patents, trade marks, copyright, and other 
similar privileges. ‘The subscribers are :— 


*John Davis, 59, Ch "y-lane, solicit 
*J. Giles, 28, Craven-street, architect .. .. .. 
Varty, 9, Leadenhall-street, merchant .. .. 

Johnson, 60, St. Martiu’s-laue, Charing- 


F. Phiilips, North Finchley, 
“Golden th-buildings, ple 
el, mith- ge, ‘em 
barrister 


*E. Cummins, ‘Gracechurch-street, ‘mer- 


is te be than 
three nor more than five; the first are the sub- 
scribers denoted by an asterisk; the company in 
general meeting will determine remuneration. 


THE PATENT JOURNAL. 


of cast and wrought iron. It was regi d 

the 23rd ult, with a capital of £50,000, in £10 

shares, with the following as first subscribers :— 
Shares. 


E. Baldwin, Stuurport, ti found 1 
A. Baldwin, Wiluen House, ptourport, iron- 
founder . 1 
A. Baldwin, The’ ‘Ferns, ‘stourport, jron- 
founder.. .. 1 
H. Carter, 33, 8, Waterloo-street, Birmingham, 
T. Cooke, “Aston, Birming , law stationer 1 
W. J. Gilliver, King’s Heath, Worcester, cashier 1 


The number of directors is not to be less than 
two nor more than eight; the s are to 
appoint the first; the company in general meeting 

will determine remuneration. 


Chubut Company, Limited. 

This company was registered on the 27th ult. 
with a capital of £105,0uv, in 1050 shares of £100 
each, to construct public works of all kinas, 
including railways, tramways, docks, canals, gas 
and water, electric light, telephonic, telegraphic, 
and power-supply works, in the Argentine Re- 
public, or elsewhere, The subscribers are :— 


a Best, 17, James-street, Liverpool, mer- 
— {saa-son, 14, Water-street, Liverpool, mer- 
t 
A. Pukingwon ‘Bell, C.E., 14, Cook- strect, Liver- 
Weston-super- Mare, merchant... 
E. Percy Bates, 3, New Quay, Liverpool, ‘mer- 
w. 7, Tithebarn-stre.t, Liverpool, stock- 
«Rodger, 17, James. rstrect, ‘Liverpool, mer- 
R. pone 8i, Gracechurch-strect, merchant 
The number of directors is not to be mn than 
three nor more than eight; the subscribers are to 
appoint the first; qualification, ten shares. The 
company in general meeting will determine remu- 
neration, 


F. Williams, Limited. 

This company was registered on the 22nd ult. 
with — of £10 ,VuU, in £1 shares, to carry 
on b ing chemusts, mechani- 
cal, gas, oy electrical i and liur- 
gists. The subscribers are :— 


Shares. 

Cc. = Crews, stock- 
Lichtenstadt,, “33, “‘Throgmorton-street, 

svock broker .. 1250 
G. J. Poston, ‘10, Throgmorton- -avenue, “stock 

dealer -- 100 

a. Bellis, 6, jeffrey’s- ‘square, ‘merchant lw 

Williaas, 6, Jetfrey’s-square, an 


J. Hume, Jeffrey’s-square, secretary to. a 


1 

on H. 14, Throgmorton-street, broker 2500 

Most of the regulations of Table A of the 
Companies’ Act, 1862, apply. 


South Wales and Company, 


Registered on Pe ae ult. with a capital of 
£45,000, in £50 shares, to purchase and work the 
steamers Llanelly, Toa Fawn, and Orpheus. 
The subscribers are :— 


Johnston, 21, Water-street, 


Foran, Chapel-street, ‘Liverpool, cotton 
A. broker Smith, “Chapel-street, ‘Liverpooi, cotton 


D. E vans, Llanelly, corn merchant 
J. R. Wi Wright, Gowerton, near Swansea, steel 


manufacturer 
Buckley, Lian: 


Buckley, M.D., Lianelly .. 

The firm of Robert Gilchrist end Os., of Liver- 
pool, are the first managers and secretaries, and 
Mr. D. is appointed 
— at that port, and agent in South 


Monk Bridge Iron and Steel Company, Limited. 
This is the conversion of the partnership firm 
of the Monk Bridge Iron Company, of Leeds, into 
@ joint-stock company, composed of members of 
the firm and other persons associated with them. 
It was registered on the 28th ult. with a capital 
of £250,000, in £100 shares, The subscribers 
are:— 
Shares. 
*James Kitson, Gledhow Hall, Leeds, ironmaster 


Ki jurnley-hill, engineer 
Kitson,’ es engineer ‘ 
A. E. Kitson, Hall, Leeds... 


W Virginia-road, Leeds, manager 
E. H. 1, Victoria- West- 


The of tenet to be 


d from the Journal of the Commissioners of 
Patents. 


Applications for Letters Patent. 
tents have been ‘‘communicated” the 
— of the communicating party are 


July, 1886. 
9649. FoLpine J. Pope and W. T. 
Bumpstead, Lond: 
9650. MANUFACTURE a Rotiep Grass, J. Armst.ong, 
London. 
9651. MovaBLe Werrs, 8. Harrison, Ripon. 
9652. Puotocrapsic Necamives, T. *ruruer, jun., York- 


shire. 

9693. Nartina Macuines used for Boots, &., 8. W. 
Robinson, Paris. 

9654. Kaitway Crossine, W. T. Shannon, London. 

9655. PorTaBLE PavtocraPuic Cameras, H. J. Allison. 
—(C. P. Stirn, United States ) 

9656. Steam Vaives, G. H. Duthie and 
W. W. Barcus, London. 

9657. Bicycues, F. F. Giies, Kidderminster. 

9658. W. Portsmouth. 

9659. Tennis, Rackets, &c., Bats, G. ‘It. Warwick, 


Birmingham. 
9660, LuBaicatine A. Bradshaw, Halifax. 
9661. from the MINE, E. Moncrieff, 


W. West land, Notting- 


9663. Makino Sanp Mou.ps for Mera.s, M. R. 
Moore, London, 

9664. Maxine Sanp Mou tps for Castine Meras, M. R. 
Moore, London. 

9665. Equitiprium Stream and Water Taps, J. All- 
mark, Middieton. 

9666. Riso and H. 
Wuchner, P. Miller, and F. Hessling, Man 

9667. ManUFacT: RE of CARDBOARD, &c., Boxes, J. A. 
McWhinnie, Manchester. 

9668. FunneL and Meascres Compinep, A, W. Foster 
and L. Oxfurd, Nantwich. 

9669. Kexpino and CLEANING PERFORAT.ONS in 
or J. Beal, R. Wigfuil, and ‘f. D. Wigfull, 
Sheffield. 

9670. Wasuers for Lockxinc Nuts to Screw Bots, T. 
Jucobs and G. R. oe Sheffield. 

9671. FasTanine PILEs to the Gxounp E. Websky, C. 
F. Hartmann, CU. Wiesen, and B. 

Wat &e., G. B. J. B. Mills. 

ATERPROOF, ARMENTS, 
(J. J. Byers, United atates.) 

9673. sicHTs for UmBRELLas, J. C. Lindsay, London. 

9674. AppLyone ELectuic.ty to Haim Bauougs, &c., A. 
P. Truefitt, Londun. 

9675. Decoxation of FuRNtTrurE, R. Ward, London. 

9676. Compounp H cu and Low-pressurs DovuBLe- 
ACTING Gas GOVERNUR, W. Pottor, London. 

and SHAPING MacHInkgs, J. Strachan, 

iw. 

9678. ARTIFICIAL TeeETnH, J. J. R. Patrick, London. 

9679. InkstanD, W. J. Downes.—{ we Hungary ) 

9680. Pocket Szw.no Macaines, T. 8. James, Lunden. 

9631. Horss-sHogs, J. E. Bingham, Walla-Walla, U.s. 

9682. Horse-sHogs, J. E. Bingham, Wal-s, U.B. 

9683. CLuTCHEs for Exxcrric Lamps, C. B. Noble and 
R. D. Noble, London. 

9684. BorrLe Stoppers, E. L. Lloyd and C. C. Jolly, 
London. 

9685, Macuines for Benpine or BEvELLinc ANGLE, &c., 
Bars, R. E. Davis and J. Primrose, Lou 

9686. Dryina for Dryine Tra, &c., 
Martin, London. 

9687. CIGARETTE CASE or J. Swansea. 

9688, Boxes for Matcngs, U. 

9689. BeLTs and Srraps, R. Cheetham and D. B, 
Myers, London. 

9690. Preserves for Maxine Popprxes, &c., I. 
Griin, London. 

Hypraviic Power, H. Riddell, 


9692, Finewoks, J. 
9693. Conpansers, P. A. Newton.—(W¥. Craig, United 


) 

9694. Luminant of IncanpEscence ELecrric Lamps, 
T. Mace.—(The Vitrite and Lum.noid Company, 
United States. 

9695. Luminant of Execrric Lamps, 

Vitrite and Luminoid Company, United States.) 

9696. Luminant of ELectric Lamps, T. Mace.—{The 
Vitrite and Luminoid Company, United States.) 

9697. Drivine Szewine M G. F. and 
A. A. Lateultre, London. 

9698. WasHers for ARMoUR-PLATE Botts, W. Eyre, 
London. 

9699. PuysicaL StreNnotH Testive Macurne, J. and R. 

London. 
Copper and its H. J, 


Haddam (LF Fleury, Brance. 
-ARATUS fur &ec., A. Spinner, 
9702. Nats and Snogs, H. H. Lake.—(F. F 


Raymond, 
9708. SEMAPHORE SiGn. H. H. Lake.—({V. Spicer 
and J. Schreuder, U. 3) =. 
9704. Botters and their G. Becker, 


Loni 
9705. CarTripce Cases for Fire-arms, A. J. Boult.— 
W. A. Loud, Liverpool. 
'RACTION WHEELS, 

9707. TsLEPHONES and TELEPHONIC Systems, W. ©. 
Lockwood, Liverpool. 

9708. MakINe and BREAKING Crrcurr for a Dynamo 
CHaRGING AccuMULATOR, A. 8. Holmes and J. C, 
Vaudrey, Liv : 

9709. or Rotting Stock, A. J. Boult.—(J. 


ori. Ca C. L. Barnhart, London. 
9711. Cupotas and BLast Furnaces, A. J. Boult.—(f. 
the KErnets of ALMONDS, é&c. 
‘00D le e 
E. R. and W. ©. Allen, London. 
9718, Tap Vai A. J. Boult.—(M. G. Gillette 
and L, King, U. 


T. Mace.—{The- 


inted 
directors. 
1 
1 
1 
5 
1 
Shares. 
| 
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9714. alk Saxts of Srrontia, | 9899. Arracumsc Broom Hanpies, L. Bradshaw, Ader the slot and set screw, 


28th July, 1886. 
9715. Castors for Fornrrurs, &c., 3. Holgate, Liver- 


9716. TREATMENT Cc. A. BuehlL—-(F. 


Bloebaum, 
9717. E. Carmont, Manchester. 
9718. Furnrrure Castors, I. Chorlton and G. L. Scott, 


9719. Lawn Texnis and other Racquets, I. 
T. Townsend, Coventry. 

9720. Burxp Rack Putter, 8. J. J. and M. E. Rooke 
and G. Price, Birm‘ 

9721. Errecrive the Grip and Rewease of Conical 

Cuucxs whilst in Motion, F. Butterfield, 

ion. 

9722. Acruatisc ConicaL Cuucxs of Larus, &c., F. 
Butterfield, London. 

~ Arricies of &., F. 


Ryland, 
Warer Taps, W. 
9725. Excentrric LIFTER, W. Lawson, 
9726. InpIA-RUBBER and GuTTa-PERCHA ARTICLES, C. 
, Newcastle-on-' 
9727. 


Tyne. 
As CaLoric Motive E. and H. Crowe, 
-on-Tees. 
9728. and Grating Cocoa-nut, L. Collier, 
ie. 
9729. of Marsie, &c., Composzp of 
Catcrum Carsonats, T. 
9730. &c., fi 
London. 


9731. CLoe Irons, G. Percy, 


London. 
9732. VEHICULAR Skates, A. G. Meeze and R. N. 
Laurie, 


9733. H id Coo Fu A. G. M 
EATING an Line Fiur 
DS, eeze, 
of Pic Iron, A. G. Meeze, Redhill. 
Tricycie, J. Key, 
or CaLenpars, J. J. Raggett, 
9737. RecvuLatinc the FLow of Oxyezn and HypRocEy, 


&c., Gases, A. Brin, London. 
9738. 'PREsERVING MILK, A. Brin, 


ior Parstine, J. Siemers, 


40. Execrric APPLIANCES, J. Munro and 
L. Bal 


9741. Exxecrric Fiase E. 8. Bruce, 


ion. 
9742. Musicat Boxes, 
9748. J. 


nd 
CarpBoarp, F. T. Pillivant, don. 
Trams, W. R. 


9745. Rattway 
9746. Workixc Rattway Pomrrs and W. 
9747. 8 a FP Ma E. W. Wrigley 
. Frsrovs Mareriats, 
and R. Patterson, London. 
and CLosine Fan.icuts, H. Whiteley, 
9749. Ciearmnc of Smoke, H. J. 
Spooner, London. 
CLosinc Raitway Wixvows, J. C. 
Taite and T. W. Carlton, Lond 
= Ixpicatine of Movons, J. ¥. Johnson. 
t, Fra: 
GRINDING Apparatus, L. Phillott, 


J. Bureau and H. Héndlé, London. 
9754. a Bruise Brack L. Schad, 
9755. ATmosPHERIC Gas Burner, O. Imray.—(C. Auer 
von Welsbach, Austria. Sis 
9756. Stawps for Cameras, H. H. Lake. 
(G. McLaughlin, United States.) 
9757. Evecrric Merexs, 8. Pitt.—(J. J. A. Aubert, 
Switzerland.) 


29th July, 1886. 
9758. Corrrotitine Gas Suppiy, T. Fletcher and A. 
9759. Firter Presses, E. Jones and A. Beech, Long- 
9760. Racxs, A. E. Wynn, Ilkley. 


NE-WHEELED Sarety Usicy: C. and J. Clark, 
West Hart) 

9763. Bei. for VeLocirepss, &c., H. Lucas, Birming- 
9764. Lamp for Ve.ocipepss, &c., H. Lucas, Birming- 


9765. Latuxs, J. P. Binns, Halifax. 
9766. Foor and other HoLtow Piayine Batts, P. A. 


Martin, Sirmingham. 
9767. Fastexzes for Groves, &., 8. R. Barnett, 


9768. B ham. 
9769. REGULATING the Distance between the CaRBoNs 
on ic ARC G. A. on. 
ER-PLATES ELECTROTYPES, Wenger, 
London. 


9771. Tastes of LeaTHER- 
Vaio, Gla -DRESSING, &c., J. 


or Suips’ Harcuss, &&., J. H. Bell and 
e, Monkwearmouth. 


” Rocklift 
9773. Jourrnxe Enpiess Beits of Leatues, T. Wheel- 
9774. Tivtuse Casxs and Barrexs, W. Ellison and J. 


G. Chapman, Glasgow. 
9776. of of Wootten, &c. ScBSTANCKEs, 
E. and G. E. Sutcliffe, Halifax. | 

9777. Dvgine SLIVERS a Sr1x, E. and G. E. Sutcliffe, 


Halifax. 

9778. VentiLatinc and A. E. Black, 
Inverness. 

F. J. White.—{J. 0. Morrison, Nova 


Waeets, A. ham.| 
9783. OBTAINING ARTIFICIAL DRAUGHT underthe Grates 
of Furnaces, N, Evans, Liverpool. 


8. Smithson, 

9786. Sream to 
Exores, J. D. Churchill, 

9787. Fitterinc Liguips, P. D. and M. J. Bywater, 


9788. Suurrer, A. Phillips, London. 

9789. Rasway Carriage Courtine, W. J. Penn and 
F. J. Ryan, London. 

Hanpxes, A. M. Clark.—{J. Dollier, 


9791. Szwise Macurng, A. F. Wileman, London. 

9792. SHapive Macutnes, G. C. Snyder, 

9793. Grass Gioses for Iscawpescert ELEcTRICc 
Lamps, H London. 


9794. Horstinc Asnes from the 8 
TOKEHOLES of SHIPs, 


9795. Sicuts for ORDNAN C. A. McE London. 
9796. ' W. J. and ©. 


London. 
9797. Fasrenrnc for Revo.vixe Suvrrers, W. Ham- 
mond and J. London. 


Turner, 
9800. for Knives, 
W. Hewett, London. 
Hasbias for for Umpretias, W. Danger- 
9802, Barr Hoox for K. Rogers, 


9008. Lace, J. H. Johnson.—(The Willeos 
and Gibbs Sewing M 


9805. CaRBonIsING FrLaments for Ececrric Lamps, W. 


Maxwell, London. 
9806. of for 
Cc. A. Lond 


te PuRPosEs, Welsbach, 
9807. Avromatic Governor for Marine Encuxes, D. 


9808. PortaBLe Furwace, W. P. Thompson.—(H. 
Wellington, United States.) 

9809. Fastenine for Gioves, B. Bradford, Liverpool. 

9810. Barus, J. B. French, Uni ited States. 


July 30th, 1886. 
9812. Kwrrrine Macurnss, J. A. London. 
9813. Inpia-RUBBER ToBacco Moseley, 
&c., Doors, F. J d 
for Rattway, . Jones ani 
J. 8. Foster, Bloxwich.’ 
9815. Harpenine, &c., Stee, Wire, J. Pinder and B. 
Woodcock, Bradford. 


9816. Use and Appiication of Mareriats such as 
Curcn, &c., M Hilton, Prestwich. 
9817. Prorectine and Runsine &c., 
W. C. Mountain, London. 
9818. A New Game, T. 8. Green Wolverham; 
9819. ArTIFICiAL ManuracTuRE of F. V. 
Parkhurst. 
9820. Separatine Stones, &c., fron Grats and SEeps, 
Scholes, Manchester. 
1 


Propucinc Patrerns upon Pitt Fasnics, J. 
Brown, Manchester. 

9822. Dips and Hoipers, J. T. Green, and W. 
Rockliffe, Sunderland. 

9823. SHeppine Morton for Looms, J. Horrocks and E. 
Horrocks, Bradford. 

for Mrrremse Boarps, &c., A. Muir, 


iw. 
9825. Sprinc 8. Davey, Birmingham. 
9627, Hat, Hoo, F. A. Harrison, Birmingham. 
9827. Hat, &c., Hook, F. 
9628. Berras, F. H. Street and C. Ellis, 
on. 


9829. Wixpow Fastener, J. D. Tucker, London. 

9830. SHutTTizs fur Looms, J. Mounsey, London. 

9831. Securine the Excuusion of Arr from Casxs, &c., 
R. W. Beard London. 

9832. ArracHinc Rattway Carrs to Woopen 
W. Davison, London. 

9838. Errectinc the more Erricient EMPLOYMENT of 
Gaszous Fue. in Detvine Morive-power ENGINEs, 
C. 8. Bailey, London. 

9834. Srurrine-soxes, D. Wulff and J. 

9835. Pruwary Batreries, 0. March, London. 

9836. Preparation for MepicimaL, &c., Puxposes, R. 

Cc. H. Allday, Lond 

GAR and CIGARETTE CasEs, on. 

9838. Fitters, E. C. Allam, 

9839, Srove and Firrines for Dryina, &c., TEA-LEAVES, 
R. M. Ritchie, G 

9840. Free-Proor STARCH and Paint, G. Harrison, 


London. 
9841. PorTaBLE Frre- L. Engelke, London. 
ComPounD F. J. Burrell, 
on. 
= Permanent Way of Rattways, H. White, 


don. 
9844. InsTRUMENT for MEasURING ANGLEs, G, P. Evelyn, 
London. 


9845. Apparatus, P. A. Newton.— 
(Messrs. C. H. Peters and Co. Germany.) 

9846. TRaNsMITTING INSTRUMENTS, mg M. Clark.—(L 
Maiche, France.) 

9847. Treatment of Sewace, T. H. Cobley, London. 

9848. ORNAMENTING, &c., the Epces of Curtauns, C. J. 
Cox, London. 

‘onGING by ConorpaL &c., 
C. Fairbairn and M. Wells, 

9850. Forerxc Screws by Roiisrs, C. Fairbairn and 
M. Wells, Lond: 


on. 
9851. Piston Rops, A. Collmann, London. 
9852. Tags for ety H. E. C. Way, London. 
9858. Conpuctors for TeLecraPuic Uses, 
D. Boyd and 8, Wil 
'ELEPHONIC ARATUS, D. and 8, 
London. 


liams, 

9855. Snutries, &c., H. H. Lake.—(L. Stone, 
United States.) 

9856. Pocket Macurnes, J. C. Cottam and A. 
D. Moll, London. 

9857. Pocker J. C. Cottam and A. 
D. Moll, London. 

9858. Pocket Sewine Macurnes, J. C. Cottam and A. 

. Moll, London. 
July, 1886. 

9859. GuLLizs and Grease Traps, H. 
Dean, London. 

9860. and VeEnTitatinc Traps, H. Dean, 

9861. Surps, &c., J. Darbyshire, 

9862. Mrratic Doors, &c., for Dust | 
Stidder, London. 

9863. Case for Nexp.es, &c., J. Cottrill, 

9864. OreNixe the PaTenr STOPPER Borries, A. 

Smith, Hailsham. 


9865. Preservation of Burrer, &c., in Packac 
J. McKenzie, Cork. : an 
9866. Prrrotecm and other ExPLosive H. 


A. Stuart, 

TILLATE, . Vose, Un es. 

9868. Hozrmc J. Park, Peterhead, N 2 


9869. Winpow BLINDING, C. E. Fessan 
9870. W: P. —(C. A. MeCor- 
, United States. 
9871. &c., from Grain or SEEps, 
W. Rowlandson, Liverpool. 
9872. Carts for Conveyance of Reruse, J. W. 
Wood, Liverpool. 
9873 Ixpucriow Corts, W. J. Muller, London. 
(DUCTS, pagnie Francaise 
du Celluloid, France.) 
9875. Arn-TiGHT Appliances for Suips, &., W. J. N. 
Neale, Perry 


9876. Tor, I. Greenbury, 
9877. Vaporisers and Innaters, I. Greenbury, G!as- 


Watcu Giasses and Cases, J. Leeds. 
Wasuinc Macnaines, G. K. Bell, Liverpool. 
9880. Pickine Straps, W. Ath 

9881. Fastener for Woxpow SASHES, &c., H. Johnson 

9682. Doors and Winpows, W. Kneen, 

2. CARRIAGE RS 

Barrow-in-Furnace. 

9883. New Game, W. H. Ryves, London. 

9884. FrictionaL CovrpLines and Ciurcues, J. M. 
Coon, Manchester. 

9885. Macutvery for Grinpina, &c., Pargr, R. Kron, 
London. 

9886. Coatinc Giass as a Support for PHoTroGRAPHIC 


a eaDs, &c., C. W. Torr, London. 

9889. Gas for Heatep Air to the 
ion. 

9890. Movine Spanver, J. Brawn, 

Pors for SHAVING, 


Easy Cuatrs, T. Opel, 
bet 

9898. ApverRTisinG, F. Bosshardt.—(G. Nuel, France. 
9894. SALAMANDER FrRe-BaRs, 


9895. Catones for Dvors, G. H. Rayner, 
London. 


9896. or Smith, London. 


9897. Lock 
9898. Lockine Nuts thghy G. Williams, 


on. 

9900. CisTzRN Vatves, J. London. 
9901. SEWING W. P. Ki 
9902. Nove, Twist Lace Fasric, E. Cope, Notting- 


ham. 
9908. Twist Lace Fasric, E. Cope, Nottingham. 


SELEOTED AMERIOAN PATENTS. 


(From the United States’ Patent Office official Gazette.) 
343,291. Sream Inpicator, 
—Filed October 


Barnaby, Salem, Ohio. 

Claim.—(3 The of a motor-cylinder, 
frame parts connected therewith, a paper er sup- 
ported thereby, a piston within the motor cylinder, a 
pencil in connection with said piston, and a coupling 
attached to the frame parts at a point between rd 


the 
pencil a ‘penal hold 
to the end of the pencil lever, a spring 


holder 


its entire length, and’ the plvotted 


lever | for moving the tool-holder, substantially as 


push the pencil and pencil holder outward, — as 
adapted tb limit the outward es of the EE 
when in use, substantially as and for the 

forth. (3) Ina steam engine i t 
tion of a roo or concave tablet ada ted to a 
a sheet and curved flexible 
dis across Ls curve of the tablet and secured at 


lat, 


343,448. Converter For Makino BessEMER Mera, 
L. Gantt, Baltimore, Md.—Filed November 


ay ‘A stationary converter, combined with 
ed removable eee -box corresponding in 
horizontal dimensions with the interior of said con- 
verter at bottom, said tuyere-box being provided with 


one end to the tablet and provided with 
at the other end, and adapted to the paper 
the tablet, "substantially as for the purpose 
set forth. (4) In a steam engine indicator, the com- 
bination of a moving paper carrier, a rotary spring-axle 


343,291 


fitted to be revolved as the Fone moves in one 
, and to be revol the other by 

the recoil of the , a drum fitted to :evolve on an 

axle, provid netches in its 


engaging n an vent 

e reverse tion of the drum, cuboantially as and 
~ the purpose set forth. (5) In a — engine 
com! tion of a moving paper carrier, 

rotary’ spring axle fitted to be soeebea, in one 


direction by the paper carrier, two winding drums 
provided with peripheral notches, b of 

the drums may be separately revolv tor's 
finger grasp, detents e 2 maid and 


a steam 


the set forth. (8) In caus 
the combination of an oscillating motor cylinder, a 
tubular body portion projecting axially therefrom, a 
torsion. reaching upward from 


on-spring reac! the motor- 
cylinder within the body — and a block firmly 
but adjustably secured to the spring and tS to 
slide within said ly portion, su tlally as and 
for the purpose set forth. 


4) The mandrel C, provided with 
tially 


iphery of 
» substantially as 
843,443. Beapinc ATracHMENT For Latues, Newton 
= Dickinson, Chester, Conn.—Filed February 11th, 


bed- 
piste provided With the Ge 


it blast pipe and in its top with aseries of tu; “4 


et holes for the e of the air jets 
- on, (2) A onary converter A 
combined with a tuyere- poy E, adapted to fit the 
interior of said converter at its bottom, and provided 


with upwardly-directed tuyere holes ¢, distributed 


Ws 


Z 


Wy 
Ww 


MKS 


WS 


Ws 


over all the cover of said box, and a blast 
paces « at the centre of said box, the whole 


the be 
The flat-topped tuyere-box E, corres - 
ts yere holes ¢, 

over its cover, a hole h in its bottom, and an induction 
blast pipe F, substantially as and for the purpose set 


Rock Drit1, John B. Maas, Humboldt, Mich. 
Filed December 81st, 1885. 

Claim.—{1) The combination, with the piston-rod of 
the drill, and the pinion at its rear, of the > 
having a boss at its rear journalled in a suitable 
bearing, the rotating screw sleeve, and feathered 
sleeve sliding thereon, and the interlocking lugs, 


GG 


whereby the feed devices may be cotematindiy 
worked or worked by hand to advance the drill to i 

work, substantially as specified. (2) The ash Ang 
with the piston-rod bored longitudinally at its rear of 


racht am and 1s at its hy of and the 1 long pinion 
rai paw! rear end, ani 
and feed mechanism, subs: bstantially as specifi specified. 


848,450. Compmep Laton anp Lock, Albert A 
Kellogg, Clinton, Mo.—Filed April 26th, 1886, 

e.g combination of the case having the 

shoulder I, and the slot H, with the 

‘weighted pivotted arm E, ‘the bolt connected thereto 


(343,458) 


the yoke for tripping the ited arm and with- 
drawing the bolt, and the tumbler having the arm J 
to enter the recess C, the notches 4 and J, 

shoulder 1, and the stud 73, extending 
‘through the slot H, substantially as described. 


Ss 
| 
motor cylinder and the = il lever, and ad = or id Il 
coupling the instrument to an engine, substantially as 
| | ose _set forth. | In a steam engine 
(343,448) 
STTTE : 
London. 
139. AL TELEPHONE InpicaTors, W. C. 
‘ 
| 4 N | 
Ehrlich, London. 
inson.—(C._Rumpf_ and 
| N A 
4 
\ 
N 
N 
= 1 
N 
pipe F 
bein 
0 
dapted to preven © reverse rotation of the drum, 
Ind a separate spring coiled within each drum, and 
ach secured its springs to 
he ie, substantially as and for the purpose set (343.466) : 
orth. (6) In a steam engine indicator, the combina- (343.466) > 
on of.an oscillating motor cylinder, an oscillating 
iston therein, an oscillating pencil lever con- ao ee 
ected with the piston, a tubular body or frame hn? Hy 
rojecting upward from the cylinder and slotted 
r the play of the pencil lever, frame arms, 
birmingham brojecting at right angles from such frame or body, 4 Ass 
ind paper-carrier mechanisms supported by such arms, oft] } 
lubstautially as and for the purpose set forth. (7) In — - AnY 
ngine indicator, the combination of a body 
per-carrier supports connected thereto, a O 
le tubular extension below the body piece, a AAP BaP 
otor cylinder secured to such extension, a torsion 
pring reaching upward from the motor cylinder % | = 
lhrough the body, a removable extension piece attached WZ A I ~ 
above the body around the spring, and a retaining ae PP Ami ‘= 
block for the spring, adapted to seat in the top of said (athe PA 
upper extension piece or in the top of the en at the ane A Bie 
| 
OG, 
© 
843,325. Macuine ror Tuses, Edgar Little, 
Philadelphia, Pa.—Filed February 11th, 1886. 
Houpine and Reteasixc the Leaves of Booxs, Claim.) The mandrel C, in combination with the 
J. Blakey and J. M. Porter, Leeds. la’ 1 
9781. Necriss, &., A. G. 8 ht. Lo rolls B, each of the latter having bevel-gearing : 
attached thereto, all of said gearing meshing together, i 
. substantially as and for the ropes set forth. (2) In ~ 
a rolling mill, a hollow mandrel having a eo 
with a port therein, substantially as and for the pur- : 
pose set forth. (3) Hollow or chambered rolls B, the 
hollow shaft E, B!, with bores a al, the shaft 
E!, with groove b and bore c, the bearing B?, with bore 
d, and bearings B*, with the discharge bore ¢, substan- 
ig: 
ES 
Emvtsions, J. W. T. Cadett, London. Arte - 
9887. the Extremities of SprraL METALLIC 
Sprinos, H. Sptihl, London. 
tially as described. ( | 
exterior rollers N, su 
set forth. (5) The hol mandrel C, ——- commu- | 
nicating compartments H, in combination with rollers 


Ava. 13, 1886. 
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RUSSIAN ARTELS OR CO-OPERATIVE LABOUR 
SYSTEMS. 

Tue labour conditions of Russia are peculiar to that 
empire. From the nature of the governmental and social 
systems, as well as the heterogeneous and segregated con- 
dition of the working classes, labour unions in the general 
sense of the term do not exist. Wages are more a matter 
of bargain than of fixed rate. The vastness of the country 
and the absence of communication localises industries, and 
especially owing to the first-named cause, much work can 
only be carried on during summer. The system of board- 
ing and lodging employés extensively prevails; and 
although serfdom is legally abolished, much of the feudal 
relationship of employed to employer remains. From all 
these causes it is nearly impossible to compare labour in 
Russia with that in the other countries of Europe. 

An additional element in the question, and one well 
worthy of attention at the present time, is the artel or co- 
operative labour system, These societies exist in all 
branches of industry and trade to such an extent that if 
they were abolished the entire business of the empire 
would be at a standstill. They have existed from early 
times, are governed by a community of interests and a 
collective and unlimited liability. ey may be divided 
into (1) Handicraft artels, (2) Labourers’ artels, (3) Inde- 
pendent artels, (4) Exchange or trade artels, (5) Dragi 
companies. 

Handicraft artels.—Ancient Russia formed one immense 
plain. In this vast territory the occupation was uniform, 
while its size encouraged a tendency to roaming, and there 
was no distinction between craftsmen and husbandmen, 
In the rest of Europe much of the rural population had 
settled in the fortified towns, and adopted new habits and 
trades. The cities in Russia being but walled villages, had 
no attractions for the surrounding peasantry; from the 
earliest times the peasants had to seek supplementary 
employment in addition to tilling the soil, and in the 
course of time whole villages abandoned the care of the 
fields to the aged men and women, while they went forth 
to seek easier and more profitable means of subsistence. 
Those who found employment organised themselves as a 

ild, dividing, as when at home, equally profit and work. 
Gradually the system developed into three classes—the 
city, village, and wandering industries. The period of 
serfdom interrupted all pro and hindered any 
association for individual advantage or profit. The serf 
was compelled to leave his association and work for some 
merchant or factory owner. Through the antipathy of the 
Russian peasant to the methodical work of factories, only 
the worst class of workmen, or those to whom the factories 
were the last resource, entered them, and to remedy this 
state of things manufacturers, under an edict of 1723, 
acquired land and serfs by purchase. The Russian artisan 
class was chiefly recruited from the serfs, who had no 
interest in an institution which neither afforded them their 
freedom or lightened their burdens. Skilled artificers were 
not produced, but a mass of half-trained craftsmen, who 
became artisans to escape field labour. This system went 
on until the emancipation of the serfs. A committee was 
appointed in 1852, and after sitting until 1869, recommended 
“therepeal of existing laws, and a return tothe earliersystem 
of artels and trade associations.” Each body was to be 
afforded full freedom and protection as soon as it had 
organised itself. The urban workmen have returned to 
their original starting point, and the rural labourers have, 
to a certain extent, followed their example. Until 
the seventeenth century these associations were called 
“vataga ;” they then began to be called “artels,” and this 
borrowed word, whose derivation is uncertain, has become 
the name of a icularly Russian institution. Artel 
means an association of several persons who have united 
their capital and labour, or the latter only, for the purpose 
of carrying on trades or work with a collective and 
individual responsibility. It is generally a cardinal 
—— of the association that labour only, and not 

rrowed or endowed capital, can confer membership, and 
that as all the members are upon an equality they receive 
the same w In the artel the proportional risk is 
accompanied by an unlimited responsibility, thereby the 
credit of associations with small capital is increased, as 
well as a guarantee given for the execution of work. The 
unlimited responsibility necessitates a limited member- 
ship, and calls forth a certain amount of caution. This is 
all the more necessary since the contracting party is not 
an individual employer but a working body. The book- 
keeping is restricted by the absolute equality of all the 
members to a simple registration of income and outlay. 
As examples of artels the following may be given:—The 
first is of a thoroughly primitive nature. It exists in the 
government of Viadimrr. Several villagers unite. their 
capital to purchase iron, which is then made into scythes 
at the village smithy. These scythes are entrusted to a 
member for sale in the neighbouring towns and villages, 
who also takes orders for additional ones. Orders are 
promptly executed, and the profit is equally divided 
among the members. In the government of Moscow the 
artels are more completely organised. There the black- 
smiths, joiners, and Tockssnithe of neighbouring villages 
unite. e amount of capital being decided upon, it is 
raised by voluntary contributions. Only inhabitants of 
those villages who take active part in the association can 
become members. Any member can be elected upon 
the committee of management, who = the raw 
materials and sell the quolncts After deducting the cost 
of the raw materials, 70 per cent. of the receipts are 
divided among the working members, and 30 per cent. 
put aside as a reserve fund. Idle members are either 
expelled or must submit to a deduction, determined by 
the vote of all. All business transactions are based on 
mutual confidence, conducted by word of mouth, and at 
the close of the a accounts the same round is begun 

in, the artels annually renewing and reconstructing 
emselves. Another instance is that when certain 
Government factories for the manufacture of percussion 


caps for artillery wete closed as being too expensive, 
several artisans familiar with the process of thanufacture 
formed an artel and undertook to execute the Government 
orders. Thirty-three thousand caps were ordered, and the 
artel, which consisted of sixty members, was allowed to 
use the Government works. The order was executed 
within the stipulated time, and a cap which had cost the 
Government from 1s. 6fd. to 3s. 1$d., was furnished by 
the artel for 1s. 44d. The artel was then increased in 
number to 150, and undertook to supply 180,000 — 
under the conditions that the caps were to be made in the 
artel’s workshop, and the price reduced 1}d. per ca 

Although the conditions involved an expense of £2735, 
the order was executed to the satisfaction of all concerned. 
Larger orders were executed at still lower prices, and as 
the Government orders could only keep them employed 
for nine months in the year, they began to manufacture 
for their own risk and accounts. There being no pur- 
chasers for artillery caps besides the Government, it is 
difficult to see the advantage of this course. Besides its 
financial success, this artel has been a source of benefit in 
many ways to the district in which it is situate. City and 
town artels differ only in the Government requiring a 
written constitution and bye-laws, which must be sanc- 
tioned by the Minister of the Interior. The condition of 
the artels of the wandering trades, though they are the 
most numerous in members, is not so satisfactory. From 
want of capital they are compelled to work for some builder 


] | or contractor, who employs them as carpenters, masons, &c. 


An elder instructs them in their work, and is the connecting 
link between them and their employer. These artels are 
only such in name, all independence having been lost. 
One of their number, chosen for the purpose, procures 
each week’s supplies; if the workmen are fed by their 
pr ge er, his duties are confined to providing lodging for 
and advocating the interests of the artel before tlie elder. 
Labourers artels.—The artels of the labourer are no less 
important than those of the craftsman, and are found in 
districts where neither circumstances nor nature favour 
their development. They may be divided into two kinds, 
viz., independent, or furnishing their own capital, and 
dependent, or relying solely upon foreign capital. To the 
former class belong the agricultural, hunting, and lumber- 
ing artels; to the latter class, the artels for catching marine 
animals and fishing. Class 1: In the strict meaning of 
the term, agricultural artels do not exist, with the excep- 
tion of one in the government of Archangel, one in that of 
Olonets, and one in that of Tschernigof; but are in process 
of formation, with a view to solve the land question. After 
emancipation of the serfs, a certain quantity of land was 
assigned to each village peasant community, and this land 
was divided according to the number of male adults. The 
number of adults was determined by the previous census. 
As the interval between each census was from fifteen to 
twenty years, changes in the various families were often 
such as to render the mode of allotment unfair, some 
families being increased and others reduced. The average 
size of the allotments is not large, and suffices for the sup- 
port of a family in the best years my Another difficulty 
is that of procuring servants. The feeling of be eg J r- 
vades the nt to such a de that he prefers selling 
his possessions, and seeking his fortune in remote districts, 


to taking service in his own village. The question of | ori 


altering the land tenure has been under consideration for 
years. The t is holder in usufruct, and not in fee, 
the land being vested in the community; and this fact is 
considered by many as the root of all the evils which afflict 
the try. Whilst the question of agricultural artels 
has Niet ccplenathe the public attention, two kinds have 
ually developed, viz. cheese-making attels and the 
emale artel for tobacco planting. These artels are formed 
as follows:—When a village community has decided to 
erect a cheese factory the peasants organise themselves; all 
delivering milk at the factory are members, without refer- 
ence to the quantity delivered. The season begins in 
February and ends in September, when the accounts are 
settled. The management of the artel is under an elder, 
chosen annually; that of the factory under a master, 
generally a foreigner—Dutch—assisted by lads of the 
village, whom he instructs in cheese-making, and who in 
time become masters themselves. In 1873 there were 
fourteen cheese-making artels, the members being 600. 
These artels are —— arly important, as both sexes find 
in them profitable employment. In the tobacco plantin 
artels two or three Cossack single women at the en 
of autumn or the beginning of winter leave their 
homes in search of work. Having found a farm and 
with the owner, they enlist the necessary number 
of associates and organise artels of from six to nine 
members, according to the size of the plantation. The 
terms generally are that the planter provides a well- 
manured field, sheds for drying the tobacco, fire, light, and 
lodging for the members of the artel, who for their part 
perform all the work, from the planting of the tobacco to 
its preparation for the market. For remuneration they 
receive half the crop. Marriage excludes from all the 
tobacco-planting artels. The planters prefer the artels to 
day labourers, on account of their being much cheaper ; 
the cost of preparing a pood, or 36"1 pounds, by the labourer 
is estimated at 3s., as against 2s, 5d. by the artels, Taking 
the entire process from the commencement, the artels are 
still cheaper. It is very difficult to estimate the earnings 
of a member, ordinarily they range from £4 14s, to 
£7 16s., and have risen up to from £15 10s. to £22 15s. 
Artels for mining are organised much on the same plan, 
but are less independent. Hunting, one of the most 
remunerative occupations in Russia, is, from its nature, 
but little adapted to associative societies. But the Russian 
is so addicted to the artel system, that he prefers even in 
hunting to act in common with others. Hunting artels 
are the most primitive known. They have no captain or 
leader, each member provides his own gun and ammuni- 
tion, and every hunter who has participated in the hunt 
receives an equal share of the result, with the division of 
which the artel may either continue or dissolve. Often a 
number of peasants unite and hunt for a whole season, on 
absolute equality, the worst shot receiving the same share 


as the best. Statistics of these artels have been kept in 
= only. The members of hunting artels number 


9593, forming 4 per cent. of the population of the 
government. The artels for «walrus hunting have 
existed from the 15th century ; they consist of from eight 
to fifteen men, the captain is either the venturer or some- 
one chosen by him. The venturer furnishes the money, 
provisions, utensils, &c. The animals caught, or what the 
venturer gives for them, are divided into as many shares 
as there are members in the artel. Of these shares the 
venturer takes two-thirds and the artel one-third. Of the 


p. | artel’s shares the captain takes four or five, the mate one 


or two, and the remainder are divided equally among the 
members. The number of these artels is constantly 
diminishing, and they will soon be extinct unless they 
= more independence. Seal-hunting artels have existed 
or the same length of time as the preceding; their 
organisation varies slightly according to their hunting 
grounds. The Archangel artels consist of from two to five 
meh. The boat and all supplies are furnished by the 
venturer, who is generally an active member; the venturer 
has half or three-fifths of the catch and the artel the 
tetiidinder. The Mesen artels consist of seven members. 
The catch is divided into eight shares; to the boat is 
assigned one—the remainder is divided between artel and 
venturer as above. The number of seal-hunting artels 
is about 1840, with a membership of 8200. It is difficult 
to estimate the earning of the seal and walrus-huntin 

artels, as they are obliged to sell to the venturer, an 

teceive but little, if any, payment in money. Cod-fishing 
artels consist of four ones; these artels to the number 
of eight arrange to work with one venturer, who takes two- 
thirds of the catch. The artel is not obliged to sell to the 
venturer, but generally does, as he pays the current price. 
The number of these artels is about 700, and of members 
2800; the earnings of each member are about £5 10s. a 
month. Salmon-fishing artels are various in their modes 
of organisation; in the most frequent cases they are 
governed by the parish or village authorities, who own the 
fishing grounds. Occasionally the stations are let out 
partly or wholly to capitalists. Capital has nu influence 
on the organisation of these artels, but being without the 
uieans of transporting the catch to market, they are com- 
to sell to capitalists and receive in goods. 

e most usual organisation is that the peasants form 
themselves into as many artels as there are fishing stations, 
and cast lots for choice; each member makes a certain 
proportion of the net and receives an equal share of the 

rofits, The strictest honesty is observed, everythin 
ing common property. The number of artels is 921, wit 
a meiibership of 4534. The remaining fishing artels do 
not differ materially from the preceding. 

Exchange or trade artels—These artels are the best 
known, thost important, and most widely extended of all. 
As examples, those of St. Petersburg and Archangel are 
given, the artels of other cities differing from these in 
minor details only. Exchange artels arose in St. Peters- 
burg about 1712, when the government and commercial 
enterprises had attracted a large number of labourers, 
who organised themselves into artels for handling the 
merchandise entering and leaving the ports. Being at 
first largely wy a by individual merchants, they were 

iginally called after their employer or their native 
province, but acquired later the generic name of exchan 
artels. According to the work performed, these arte 
may be divided into two classes, viz., those handling 
merchandise and those engaged in counting-houses. The 
former are employed in all places where goods and wares 
are laden, unladen, or stored, and are in the main concen- 
trated in and about the custom-house. Their duties are 
the following:—The discharge of every vessel arriving 
with dutiable wares is attended on the one hand by the 
representatives thereof, the customs’ inspector and the 
members of the dragil companies, and on the other by 
certain artelstchiks in the interest of the consignee. The 
latter watch their employers’ goods, inspect their 


condition, and report on the completeness, &c., of the . 


shipment. After both — have completed the 
discharge, the merchandise is transported by the 
dragils, accompanied by the artelstchiks to the customs 
warehouses. Here, assisted by the dragils, the 
artelstchiks open, unpack, examine, weigh, and re-pack the 
merchandise, and see that the necessary are applied, 
watch the goods stored in the warehouses, and, in short, 
perform all and every labour attending the discharge, 
receipt, and transportation of the goods. The work done 
in counting-houses is generally limited to the cash de 

ment, although the members of these artels are often 
employed as trusted servants in the employers’ families, &c. 
As cashiers, they have full control of the money, and per- 
form all the duties relating thereto. The income of the 
twenty-four artels in St. Petersburg is about £312,500. 
Their earnings are largely dependent upon the season, 
being in summer thrice as much as in winter. This 
fluctuation of receipts prevents the artels from accepting 
a8 many members as would appear necessary, and compels 
them to employ for the simpler duties of carrying the 
merchandise, &c., the labourers’ artels. All artels have a 
fixed tariff, beyond which they may not go; but they 
usually accept rates much below those of their tariff. 
These artels perform their work in the most conscientious 
manner, and are collectively responsible for every loss or 
injury caused by one of their number. Theselossesare either 
paid from tie capital of the artel, or, in cases where the loss 
exceeds the capital, is worked off by the artel. But such 
losses are the rarest occurrences, as excessive care is exer- 
cised by every artel in the selection of its members. Every 
offence is punished by a larger or smaller penalty. These 
punishments are (1) a fine imposed by the artel; (2) exclu- 
sion from work, being either definite or indefinite, and (3) 
expulsion from the artel, being either ordinary or extra- 
ordinary. The first is im for unwarranted absence 
from posts, and varies from 1s. 10d. to 9s. 4d. If this fault 
occurs repeatedly, or if there is a decided offence on the 
part of an artelstchik, the fine fluctuates between 18s. 9d. 
and £31 5s., or the culprit is excluded from work. Expul- 
sion is resorted to when no other punishment avails. The 
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minor penalties are inflicted by the elder of the artel, with 
the right of appeal to the whole body. Suits in the courts 
of law are expressly forbidden, refractory members being 
liable to extraordinary expulsion, «¢., he forfeits at his 
expulsion all moneys due to him. A frequent resort to such 
penalties would soon ruin the artel, and admission thereto 
is consequently not easy. The chief qualitications are 
honesty and temperance ; the applicant must be known to 
several of the members, one of whom must become his 
surety. If these conditions are complied with and the 
applicant is sound of body and able to read and write, 
he is called before the general assembly, and after 
promising to obey all the rules of the artel, and 
to accept the principle of collective responsibility, signs a 
document to this effect; he then has to pay an initiation 
fee and entertain the artel.. The amount of the initiation 
fee varies from £235 to £470, and may be paid in one sum 
or gradually. This fee is exacted from adult members 
only, minors paying an annual sum varying from £14 to 
£17 during their minority, and being at their majority, on 
payment of the balance, accepted as full members. But 
few are able to pay this fee at once, and most are engaged 
for years in working it off. These payments are divided 
among the members once or twice a year in the followin 
manner :—The elder makes up three lists, viz. (1) a list o 
the share of each member, less the initiation fees; (2) a state- 
ment of the number of days worked by each member, and 
the wages due to him; me (3) a list of all the fines and 
other receipts; and each member receives his share accord- 
ing to these lists. The inequality of these shares depends 
upon the proportion of the entrance fee actually paid and 
the work performed by the members. From the share of 
each artelstchik certain deductions are made for the reserve 
and guarantee funds, as well as for charitable purposes. 
Every member, if not in debt, may leave the artel at will, 
and receives, if his retirement takes place within six 
months, his entrance fee in full, but later only one-third 
thereof is paid. The twenty-four St. Petersburg exchange 
artels have at present about 5000 members, whose average 
earnings a year are £62 10s. each. 

Dragil companies.—These associations, although not 
designated as artels, are, both in their principles and 
management, identical with artels. The only difference is 
that the custom department, whose interests they represent, 
retains the right of confirming every new member, and of 
expelling unsati ones. Such artels have existed in 
St. Petersburg since 1724, and draw their revenues from 
the dues paid for handling all wares and merchandise 
entering and leaving the Custom House. Membership is 
open to every respectable man, the entrance fee is £93 15s., 
and the artel is managed by an elder chosen annually. 
Such artels have existed in Archangel since the sixteenth 
century, and are evidently the protot of those of St. 
Petersburg. In the present state of the labour question this 
ancient and still-existing form of co-operation is worthy of 
study. The artels are carried out strictly on business 
principles, and have no rules beyond that all must share 
and work alike, and do not in any way restrict the liberty 
of the members, and have nothing in common with the 
benefit provident society or trade union. Where inde- 
pendent they are very successful. It must be noted that 
the system is deeply rooted in the Russian character, does 
not suffer much from competition, and that the artels are 
composed of comparatively few members, and generally 
confine themselves to one kind of work. 


THE INSTITUTION OF NAVAL ARCHITECTS. 


Ox Thursday Morning, the 29th ult., the only paper 

read was by Mr. W. John, on— 
ArTLantic STEAMERS. 

The author said that he hoped to bring before the 
meeting impartially certain facts which might be of 
interest, and which, when recorded in the pages of the 
‘ Transactions,” might be found of some use as data for 
future reference. In dealing with passenger steamers, he 
would do so principally from a shipbuilder’s point of view ; 
but the moment he commenced to think over Atlantic 
passenger ships as a shipbuilder, he was met by the ques- 
tion whether the present tendency towards divorcing the 
passenger and cargo trade from each other is likely to 
continue or not. If the answer is yes, then it seems to 
become an important question, for the present at least, 
how to build, on moderately small dimensions, the fastest, 
safest, and most economical passenger steamer, using all 
the most modern improvements to make her commodious 
and luxurious, and an easy sea boat into the bargain. If 
cargo is still to be carried in the passenger ships of the 
future, a moderate speed only will be aimed at in the 
immediate future, and every effort will be devoted to 
economy of fuel, comfort, and safety, with a fair carrying 
capacity. This latter policy is one which may. possibly 
prevail at least for a time, as it has powerful supporters in 
Liverpool; but he could not help thinking that very high 
speeds—higher than we have yet attained—must eventually 
gain the day. He also thought that they were on the eve 
of important movements, which will indicate what the 
next step in the passenger trade is to be; for it must be 
remembered, among other things, that none of our present 
English Transatlantic liners, even the latest, have yet been 
fitted with the latest modern improvements for economy 
of fuel or quick combustion, such as triple expansion 
engines or forced draught. They must therefore be at 
some disadvantage, other things being equal, compared 
with the ships of the future possessing them. The Great 
Eastern steaming up Milford Haven about twenty-five 
years ago between two lines of the Channel Fleet of old— 
two and three decked wooden line-of-battle ships — the 
whole fleet saluting with yards manned, was a sight to be 
remembered. More than this, that ship, with all her 
mournful career, has been a useful lesson and a useful 
warning to all naval architects who seriously study their 
profession—a lesson of what can be done in the safe con- 
struction of huge floating structures, and a warning that 
the highest flights of constructive genius may prove 
abortive if not strictly subordina' to the practical 
conditions and commercial requirements of the times. 


The Sirius and Great Western crossed the Atlantic in 
1838, and in 1840 the first ship of the since celebrated 
Cunard Company made her first voyage. This was the 
Britannia, which with her sister ships the Arcadia, Cale- 
donia, and Columbia, kept up the mail service regularly 
ata si of about 8$ knots an hour. The Britannia was 
207ft. in length between perpendiculars, and 34ft. 4in. 
extreme breadth, 22ft. Gin. depth of hold, 423-horse power 
—nominal—and 1156 tons burthen, built of wood oll ig ro- 
pelled by paddles. In 1850 the Collins Line st in 
opposition to the Cunard, and after a series of disasters 
colla in 1858. This was three years after the Persia, 
the first Cunarder built of iron, had been completed. In 
1850 also the Inman Line was started with the City of 
Glasgow, of 1600 tons builder’s measurement, and 350- 
horse power. She was built of iron, and was the first 
screw steamer sent across the Atlantic from Liverpool with 
passengers, and was the pioneer of the great emigrant 
trade which Mr. Inman, above all others, did so much to 
develope and make cheap and comfortable for the emigrants 
themselves, as well as profitable to his company. That 
the builders of the celebrated old Great Britain in 1843, 
and Mr. Inman in 1850, should have pronounced so de- 
cisively in favour of the screw propeller in preference to 
the paddle for ocean steaming is a proof of their true 
ractical judgment, which time and practical experience 
ave made abundantly clear. While the Cunard Company 
went on developing its fleet from the early wood paddle 
steamer Britannia of 1130 tons in 1840, to the iron paddle 
steamers Persia, &c.,in 1858, the iron screw steamer China 
of 1862, to the still more important screw steamers Bothnia 
and Scythia, vessels of 4335 tons in 1874, the Inman and 
other lines were as rapidly developing in speed and size, if 
not in numbers. The year 1874 is memorable, for it saw 
the White Star steamers Britannic and Germanic put into 
the water, as well as the Inman steamer City of Berlin 
and the two before-mentioned Cunard steamers Bothnia 
and Scythia. By the addition of these two ships to their 
fleet the White Star Line, although started only in 1870, 
reached a front rank position in the New York passenger 
trade. The author gave in separate tables the logs of 
several of these ships, some from published documents, 
and some kindly furnished by the owners. The Great 
Western had crossed the Atlantic from Bristol to New 
York in fifteen days as early as 1838. The first Cunard 
steamer, the Britannic, was about the same speed, from 8} 
to 8$ knots an hour. The average duration of the Cunard 
voyages in the year 1856 was 12°67 days from Liverpool to 
New York, and 11°03 days from New York to Liverpool. 
The Bothnia, in 1874, reduced the passage to about 9 days. 
The White Star Britannic, in 1876, averaged 7 days 18 
hours 26 min., outwards from Queenstown to New 
York, and 9 days 6 hours 44 min. homewards, and 
has averaged for the last ten years 8 days 9 hours 
36 min. outwards, and 8 days 1 hour 48 min. home- 
wards. The City of Berlin, of the Inman Line, also 
built in 1874, 8 days 10 hours 56 min., and homewards 
8 days 2 hours 37 min.; and for the nine years from 1875 
to 1883 inclusive,averaged outwards 8 days 19 hours 56 sec., 
and inwards8 days 8 hours 34 sec. ; or, putting itinto rounder 
figures, the Britannic had reduced the average passage 
between the two points to 8} days, and the City of Berlin to 
8$days. From the year 1874 on to 1879 no further advance 
was made in Atlantic steaming, but in that year the Arizona 
was added to the Guion Line, and it soon became evident 
that another important stride had been made in the 
Atlantic passenger trade which would lead to most im- 
portant results. The results, as we all know, have been 
sufficiently startling. The Guion Line, which had started 
in 1866 with the Manhattan, had now the fastest passenger 
ship on the Atlantic. In spite of burning some 50 per cent. 
more coal than the Britannic, the ship was an obvious 
commercial success. The spirited policy which brought her 
into existence was appreciated by the — and the other 
lines had to move forward. Then followed a period of 
rivalry, the Cunard Company building the Gallia and 
Servia, the Inman Company the City of Rome, and the 
Guion Line the Alaska, all of which were completed in 
1881, and afterwards the Oregon for the Guion Line— 
1883—the Aurania the same year for the Cunard Company, 
and, later still, the America for the National Line, and the 
Umbria and Etruria for the Cunard Company in 1885. 
Since the completion of the Etruria, for various reasons 
there has been a pause in the tremendous strides made 
since 1879, and we may briefly review the results. Taking 
the Britannic as a standard with her ten years’ average 
of 8} days across, and her quickest poner of 7 days 
10 hours 53 seconds, we have now the following steamers 
of higher speeds. Taking them in the order of their 
absolutely fastest passage out or home they stand thus:— 


TABLE I, 
| | Days. Hours. Ming. 

eae 5 31 
2 Umbria (sister ship) long'er. 

3 6 0 35 
4 America ... ... 6 13 44 
5 City of Rome... 6 18 0 
6 Alaska ... ... 6 18 37 
7 Servia... 6 23 55 
8 Aurania 7 1 1 

It will thus be seen that from the 15 days’ or 


thereabouts of the earliest Atlantic steamers, we had got 
down in the days of the Scotia to about 9 days; in the 
Britannic to 8} days, and at get ery time we have got 
to 6} days with seven ships afloat that have done the 
passage under seven days, and capable of making their 
average passages range between 6} and 7} days. 

Ranged in order of gross tonnage, these eight vessels 
stand as follows :— 


Taste II. 
1, City of Rome RS Re 8144 
3. Aurania 7269 
4. Servia ... 7212 
5. Umbria 7129 
6. Etruria 7100 
7. Alaska... 6586 
8, America 5528 


Here the America shows to advantage, for while being 
eighth in size she is fourth in point of speed, and from 
what the author can learn, although he had no authenti- 
cated details on the subject, he believed she is economical 
in coal consumption. He might perhaps be permitted to 
say that one of the most difficult subjects in connection 
with the propulsion of ships on which to get absolutely 
accurate data is that of coal consumption. The records 
of six to eight hours’ trials for the purpose of ascertaining 
the coal consumption are absolutely worthless, as all ship- 
builders and engineers know, and so far as English ships 
are concerned, they are never attempted. Foreign owners 
frequently stipulate for such trials in their contracts with 
English shipbuilders, and get wonderfully economical 
results on paper, but the fact that the trials only extend 
over a few hours renders them valueless, however carefully 
the coal may be weighed during that period. An 
authentic record of the absolute quantity of coal con- 
sumed, say by each of the eight fastest Atlantic liners, 
together with their average indicated horse-power on the 
voyage for a series of voyages, would be extremely 
valuable. 

He gaveinTable IIL, P. 125, the consumption perindicated 
horse-power per hour for a number of ships. This table 
affords valuable data, for it gives, in addition to the 
dimensions, the moulded draught of water, the midship 
area, the displacement, the indicated horse-power, the 
8 on trial, the coefficients for the lines both from the 
block or parallelopipedon, and also from the midship 
section prism, together with the length and angle of 
entrance obtained by Kirk’s rule, the Admiralty displace- 
ment coefficient, together with the coal consumption per 
day and per indicated horse-power per hour. 

is table, as will be seen, contains some of the most 
important of the Atlantic liners, and also a number of 
other typical ships, which will add a variety to its interest 
and a value to it. The coefficient, which is contained in 
the thirteenth column of the table, viz.:— 


Dis x speed? 
LH.P. x entrance. 


10 

generally comes out for ships of similar type more nearly 
a constant in the true sense of the word than the corre- 
sponding Admiralty constant. As an example, we have 

e curves of resistance and horse-power for the City of 
Rome and the Normandie, a large vessel of 6000 tons, 
which the Barrow Company built for the Com ie 
Générale Transatlantique, in which the coefficient of fine- 
ness and the form of the lines pretty closely resemble each 
other below water, and if we take from the curves the 
corresponding speeds and horse-powers, and work out the 
constants by the two systems, we have at 14 knots the 
Admiralty constant for the City of Rome 322°2, and for 
the Normandie 304°8, and taking for a modified form of 
constant, the City of Rome gives 253°7 and the Nor- 
mandie 251°9, which, as will be seen, are much closer 
together; similarly, at 15 knots the Admiralty constant 
for the City of Rome is 310, and for the Normandie 295°2, 
while a modified constant comes out for the former at 245, 
and for the latter 244, again agreeing almost identically. 
The same at 16 knots, for the City of Rome the Admiralty 
constant comes out 297°6, and for the Normandie 282'8, 
while a modified constant comes out for the two ships 
234'4 and 233°7 respectively, again showing marked agree- 
ment. It may be mentioned that in these two ships the 
engines are of a similar type, being three-crank tandem 
engines, and the propellers have in both pitch and surface 
practically the same proportions tothe powerand speed. The 
value of these modified constants will probably be found to 
increase as thespeeds increase uptothelimit and beyond that 
point at which wave resistance becomes an important factor. 

The author next considered the strains to which a ship is 
exposed, and stated that he had before him the calculations 
for three of the largest vessels, two of them of iron and the 
other of steel; and he found in the case of the iron, the maxi- 
mum tension on the gunwale during the greatest hogging 
strains likely to be endured at sea would not exceed about 
six tons per square inch, while in the case of he steel 
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ship it is only about 6} tons. These strains are well within 
the limits of ‘safety, and a comparison of the scantlings of 
these with the others justify the assertion as to their 
general safety from a structural point of view. The 
sections of these three ships are shown in Figs. 1, 2, 
and 3, with their principal scantlin It will be seen 
from these sections that the three ships differ materially 
in their mode of construction. In the case of Fig. 1, 
which represents the City of Rome, the largest of the 


three, it will be seen that the main framing of the vessel 
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is entirely transverse, with very heavy keelsons in the | top by heavy stringers and sheer strokes, with much 
bottom, and large partial bulkheads or web frames, and the | of her plating doubled, and heavy web frames inside. 
outside plating arranged on what is termed the edge-to- |The author next considered the question of stability, 
edge principle, with a great portion of itdouble. In the | and went on to deal with the subject of twin-screws, and 


Mr. W. H. White, Chief Constructor to the Admiralty, said 
the question of twin-screw propulsion was one of special 
interest to himself, and had been so for many years. In 
| 1878 he dealt with it as fully as he then could on the basis 


| tt. im. | ft. in| ft. in| | | | | Ins. Lbs 
City of Rome .... 542 6 | 52 21 53/1031, 11,230 | 11,890 | 18-235 | -Gi9 | | 255 | 21'S | 161-27 | | 185 } 72 |29,286| 1398 | 90 
Normandie... 459 4 | 4911/ 19 9] 802) 7,975 | 6,959 | 1666 | | “90 | | 265 | 29°5 | 16-41 | 148 2 ra" 67 [21,408 756) 85-2 
Furnessia... ... 445 0°| 44 6| 22 23] 893; 8578 | 4,04 | | -903 | | 284 | 273 | | 10° 28'| 97, 49-100 | 66 |10,396' 440) 90 
Arizma ... ...| 450 0 | 45 14] 18 9 758 | 6,5 | 6.300 17 ‘589 | -895 | -658 | 209°2| 217 | 153:79 | —| — {3¢ 
Ocient... ... .. 44 0 | 46 21 43) 904) 7770 | 5,493 | 15°338 | | | | 225 | | }—|— — | — | 
Stirling Castle... 420 0 | 50 22 990) 7,600 | 8396 | 18°4 ‘569 | | -639 | 286°8| 233-7 | 151°3 | —| — {1¢ 66 |21,161| 787 | 100 
Elbe ... ... 422 0 | 44 9| 20 6,850 | 5,665 | 16-571 | “301 | -901 | | 275°5| 229 | | — | — 136 
Pembroke Castle 400 0 | 42 0| 17 0| G48) 5,130 | 24358| 13°25 | -623 | | | 2st | 258 | 122-9 | 8°49] 441-7) 43andg6 | 57/| 7,896 288| 99 
500 0 | 57 0| 22 6/1000, 9,860 | 1430 | 2018 | -a3s | | -637 | 260 | 191-8) 184 | © | 2113 }| 72 | 140 
Aurania .. .... 470 0 | 57 0) 20 0| 1020) 8,800 | 8,500 | *17°5 575 | | 632 | 266 | 2046) 170 8° 215 a2 {2@ ot }| 72 |23,284 1001 — 
America ... ...| 48 8 | 51 — | —| 6800 | — | 105 —\{36 — | sez) — 
Oregon... ... SOL 0 | 54 2 23 8/1150) 11,000 | 13,300 | | 399 | | | 27-9) 190 | 1643 | 9 39 310 2°21} 104 | 72 |38,047, 1428 110 
Servia.. 52 0 23 10,960 | 10,30 | 16-9 | | | | | 92 | 1453 10° 205 2 27,485 | 
Scotia, P.S. 390 47 19 867 6,000 | 4,032 | | | 208-9) 186 | 125-8 13° 21" | 168 3-4 -|-|-|- 
Alaska 500 0 «21 9,210 - | | “679 — — | 1023 | 8} 72 
Aller... ... 438 0 | 0) 21 0 907 7,447 | 7,974 | 17°9 590 | | -656 | 277 | 225 10 {ie 72 | 22,639 709 150 
Ems 430 0 | 4610, 20 73) 7,090 | 7,9 17-35 | | -907 | -52 | 273 | 223 | | 8°40 - ies 60 | 19,700 780 100 
| a | | 


next section, Fig. 2, the Servia, which is built of steel, on 
the other hand the bottom is built on the longitudinal 
cellular system, the first application he believed of this 
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stated that the Barrow Shipbuilding Company has done 
more in the way of planing and designing for the adoption 
of twin-screws lately than Yor any other mode of propul- 
sion, and this chiefly for passenger steamers. He did not 
attach much importance to the particular form of the 
blade either in single or twin-screws, as he believed so 
long as the disc area, the surface, and pitch were properly 
adjusted to the speed of the vessel, and to enable the 
engines to use, at the maximum speed, just the full 
quantity of steam that the boilers can make, we bave got 


pretty nearly’as far as we can get. To fix these dimen- | 


sions of the propeller accurately at the present time, and 
without further knowledge of the action of the screw on 
the water was, he thought, impossible. All the rules and 
formule are empirical. The best one he knew is given in 
Table IV., due to Mr. Thom, the head of the Barrow 


| Company’s engineering drawing-otfice, and at present 


acting manager, who has used it for some years in prac- 


| tice. These formule are based upon the assumption that 


the area of propeller disc should be proportional to the | 


indicated horse-power, divided by the cube of the speed, 
and the same with the projected area of the propeller and 
also the surface. 


TaBLe IV, 
Particulars of Propellers and Constants. 


| Proj. Feet 
Dise per 
Ship. Length 


Amidships, for G0ft. before and abaft these Points 64 x 3} at end 
Vessel 5 x Ye, re all to | of ship. con- | of 
to Bilge in way in Tank on Lattice | stant. | 
ind Solid Floors,.5 X 33 X ye, Intermediate Frames, 8 x 4 ae . 

Bev: Prames, 44 X81 X fy: to Upperand Mein | Rome ... ... ... ...| 542 | 69 | 4715 
double, 4: x 44 X ys from Bilge to Bilge in E and B space, Normandie ... ... ... ... ...| 459 | ° 250 66 4099 

system to an Atlantic liner. The plating of the Servia is| Yorouba .. .. .. .. ..| 270 218 63 | 3202 

of the usual alternate outer and inner strake system, | Taygete 

partly double; while the third section, the Oregon, | 152 | 221 65 | 4040 

8. Y. Aries ... Se | 138 179 56 2986 
; | ! | Twin-screw Fenella ... ......| 200 244 64 2890 
/STRINGER 12-5" | | Twin-screw H.M.S. Fearless! ...| 220 277 67 | 5022 
: = | Twin-screw H.M.S. Iris ... ...) — 5454 5185 
26 aranr | | Twin-screw H.M.S. Iris? ... 300 412 | 221 
| | | Twin-screw H.M.S. Iris® ... 300 31% | 99 | 4961 
| | | Twin-screw H.M.S. Iris* ... 300 439 82 5309 
d = a - | 1 Estimated with a speed of 17°5 knots, and 3370 I.H.P. 
sem soa | uate Se first propeller at the estimated speed of 17°5 knots and 
(Nj 42h j | 3 With four-bladed modified Griffith’s on actual trial. 
| | 4 With two-bladed modified Griffith’s on actual trial. 
SS SS rn “6. 5 Constants obtained from first propeller calculated from a speed of 18°5 
‘ knots and 7500 I.H.P. te 
r Disc constant = speed of ship in knots?. 
fee ted ods J Projected area ) _ Projected area of propeller x speed of ships in knots.? 
FRAME seh recs Te F Expanded area constants may be obtained and used in the same way. 
REV 
- 
‘Sramcte -| discussion which followed was opened by Mr. Holt. 
2 ee He said that if they were to have greater speed on the 
Atlantic there was one point which was not alluded to in 
thé paper, and that was the total abolition of cargo on board 
628°" = the great passenger steamers. If vessels were built solely 
for passenger traffic, they would be able to ensure greater 
ONS speed by reason of the greater slightness in build and the 
additional space at the command of the designer. The 
i —. —_.____! | existing Atlantic express steamer was far too heavy, and 
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approaches more nearly to the ordinary system of framin 
and plating usually adopted, but it will be “| 
that she was well tied in the bottom by very heavy 
intercostal and plate keclsons, as well as in the 


might, if cargo was dispensed with, be made with finer 
lines and more yacht-like. He looked on the proposition 
to fit such vessels with longitudinal bulkheads with great 
fear. Ifa collision took place—such, for example, as that 
which sunk the Oregon—water would get access to one 
side only of the ship, and it was not at all improbable that 
if a sea was on she would turn right over. At all events, 
very serious risk would be involved 


| of the Admiralty data, and he then ventured to say every- 
| thing in favour of twin screws that Mr. John had said in 
| his paper. If greater power than that now used in such 
|a ship as the Etruria, for example, were demanded, two 
| screws must be used. Good as are the results obtained 
| with the Etruria, it was by no means certain that still 
| better might not be had. If she had been fitted with two 
| screws instead of one, very great advantage would be 
| gained by the greater submergence of the twin screws, as 
thus racing would be almost wholly prevented. 

Mr. Calvert urged that more attention should be devoted 
| to studying the relative values of different portions of the 
| propeller. 
he sitting was then suspended. In the afternoon, as 
| we have already stated, the members visited the steam- 
| ship Germanic on the invitation of Messrs. Ismay, Imrie, 
| and Co., subsequently proceeding to Messrs. Cope Brothers’ 
| tobacco works, and thence to the Exhibition, where the 
dinner of the Institution took place in the evening. 

On Friday morning no paper was read ; some official 
| business was transacted, and this being done, the discus- 
| sion on Mr. John’s paper was resumed. 
| Mr. Biles remarked that there were many advantages in 
| the use of twin screws which had not been sufficiently 
| taken into account. When a ship with twin screws was 
| being handled in dock there was greater manceuvring 
| power, and therefore less liability for the ship to come in 
| contact with the walls, although if she did so there would 
be greater probability of damage to the propellers. He 
thought means could be easily devised of protecting the 
screws when the ship was in dock. Another of the inci- 
dental advantages connected with twin screws was that 
| smaller engines and smaller propellers were required, and 
therefore they might run them at a higher speed. They 
would also get lighter machinery with twin screws, and 
there would be less liability to have bad castings and 
forgings in the smaller engines, and of course the cost 
would be less. With respect to the question of the middle- 
line bulkheads, he could not quite with Mr. John as 
to the great advantages of them ina bi passenger steamer. 
He thought there would be greater difficulty in or 
a re so built if she was in danger of sinking. Increa’ 
sub-division ina longitudinal direction was a very desirable 
thing, and almost necessary for a condition of immunity 
from sinking.. In future Atlantic steamers longitudinal 
bulkheads should be placed not in the middle line, but 
nearer the sides of the ships, and they should recognise 
the fact that they had engines and boilers in different com- 
partments, and make arrangements whereby the ship 
would still float, although the Sons in these compartments 
were a open. The proper way to arrive at that was to 
have a ship with great beam, and to have two longitudinal 
bulkheads at considerable distances from the sides of the 
ship, sub-divided as completely as possible, both under 
and above water, so that even supposing they got water 
into the space between one belkhent and the side of the 
ship, they would have sufficient buoyancy in the other 
parts of the ship to keep her afloat. Broad ships must 
necessarily mean deep ships, in order to have comfort at 
sea. They were limited in length, and first came the 
question how many passengers they wanted to carry. The 
experience of a ship like the America—which was only 
400ft. in length—showed it was not necessary to go to 
great length to have great speed. A ship of 400ft. to 
430ft. in length, 65ft. of beam, and with a depth of 45ft., 
would be a ship of proper dimensions for the Atlantic 
trade, and he believed it quite possible to build a vessel of 
special construction of about 7000 tons gross register which 
should steam with less consumption of coal than the 
Umbria and Etruria at a rate of 22 knots, crossing the 
Atlantic from Liverpool to New York in six days. He 
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thought that was likely to be the vessel of the future, and 
that it would be quite as commercially successful as the 
Umbria_or Etruria. 

“Campbell remarked present the great 
American liners had only the ordinary compound engines, 
and he thought that, instead of converting them to triple 
expansion, they should take a step further at once, and 
adopt quadruple expansion engines. This class of engines 
was being very successfully built in various parts of the 
country. He should recommend the adoption of a three- 
crank six-cylinder engine. 

Mr. Hamilton did not think it had been demonstrated 
that greater efficiency had been got out of twin screws 
than out of — screws; but there was no doubt they 
would tend to additional safety. 

Mr. Martell said that when they had got satisfactory 
data twin screws would be adopted for ships requiring 
great speed; but they had not got that data at present. 

Admiral Sir John Hay, referring to twin screws as 
applying to os steamers which might be employed 
for Imperial defence, said it was quite certain that the 
defence of their extended commerce would always require 
to be assisted by ships such as the Oregon and other 
magnificent vessels which had been used for that purpose 
on a recent occasion. He believed that for war purposes 
the twin screw was recognised by all naval men as having 
very many nes. If that were so, it was quite 
evident that it would be a great advantage, under such 
conditions as occurred at the loss of the Oregon, if the 
compartments could be made completely water-tight; and 
the twin screw, with the separation of the ship longi- 
tudinally, gave them the pa reatest possible protection. 
They sae not trust to bulkheads that were only closed 
occasionally by doors, What was required for war pur- 

was the entire and complete isolation of different 
parts of the ship, having always practically closed com- 
munications between them. 

Mr. John then replied on the general discussion. He 
was pleased to find that they had faith in the future of 
the twin screw and of sub-division. The public had a 
right to demand greater safety than they at present had 
on the Atlantic, or could have with a single screw. 

With the conclusion of this discussion the business of 
the session terminated. A number of candidates were 
elected members of the Institution, and a vote of thanks 
was unanimously passed to the Mayor for his kindness, 
courtesy, and liberality in his entertainment of the visitors. 
Sir David Radcliffe replied, and the summer session of the 
Institution was brought to a close. 

The members then adjourned, by special invitation, to 
the Mersey Tunnel. Passing through this to the Cheshire 
shore, they were taken up in the lift, and conducted to the 
Birkenhead Pumping Station, no less than 800 gals. of 
water having to be pumped out per minute from a depth of 
about 150ft. The Guibal fan, 20ft. in diameter, which 
ventilates the tunnel, was also examined. 

The party then proceeded on board the fine tender of 
the Cunard Company, which conveyed them to the Etruria, 
lying in the river. We have referred at some length to 
this splendid ship in another page. The visitors saw the 
crew exercised at boat and fire drill. 

Re-embarking on board the tender, they were then con- 
veyed to the works of Messrs. Laird Bros., of Birkenhead, 
where an admirable luncheon had been hospitably provided 
in the principal drawing-office. After this the company 
proceeded over the yard, and examined withmuch interest 
the ships and machinery in progress. The new torpedo 

n-boat Rattlesnake attracted most attention. She is being 

uilt in dock, and is of the following dimensions :— 


Draught of water when ready for sea per” by Gin. 
Engines: Triple expansion surface-conden: 

to develope under forced draught... colleetfcely 2700 L.H.P. 


peed on io ¢ 19 to 20 knots. 
oal bunkers tocontain ... ... 80 tons. 
Equal to about 3500 knots at... 10 knots speed, 
Her armament will consist of— 
Torpedotubes ... 4 
Cylinders, diameter—High-pressure ... ... ... 18hin, 
Boilers, four locomotive type, with wet bottom eae 


In another part of the works the steel paddle-wheel 
despatch boat Lawrence, constructed for the Indian 
Government, was being completed. The Lawrence has a 
length of 209ft., with 32ft. 3in. beam, and 15ft. 6in. depth 
in hold, and her tonnage is 1033 tons O.M. She will be 
fitted with a set of compound oscillating engines of 1200 
to 1300 indicated horse-power, which have been con- 
structed by Messrs, Laird, and are now ready to go on 
board. Cylinders: High- re, 42hin.; low-pressure, 
77}in.; stroke, 4ft. 9in. Boilers: Two circular return 
tubular type, 801b. working pressure. All the arrange- 
ments of the vessel have been most carefully studied to 
fit her for her intended service in the Indian seas, and she 
will carry a light armament of rifled and quick-firing guns. 

There were also being completed in the docks two small 
steel gunboats, for ioe Pustepnins Government; 220 tons 
and 380 indicated horse-power. In the works we alsc saw 
taken down and prepared for shipment, to be re-erected 
abroad, two small light-draught paddle steamers, about 
2ft. draught, for service in the Portuguese colonies in West 
Africa. Also, in course of. construction, a small stern- 
wheel river steamer and two for foreign 
service. The keels are laid for five stern-wheel river 
steamers, for the Indian State Railways---four of them 
150ft. by 30ft., with a draught of 1ft. 9in., and to be fitted 
with compound engines of 300 indicated horse-power ; one 
120ft. by 29ft., with a draught of water of 2ft., and to be 
fitted with compound engines of 230 indicated horse-power. 


In the shops the engines of the Rattlesnake attracted no 
small attention, and we also observed a spare cylinder, 
weighing about 33 tons, for the mail steamer Ireland. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. 


THE RAILWAY SIGNAL RETURNS FOR 1885. 

S1r,—The return relating to the railway signal arrangements 
and systems of working on the 3lst December, 1885, has recent] 
been issued by the Board of Trade, the details being, as usual, 
given under two headings. (1) The interlocking and concentration 
of signal and point levers; (2) the systems upon which the lines 
are worked relating to the block system, &c. 

The details are minute and voluminous, but the facts can be 
seen at a glance upon reference to the following tabulated state- 
ments. No, 1 shows that the levers require concentration in 4993 
cases and interlocking in 4770 instances; also that no less than 
2875 pairs of safety points are requisite. From table No. 2 it will 
be seen that the total length of line open for passenger traffic was 
18,069 miles, of which 14,185 miles were worked on the absolute 
block system. There are 346 miles of single railway, upon which 
only one engine at one time, or two coupled together are allowed ; 
thus leaving a balance of 3538 miles, which are still worked upon 
inefficient principles and require the introduction of the absolute 
block system. 


on an inclined plane. For the air resists the motion of a plane in 
the same way that a plane resists the motion of a weight placed 
upon it. The nature of the resistance in both cases is normal 
ressure and friction. These are perpendicular to each other. 
he value of both factors is determined mathematically at any 
inclination. At the 18deg. of the hypothetical case given, the 
loss would be greater than stated, but at lower inclinations of 
5 deg., or 10 deg., it would be less, and the birds use the low toa 
greater extent than the high inclines. When the wings of birds 
are examined, the details of the thrusts to the front will be found. 
Correcting the statement of the value of the resolved components 
to make it harmonise with the mathematics of inclined planes, the 
position taken will be consistent with the facts, and the inaccuracy 
corrected. The error does not invalidate the reasoning at all. 
Motion on the normal line is still entirely competent to neutralise 
the other, and cause rapid reverse motion on the upward slant, 
while the resolution of the direction, as well as the quantity of the 
gravitating force by the plane, tilts its horizon while in the act of 
working on air to the full value of the force. 
Chicago, July 26th. 


I, LANCASTER. 


LIGHT PORTABLE ENGINES. 


S1r,—I have refrained hitherto from commenting on the very 
important question raised in your issue of the 30th ult. in the 
| hope that some more competent writer than I am would open a 
| discussion on the subject. As no one has done this, I venture to 
| make a beginning. , 

The whole question of light and heavy engines resolves itself 
| into this—Which will pay the maker best? My view is, that the 
| heavy engine will pay best; or that, in other words, nothing can 


Summary No, 1, 


' Number of cases in which any passenger Number of cases in which the usual requirements of the Inspect- 


line is connected with or cross.d on 


ing Officers of the Board of Trade have or have not been com- 


the level by— plied with in the following resp:cts:— 
sidiv, levers. levers. | goods lines and sidings. 
Have. Have not. Have. Have not. Have. Have not. 
England and Wales .. .. 3973 1367 17,513 (670 26,734 | 2819 | 26,938 | 2615 | 17,816 1,594 
748 216 1024 3,979 1123 3,944 1158 | 2,722 608 
393 84 1,226 277 929 1051 283 997 637 673 
Total: United Kingdom.. .. ..{ 5114 | 1667 21,883 7971 31,642 | 4993 | 21,865 | 4770 | 20,676 2,875 
Summary No. 2. 
| Total length ats railway opened for Distance the absolute 
| Double. | Single. Double. Single. 
o Miles. Miles. Miles, Miles. 
United Kingdom .. .. .. A 10,279} } 77893 | 46663 


The following table gives the details relating to the block 

and mileage of all the principal railways, and shows that consider- 

able progress has been made :— 


| Total length of |Distance worked 
‘line opened forup’n the absolute 


passenger traffic.) block system. 

| Double.| Single. | Double. Single. 

| Miles, | Miles. | Miles, | Miles. 
Cheshirelines .. .. «| — — 
Furness é 71 | 34 
Gwent Mesterm 494, +479 494 | 221 
Great Northern.. .. .. .. 570, 570 | 899 
Great Northern and G. E. Joint .. | 111 5 lll | 
2. errr | 1029 973 | 785 
Lancashire and Yorkshire .. .. ... 424 16 424 | 9 
London and North-Western... .. 1875 303 1360 273 
L. and N. W. and Gt. Western Joint .. lll | 27 lll 21 
London and South-Western... .. .. 541 207 541 199 
London, Brighton, and South Coast... 342 118 342 118 
London, Chatham,and Dover .. .. 167 10 167 10 
Manchester, Sheffield, & Lincolnshire | 265 8 218 a 
North-Eastern .. .. .. .. «- «-| 981 | 449 914 436 
North Staffordshire.. .. .. .. .. 150 18 144 18 
Somerset and Dorset Joint .. .. ... 138 |) 7 13 78* 
52 | 12 6 1 
Glasgow and South-Western.. | 100 225 67 
Great North of Scotland... 23 | 275 23 269 
Highland .. 6 411 6 411* 
Great Northern of Ireland .. .. ... 136 | 875 3 14 
Great Southern and Western .. .. 206 | 301 49 17 
Midland Great Western... .. .. . | 148 | 275 70 85 


* Nore.—The Somerset and Dorset, Highland, and some minor rail- 
ways work single lines by ‘‘ crossing orders,” instead of the traiu staff, 
ard at the present time a signalman is undergoing six months’ hard 
labour in connection with that dangerous-crossing system. 

CLEMENT E, STRETTON. 
Consulting Engineer Amalgamated 
40, Saxe-Coburg-street, Society of Railway Servants. 
, August 6th, 


CORLISS VALVES. 

S1r,—In your last issue I notice with pleasure a letter from Mr. 
T. 8S. Sawyer on Corliss valves, and soliciting the best form that 
can be adopted. This subject wants further ventilation, and I am 
glad some one has been bold enough to make the venture. Corliss 
valves work through the intervention of a lever attached to the 
valve-spindle, or centre of motion, actuating the valve by an oscil- 
lating action; therefore a thrust is im » which gradually 
wears the valve-chamber, likewise the valve. Boring the chamber 
and renewing the valve has periodically to be resorted to. 

For some years I have been working a pair of tandem engines 
with slide valves, or a worked direct from two excentrics 
onto the two steam-valve spindles on each high-pressure cylinder, 
with trip gear attached, and find the facings as bright as can 
be desired, accompanied with a coal consumption not yet much 
beaten for a continuance, providing coal-book and indicated horse- 
power be taken into account. If you can find a place for the fore- 
going in your next publication I shall feel obliged. 

Astley Bridge, Bolton, JOHN ASHWORTH. 

August 7th. 
THE PROBLEM OF FLIGHT. 

Str,—My attention has been directed to inaccuracies in my letter 
of April 3rd, found in THE ENGINEER of May 14th, which a 
mathematician would have reason for objecting to. I was so 
intent on A pret the general features stated that the mathematics 
of inclined planes was overlooked. Besides, the case has been 
investigated from the experimental direction so constantly, where 
the resolution of gravity is its beginning and end, that I have been 
the victim to some extent of a single idea. 

It is obvious that the factors of the resolution both in quantity 
and direction would be identical with those of a heavy body placed 


system’| be gained by the makers in departing from the existing type, 


which has been arrived at by a species of natural selection, or the 
survival of the fittest. To this general statement I would, how- 
ever, draw one exception. I believe that a good foreign trade 
might be done, especially in Canada, with a class of portablo 
engines which has not yet been built in this country. 

To explain my views fully would occupy a deal of space. If, 
however, you publish this letter, I will take it for granted that you 
will publish another and longer letter from me, in which I will 
endeavour to set forth my views more explicitly. Meanwhile 
puaees some of your readers will express their opinions on the 
subject. 

I may say that for many years I have made the portable engine 
a study, and that I am familiar with every engine made by any 
firm of repute in great Britain; and I hope to show that any con- 
siderable departure from existing practice—with the limitations I 
have just laid down—must end in disappointment and loss. This 
is, I know, not your opinion; but I know that you are too fair to 
ae this circumstance to induce you to decline to publish this 

etter, NorMAL PORTABLE. 
i » August 9th. 


HYDRAULIC PROPULSION, 


S1r,—I was much pleased with the letter of “‘W. H.” in ToHz 
ENGINEER of Friday last in reference to my letter of July 23rd, on 
hydraulic propulsion ; he is quite right about the bends in the 
pipes and the nozzles, also as to the latter, they would not do for a 
war ship as they would be liable to be shot away, or otherwise 
injured, and the noise of the water rushing out would be a great 
drawback on any vessel. I may say this much as regards my pro- 
peller, that I have not one bend in the pipes, neither have I any 
nozzles, and as I deliver the water below the surface of the water 
the vessel floats in, there is no noise or commotion whatever ; and 
another advantage is, that I have no pipes projecting outside the 
vessel at all, as I said in my other letter. I made a great many 
experiments, and proved conclusively that this propeller could be 
put in any vessel, large or small, and I could safely guarantee 
their efficiency in every case. 1 also went into the test of pro- 
pelling canal boats by this method, and by horse-power, and the 
propeller had much the best of it, taking the mileage and weight 
carried as my basis for the purpose, whilst it is a great advantage 
for every boat to carry its own motor, especially for getting through 
locks, &c. I have enclosed my card, and shall be glad of an inter- 
view with W. H.” GOAHEAD. 
London, August 10th. 


THE MIDDLESEX WATERWORKS’ PUMPS, 


Srr,—Referring to the recent description of the West Middlesex 
Waterworks’ engine, I should be glad to learn what advantages 
are sought to be obtained by the four valve pump illustrated, 
bearing in mind the well-known efficiency of the bucket-and-plunger 
type, which for waterworks scarcely leaves a margin for improve- 
ment, whereas in the pump illustrated, although it is stated that 
the actual displacement is equal to the full value, yet the figures 
given show a slip of about 3} per cent. Of course this cannot be 
called a bad performance. ‘i here are, however, hundreds of bucket- 
and-plunger pumps doing as well and better, so that it appears to 
be a departure from simplicity of arrangement to complications 
without any beneficial result, Beta. 

August 9th, 


FORTY-KNOT SHIPS. 


Sir,—It seems perfectly idle to urge “‘shipbuilders and ship- 
owners ought not to spend such vast sums on their ships when 
better results are always obtainable by a thorough research into 
facts, which expose fallacies and errors.” What does it matter 
what people spend over abortive designs, as long as they are pleased 
with the tout ensemble of Brunel’s Great Eastern? Yacht owners 
are scarcely the sort of people to make experiments with propellers 
and simple motors to save the pockets of suicidal tradeis, Ww. 

Lat., N., 53 deg. 38 min. 02 sec. ; 

Long., W., 12 min, 2:58 sec.; 
August 6th, 
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ROLLING MILL ENGINES AND FRICTIONAL REVERSING CLUTCHES. 


- MESSRS. DICK AND STEVENSON, AIRDRIE, ENGINEERS, 
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RUSSIAN TWIN-SCREW SEA-KEEPING 
TORPEDO BOAT. 
Ovr illustration on page 125 shows the complete plans of the 
Russian twin-screw torpedo vessel recently completed and tried 
on the Clyde. These plans have been courteously supplied by 


the builders, Messrs. Thomson, of Clydebank, and we have , 


much pleasure in congratulating them upon the successful 
trials of this little vessel. We understand that the Russian 


Government instructed Messrs. Thomson early last year to pre- | 


pare for them a design of a sea-keeping torpedo boat capable of 
steaming 20 knots per hour, with all stores and armament on 
board, and with sufficient fuel and other ies for st i 


1200 knots at 10 knots per hour. Her designers, after full con- | 


sideration of the necessities and requirements of such a vessel, 
proposed to make her with twin engines and twin boilers. The 
advantages of the duplicated arrangement are obvious; but as no 
twin-screw torpedo boat of any importance had been made in 
this country, and as some eminent torpedo boat builders were 
very decidedly of opinion that a considerable loss of speed would 
necessarily follow the adoption of this system, it was not with- 
out hesitation that the system was finally adopted. At the 
preliminary trial on 5th August the vessel attained a mean 


speed of 21°9 knots. This result has fully justified the course | 


of action of her designers, and has shown that the twin-screw 
system in torpedo boats is at least as efficient in propulsion as 


the single screw. It is possible that the establishment of this fact 


may lead to acomplete change in the system of torpedo boat 
propulsion. This vessel is 148ft. long over all, 17ft. beam, and 
9it. Gin. depth at the middle. Her displacement with coals on 
board for 1200 knots steaming at 10 knots per hour, with stores 
and equipment for twenty-four men, and with her armament 
and outfit complete for a fifteen days’ cruise, is 125 tons, but as 
the bunkercapacity is sufficient for 3600 knots steaming at 10 knots, 
she will generally leave port at a displacement of 160 tons. As 
may be seen from the plans, her general arrangement of torpedo 
armament forward is not very different from 
that of the smaller torpedo boats. She has 
two 19ft. tubes in the bow, but she has in 
addition a 19ft. broadside tube on the deck. 
Her gun armament consists of two 37 mm. 
Hotchkiss revolving cannon placed forward 
abreast of the funnels. This appears to us to 
be avery good arrangement, as both guns can 
be fired right ahead and right astern. The 
magazine of this vessel is directly under the 
guns, but is well protected by being below the 
water-line. The conning tower is thickly 
plated on the front, and the chain locker on 
the deck immediately in front of it aids con- 
siderably in the protection of the telegraphs, 
steering gear, and voice pipes contained in it. 
The forward part of the deck in wake of the 
«torpedo tubes is covered with thick plating to 
protect the tubes and the men working at 
them. The machinery and boilers have coal 
bunkers completely surrounding them, thereby 
affording a double skin and a protection from 
gun-fire. The boilers are in two separate 
compartments. The advantage of the dupli- 
cated machinery may be seen, when it is re- 
membered that in a boat with one boiler and 
one engine, if either engine or boiler is 
damaged the propelling power is gone, whereas 
in this arrangement with one boiler damaged 
the vessel will travel at 174 knots, or with one 
engine damaged at about 17 knots. The ma- 
chinery is of the usual torpedo-boat type, excepting that piston 
valves are adopted instead of flat slide valves. At the preliminary 
trial the engines ran exceedingly smooth, and gave no trouble 
even at 395 revolutions. The boilers and engines were in complete 
communication, and no sign of priming was shown, so that the 
sometimes assumed difficulty of working locomotive boilers in 
groups did not exist in this case. The engine room contains, 
including the main engines, thirteen distinct sets of machinery. 
Steam starting gear is fitted for facility in handling the engines. 
The vessel is fitted with thirty incandescent lights, and a search 
light of 12,000 candles. The masthead and side lights are 
electric. 

The vessel is divided into twenty-two watertight compart- 
ments. In the crew space, for about three feet in the vicinity of 
the water-line the vessel has a double side, divided longitudi- 
nally into small compartments each about three feet long. As 
this vessel is most likely to attack end on, and as the crew 
compartment is the largest compartment in the ship, it has been 
thought desirable to adopt this extra precaution for safety under 
fire. In the largest compartments ejectors are fitted, and there 
are two in the engine room in addition to the two six-inch centri- 
fugals. The total pumping power in this ship is 2000 tons per 
hour, so that she-can pump out her own displacement in four 
minutes. This is, we believe, the greatest proportional pumping 
power ever given to a vessel. 

The extra manceuvring power of twin screws, as compared 
with single, is one of the many advantages of twin propulsion, 
but in this vessel an attempt has been made to add very much 
to the steering qualities by giving an unusually large rudder 
area. The rudder is formed on a system patented by her 
builders, whereby the advantage of the balanced rudder is gained 
without its accompanying disadvantage. The dead wood aft is 
cut away, and the rudder is extended forward of its axis and 
below the upper dead wood, so that the twisting moment due to 
the pressure is partially compensated, while the pressure on the 
upper dead wood, which is so potent in turning a vessel with an 
ordinary rudder, is very largely retained. When going at full 
speed the vessel made a complete circle in 73 sec. The extreme 
sensitiveness of movement and the complete control of the 
steering of the vessel were remarked by all who were present at 
the trial. A further advantage of the large rudder area 
in a twin screw ship is seen when the vessel is under 
way with one screw only. One degree of the tiller kept 
her on her course. It is obvious that the larger the angle of 
rudder necessary to keep the vessel on a course the greater 
the loss due to resistance, and it can be readily shown 
that a small angle with a large rudder causes less 
resistance than a large angle with a small rudder. This 
vessel is also fitted with a bow rudder, which still further 
adds to her turning capabilities. One great advantage 
of the arrangement of the after rudder in this vessel is 
the complete contro] that it gives when the vessel is going 
astern, This vessel was steered for some time going full speed 
asterc and in all conceivable ways, but though she showed on 
the measured mile a speed of 154 knots when running in 
this way, she was as completely under control as when 
going ahead. The difficulty of steering in going astern 
has been a weakness hitherto in torpedo boats, which need not 
exist in future. This vessel completed a circle in two 


thiputes going full speed actern, The steam stecring gear iz a, 
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new patented arrangement whereby the vessel may be steered 
by her bow or stern rudder, or by both together, by hand or by 
‘ steam power, and when steering by hand her steam gear may be 
| used for working the capstan, The steam gear puts the rudder 
over when the vessel is going at full speed in the very short 
time of eight seconds, 
The official trials of this vessel will take place early next 
' week, and we hope to give a detailed account of them in our 
, next impression. 


|BOGIE EXPRESS PASSENGER ENGINE AND 
TENDER. 


Tuis engine, exhibited at Edinburgh and illustrated by our sup- 
| plement this week, has been manufactured by Messrs. Neilson for 
the Caledonian Railway Company to work express passenger traffic. 
It is novel in design in being the first of its class combini 

inside cylinders and single driving wheels with a four-wh 

bogie. Of late years owing to the increased weight of through 
passenger trains consequent on the introduction of more com- 
modious carriages, sleeping cars, &c., engines with single driving 
wheels have been to a great extent displaced by four-wheel 


coupled engines, having greater adhesion ; although it is undeni- | 
able that for trains within their adhesive powers no class of | 


| engine can run with so much freedom and steadiness, and with 
so little tear and wear to engines and permanent way, at very 


however, the grip of the driving wheels upon the rails is not 
secured entirely by excessive insistent weight, as is usual in 
engines of this class, but a sand jet is directed in front of the 
driving wheels immediately to the point of contact between the 
wheel and the rail by a jet of compressed air from the Westing- 
house reservoir being led into the sand pipe near the orifice. 
This jet is always in operation when the traction requires it 
while the engine is running with a train, and it is worked 
simultaneously with and by the same handle as the sand valves, 
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the quantity of sand required when in constant operation being 
about one pound per mile. The leading dimensions of the 
engine are as follows :—Cylinders, 18in. diameter by 26in. stroke, 
and boiler pressure 150 lb. per square inch; driving wheels, 7ft. 
diameter ; trailing wheels, 4ft. 6in.; and bogie wheels 3ft. 6in. 
diameter; total wheel base, 21ft. lin. The distributed weights 
when the engine is in working order are, bogie, 13°5 tons; 
driving wheels, 17 tons; trailing wheels, 11°4 tons; total, 41°9 
| tons. The tender is carried on six wheels 4ft. diameter, on a 
| wheel base of 13ft., has a capacity of 2850 gallons, and when 
loaded with coal and water weighs 33°5 tons. The total wheel 
base of engine and tender is 42ft. 6in., and total weight when 
fully loaded 75°4 tons. Both are fitted with the Westinghouse 
brake, which acts on all the wheels of the tender, but only on 
the driving and trailing wheels of the engine. The blast pipe is 
of the kind known as the “ Vortex,” recently patented by Mr. 
W. Adams, locomotive superintendent of the London and 
South-Western Railway, in which the blast issues from au 
annular space at the top of the pipe, the centre part being 
expanded below to a wide opening in front of the lower tubes, 
by which the draught through them is materially increased, and 
they are kept clear of the usual obstructions of soot and ashes ; 
the consequence is greater boiler efficiency, and the blast being 
| softer, and its effect more equally spread over the whole flue 
area of the tubes, the quantity of cinders carried through is very 
small, and the necessity for such a complicated obstruction as a 
spark catcher is avoided. The slide valves are worked by the 
ordinary link motion, and the slide valve for each cylinder is in 
| two widths, one half of the exhaust steam passing round the 
| barrel of the cylinder to join the exhaust opening above. The 
reversing is effected and expansion varied by an ordinary handle 
and notch plate. These and other minor details are shown 
| clearly in our engravings. We should mention that the water 
| gauges and fittings on the back of the fire-box are of a new white 
| metal alloy called arguzoid, which has a bright silvery appearance 
| and takes a high polish. Altogether the workmanship and 
| finish of the engine and tender are of the highest class. Our 
| illustrations consist of longitudinal sectional elevation and plan 
| of engine, which we publish this week. In our next issue we shall 
give a cross section showing motion plate, cross section of 
fire-box, and half cross section and half front elevation of smoke- 
box, and sand pipe nozzle with air jet connection. From a financial 
point of view the results of the adoption of this engine will, it 
is expected, be generally a lower first cost and a considerable 
saving in the upkeep of the engine, which, in the lifetime 
of a locomotive, will represent a very considerable sum, and 
enable railway companies to some extent to meet the effects of 
reduced rates, which seem to be looming in the immediate 
future. Messrs. Neilson and Co, employ at their works over 
2500 men, and over 200 locomotives of the heaviest class are 
| turned out annually for service in every quarter of the globe. 


THE GRAND JUNCTION AND SOUTHWARK 
AND VAUXHALL WATERWORKS. 


On Tuesday the members of the Society of Engineers visited 


| these works under the guidance respectively of Mr. Alex. 
| Fraser and of Mr. J. W. Restler, the engineers to the two com- 


panies, The visit was instructive, both as respects the 


engines uscd by the companies and the pew system—originated 


| 


high speeds, as the single driving wheel engine. In this engine, 


SECTION THROUCH CONNINC TOWER 


SECTION THROUCK 
TORPEOO 


by Mr. Fraser—of partial filtration of the river water by causi 
it to pass through the beds of gravel naturally in situ, The 
water is led from the river to gravel-filled trenches, from which 
pipes ew the water to the natural gravel beds. About 150ft, 
to 200ft. from the ends of these buried pipes are sunk 
open-jointed pipes at two or three feet lower than the 
feeder pi ; and into these water flows from the gravel 
beds, and is Bee into the companies’ reservoirs. This 
water, it n hardly be said, is perfectly good potable 
water, but the companies pass all through the regular artificial 
filter beds, The use of the natural gravel beds has been found 
very successful by Mr. Fraser, and works of the same kind are 
now being carried out by Mr. Restler for the Southwark and 
Vauxhall Company. The system necessarily requires a 
area of land, and to obtain this and keep it free from pollution 
the companies have become owners of large estates. A good 
deal was seen of the processes of sand washing, and many 
suggestions were made as to obtaining clean sand from sand 
hills by the sea and elsewhere, Comparisons were made between 
the old and the new engines, and the still more recent direct- 
| acting horizontal pumping engines, of large size, which have 
been erected in this country and in the States, and giving a 
very high duty. The Cornish engine seems to remain a 
| favourite, and it is questionable whether it and the Bull engine 
| can be beaten, 
At the Southwark works the visitors saw in course of comple- 
tion the new engines constructed by Messrs. Moreland and Son, 
of London, to the design of the company’s engineer. These 
| engines are of the inverted cylinder direct-acting rotative type, 
compound and surface-condensing. The cylinders are 32in, 
| diameter and 52§in. diameter respectively, and 84in. stroke, and 
| are intended to run at fifteen revolutions per minute, giving a 
piston speed of 210ft. per minute, the cranks being at right 
angles. Steam pressure in the boilers 1001b. per square inch. 
The pumps are 19in. diameter by 84in. stroke, double-acting, 
one pump being placed directly under each cylinder. They are 
calculated to pump 12$ million gallons in 
twenty-four hours to heightof 280ft. The valves 
are of the four-beat type. The engines col- 
lectively will indicate 976-horse power, to 
1200, and with boilers will weigh 800 tons. 
There are six steel Lancashire boilers con- 
nected with these engines, each 7ft. 6in. dia- 
meter by 28ft. long, and having each two 
Fox's corrugated flues, 3ft. diameter. The 
feed-water will through one of Lowcock's 
economisers on its way to the boilers. The pre- 
sent engine power consists of two pairs of 
loaded Cornish engines, by Harvey and Co., of 
Hayle. The visitors also saw here a pair of 
engines of marine type working a set of 


older engines of the Cornish and Bull 
‘pee. The engines at the Grand Junction 

orks are as follow:—Three direct-acting 
Cornish engines, by Harvey and Co., and two 
compound rotative beam engines, by Jas, 
Watt and Co,, of Soho, Birmingham, the 
steam being supplied from thirteen Cornish 
boilers. The collective power of the engines 
is equal to lifting 8 million gallons of water in 
twenty-four hours to a height of 150ft., the 
usual quantity being about 54 million gallons, 
Those present included Professor H. Robinson 
and Messrs, W. Schénheyder, C. Gandon, J, 
J. Church, A, T. Walmisley, Mackie, and 
After compl oy 
completing the visit to the works, the met for 
dinner at the Mitre Hotel, Hampton Court. sated 


RAILWAYS AND THE COAL TRADE. 


As in more than one = the question of the cost of carriage 
of coal on railways has been siiedtcompeciie for use in manu- 
factories—it is well that some of the facts which enable the 
statements on both sides to be fairly tested should be examined. 
An official statement of the quantity of coals carried on 
the chief railways of the kingdom comes therefore oppor- 
tunely. The Midland Railway stands at the head of the coal- 
carrying railways, Last year it increased the tonnage carried 
from 14,846,550 tons in 1884 to 14,937,216 tons last year, but 
the latter quantity was still below the tonnage carried in 1883, 
The North-Eastern Railway has carried less coal each year since 
1883; and the London and North-Western tonnage, though less 
in 1884, rose slightly last year. The Great Western experience 
is somewhat similar, a decline last year having taken place. 
The Taff Vale is the next of the coal-carrying lines, and it has 
enlarged its tonnage yearly; and this remark applies to the 
Caledonian and the Lancashire and Yorkshire; and without 
going through the list in detail, it may be said that there are the 
figures given in the Blue-book on mines and minerals for fourteen 
of the chief coal-carrying lines, They carried in the last year 
from 14,937,216 tons to 232,101 tons; and though it is not easy 
to decide exactly, because the same tonnage often passes over 
more than one railway, yet there seems to have been a decrease 
in the saemraeinl coal for each of the two last years, More 
coal in that period has been shipped, foreign and coastwise, so 
that it is evident that the decline in the demand is in the home 
consumption. In the same blue-book the key to one of the 
chief sources of decline is shown, because it is proved that 
there has been much less coal used in the crude iron trade; and 
though we have not the returns, probably this is true as to the 
more dep malleable iron trade. In several other of the 
manufacturing industries there is a falling off, and it may be 
therefore assumed that it is in the manufacturing industries 
that we find the chief decline in coal consumption, and con- 
sequently in the coal carried. Whether the fact that railway- 
carried coal has a generally twofold rate of charges—and 
higher of the two is that for manufacturing use, whilst the lower 
of the two is on the coal shipped—whether that fact has to do 
with the fall in the coal used in manufacture and the increase 
in the coal shipped need not now be discussed. Put the falling 
off in the ool carried for local use on railways is a fact, not a 
matter of opinion, and that in the face of a very large increase 
in the quantity carried into London by rail; and it is well that 
the attention of the railway companies should beas prominently 
directed to the subject as it has been of late. It cannot be too 
often repeated that the local use of fuel is that which gives the 
greatest profit to the railway companies, and it is the one they 
ought to treat with fairness as great and rates as low as that 
of the coal for shipment. i 


Guns FoR ZANZIBAR.—The battery of six guns which isintended 
as a gift from the Emperor to the Sultan of Zanzibar is now ready 
for despatch to Africa. The guns have been made at the Spanday 


establishment, 
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PARIS.—Madame 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
Booksellers. 


IE 
LEIPSIC.—A. Bookseller. 
NEW YORK.—Tre Wittmer and Roozrs News Company, 
81, Beekman-street. 


PUBLISHER’S NOTIOE. 


*,* With this week's number is issued as a Supplement, a Two- 
Page Engraving of an E. Locomotive for the Caledonian 
Railway. Every copy as issued by the } contains this 
S » and subscribers are requested to notify the fact 
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TO OORRESPONDENTS. 
Registered Telegraphic Address— ENGINEER NEWSPAPER, 


by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to ir destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

D. H. anp G. H. (Sunderland).— We cannot identify the patent from your 
vague description. 

Lecrot DaLe.—The largest tenders we know of are some on the Midland 
Railway, which hold about 3000 gallons. 

G. W.—I have some knowledge of thematics you cannot read a 
better t than Clerk-Maxwell’s treatise on heat, which you can obtain 
through any bookseller. 

J. J. (Huddersfield).—A cylinder 7jin. diameter and lin. stroke will drive 
your launch at about 5} miles an hour if she is of good form and the 
boiler will supply plenty of steam at 901d. A three-bladed propeller, 
about Sft, in diameter, and of such a pitch that the engine can make 
about 200 revolutions per minute, will do. 

Inq uinER (Whitehaven).— We shall be very pleased to receive the information 
to which you refer. Lead in valve gear must be used judiciously or it will 
do more harm than good, too early an admission operating very prejudicially 
under certain circumstances, as, for example, in Cornish engines, where it 
will prevent the engine from going fully “ out of doors,” and will waste 


steam in consequence. 

D. L.—(1) The work to be done on the plate is the same, and the surface 
speed of the roll is the same, no matter what the diameter of the roll may 
be 7 fore the force tending to separate the rolls will be practically the 
same, no matter what the diameter of the rolls. (2) The resistance offered 
to the engine in rolling a plate may all be referred to the friction of the 
roll necks, and to what may be termed rolling resistance, about which very 
little is known, As, however, it is certain that the resistance of the necks 
is very large, it ws evident that the smaller the neck can be made in relation 
to the roll the less the resistance will be; and as the neck can be made 
smaller in proportion to the diameter of the roll as the latter is augmented 
in dimensions, there is reason to believe that a mill with small rolls will 
offer more resistance to the engine than a mill with large rolls. There is, 
however, no very definite information available on the subject of the distri- 

bution of work in rolling mills, 


GLASS ROLLERS. 
(To the Editor of The Bngineer.) 
Sir,—I shall be obliged to any of your correspondents who 
me the numes of makers of vellere about to 
lft. to 3ft. long, smooth and round on outer surface, and straight. 
Leicester, August 10th. 


FLOW OF WATER THROUGH SMALL LONG PIPES UNDER 
HIGH-PRESSURE. 
(To the Bditor of The Engineer.) 


Sin,—Would some of your readers kindly give me a simple rule for 
the velocity of water in how soon would a pipe 
jin, bore ‘e 500 gallons, there 4 at the supply end a vertical 


head of 100 yards, and afterwards a horizontal distance of 600 yards, the 
boing’‘caried 700 yards from supply to discharge? 


THE “ PATENT JOURNAL.” 
(To the Bditor of The Engineer.) 

S1r,—I notice in the ‘Patent Journal” in this week’s that 
— No, 9812, for Improvements in Knitting Machinery, ted to 
y burn, » instead of Nottingham. I should not have 
troubled you but the same thing took place in connection with my patent 
No. 7396, 1885, I take Tae Exoineer in regularly, but think if these 
mistakes occur always in my case they are likely to do so in others, and 

‘J not altogether to upon, 
verpool-street, Nottingham, A. CLARINGBURN, 
August 6th. 


[We are not responsible in any way for the error.—Eb. E.) 
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received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tue ENGINEER weekly and post-free. 
Subscriptions sent by Post must be accompanied by letter of 
ore to — Stas . Thick Paper Copies may be had, if preferred, at 
rates. 

Remittance by Post-office order. — Australia, ~~, Brazil, British 
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ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 

ment measures am inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order in payment. Alternate advertisements will be inserted with all 

ical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
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other letters to be addressed to the Editor of Tue Encinerr, 163, Strand. 


MEETING NEXT WEEE. 
InstITUTION OF MECHANICAL EncGINEERS.—The summer 


‘a! this Institution will be held in London on Tuesday morning, the 17t! 


August, and Wednesday morning, the 18th of August, at 25, Great 
George-street, Westminster. The chair will be taken by the president, 
-past 


India,” by Mr. Charles Sandiford, of Lahore. © ‘‘ Description of a Portable 
Hydraulic Drilling Machine,” by M. Marc Berrier-Fontaine, of Toulon. 
" ption of the Blackpool Electric Tramway,” by Mr. M. Holroyd 
Smith, of Halifax. ‘On Triple Expansion Marine Engines,” by Mr. 
Robert Wyllie, of Hartlepool. Numerous excursions to works and places 


36 | of engineering interest in and near London have been arranged. 
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OFFICERS AND MANUFACTURERS. 
WE may expect to hear a good deal on the subject of 


tary | the relations of Government officers with Elswick during 


the next few months, when we shall be in a position to 
speak more to the purpose than at present. As many of 
our readers must have seen, application has been made for 
an inquiry by officers in high position in order to dispose 
of reports which are circulated. Among other applicants, 
by the late General Reilly, the recent Inspector-General of 
Artillery, and for a short time Director of Artillery, a man 
whose transactions with Elswick were, so far as we know, 
only of the most formal and official character. We imagine 


the | that General Reilly had precisely the same pecuniary and 


rsonal interest in Elswick that Lord Coleridge himself 

that is, presumably, none whatever. When officers 

in this position ask for inquiry we imagine that reports 

have run so far that an investigation has become desirable 

for the sake of the credit of our departments as well as 
that of Elswick. 

At present there is little to say on the subject beyond 
explaining one or two matters on which there appears to 
be misapprehension, simply for want of information. For 
example, we would quote the following passage from the 
Times of August 9th:—“ Lord Coleridge asked if Captain 
Noble had ever been a member of the Ordnance Com- 
mittee. Mr. Percy Gye, for the defendants, said that he 
could not say if Captain Noble had actually been a 
member, but he desired to call the attention of the Court 
to the following fact on the subject:—In the Times of 
July 26th, 1886, under the heading of ‘The Ordnance 
there had appeared a letter signed ‘A. 
Noble, Director for Sir W. G. Armstrong, Mitchell, and 
Co., Limited” in which there had been the following 
words:—‘The only ground we can conceive for this charge 
is that occasionally some shareholders in the company— 
for example, the writer of this letter—have been associated 
temporarily with the Ordnance Committee for the pur- 
pose of special reports.’ Lord Coleridge then said that the 
affidavit of Captain Noble might be true and nevertheless 
very misleading. It might be true by the card only, for an 
Ordnance Committee might be presumed to have had toreport 
upon guns—that did not seem to him to be a violent assump- 
tion.” As we understand this, Lord Coleridge surmises that 


Captain Noble had stated that he had not been a member of | | 


the Ordnance Committee, although, as a matter of fact, he 
had been at times associated with it—in short, that he had 
based an unqualified denial of the fact of his being a 
member on the ground that he had not been a permanent 
and formal member. This Lord Coleridge suggests may 
have been misleading; because if he was at times acting as 
a member, he may have dealt with guns and matters in 
which Elswick was concerned. If we really understand 
this as Lord Coleridge’s view, it argues so total a misappre- 
hension of the circumstances of the case, that some ex- 
planation seems desirable. We have not any conception 
of what Captain Noble or any one else interested in the 
case may say or think about it. Whether Captain Noble 
will be shown to have behaved very badly or the reverse 
does not now concern us, or affect our present object, which 
is simply to explain, in common fairness, conditions which 
appear to be misunderstood. From time to time, ques- 
tions come up calling for investigation by those having 
special experience. Recently the behaviour of gun steel 
was investigated by a special committee, on which repre- 
sentatives of the firms who had most experience of the 
subject were invited to sit, Sir Joseph Whitworth’s firm 
and Elswick being both represented. The behaviour 
of powder in the bore of guns some years since was a 
somewhat similar matter. On both of these committees 
Captain Andrew Noble sat. He sat there recognised as a 
member of the Elswick firm, specially invited by the Govern- 
ment, to give the benefit of sega: bor sh Had he not 
been a member of Elswick, he would not probably have 
had the experience which was needed. In the special 


subjects thus dealt with, knowledge and experience would 
only be found in conjunction with a manufacturing in- 
terest. But no Secretary of State or Surveyor-General 
in his senses would appoint a body of such men to decide 
on questions involving supply ; nor could members of firms 
consent to deal with such questions. The investigations 
above mentioned concerned the action of gas in the bore of 
guns in theabstract, and the best treatmentofsteeltubes. The 
conclusions arrived at were applicable to all ordnance and 
at the service of everybody. Nothing could be more 
open and straightforward. 

The evil, which we understand Captain Noble to deny, 
is the palpable one of a man known and recognised only 
asa wale of the Ordnance Committee having an interest 
in Elswick. A man who is appointed to look after the 
interests of the country and decide on questions involvin 
orders to contractors must be wholly independent; an 
any private personal interest he has in any of the questions 
he decides, puts him in the position of a man who is 
bribed. Ignorance only can confuse this with the fact 
of Government asking the member of a manufactur: 
ing firm to give the benefit of his opinion on some abstract 
scientific question. We could hardly have believed that 
such a mistake could be passed unnoticed, but we see no 
other conclusion to arrive at in the face of the words used, 
and the fact that we know that Captain Noble served on 
these two special committees. 

The question of the relations of officers who have left 
the service with manufacturing firms appears to be about 
to be opened, and is a large one. When an officer is com- 
wheelie retired after years of manufacturing work, it is 
very natural for him to seek for employment, and very 
probable that he will find it in a private firm manufac- 
turing war stores. There are good and sound reasons 
for this, and also there possibly may be bad reasons. The 
officer’s knowledge and experience, character, and reputa- 
tion may all be sound recommendations. On the other 
hand, it may be urged that he is receiving the reward of 
secret service previously done for the firm he afterwards 
joins. We state this broadly and plainly, because we wish 
to look the matter fully in the face. We should deal with 
it briefly as follows :—An officer who has not held a posi- 
tion in which he had to decide on questions of supply, has 
not presumably been able to render dishonest and secret 
service, and such an officer on his retirement appears to us 
to be free to go into any firm without scruple or hesitation. 
On the other hand, a retired officer, who in any. way 
guided the orders given for contracts is in a position of 
difficulty. Such an officer may have acted with com- 
plete independence and without a thought of the 
future, om may suddenly find himself out of the 
service, and the question may present itself to him for the 
first time. There may be nothing wrong, nor is there then 
any opportunity even of doing wrong, but an officer so 
placed may well find it difficult to act with a regard to his 
reputation. Such an officer would, we think, do well to 
lay the whole matter before the Government before 
deciding. The difficulty in which he is placed ought to be 
an argument against lightly superseding an officer in such 
a position. At the same time it must not be supposed that 
officers who have joined private firms have been in this 
difficulty at all. Those in the manufacturing depart 
ments have rather been in the position of rivals to 
private firms, and have had no sort of voice in 
the giving of orders. Even the superintendent of the 
gun factories could hardly influence the orders given 
to Elswick, unless it were by declaring the inability 
of his own department to undertake jobs, which would, 
consequently, fall to Elswick or Whitworth. As a matter 
of fact, superintendents of the gun factories have rather 
been attacked for opposite conduct, for prejudice against 
private work, and getting work done by their own depart- 
ment whenever they could manage it. We carefully 
abstain from mentioning names, and we do not wish to 
follow the subject further. We are prepared to accept any 
view that may be the outcome of an investigation, but we 
wish to give our readers a clearer general view of the position 
of officers and committees than appears to be entertained 
even by those who should be well informed. 


LOCOMOTIVE ENGINES. 

In the design of locomotive engines changes are still 
being made daily, all no doubt intended to augment their 
efficiency in some way. They are expected either to increase 
the hauling power of the machine, or to reduce its con- 
sumption of fuel, or to render repairs less frequent or 
ess costly. We can scarcely name an instance in which 
an attempt is made to reduce the first cost of the machine, 
if we except Crewe practice. Mr. Webb has for many 
years endeavoured—and no doubt with much success—to 
reduce the price of his engines. We do not speak now of 
his compounds, which are necessarily very costly machines. 
So far as isknown, his engines are not less durable or efficient 
than those made by other engineers ; but they are certainly 
deficient in finish, and his success naturally leads to the 
question, Is the first-class workmanship deemed indispens- 
able by the great majority of locomotive superintendents 
really necessary? We hold that it is, and that in the long 
run it pays. A great deal of course depends on the con- 
ditions under which a line is worked, and when there are 
plenty of engines it is less necessary that they should be 
of the best quality than is the case where the locomotive 
superintendent is hard pushed for the means of carrying 
on his traffic. The whole question of first cost is, however, 
one well worth consideration and discussion. On the one 
hand, it is urged that the difference between the price 
of a very highly-finished locomotive—and by high finish 
we do not mean mere polish—and one made with less care, 
cannot exceed £100 or thereabouts; a saving too small to 
be of any great importance. On the other hand, it is 
argued that the difference is much greater, an engine cost- 
ing but £1800 at Crewe which made elsewhere will cost 
about £2200; and that, even if this were not the case, 
although £100 per engine may not be much for one engine, 
yet that it represents a very large sum when the equipment 
of a line has to be considered. Thus, for 500 engines, a 
saving of £100 each will represent no less than £50,000 
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which is surely worth having. There is a great deal to be 
said on both sides. Our own opinion is, as we have said, 
that locomotives should always be as good as it is possible 
to make them ; and this, we may say, does not imply that 
money should be wasted on them. 

Locomotives tend daily to become more costly because 
they are daily augmenting in weight. Much of this isdue 
to traffic rs and not to the locomotive superinten- 
dents. The former insist on having more and more 
—_—— 4 te and the weight of trains is increasing. 

e public demand roomy carriages, and the weights of 
railway vehicles augment rapidly with their size. e pro- 
portion of dead weight to paying load in passenger trains 
is now greater than it ever was, and the locomotive must 
be made to comply with the altered conditions. We hear 
very little now of main line passenger engines with 16in. 
cylinders ; a few years ago they were common enough. 

ot only have cylinder diameters increased, pressures 
have augmen They have risen from 1201b.—which 
was considered high not so long ago—to 150 Ib., and Mr. 
Webb is carrying 175 lb. in some of his boilers. These 
things all mean more weight, because the boiler must be 
heavier, and all the parts of the engine must be increased 
in dimensions to bear the additional strain. The use of the 
bogie, too, has considerably augmented weight; and weare 
not surprised to find that opinions differ widely among 
locomotive superintendents as to its value. No doubt 
bogie engines perform very well ; the question is, do they 
perform better than engines of similar dimensions doing 
the same work without bogies? Have they proved them- 
selves safer? Do they spare the permanent way and 
reduce the cost of i's maintenance? Are they worth the 
considerable sum they cost? It is sometimes urged that 
the engines now built are so big that the bogie has become 
a necessity. This is erroneous. Some of the most powerful 
locomotives in the kingdom have no bogies, and get along 
} erfectly without them. 

it is a noteworthy fact that however much change may 
be effected in the type of a locomotive, certain proportions 
appear to be incapable of alteration without doing harm, 
two and a-half square feet of heating surface ought to be 
provided for square inch of piston area, or, what 
comes to the same thing, the area of one piston multiplied 
by five will give the proper heating surface. Thus, the 
area of a 17in. piston is 227 square inches, and 227 x 5 = 
1135 square feet. An 18in. cylinder has an area of 254°4in. 
and 2544 x 5 = 1272. In like manner, the proper surface 
for 19in. cylinders is 1417 square feet. Of course this is 
not te be ed as a hard-and-fast rule, but it will be 
found that it is quite in accord with the best locomotive 
practice of the day, and that when an attempt has been 
made to reduce the proportion the engines have not proved 
good steamers with heavy trains. On the Great Southern 


and Western Railway of Ireland 18in. cylinders go with | H 


1050ft. of surface, but the stroke is only 24in. On the Great 
Eastern Railway we have 1200ft. with an 18in. cylinder, 
26in. stroke, and on the Brighton Railway, 1485ft., with 
an 18} cylinder, 26in. stroke. It must not be forgotten, 
however, that a boiler with too little heating surface may 
be made to steam better by increasing the size of the fire- 
box, and we could name instances where locomotives have 
been greatly improved by having had the backs of the fire- 
boxes taken out and the fire-boxes lengthened 12in. 
This brings us to a very important question for con- 
sideration. The grate ought always to bear a due 
—— to the heating surface; and ought not to 
ve less than about one square foot of area to 
sixty square feet of heating surface.. If now we take an 
engine with 19in cylinders, the heating surface is, as we 
have seen, in round numbers, 1400 square feet, and this 
divided by 60 gives us, in round numbers, 23 square feet 
of grate. But to get such a grate into an engine of the 
ordinary gauge can only be done by using a fire-box of 
uncommon length; for, taking the width of the grate at 
3°3ft., it would have to be no less than 7ft. long. Grates 
very much longer and wider than this are used abroad, 
ee grates over 7ft. long have been used in this country 
in the early days of coal-burning. Such furnaces can be 
fired readily enough, but their use involves a serious prac- 
tical difficulty quite unconnected with firing. An engine 
with 19in. cylinders is pretty certain to have 7ft. wheels 
and to be coupled. It must be coupled either forward 
or backward; and no one in this country has, to our 
knowledge, run with a 7ft. leading wheel. We do not 
say that it ought not to be done; we are very far from 
saying anything of the kind. But we have to take things 
as they are, and most English Jocomotive superintendents 
will insist on coupling their driving and trailing wheels. 
With a 7ft. grate and inside cylinders, this would entail a 
coupling rod no less than 9ft. Gin. long at the very least; 
and this is more than any locomotive superintendent would 
care to risk. The only way out of the difficulty would lie 
in pitching the grate above the trailing axle; but this 
involves many objectionable features, and the result 
hitherto has been that the English locomotive, if coupled, 
is objectionably restricted in grate area. All difficulties of 
this kind can be got over at once by usingsingle engines; and 
- we are disposed to hold that an undue preference has been 
given to coupled engines for fast traffic. It is true that such 
engines do give trouble by slipping in bad weather; but 
this is not an insurmountable difficulty, and there are at 
this moment hundreds of single engines working very 
heavy and fast traffic with perfect success. We may cite 
Mr. Stirling’s splendid outside cylinder engine, with 8ft. 
drivers, on the Great Northern, and Mr. Stroudley’s engines 
on the Brighton line, tosay nothing of the single engines on 
the Great Western and London and North-Western rail- 
ways, to ayeet our argument. One of the most recent 
examples of the single engine is the fine locomotive con- 
structed by Messrs. Neilson, which we illustrate this week. 
In this engine it will be seen that sand is used for perhaps 
the first time in England on scientific principles to secure 
adhesion. Jets of clean sand are blown under the driving 
wheels by compressed air from the Westinghouse brake 
reservoir, and, we understand, that where this scheme has 
been tried the results are all that can be desired. The 
quantity used is only about 1 1b. per mile. 


THE ENGINEER. 
The 


t advan of the single engine is that it 
leaves untrammelled as to the propor- 


tions of his boiler. In a large number of engines cast 
iron foot- are used to equalise the weights on the 
wheels. It will be found far better to extend the grate 
backwards a few inches, and this can be done to any 
reasonable extent desired with the single engine. The 
essence of success in locomotive engineering is ample boiler 
power. Nothing will compensate for the absence of this 
essential; and t design which is most favourable to the 
boiler may be accounted as most favourable altogether. It 
may be urged that the proportions we have named above 
are often widely departed from. We are quite aware of 
the fact, but the circumstance does not prove that the 
proportions we have named are defective; practice demon- 
strates the contrary. 


EXPRESS ATLANTIC STEAMERS, 
THE 


ae read by Mr. Parker, chief engineer sur- 
veyor to Lloyd’s, and Mr. John, manager to the Barrow 
Shipbuilding Company, during the recent meeting of the 
Institute of Naval Architects, must be taken together. 
They are the complement each of the other. A very full 
abstract of Mr. Parker’s paper ap 1 in our columns 
last week, an equally full abstract of Mr. John’s paper will 
be found on page 124. To the latter we shall refer first. 
There was no reason, indeed, why it should not have been 
read first. Mr. John deals with ships, Mr. Parker with 
engines, and the ship comes before the machinery by which 
she is propelled. r. John sets forth succinctly the his- 
tory of the Atlantic steamer, and sketches the manner in 
which the most remarkable engineering triumphs ever 
heard of have been brought about. There is really nothing 
in the world like the fleet of express steamers which now 
maintain communication between the old and new world; 
and the more carefully the ships, their engines, and their 
performances are examined, the more cause do we find for 
admiration and wonder. Familiarity does not in this case 
produce contempt, but it does evoke criticism, and splendid 
as the achievements of the engineer and the shipbuilder 
rot” been, both are agreed that they have not yet reached 
ity. 

One of the first things to suggest itself about such ships 
as the Etruria or the Umbria is the vast cost at which 
their efficiency has been obtained ; a cost which no one in 
his senses would have suggested a quarter of a century 
ago. We do not here refer so much to the outlay of capital 
on ships and engines, enormous as that is, as on the work- 
ing expenses. Let us com the performance of the 
Etruria with that of the Britannic. An interval of nearly 
ten years separates the construction of the two ships. 
The Britannic is still running. Her consumption is, we 
believe, about 90 tons of coal per day of twenty-four hours. 
er average, Mr. John tells us, 8 days 9 hours 
outwards, and 8 days 2 hours homewards. Her consump- 
tion may, allowing for getting up steam, &c., be taken at 
840 tons per voyage. The Etruria’s fastest e has 
been 6 days 5 hours 31 min. Her average we do not know, 
but we shall not be far wrong if we call it 6 days 12 hours. 
She burns 320 tons of coal per day of 24 hours, or, making 
allowance for getting up steam, &c., 2250 tons of coal on 
the trip. She makes the passage in a day and a-half less 
than the Britannic. To save this day and a-half the con- 
sumption of coal is augmented by no less that 1400 tons. 
That is to say, the consumption has been nearly doubled 
to save thirty-six hours in time. This is startling enough, 
but if we compare the fastest ship named by Mr. John 
with very fast ships, the figures are, in one sense, yet 
more remarkable. Let us take, for Servia, 
and compare her with the Etruria. The passage of 
the latter is, in round numbers, 6} days; the best 
of the former is, also in round numbers, 7 days, Using 
Mr. John’s figures, and neglecting coal spent in getting 
up steam, &c., we have for the Etruria, 315 x 6°25 = 
1968°75 tons; and for the Servia, 205 x 7 = 1435. That 
is to say, over 500 tons of coal are expended in shortening 
the e by 18 hours. It may be urged that this is not 
all, and that the difference in the dimensions of the two 
vessels must be taken into account. But it so happens 
that the Servia is a larger ship than the Etruria, the 
displacement of the former vessel being 10,960 tons, and 
of the latter 98€0 tons, or 1100 tons less. The indicated 
horse-power of the Servia is 10,300, and that of the Etruria 
14,321. The latter ship has 1°45 indicated horse-power 
per ton of displacement; the former a little less than 
94 indicated horse-power per ton of displacement. 
The enormous increase in horse-power required to 
put on a knot, or a fraction of a knot, in speed, 
explains the difference in the coal consumption of the two 
ships. Nor docs the additional expense end here. It will 
be seen that not only can the Servia make a trip with 500 
tons less coal than the Etruria, but she has available for 
some pu or another 1100 tons more displacement. 
Part of that can be devoted to cargo, part to passenger 
space, even after due allowance is made for the greater 
weight of the hull. But furthermore, the boilers and 
engines of the Etruria weigh a great deal more than do 
those of the Servia. The more carefully we investigate 
the construction and performances of the two ships the 
clearer does it become that the price paid for re- 
ducing the time of transit between Liverpool and New 
York seems to be out of all proportion to the result gained. 
If such a ship as the Etruria can be made to pay her way, 
then the profit earned by such a vessel as the Servia must 
be very large, while that earned by the Britannic ought to 
be colossal. We believe that the truth lies between the 
two statements, and that the fastest ships in the Atlantic 
trade are partly supported out of the earnings of their 
slower sisters. Mr. John has hinted that the express 
Atlantic steamer of the future will no , and 
this, we think, is more than probable. If any ship is 
built to beat the Etruria it is clear that there will be no 
space left for engines, boilers, and coal demanding 
every ton of di ment available. 

The members of the Institution of Naval Architects 
were favoured with an opportunity of seeing the Etruria, 
the Cunard Company sending a tender to take them on 


board the vessel as she lay in mid-stream, the day before 
starting for New York. It would be waste of space to 
attempt in a few words to give an adequate idea of what 
the Etruria is like ; it will be enough to say that she is 
500ft. long, 57ft. beam, and draws 22ft. 6in. Her engines 
have one high-pressure cylinder 71in., and two low-pressure 
105in. diameter, with a stroke of 6ft. She has 72 fur- 
naces, and the working pressure is 110lb. Her 
engines make about 65 revolutions, or a piston speed 
of 780ft. per minute. It is impossible to look at 
these engines without remarking the enormous gap which 
separates them from the typical steam engine of books, 
and indeed of very many makers. The use of piston valves 
of huge dimensions seems to multiply the number of 
cylinders; and the great number of adjuncts serves to 
complicate the whole machine, until even a trained engineer 
stands bewildered before them. One thing is certain. 
No amount of college training, no amount of mathe- 
matical education, could have evolved such a machine, 
This kind of training can only teach principles, 
and the success of such engines as those of the Etruria and 
— like her depends from beginning to end on detail, 
a consummate knowledge of detail can only be acquired 
by prolonged experience. It would be quite impossible, 
we feel certain, to make our meaning quite clear to any 
one who has not seen such engines as those of which we 
are writing. There is not a member of the Institution of 
Naval Architects who visited the engine-room of the 
Etruria who will not at once understand what we intend 
to convey. It is this consummate knowledge of detail 
which places British marine engineers in advance of the 
marine engineers of every other nation under the sun. 
But when we have said so much in admiration of the 
Etruria’s machinery we may proceed to criticise it, and to 
ask, could not equally admirable results be obtained by far 
simpler machinery? The abundance of detail, the multipli- 
city of parts, is in the Etruria overwhelming. It does not 
follow that they are necessary or desirable iu the propulsion 
of aship. Having visited the Etruria in the morning, we 
visited the steamship British Prince, the property of the 
British Shipowners’ gat gs ing in the Langton Branch 
Dock, in the evening. is ship has compound engines 
~ f Messrs. Harland and Woolf, of Belfast. She is a vessel 
some 4000 tons, and makes over 12 knots, her engines 
indicating about 2700-horse power, steam being supplied 
at 90 lb. by three double-ended boilers with 18 furnaces, 
It was impossible not to contrast the excessive simplicit 
of these engines with the complexity of the Etruria’s 
machinery; much of this simplicity being due, no doubt, to 
the ease with which the ordinary slide valve lends itself to 
the wishesof the designer, as compared with the piston-valve 
system, which doubles gear in a very objectionable fashion, 
besides largely augmenting the dimensions of an engine. 
The engines of the British Prince are remarkable for the 
great length of their connecting rods, which gives great 
smoothness of motion. If it is possible to build engines 
in this way, which will indicate nearly 3000-horse power, 
surely it might be possible to build engines of much 
greater power, without departing widely from the general 
features of the design. 

We have not left ourselves space to say much concerning 
Mr. Parker’s paper, which contains a great deal that is 
highly suggestive. There is, however, no passage in it 
which deserves so much consideration as that in which he 
says—“ In re to the economical application of the work 
after it has n uced, to the propulsion of vessels, 
there is also room for great improvement, for according to 
the late Mr. Froude, the greatest authority on this subject, 
only about one-half of the total power exerted by the 
engines is effective in propelling the vessel, the remainder 
being expended in overcoming frictional and other resist- 
ances,” e italics are ours, e have emphasised them 
because they indicate a weak place in engineering science. 
What are these “other resistances?” Is it too much to 
say that no one possesses any adequate information con- 
cerning their nature? The loss they represent is enormous. 
The gentlemen who believe in theory before all things have 
hereasplendid chance open tothem. If they will comeforward 
andsay hownoless than 6000indicated horse-power is wasted 
in the Etruria, they will do a good work. On what is this 
6000-horse power expended? Let us assume that not less 
than 1000-horse power is absorbed by engine friction, 
where does the remaining 5(00-horse power go? The 
quantity is no trifle. It ought to be possible to ascertain 
with some approach to accuracy on what it is expended. 
Not less remarkable than the loss is the fact that no one 
has ever even attempted to define with precision on what 
it goes. There are, of course, numbers of vague 
explanations floating about, but they all elude the grasp 
when we attempt to handle them; one, for example, is that 
the friction of screw blades in passing through the water is 
quite sufficient to account for most of the loss, But the 
loss is as great in the case of the paddle-wheel as with the 
screw, and it is quite certain that the waste by friction in 
= case must be as nothing when compared with that of 

e screw. 


THE PATENT OFFICE, 


NEARLY nine months ago the President of the Board of Trade 
appointed a committee to inquire into the management of the 
Patent-office. Shortly afterwards a political accident removed one 
of the members to a different sphere and deprived another of his 
office under the Government, and it was thought to have put an 
end to the committee. Shortly afterwards, however, it emerged 
with the Lord Chancellor, Lord Herschell, as chairman, and 
strengthened by several new members, including Sir Richard 
Webster, Attorney-General. The committee held several 
meetings, and a good deal of evidence was taken; not indeed 
that much was wanted, as the radical defects of the Patent-office 
became apparent a few months after the new Act came into 
operation in 1884. ‘These defects we have alluded to on more 

one occasion. Time has not improved matters, and it is 
understood that the committee are now strongly convinced of 
the urgent necessity of taking some steps to bring about that 
unity of aim and harmony of view which are absolutely essential 
to the proper conduct of every large organisation. This want of 
accord manifested itself in a very remarkable way during the 
hearing of some recent appeals by the Law-officer. It appeared 
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that a certain amendment of a specification had been, in the first 
instance, disallowed by the Comptroller, but subsequently 
allowed by the Deputy-comptroller, on an application slightly 
varied in form. The specification so amended afterwards formed 
the groundwork of some proceedings by way of opposition to the 
grant of certain patents. There were two cases, one being heard 
by the Comptroller, and the other by his deputy ; and although 
the facts were almost identical, these two officials were again 
found to be giving conflicting decisions. We believe that the 
whole matter will come before the courts in another way during 
the next term, when we may perhaps refer to it again. 
The Patent-office is in a thoroughly unsatisfactory condition, not 
only as regards the exercise of the higher judicial functions of 
the Comptroller, but also with respect to the conduct of the 
ordinary business of the department. It has always been a 
complaint against the present régime that the office never knew 
its own mind, and the public are harassed by incessant and 
vexatious changes of procedure. It is understood that the 
nature of the reform required has been intimated informally to 
the Board of Trade, who, of course, strong!y op any inter- 
ference with the present staff on the ground of the difficulty of 
disposing of the surplus assistance. The recent formation of a 
fishery department, may perhaps be found to offer a solution of 
the difficulty. 
TRADE REVIVAL, 


Surricrent attention has not yet been turned by iron and 
steel masters to the revival going on in the United States, as 
foreshadowing a return to prosperity in this country. The 
Government trade returns have for several months past indi- 
cated larger buying compared with a year ago, on account of 
American consumers of the products of British iron and steel 
works, Reports to hand from the manufacturing centres across 
the Atlantic all speak of a continuation and steady develop- 
ment of the larger demand which a few months ago began to 
appear at the iron and steel mills there. The works are 
gradually, and in some instances rapidly, filling up their order 
books with forward business. The expectation has established 
itself that railway building in the States will be very large in the 
next two years, than which nothing can give a ter stimulus 
to trade. It is estimated that the production of steel rails will 
this zee be in advance of ag diy! accomplished, 
namely, 1,500,000 tons. Heavy ers are being offered, 
and some of them placed in the English hematite pig iron 
districts for export to America, Good contracts are also being 
given out by same buyers to our steelworks for open-hearth 
and Bessemer material in the form of blooms, billets, tin—or 
sheet—bars, wire rods, and other forms of partially manu- 
factured steel. The most recent advices from the States speak 
of this class of business as certain to increase. Many of the 
American ironmasters are preferring to roll down imported steel 
rather than experiment for the present in steel-producing plants, 
The trade horizon is brightening in several directions, and we 
Congratulate the iron and steel and engineering industry upon 
the improved autumn prospects, 


A GOOD INVESTMENT. 
Ar the recent half-yearly meeting of the North-Eastern Rail- 
way shareholders at York, the chairman—referring to the 
uction in the amount paid as compensation for injuries to 
passengers—said, “ Formerly upon some occasions, as you know 
~—and as we know from unfortunate experience—the sums paid 
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annually for personal injuries to passengers were very great. In 
two consecutive years—in 1870 and 1871—we paid £37,413 for 
that alone in the first-named year, and £59,006 in the second- 
named year. Of course there is something of far more import- 
ance underlying these figures than the mere pecuniary amount 
expressed by them. There is all the suffering, grief, loss of 
relatives and so forth, to be added to the account; but during 
the six years ending 1886 the average amount paid was only 
£15,300 a-year. I am glad to refer you to the half year just 
ended, where the sum paid is only £2356, or under £5000 a-year. 
Now, of course, all this has not been got without a considerable 
expenditure by the railway company, and it is owing to your 
generosity, your liberality, that we have been able to apply large 
sums of money in that direction. We have, as you know, now 
applied almost entirely over the whole line the block system, 
and in addition to that we have great command over the speed 
and motion of our trains by the very liberal use of the West- 
inghouse brake.” 


GERMAN COMPETITION IN THE EAST. 


Our Sheffield correspondent senda two interesting statements 
in reference to Japan and China. The first disposes of the 
German boast that a firm of the Fatherland had succeeded in 
securing the monopoly of the Japanese rail trade for eight years. 
As a matter of fact a leading Sheffield firm has just taken an 
order for 10,000 tons of steel rails, which follows another order 
for a similar quantity for the land of the Mikado. China has 
also placed an order for steel rails with this Sheffield house, and 
hopes are entertained that the Celestials really mean business 
this time. This is the first order for steel rails since a syndicate 
laid down the line to Woosing. The Chinese had bargained for 
a horse-line. When the contractors used steam, the children of 
the sun were terribly offended, negotiated for the purchase of 
the railway, and then deliberately broke it up. Itis —rt to 
know that both in China and Japan the Germans have failed in 
their masterful efforts to appropriate the railway business. The 
opening up of China and Burmah will do more to revive Eng i 
trade any other event, short of a world-wide “ boom.’ 


STEVENSON’S ROLLING MILL ENGINES AND 
REVERSING CLUTCHES. 


THE engravings which will be found at page 128 are three- 
coupled engines and two sets of ponderous frictional rolling mill 
reversing clutches and gearing, which have been erected at the 
Woodside Steel and Iron Company’s Works, Coatbridge. The 
erection embraces several novel features. The improvements 
secured by this new arrangement may be gathered from a close 
inspection of the engravings, and those of some of its earlier 
forms, such as installed at Monkland and Blochairn, to be found 
in THE Enorneer of 1872 and 1874. 

The system has been adopted, although its cost is much 
higher than that of reversing “— and other forms of this 
plant. Mr. Stevenson argues that “ plates or bars rolled at 
are superior in tensile strength to such = 
ro y the — g motion of ing engines, an t 
many of the plate failures of which so aaah had been heard, 
such as that in one of the boilers of the Russian s.s. Livadia, are 
due to defective of rolling more than the differences in- 
the quality of i 


" 


theory is that “the molecules of iron put in {motion when 
attacked by the rolls in passes of the piece through them 
require time as well as pressure to adjust and settle them- 
selves in their respective relations and dispositions with the 
effect of obtaining the maximum tensile strength corresponding 
to the quality of the metal. The alternating quick and slow 
travel of the rolls results in spasmodic seizures of the metal’s 
moleculesupon eachother, which is destructive of strength of hold 
and incompatible with homogeneous masses throughout. indi- 
vidual plates—a fact which is obvious on microscopic inspection.” 
These views wil] not perhaps meet with general assent, especially 
as Mr. Stevenson mentions the possible improvement under this 
head as analogous to that referred to by Dr. Percy in connection 
with the strength of wire; but that the varying speeds have 
some effect will no doubt be admitted. The Woodside clutches 
are based on the lines of those at Gelshenkirchen, and were 
adopted for Woodside after inspection of their productions and 
an investigation of their behaviour in continuous working 
since 1873 by the engineers of that company. 

The three engines shown have each 36in. cylinders with 42in. 
strokes. The two outside engines are coupled to two crank 
shafts, which they drive continuously in opposite directions. 
These shafts are each connected at their inner ends to the centre 
engine, which, by means of two connecting-rods working in 
opposite directions to each other, couple the shafts to the effect 
combining the power of all the engines against resistance pre- 
sented to either of the mill wheels. The appearance of the 
whole system when in full action presents to the eye strange 
and mixed movements. Four engine connecting-rods rise and 
fall unevenly, yet all beat time like the legs of a trotting 
quadruped, whilst the clutch pieces and rolls seem now to 
spin round right and left, now to stop or start, or now 
to join chase in one direction in obedience to the finger 
touches on small hydraulic controlling valves. These 
may be seen in the plan, page 128. Engines and 
gearing are embraced in one united and compact bed 
frame, and are bound to it on the level face of a solid square 
foundation, so that unequal wearing of the i or uneven 
setting of the foundations, through pressures and strains long 
directed on particular points, is prevented. The main castings 
of the structure are of selected tough iron, and its main 
malleable parts of mild steel. The cranks are forged solid with 
the shafts, and have crank pins 10°5in. diameter. The crank 
shafts have necks 14°5in., and those carrying the mill wheels and 
clutches have necks 16°5in. diameter. The spur wheels are 
26°25in. wide on the*face, and are 8ft. 10°5in. diameter. The 
weight of each set of wheels, with clutches and sliding boxes, is 
nearly 25 tons, and with the hydraulic reversing cylinders, 
central spindles, crabs, and their relative appurtenances, make 
up a total weight to be carried by each mill shaft of about 30 
tons. The teeth of the wheels, as will be seen from the illus- 
tration, are formed on Stevenson’s zig-zag or quadruple helical 

ign, with a central web between the two sets of teeth; the 
pitch is 7in. These teeth are claimed to be 30 per cent. stronger 
than those of the ordinary double helical form, because 
they present an arch throughout half the total breadth of teeth 
towards the driving pressure in whichever direction the 
wheels and pinions drive. Second, the zig-zag lines give 
| eget sectional area of metal by virtue of their double apex. 

e whole has been worked out by careful reference to past 


mill engineers and owners with interest. 


experience, and the results will no doubt be looked for by roll- 
metal of which they are composed.” His | ing ” - 
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RAILWAY MATTERS. 


EXPERIMENTS are to be made in the States in the use of com- 
pressed natural gas in locomotives instead of coal. 

Ir is reported that the Anderston Foundry Company, of Port 
Clarence, has secured an order for railway materials which will 
afford employment toseveral additional hands for some time tocome. 


SEVERAL engineers and upper subordinates have been transferred 
on loan from the Jhansi-Manickpur Railway to the Indian Midland 
Railway Company, and every effort is being made to complete a 
length of 186 miles before the end of next year. 

SovutTH AUSTRALIA now through communications with 
Melbourne by rail. The last spike was driven in the main line on 
June 24th, and the first engine with a carriage ran over the line 
from Border Town to Dimboola on June 25th. 


Tue North-London Tramway Company is, we understand, 
running Merryweather engines with 21b. less fuel per mile than 
hitherto, averaging 7 lb. per mile only. This speaks well for 
these engines, which have now been working the first steam tram- 
way in London for close upon eighteen months. 


THE London, Tilbury, and Southend engines built by Messrs. 
Sharp, Stewart, and Co., are ten wheeled side tanks, outside hori- 
zontal cylinders 17 by 26, four coupled wheels 6ft. lin. in diameter, 
the leading end is carried on a four wheeled bogie, while the trail- 
ing end is carried on a pair of wheels fitted with a radial motion. 

THE Committee appointed to inquire into the cause of the recent 
railway accident at Portsmovth Dedoeed, when several Indian 
and Colonial visitors were injured, have found that the mishap was 
due to the points not being blocked. A thorough inspection of the 
we ag taken place, and many of the points were found to work 

A Boarp of Trade report has been published on a collision 
which took place on the 12th of June, at Yeovil Junction, on the 
London and South-Western Railway, when the engine of the pas- 
senger train left the rails and two of the vehicles in the goods train 
were upset. In concluding the report, Major Marindin says:—“‘If 
the passenger train had been fitted throughout with a continuous 
brake the collision would have been less violent, even if it had not 
been entirely averted.” 

Tue half-yearly report of the London, Chatham, and Dover 
Railway Company gives the miles owned by the company as 192, 
and miles worked by company’s engines as 196m. 72°5c., as against 
192m. 5‘5c. last year. Tho passenger train mileage was by the 
company’s trains 1,484,516, by trains of other companies 56,111, 
a total of 1,540,627. Thegoods and mineral mileages were 258,110 
and 89,777. The locomotive power cost £67,557, of which 
£22,420 17s. was for fuel. 

Some idea of the depreciated value of railway property may be 
= from the steadily lessened assessments of the Crewe 

ocomotive Works. This property has been lately valued by the 
company for assessment at £68,000, which is a reduction of £7000 
on their valuation of three years ago, and of £27,000 on the valua- 
tion, at the same period, of a professional valuer employed by a 
union. The company attributes this reduction mainly to the falling 
off in the traffic receipts of the railway. 


THE half-yearly report of the Belfast and Northern Counties 
Railway gives the total cost of locomotive power as £13,551 18s., 
of which £5216 10s. was for coal. The lines owned by the com- 
= are as follows:—Miles authorised, 1614; miles constructed, 

564; miles constructing or to be constructed, 5; miles worked by 
engines, 156}; lines worked by company, 61 miles; being a total of 
2224 authorised, 2174 made, 5 in course, and 2174 worked by 
engines. The mileage statement gives—passenger trains, 329,851; 
goods and mineral trains, 147,360; total, 477,211. 

THE Society of German Engineers has thirty branch societies, 
with a total of nearly 5600 members. It will hold its twenty- 
seventh annual convention in Coblenz August 23rd to 25th. 
Among subjects for discussion at this convention are—‘‘ Steam 
Boiler Inspection,” ‘Preparatory School Instruction for the 
Higher Scientific Callings,” ‘‘ Experiments on the Resistance of 
Steam Boiler Tubes to Pressure from Without,” “‘ The Protection 
of Secrets in Manufacturing,” ‘‘ Introduction of a Metrical System 
of Screw Threads,” “‘ Formation of Technical Courts of Arbitra- 
tion and Establishment of Technical Chambers of National Courts,” 


THE Lancashire and Yorkshire Railway Company introduced in 
1879-80 a type of tank engines which are doing good service ; 
they are eight wheeled—six coupled, and a pair of wheels under the 
trailing end—which, as in the case of the Tilbury engines, is 
extended—and have Webb’s radial axle box. There are two classes, 
the goods, with 4ft. 6in. coupled wheels, and the passengers, 5ft. lin.; 
in each case cylinders 174 by 26, inside bearings, and side tanks. The 
first of these were built for the Lancashire and Yorkshire C: 


NOTES AND MEMORANDA. 


In London 2336 births and 1620 deaths were registered last 
week, The annual death-rate per 1000 from all causes, which had 
incre: in the seven preceding weeks from 14°9 to 22°0, declined 
again last week to 20°4. 


Ir is said that the longest clock pendulum known is one in 
Avignon, France, measuring 67ft., to which is attached a weight of 
132 1b. Its movement is necessarily slow, passing through an are 
of between 9ft, and 10ft. in 44 seconds. 


Arr charged with 735 grains of gasoline per cubic foot has been 
found to have an illuminating power of 164 standard candles, when 
burned at the rate of 3} cubic feet per hour ina 15-hole Argand 
burner; equal to 23°7 candles per 5 cubic feet an hour. 


THE number of students in the twenty universities of the 
German Empire amounts now to 28,021. Of these Berlin has 
4434, Leipsic 3069, Munich 3035, Halle 1518, Breslau 1425, 
Tiibingen 1403, Wiirzburg 1369, Freiburg 1319, Bonn 1293, Git- 
tingen 1076, Heidelberg 1036, Greifswalde 1018, Marburg 939, 
Erlangen 909, Kénigsberg 871, Strasburg 856, Jena 650, Kiel 542, 
Giessen 513, and Rostock 313, 

AN official return just published gives the following — 
relative to the Belgian collieries for 1884 :—Output in tons—1884, 
18,000,000 ; 1885, 17,000,000; number of colliers—1884, 105,182 ; 
1885, 103,095: average annual pay—1884, 914f.; 1885, 813f.; cost 
of extraction per ton—1884, 9f. 18c.; 1885, 8f. 67c.; produce of 
sale the 1000 kilos,—1884,"9f. 53c.; 1885, 8f. 87c.; profits of all the 
collieries—1884, 6,250,110f.: 1885, 6,929,055f.; number of pits 
worked—1884, 289 ; 1885, 285. 


THE Director of the Mint reports that eed gag of 
the United States during 1885 is estimated at 31,800, 
showing an increase of 1,000,000 dols. over the estimated produc- 
tion for 1884. The production of silver for 1885, calculated at the 
coining rate in silver dollars, is estimated at 51,600,000 dols., 
against 48,800,000 dols. during the vious, year. The Director 
estimates the gold coin in the United States en Jan 1st, 1886, 
at 533,485,453 dols., the silver dollars at 218,259,761 dols., and the 
subsidiary silver at 75,034,111 dols. 


Ir is said that an engineer of Pesth, Mr. Pradanovic, has la\ 
used dynamite for driving piles. A circular cast iron plate, 7 
in diameter, and 3jin. thick, is fixed on the pile to be driven, ina 
perfectly horizontal position. A dynamite cartridge made in the 
form of a disc, Gin. in diameter, and ? of an inch thick, and con- 
taining 174 ounces of dynamite, is placed upon the cast iron plate 
and exploded by electricity. It is stated that the depth to which 
the pile is driven by each explosion is equal to five blows of an 
ordinary pile engine weighing 14} Vienna cwts., falling 9ft. 10in. 
A cast iron plate on an average resists 25 explosions. 

In answer to a question on the number of men required in a 
brewery, the Brewers’ Guardian says:—So very m depends 
upon the construction and arrangements of the icular brewery 
referred to, and also upon the class of trade which is done there. 
We consider that under no circumstances can a 20-qr. plant, doing 

, annually, be worked with less than twenty men, 
and we should distribute them as follows:—Two copper side men, 
one engine driver, one boiler man, three cellar men, one ferment- 
ing-room man, two cask washers, four draymen, one horse keeper, 
one odd man, one cooper, one carpenter, one smith, and one yeast 
pressman and to assist generally. 


THE flow of metals is illustrated very curiously in one phase 
Japanese art metal work, of which, however, it is quite difficult to 
obtain native examples. In its preparation thin layers of copper, 
— metals, and various alloys, are soldered in su on, 

ike the leaves of a book; through these layers holes are drilled to 
varying depths in the thickness of the metal, or trenches are cut 
in it. The mass is then hammered flat until the holes or trenches 
disappear, and the result is contorted bands of some complexity, 
possessing much beauty, especially when the colour of the metal is 
developed by suitable chemical treatmentand polishing. A similar 
effect may be produced by beating up the metal from one side and 
filing the other flat. 


In 1869, H. St. Claire Deville, being instructed by the French 
Government to conduct a series of qm with the object of 
ascertaining the value of liquid fuel, determined the calorific effect 
of various samples of crude petroleum from the United States and 
other countries. In the case of a sample from Oil Creek, United 
States, he found the total calorific power to be 9963 Centigrade 
units, equal to an evaporation of 16°17 Ib. of water per 1 Ib. of oil ; 
but his actually obtained yield of steam was 14°05lb. per 1 Ib. ; 
1252 heat units out of the 9963, by exact measurement, being lost 


in 
dols., 


from light goods engines with 4ft. 10in. wheels, cylinders 16and 164 
in diameter, while Kitson and Co., 1881, and Dubs and Co., 1882, 
built about fifty of them with 5ft. lin. wheels. 

Tue Canadian Pacific Railway Company, with a view to develope 
commercial traffic on their line, have issued new regulations, which 
will shortly come into force. A circular has been sent to all the 
merchants and manufacturers of the Dominion on the subject of 
the development of trade. Numerous merchants having expressed 
a desire that a special commercial train should be run to canvass 
the trade of British Columbia and the North-West, the company 
proposes if a sufficient number of subscribers can be sec to 
justify the running of such a train, to fit out a special train of 
new box cars of the largest size provided with steps and windows, 
and with the necessary shelving and tables for the display of samples 
of goods, and to provide in the train one or more fbdies sleeping 
cars and a dining car. 

“* WHERE ignorance is bliss, A few days ago we witnessed a model 
car coupler having its photograph taken for the first time. Although 
it neither screamed nor struggled, the author of its being had some 
little difficulty in getting it into a proper pose for the operation ; 
its little mouth had to be adjusted, and though a fine healthy 
tongue was displayed, it was found impossible to get a smile upon 
the lips. When the camera had been adjusted for the last time 
and the solemn silence might be broken, the photographer 
approached and whispered, “If I am not intruding on a private 
grief, might I ask what that thing is? I and a friend in the dark 
room have talked it over and concluded it was an improved tap for 
drawing beer.” In the innocence of his guileless nitrate of silver 
and collodion heart, he had imagined the rear end of the patent 
automatic safety car coupler that is to lick all creation and make 
the eagle bird—mine or any other man’s — scream again was 
intended to screw into alager beer keg. Fancy the solemn thought, 
how one’s mind fills with envy; these men had never heard of a 
car coupler and didn’t know one by sight.” 

Att the.American railways are doing better than they have 
been. The net earnings of the Newport News and Mississippi 
Valley Railway for June last amounted to 131,622 dols., showing 
an increase of 21,785 dols. compared with the same month of last 
year. The net earnings for the half-year ending June 30th 
amounted to 856,321 dols., showing an increase of 201,834 dols. 
compared with the same period of 1885. The net eartfings of the 
Marquette, Houghton, and Ontonagon Railway for July amounted 
to 139,53 dols., an increase of 18,558 dols. The net earnings from 
January to July Ist were 514,751 dols., an increase of 109,204 dols, 
The earnings of the New York, Ontario, and Western Railway for 
July amounted to 144,711 dols., an increase of 8637 dols. The 
earnings from January to July were 717,478 dols., an increase of 
36,249 dols. The earnings of the Gulf of Colorado and Santa Fé 
Railway for July were 192,000 dols., an increase of 52,700 dols, 
From January to July the earnings amounted to 1,103,386 dols., 
an increase of 364,652 dols. The net earnings of the Memphis and 
Charleston Railway for the year ending June 30th amounted to 
386,314 dols., being an increase of 118,052 dols. compared with the 
previous twelve months, 


in operating the chimney to produce draught, and 76 units by 
radiation. A sample from Franklin, United States, of higher 
density, gave 10,672 units; and a third sample of Ohio oil, dense 
and black, 10,399. 

THE quantity of matter ejected by the New Zealand volcanoes 
lately is probably very great. The Melbourne Argus of June 2%th 
writes :—“‘ Latest accounts as to the New Zealand voleanic convul- 
sions state that an area of 2000 square miles is said to be covered 
with 3in. and more of dust. About 20 miles square is covered, 
yee: to the depth of 3ft.and more, For 400 square miles at the 
outside the country is totally destroyed, and 1600 square miles is 
much damaged, the result depending on the problem of the ferti- 
lising qualities of the deposit.” though 20 miles square is here 
mentioned, 20 square miles is probably more nearly the area 
covered 3ft. in depth with this ejecta. ven that quantity repre- 
sents about 1400 millions of cubic feet, which will allow a good 
deal of contraction of the earth to take place; but the estimate is 
probably too much, but in any case the amount extruded here and 
by Krakatoa must make room for a good deal of secular cooling and 
contraction. 


THE experiments of Regnault, Mendeléeff, and others, have 
shown that pe law is not rigidly exact for air pressures much 
below that of one atmosphere, although, on the other hand, 
Amagat’s results indicate that the variations at low pressures are 
too small and irregular to be of any account (Abstr., 1882, 1269). 
In a paper by C. Bohr (Ann. Phys. Chem.) a series of experiments 
with oxygen are described under pressures varying from 15 mm. to 
0°01 mm. at temperatures 11—14deg.; the possible sources of 
experimental errors are discussed in full, and shown to be inade- 
quate to explain the observed variations from the law, even when 
all are in the same direction. The results of the experiments 
seem to indicate that under these conditions the law is not 
expressible by the = formula pv = k, but rather by a formula 
(p + a)v=k, in which a is a constant within certain limits of 
pressure. Thus at pressures above 0°70 mm. value for a is 0°109, 
whilst below 0°7, this value is 0°07. Thus oxygen seems to undergo 
a change of aggregation at that limit. 


From a paper on “‘Secondary Electrolysis,” by E. Semmola ( . 
Rend ) it appears that if a small ribbon of platinum is imm in 
a voltameter containing acidulated water, in such a way that its 
ends are opposite the electrodes of the voltameter, and a powerful 
current is passed through the latter, hydrogen and oxygen are 
evolved not only from the electrodes but also from the ribbon. 
This secon electrolysis varies greatly with different conditions, 
and ceases altogether when the current is not strong, but if oxidis- 
able metals are used instead of platinum it becomes much more 
energetic. The phenomena are well seen with amalgamated zinc, 
which is not attacked by acidulated water except when the current 
passes. When the circuit containing the voltameter is closed, 
hydrogen is given off from one half only—the negative half—of 
the zinc, whilst oxygen is absorbed by the other half. If several 
ae of zine are immersed in the water in the voltameter, 

drogen is given off from each of them. This electro- 
lysis is due to a current derived from the immersed zinc. 


MISCELLANEA. 


THE Metropolitan Board of Works has determined upon a pla 
a making a tunnel under the Thames from Gchanwih te Black. 


THE of the evidence taken by the House of Lords Com- 
a ree on the Electric Lighting Act of 1882 has been 
pul 


THE Admiralty seem to be going in extensively for electric light- 
ing. They have se gant an order with the Woodhouse and 
Rawson Electric acturing Company for 7000 switches, besides 
fusible plugs, brackets, and other articles. 

THE pump hoprer dredger Lucy, built fcr the Cape Government 
by Messrs. J. and K. Smit, of Kinderdjik, in Holland, as recom- 
mended by Sir John Coode, C.E., arrived at East London early in 
June last, and is now successfully at work at the mouth of the 
Buffalo River. 

A PROJECT is on foot in the northern part of Aurora county, 
Ill, for the "Samed of draining the large swamps at the head of 
the Kishwaukee creck, which is drained by Rock River. By di 
a ditch seven miles long, 8't. deep and 40ft. wide, at an expense 
15,000 dols., it is expected to drain 5000 acres of land w is now 
utterly useless, 


Ir is proposed to spend £8000 for a fence, 90 miles long, to 
prevent the inroad of rabbits from Victoria to South Australia. 
The Colonies and India Looking to the committed 
by the rabbits, it is clear, the occupiers of the land are not to be 
starved out, that this work will have to be done, and possibly at a 
cost, not of £8000, but of £20,000, before the plague can be properly 
stamped out,” 

THE Government have ordered four of Atkinson’s patent “ Dif- 
ferential” gas ie 9 ay each having a directly-worked air compressor 
attached, to work in connection with Shone’s system of pneumatic 
sewerage at the Houses of Parliament, where they are to work in 
engines compressors have lop e sani 
authorities of Beaumarais, for working the Shone system there, 


Tue Kensington vestry have appointed a committee to inquire 
as to the — taking road -sweepings and dustbin refuse 
thirty m' into the country and oo | it to the farmers as 
manure. The inquiry is one of gen interest, and as the 
evidence is to be taken down and published, a valuable t 
ought to be the result. The Lambeth vestry do the dirty filthy 
offal and dust separations in the middle of a dense population in 
Walworth. 

THE quantity of salt which is now produced in South Durham is 
considerable. The official figures for last a a as follows, viz.: 
—Messrs. Bell Brothers, 51,871 tons; the ton Hill Salt Com- 
pany 1026 tons; and the Newcastle Chemical Works Compan 

tons. This year the production of these and other firms 
be considerably more, whilst the south shore of the Tees will also 
have commenced to contribute. The average value of the salt at 
producer’s works is nearly 10s. per ton. 

AN improved bronze wire for telegraph, and other 
electrical purposes is being introduced by Mr. F. Geere Howard, of 
Cleveland-street, W. Its tensile strength and high conductivity 
permit the substitution of this wire, weighing about 36 4 
mile, instead of 3801b. per mile of iron. It is an inoxidisable » 
and can be used on spans of 400 yards. A remarkable = 
quality of the wire is that it is manufactured so that it exactly 


of | the same conductivity and strength throughout any length. 


Tue head of the colossal lion which is to form the chief feature 
of the memorial to the 66th—Berks—regiment has been cast in the 
foundry of Messrs, H. Young and Co., five tons of metal being 
barely sufficient to fill the mould. The casting proved perfectly 
successful, and has been inspected by the sculptor, Mr. George 
Simonds. As all the other parts of this monument have been 
successfully cast and fitted it may now be consid aeaie” 
and the work of erection at Reading will proceed without 5 


on y, tes were present 

represented upwards of 36,000 men. Some of the delegates 

in favour of.a national strike, but this opinion was far from general. 

After a long discussion it was found that the districts were so 
i circumstanced that it would be impossible, in the mean- 

toall. The outcome of the conference was a recommenda‘ 

each district adopt some principle of restriction suited to its special 

i stances, 


circum: 
TuE Cleveland ironmasters’ the make and dis- 


hematite, spiegel, and basic iron, whilst 63 i 

The total make of pig iron of all kinds in the district was 206,176 
tons, being an increase of 4045 tons as compared with June. The 
stocks on July 3lst amounted to 706,736 tons, being an increase for 
the month of 17,551 tons. The increase for the year now amounts 
to 189,248 tons. Two years ago, when No. 3 g.m.b. was about 
36s, 9d. per ton, the stock of pig iron in the Cleveland district was 
only 277,519 tons, 

STEEL rails were last month from Sheffield to the value of 
£318,842, a + increase on July, 1885, when the figures showed 
£268,878. The United States, which was nil in the cmecepenting 
month of 1885, took last month a value of £24,503 ; British N 
America increased from £44,676 to £103,578; British East 
Indies, from £76,080 to £81,362; Argentine Republic, from 
£5910 to £15,090 ; t, from nil to £7310; Spain and 
from £1450 to £5102. Heavy decreases are shown by Russia 
from £14,360 to £140; Sweden and Norway, from £17,786 to 
£2915; Italy, from £14,320 to £7126; Brasil, from £7409 to 
£3296; Peru, from £4516 to nil; British Possessions 
Africa, from £7458 to £1236; Australasia, from £62,766 to 

692. Railroad material of all sorts has increased from 
£347,382 in July of 1885 to £409,536. Hoops, sheets, and plates 
have fallen from £270,211 to £259,802. 

A NuMBER of the Colonial ee have visited the works 
of Messrs. Shand, Mason, and Co., their object being to witness a 
trial of two new pattern steam fire engines made for the Insurance 
Companies Fire Brigade, Melbourne, Australia. After inspecting 
the machines, steam was raised in three minutes forty seconds, 
the total time occupied in raising 100]b. being eight minutes. 
The water was projected far over the shaft in the works toa height 
of about 160ft. An improved London Brigade manual fire engine 
was also tested. All present, amongst whom were Sir Gra’ 
Berry, Agent-General for Victoria, . Bosisto, Mr. Thom . 
President and oe! of the Victorian Commission, an 
Hon. U. Wilson, of Melbourne, Victoria, ex great satis- 
faction at the results obtained, and i , three new steam 
fire engines for the Metropolitan London Fire Brigade, and one for 
the Midland Railway Company. 

Art the Yorkshire Agricultural Show, Sheffield, Mr. Thomas 
Andrews, F.R.S.E., Wortley Ironwor' near Sheffield—established 
before the year A.D. 1 xhibited an interesting variety of 
articles, consisting of samples and tests of Wortley bar iron; huge 
best best chains, made at Wortley and used in moving; 81-ton 
guns, and other heavy ordnance; photographs showing the appear- 
ance of fractures of Wortley fagotted railway axles; illustrations 
of extensive research, in which Mr. Andrews has been engaged, 
“On Effects of Temperature on the Strength of Railway Axles, 
the results of which are communicated to the Institution of Civil 
Engineers, and for which the Council ‘awarded him a Telford Pre- 
mium during the recent session of 1886, He also exhibited some 
ancient cannon balls made at these old ironworks 200 years ago, _ 
and a photograph of an old hammer erected at heh ong- 4 Tronworks 
AD, 1718, one of the first forge hammers erected in Yorkshire, 


er of pig iron for the month of July, were issued on the 4th inst. 
here were 63 blast furnaces at work on Cleveland iron, and 30 on 
— 
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THE NAVIES OF THE WORLD. 


Iw response to the demand of Lord Charles Beresford, 
the House of Commons on the 9th of March ordered to be 
rinted the following Return, showing the Fleets of 
England, France, Russia, posing Italy, Austria, and 

Greece, giving in detail Armour-clads built or buildin 
Cruisers built or building; Torpedo Vessels and Torpedo 
Boats, divided into lists of 1st, 2nd, 3rd classes, built or 
ae these Returns to include the Armaments and 
pe all vessels mentioned as shown in Official 


te thi this Return the vessels have been grouped in accord- 
ance with the official classification adopted in each 
country. The classes of vessels included in the category 
of “Cruisers” differ, however, in the several countries, For 
example, France includes ee this heading vessels of 
about similar value to the er class of English sloops, 
whereas such vessels are caeles from the English official 
classification of “Cruisers.” Again, in Germany gun 
vessels are considered to be “Cruisers,” whereas such 
vessels, as well as the smaller class of sloops in England, 
and similar vessels in France, are excluded from the 
“Cruiser” list. Consequently, if it be desired to institute 
comparison between the Cruisers of these three countries, 
certain classes of vessels should be added to those named 
in the “ official” category of “Cruisers” in the English 
and French lists. The vessels to be so added are shown 
in the Appendices A to D. The comparison, however, 
between the several Navies as compiled from foreign 
official sources cannot be considered complete, as the basis 
on which the vessels are classed differs in the various 


Navies. 
ENGLAND. 
Armoured Vessels, 


| 3 
Name. 8 q Armament.* 
SHIPs. tons, knots. 
Dreadnought .. ..| 10,820 | 14°2 4—12hin. 38-ton R.M.L. 
Thunderer .. .. ..| 9,890 | 184 |{ 
Devastation... .. ..| 9,330 | 18°8 4—12in. $5-ton 
Neptune .. .. .. 9,810) |{ 
4—12in. 44-ton B.L. 
Agamemnon! ..| 8,510 | 180 |{ S8ton 
-ton 
Monarch .. .. ..| 8,820 | 14°94 { $n 
2—10in. 18-ton R.M.L. 
Rupert .. 5,440 | 18°6 | BL 
2—12in. 44-ton B.L. 
Conqueror? .. 6,200} 16°5 4—6in. 5 ton B.L. 
Glatton.. .. .. ..| 4,910 | 12°1 2—12in, 25-ton R.M.L. 
Hotspur .. .. ..| 4010] |{ 
Prince Albert | 11°83 4—9in.12-ton R M.L. 
Hecat 8,480 | 10°6 4—10in. 18-ton R.M.L. 
oe | 8, Ditto. 
~ 3,480 | 10°9 Ditto. 
Gorgon* oo 3,480 | 11°0 Ditto. 
Scorpion 2:750-| 4—9in, 12-ton R.M.L. 
Wivern .. 2,750 | 10°1 Ditto. 
Completing & building 
Nile? .. .. «.| 11,000] 16°5 
Trafalgar? .. .. .., 11,940 | 16°5 Ditto 
2—16°25in. 110-ton B.L. 
Sans Pareil? ..| 10,470 | 16°75 1—10in, 29-ton B.L. 
12—6in. 5-ton B.L. 
Renown? .. .. 10,470 | 16°75 Ditto. 
Edinburgh? .. .. ..| 9,150) 15°4 
Hero? .. .. «.| 6,200 | 155 
Suips, 
Completed: 


6—6in. 89-ewt. B.L. 
4—llin. 25-ton R.M.L. 
4—10in. 18-ton R.M.L. 
6—4in. 22-cwt. B.L. 
4—9°2in, 24-ton B.L. 
6—6in. 89-cwt. B.L. 


2—16°25in. 110-ton B.L. 
10—6in. 5-ton B.L. 
4—13’5in. 67-ton B.L. 
6—6in, 5-ton B.L. 


Impérieuse .. .. ..| 7,890 | 17°0 


Benbow? ., .. 10,000 |- 17°0 


Collingwood? .. ..| 9,150 | 16°4 { BL 

Camperdown? .. 10,000 | 17°0 

Anson? .. .. ..| 10,000 | 17-0 
Ditto, 


4—9'2in. 22-ton B.L. 
6—6in, 89-cwt, B.L. 


Northumberland 10,780 | 14°1 


Minotaur .. .. 10,600 | 


Agincourt? .. .. 10,690 | 14°8 
Achilles.. .. .. ..| 9,820 | 14°38 


{ 
7—9in. 12-ton R.M.L. 
{ 


14—9in, R.M.L. 
2—7in. 6j-ton R.M.L, 
2—20-pr. R.B.L. 
25-ton R.M.L. 
10—10in. 18-ton R.M.L. 
6—4in. 22-cwt. B.L. 
8—1l0in. 18-ton R.M.L. 
Sultans... .. .. ..| 9,200 | 18°5 4—0in. R.M.L, 


22—7in. 6}-ton R.M.L 


Black Prince .. ..| 9,210 | 13°6 shows, 


Warrior... .. 9210} 141 |{ 
Superb .. .. .. ..| 9170 | J0-ton ML, 


Hercules} .. .. ..| 8,680 | 13°6 


“Nelson .. .. 7,680 | 14°05 


oo 7,680], 18°23 { ton 


'* Boat, field, and machine guns are omitted, except where they form 
sole armamen t. 


ENGLAND.—Armoured Vessels (continued). 


ENGLAND.—Unprotected Vessels (continued). , 


Penelope .: .. ..| 4,470 | 12°7 
Completing & building: | Nil. _- 
ARMOURED CRUISERS. 


pr. R. 
2—20-pr. R.B.L. 


Completed : Nil. - 
Completing & building : ¢-0-tin, BL. 
Aurora?.. .. .. ..| 5,000} 18°0 10—6in. 5-ton B.L. 

Australia? .. .. ..| 5,000 18°0 Ditto. 
Immortalité? .. ..| 5000 | 18°0 
Narcissus? .. .. ..| 5,000 | 18°0 Ditto. 
Orlando? .. .. ..| 5,000 | 18°0 Ditto. 
Undaunted?.. .. 5,000 0 
Gun VeEssELs. 
| 
Viper .. 1,280 | 9°6 
Completing & building: | Nil. 
Water Witch* ., .. 1,280 | 8°88 
Completing & building: | Nil. 
1 Constructor's estimated speed. 
2 Constructor’s estimated s; with forced draught. 
3 Speed estimated from light draught trial. 
Protected Vessels. 
| | 
| 
Name. Armament. 
ae 
CRUISERS. kn 
Completing & building 
Mersey. .. .. ..| 9550 | 80 | Beton 
Thamest .. .. 9550 | 18°0 | Ditto. 
Forth .. .. .. 8650 | 18°0 Ditto. 


4 Constructor’s estimated speed with forced draught. 


Partially Protected Vessels, 


84 | 
Name. 8 Armament. 
| 
a 
CRUISERS, | tons. knots. 

Amphion5 eo ee 3750 16 to 17 10—6in. 89-cwt. B.L. 
Arethusa5 .. .. ..| 8750 16 to 17 Ditto. 
Leander’ .. .. ..| 3750 16 to 17 
Phaton5 8750 16 to 17 Ditto. 


{ 12—bin. 86-ewt. BL. 


Comus .. .. .. ..| 2380 | 129 


2—Tin. 90-cwt. R.M.L. 
12—6+-pr. 64-cwt. R.M.L. 
Ditto. 


2380 13°0 Ditto. 
--| 2380 13°0 Ditto. 
2880 13°7 Ditto. 
2380 13°0 


13°0 Ditto. 
1420 | | 14—Sin. 36-cwt. B.L. 


Royalist .. .. ..| 
Completing & building?’ Nil. 


5 Constructor’s estimated speed. 
6 Speed deduced from trials of sister ships. 
7 Constructor’s estimated speed with Saved draught. 


Unprotected Vessels, 


Name. | 3 Armament, 


CRUISERS. tons, | knots, 
pleted ; 


Shah® .. ., «.| 6250 16°2 


Inconstant8., .. ..| 5780 | 16°2 
| 


12—Tin. 90-ewt. RM.L. 
BoadiceaS .. .. 4140 14°7 2—64-pr. 7l-cwt. R.M.L. 
2—6in. 81-cwt. B.L. 


5200 | 8—6in, 8l-cwt, B.L. 


* In 4th class of Reserve. 


Name. 8 i Armament. Name. Be | aa Armament. 
| | 
tons. | knots. c : pleted | tons. | knots, | 
contin | | 
10—8in. 13-ton B L. Bacchante 430 | | §10—Tim. 90-ewt. R.M.L. 
Bellerophon.. .. ..| 7,550 14°2 4—6in. 89-cwt. B.L. 4—6in. 81-cwt. B.L, 
6—4in, 22-ewt. B.L. Rover .. .. 8400 14°5 
—9in. 12- R.M.L. 4-pr. wt. R.M. 
{ 6—20-pr. R.B.L. Garnett 2120 | Ditto. 
Defences .. 6,270 | 11°62 { 14—Tin. 6}-ton R.M.L. Ruby .. .. .. ..| 2120 | 12°8 Ditto. 
Resistance*.. .. ..| 6,270 11°83 Ditto. Amethyst* wy 1970 13°24 Ditto. 
12—8in. 9-ton R.M.L. Diamond .. .. «| 1970 | 12°6 Ditto. 
Repulse.. 6,190 12°83 20-pr. R.B. Sapphire 1970 } 13°6 Ditto. 
+ { 12-ton R.M.L. coun! oo of 1970 | 18°0 14—64-pr. 64-cwt.. R.M.L. 
12-ton R.M.L. 12—64-pr. 71-ewt. R.M.L. 
Invincible .. .. 6,010 | 13°8 6—4in. 22-cwt. B.L. Briton .. .. 1800 | 13°1 | 14~€4-pr. 64-ewt. 
Iron Duke? .. .. ..| 6,010 | 12°5 4—-5in. 36-cwt. ‘enedos' | ° 
4—20-pr. R.B.L. 1760 | 12°9  12-64-pr. 64-cwt. RM.L. 
2—10in. 18-ton R.M.L. Com & building: Nil. 
Shannon .. .. ..| 5,800 | 12°3 | 7—9in. 12-ton R.M.L. 
6—20-pr. R.B.L. , 8 Speed estimated from light draught trial. 


| 
| z 2 
Name. | Armament. 
Prorectep.—Torpedo | tons. | knots. 
2640 17°8 uick. 
olyphemus .. .. 2—6-pr. 
Com: g & :| Nil 
Completed : 
Vesuvius 245 9°7 — 
Completing & building: Nil. 
TorPEDO CRUISERS. 
Completed : Nil. < 
& : 
«| 1680 |16t0 17°0| 6—6in. 5-ton B.L. 
wo 1600-116 to. 17°0 Ditto. 
Cossack® .. .. ..| 1630 |16 to 17°0 Di 
Mohawk® .. .. ..| 1630 |16to 17-0 Ditto. 
co co col Mw Ditto. 
T. 06° cc] ue Ditto. 
Serpent? .. .. ..| 1630 |16 to Ditto. 
Racoon?.. .. ..| 1680 |16 to 17°0 Ditto. 
Fearless? .. .. ..| 1430 16°0 4—5in. 40-cwt. B.L. 
Scout? .. .. .. ..| 1490 16°0 Ditto. 
ToRPEDO GUNBOATS. 
mp! 4 
Grasshopper? .. 450 9°0 1—4in. 25-ewt. B.L. 
Rattlesnake? .. 450 Ditto. 
Gun & TorPEpo VEssELs. 
Completed 
Curlow?.. .. .. 785 | 160 |{ BE 
Completing & building: | 
Iandreil? .. .. ..| 785 | 150 |{ Some 
| | 


® Constructor’s estimated speed with forced draught. 


Torpedo Boats. 
Name. Length. Speed. | Armament. 
| feet. | knots. 
Completed 
1 in number 


81 | 

(Number 1)... to 16 to 19 2~lin. 2-bar’l Nordenfelts. 
93 

bers 2 to 20)... 

19 {2 quick-firing guns. 


25 to 28,& 41)) 125 
number (Num- 3—lin. 2-bar’l Nordentelts, 
bers 21 to 24) 113 19 8—lin. 2-bar’l Nordenfelts, 
2 number (Num- 
bers 39 and 40) ../ 100 19 2—lin. 2-bar’l Nordenfelts. 
80 Total. 


-+| 60 to 66| 15 to 16 | 1—lin. 2-bar’l Nordenfelt, 
144 to 15 | 2—lin. 2-bar’l Nordenfelts. 


5—6-pr. quick-firing guns. 


1 
lin number (Num: 
ber 80) . 4—8-pr. quick-firing guns. 


and 42%079) ..| 125 
50 Total. 
Completing & & building: 
16 
Total. 


* In 4th class of Reserve. 
(To be continued.) 


COSMOLINE.—We received some time since and have tested 
samples of ‘‘cosmoline” and “‘cosmoline anti-corrosive varnish” 
from Messrs. H. Palfreyman and Co., Manchester. The 
cosmoline is a soft material somewhat of the character of 
‘hing bay jelly-lik ucts of paraffine manufacture, and some- 

ine but darker in colour. Though viscous it can be 
ae pate: to the bright parts of machinery and metal manu- 


factures, which it effectually protects from atmospheric influences, . 


and prevents rusting and oxidation. It is, when desired, easily 
removed without solvents. The cosmoline anti-corrosive varnish 
is a transparent varnish used for the same purpose, but dries hard 


and smooth and is preferred by ane as it thoroughly protects . 


ht work without affecti "the hiness of its ap; ce y 
wide it does not rub off. It is an 


purposes has the — effect of a 


1—lin, 2-bar'l Nordenfelt, 


and or many 


4—12in. 25-ton R.M.L. 
Belleisle .. .. «.| 4,870 { 4—20-pr. B.B.L. Torpedo Vessels, 
" 18 j 
. SECOND-CLASS. | 
Completed : | | | 
49 in number (Num-) | 
bers 51 to 99) 
49 Total. 
92a 
Carysfort .. .. 2380 12°9 Woop. 
uragoaS = 9 in number (Nu 
Conquesté co bers 1 to 9) .. 
Warspite? .. .. ..| 7,800} 17°0 "9 Total 
Completed : Canada5.. .. .. Frrst-CLass. 
Carolineé .. .. Completing & building: 
Batellites .. .. 1_in number (Num-) 
Heroine.. .. 1420 13°1 Ditto. 
Pylades?’ .. .. «.| 1420 13°0 14—5in. 36-cwt. B.L. 
Hyacinth .. .. 1420 13°1 8—6in. 
Rapidé .. .. .. 1420 13°11 19_-5in. 36-cwt. B.L. 
| 
| if 2—9in. 12-ton R.M.L. 
|} 14—8in. 9-ton R.M.L. 8—5in. 36-cw 
Lord Wardent .. 7,840 | 18°55 “9 6}-ton R.M.L. (10—9in. 12-ton R.M.L. 
( 4—10in. 18-ton R,M.L. 6—20-pr. R.B.L. 
8—9in. 12-ton R.M.L. L. 
| |( 6—20-pr. R.B.L. 
/ 
class 0 rye, varnish, 


136 


Ava. 18, 1886. 


LEGAL INTELLIGENCE, 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION. 
(Before Mz. Justice CHITTY. 
IN RE THE TRADE MARK “‘ NORMAL.” 


THIS was an application under the Patents, &c., Act, 1883, of 
considerable public interest as having brought to light —- 
of the powers which recent legislation has conferred upon 
Board of Trade or its officials. It appeared that the e appiants |g 
were & company incorporated under the name of the 
of food processes of extraction, and that the company had 
=—_— to the ea of Patents, Designs, and Trade 

to register the word for food 
substances. The ~) lier, after hearing pat, 
refused, as was stated by the bo “che 
Trade had instructed him not the of 
Patents, &c., Act, dictionary words as fancy words. The appli- 
cants accordingly moved the Court for a direction to the Comp- 
troller to with the 
ever, ea ay jection to jurisdiction e 

pon sec. i 


Court based w 
provides—sub-sec. 4—that the Comp may, if 
fit, refuse to Gade such refusal shall 


may, ——- if it appears expedient, refer the appeal to the 


mentioned in sec. 11, depended on the decision of the 
subject to an ’by way of ing before the law 


also by sec. 47, for d the ref 
he Comptroller, wae placed under the final arbitrament 
of Trade by an enactment in the same words as 
of referring the appeal to a court of law. 
or what was not to be as a trade mark within the defini- 
tion in the Act was by the Act the function of the the Court 
and sec, 90 contained no enactment which enabled the to 
interfere in the case of the Comptroller’s refusal to , but 
only conferred a jurisdiction on the Court to determine tes of 
proprietorship 
Mr. Aston, Q.C., and Mr. CHapwyck HEatey, for the li- 
cants, tat son. 90 of the Act of 1885 was 


HE 


general 
If the contention off the 
Comptroller were right, the functions of the Courts had been 
transferred to the Board of Trade—e.g., the Board of Trade would, 
if so minded, have exclusive jurisdiction to try 
¢ “*it shall not be lawful to regi 


of hich eld, ten of bing the 
usive use of which a by reason of their being calculated 


that the statu right aferred by the Act 
of 1875 of recourse to the Court be ousted by a subsequent 
enactment which was open to a conjectural interpretation, and 
=, <2 , say, of an old mark in use fora 

by a refusal on the partof the Board of 
cation to the Court, and sec. 62 did not in terms or by implication 
exclude such application. 

Sir Horace Davey, in reply, submitted that the applicants had 
at the most made out a case of hardship which could only be 
remedied by the Legislature. It might, however, be 
that the Act of 1875 was altered in 1883 on new cc erations. 
Sec. 62 of that Act was, it was submitted, simple and free from 
ambiguity, and was to read as empowering the Comptroller 
to decide applications like the present, subject to an to the 
Board of Trade only, who had power to grant or to rd 
to go to the Court. More w-ight, te 
the general scheme of the Act regarded as a whole than reap bd 
verbal argument as to the meaning of a section. The case was 
the Attorney-General was to be | 
obtained before proceedings. It was not to be doubted 
but that the Board le would exercise in a fair and proper 


Mr. Justice Cutty said that the right of an licant to be 
inherent jurisdiction in the Court to interpose. erefore in con- 
sidering the question before him he must pay send tm to — 
on the face of the statute which contro 
the whole procedure in reference to tration of oy 
&c, That was the Patents, &&., Act of 1883. i 
that sec. 90 of the Act of 1883 was a 
diction originally conferred upon the Court by sec. 5 of tbe Aon of 
1875. That was not so, for not only was the Act of 1883 a con 
solidating statute, but also, as appeared from the title, an amend- 
ing statute; and it was observable, moreover, that not i 
sec. 62 of the Act of 1883 confer a jurisdiction ‘u; 
Trade which did not in the Act of 1875, but 
the Act of 1883 was itself a modification of sec. 5 of the Act 
1875. Act of had so departed 


from with 
of 1875 that he ought to 2 lace no weight on the peewee | the 


Act of 1875, but regard 
In determining the 


te what was to be looked a 
was not sec. 90 itself, but sec. 90 as read with 
section in the Act w! and the w! 


to the registration 
patents, designs, trade marks. With regard to the 


famed was to be said that no person could 
he had obtained the necessary grant from 


seekin; 
order that was 


THE ENGINEER. 
officers. With reference to the registration of designs, although he 


ive any decision except on the exact 
oo 4 state it to be his view that sec. 47 of 
vAct exhiited« intention on the part of the Legislature 


on register a design should to the 
Comptroller, and from him by way of a to the of Trade 
and should go no further. In sec, 47—sub-sec. 5—the words in 
reference to 


Comptroller were “The that bemigh **decide ” 
the question 


ler he was 

him an opportuni i e ptroller’s 

th fain icial character. With tothe regis- 


poin 
t should apply to the Comptroller 
to Board of U 

t on the hat Patient It was 
conceivable that Par! 


if 


second instance, to be decided on statements made not on oa 


of 
5 


2 
84 


the Court jurisdiction with respect to those marks over the 


tion of the Com » he had come to the that sec. 90 
did not give the jurisdiction to entertain application and 
that the Comptroller was ri ht in his contention. 


costs, stating that a jus of upwards of £10,000 a year was 
in by the of peron ike 
from payments persons like the applican 
= Counsel for the C insist on the 
right to costs. 

ing the course of the heari pry by 4 Sir Horace 
Davey that a statutory interpreta tle “the Board of 


THE STRENGTH OF STEEL AND WROUGHT 
IRON GIRDERS. 


(Continued from page 118.) 


“Tr will be seen, with regard to the wrought ye 
the deflection increased in to the load, till a 
tension in the extreme lamina of 16°6 to 17°1 tons square inch | bot 
—26 to 27 kilogs. per square millimetre—was reached. Thi 


— kilogs. per square etre—and then 


millim: 

permanent set was observed of ;',in.—4°18 milli- 
Up the deflections three girders 

josely. At tons square — 

the ual to those bt 
beyond this limit the first exceeded the last in i 
At 11°4 tons per square inch—18 kilogs. per square 
slight permanent set—0°3 millimetre—was 
a little—to 1°08 millimetre—with a tension of 15°9 tons square 
inch—25 kilogs. per square millimetre—to ,*,in.—4° 
with a tension of 19 tons per square inch—30 
millimetre—and to jin.—10millimetres—and 1} in. 
—with 24°12 tons per square inch.—38 kilogs. per square mi 
The three girders a tension of bot 107 tone pet 
square inch—31 kilogs. per square 
soon after some rivet heads in the maddie af a, the 
to manifest displacement, which increased with the tension, the 
rivets gradually cutting into the flange plates and webs. With 
22°2 tons per square inch—35 kilogs. tension per square millimetre 
—the compressed bottom flange,’ which was su laterally by 
side stays, began to defect laterally between the stays. 
In addition, tho of © was in Yoo bolas 
in the top flange plate of one of the girders. With 24°] tons per 
square inch tension—38 kilogs. per square millimetre—the limit of 
seems to have been shed. ‘The little rent before 
mentioned bw followed 


bars broke next, two dull 
With a tension of 24°1 tons 

the three 


uare millimetre—the were visibly 
bottom flanges sho’ lateral def deflections, 
between the rows of rivets were 


and bo’ 
. The ttom 0 
—11 milli- 
din. tr ely. Twa 
bars secured to the web at a distance of 2°9ft. from each other— 
illimetres—receded from each other at the top }tin.—| sq 


were tested by hydraulic pressure applied 
in the hence the bottom flanges were often in eompres- 


point raised | the bottom. 


18 millimetres—and approached each other the same distance at 
“Bending and tensile tests made on the several parts of f the 


tons per square inch—38 to 40 uare millimetre— 
an elongation at the point of bashes at of. to Bb per cent., and a 
contraction of fractured area of 11 to 35 percent. Nota ) single 


unfavourable phenomenon was observed during these e: ents 

on wrought iron girders. The results corroborate sufficiently the 

— of the tions usual for determining their = 

ection ; they show that the admitted maximum te: 

gies «factor ‘actor of safety of 5, that wrought iron endures without 

shaping, oan, o and rivetting, and that, in being built 

up in the way, it _— which leaves nothing to be 
desired in repost of strength and flexibility 

steel in length ae 17°6ft.—5359 milli- 

i ‘ons per square inch—per are 

of vot 8, 10, 15, and 20 kilogs.—very similar deflections 

variation amounted to only ,;in.—0°8 millimetre’ 

in one case. After unloading, the deflestions nearly disappeared, 

In the case of three 279ft.—8500 millimetres—long, 

the deflections at the above indicated tensions showed variations 

ranging to jin.—3°03 millimetres. The permanent sets, after 

a tension ef 12°7 tons per square inch—20 kilogs. per square milli- 

ted to j;in.—1°01 millimetre. Hh with a tension 

uare inch—21 kilogs. uare millimetre—in 

teen ers, the ratio between to ede load remain 

was torn 

jogs. per square 

square inch—22 kil 
» but no crack was found. 4 


kilogs. per square “yoy @ tension of 15°2 tons per 
square inch—24 square sufficient 
destroy the flange > plas and two ngle ad of another 


16°5 tons per square square he 
case of another beam, papi t ma and the top flange plate 
showed tend to the pas just underneat 
After small permanent 

tions rved were, as a rule, smaller than those calculated in the 


of 171 tons per square inch—or 27 kilogs. per sq 
up to 31°1 tons per square inch—28, 29, 30, &c., 
uare millimetre—one or other of the ers was seen to be 
ler succumbed at a tension of 
per square millimetre. Seven 
below 29 tons per square inch—40 kilogs 
failed while the 
square inch and 31°7 tons 
per square inch—40 kilogs, 50 kilogs. per square milli- 


metre. One single er ex tions, and showed 


3 
Nit 
Fits 
Fell 


if 


with bolts 
ese girders 
tion, a sufficiently held together by a few 
vet holes to be drilled right through the several 


slightly conical and were 


Fs 


ated, and the deflections 
ers, until a calculated 


strain of about 19 tons square 
millimetre—was reached. With continued increase of load, the 
deflections increased at a higher rate, and with a tension of 22°9 
tons per per square m the values 
— ted. No snaps or rents were The 
Seen ange of ene of the ers showed incipient lateral deflec- 
‘on tn of tons per square 
square millimetre—and this deformation ly increased 
second girder, which was of greater length, remained longer in 


etres—thick an 

68 millimetres wide ware drilled through in the middle wi 
<i in.—21 millimetres in diameter. One of the kanes 
with a steel rivet in the usual way. The bars were then 
tested for tension, and 
with a tension of 39°4 tons to 40 pag rh, square inch—62 to 63 
uare millimetre. In the 

epliting or rending could be found. 

not answer ns, » the 
sng dh not ana The top cover plate and tan f the three 

r square inch— 0gs., 

been reached in one of 
the girders when the deflection exceeded the calculated quantity. 
givers broke witha calculated tension of tons, 16°5 tons, and 
millimetre—ef 


cover plates a 
34°9 tons uare inch—46 kilogs., 50 and 55 
The elongations varied between 8 and 
» | 21 per cent, with one exception, when & cover plate seemed to have 
been burned. The th 


and wi tension the two u 
of one of the broke, With an increased beam 
broke at a tension of 43°2 tons per square inch—68 kilogs, per 


| 
j 
/ fon of trade Marks, section 02 certainly did hot expressly Mention 
: hy power on the part of the Comptroller to decide questions, but 
; b was of opinion that such a _— was impliedly conferred. Had 
: tion 90 stood alone it would apparently have justified the pre- 
: nt application; to combine that section in the way contended 
: by the Comptroller would be putting too narrow a construction 
| pon its language. Such an observation, however, did not dispose 
any question, for the words of section 90 were not strong enough 
; overrule the provisions of section 62; and, —s the two 
| sections together and looking at the whole scheme of the Act, he 
was of opinion that there was a precise and particular mode $ 
an 
i hear the applicant and the Comptroller, and may make an and 
determining whether, and subject to what conditions, if any, registra- | from him appe had 
! tion is to be itted, and—sub-sec. 5—that the Board of Trade | heard a forcible 
_ another case one top angle bar was completely, and the top flange 
i The applicants answered the objection by submitting that it was plate partly, torn under a tension of 136 tons per square inch— 
: open to them either to have the difference between them and the 
Comptroller decided under sec. 62 by the Board of Trade, or to have 
it decided by a court of law under sec. 90 of the Act, which provides 
—sub-sec. 1—that the Court may, on the application of any person 
aggrieved by the omission without sufficient cause of the name of | 
: any person from the register or by any entry made without 62. It 
sufficient cause, make such order for making, expunging, or varying 
the entry as the Court thinks fit, or the Court may refuse the 
application, and—sub-sec. 2—that the Court may in any proceeding 
under the section decide any question that it may be necessary or 
expedient to decide for the rectification of a register, and may intrusted to a great department of State like the Board of Trade, | girders, fuse i tue ere 
> direct an issue to be tried for the decision of any question of fact, | a body which, if apprised of any deficiency on its part to deal with | greater.__No unfavourable symptoms were observed with # tension 
and may award damages to the party aggrieved. a question, could refer the question to the Court under the power 
Sir Horace Davey, Q.C., and Mr. INGLE Joyce, for the | to that effect expressly contained in the Act. With regard to the 
Comptroller, submitted that sec, 62 was an express and unam- | argument that had been adduced as to destruction of an old mark 
biguous enactment confining the remedies of an applicant whose by refusal to register, any apprehension as to that was especially 
attempt to register a trade mark was refused by the Comptroller | provided against, for the refusal to register did not invalidate such 
to an appeal to the Board of Trade, and giving an appeal to the | marks. Having regard to sec. 47 ‘and sec. 62 of the Act, and also 
“ not forgetting a circumstance the Act ery in sec. 81 an 
trade marks, but by eee Fwd 
cases where the 5 
COMPTROLL: ‘OF Costs, 
Mr. Justice Cutty said that he had no option, and that the 
Comptroller must have bis costs. ere vel ved Dy ibe. Vo The WHOIS, 
Mr. ASTON aj led to the Comptroller to waive his right to | the results ore aad ne bee nce of tension in the 
tory 
. le,” was to be found im in an or ion} * 
of harbours, being the Harbours and Passing Tolls, &c., Act, 1861 
i (24 and 25 Vict., c. 47), sec. 65, whereby it was enacted that 
i “the Lords of the Committee of Privy Council appointed for the 
consideration of matters relating to trade and foreign plantations : 
may be described in all Acts of Parliament, deeds, contracts, and pression was carefully 
other instruments by the official title of the Board of Trade, . ® drilled 
without expressing their names.” fitted with bolts of the same shape. Washers were placed under 
the nuts, which were screwed home without any special strain, 
The two girders, under loads, showed regular 
: only in the case of proceedings before the law officers in grants of Po 
f patents that the Act—sec. 38—enabled oaths to be administered, 
important questions involving property worth enormous sums, 
involving issues which hitherto had reached the House of Lords, 
might, by virtue of a new jurisdiction created by a slipshod enact- 
iy ment, be determined in the private room of the Board of Trade 
H unsworn evidence, and before persons undefined and of unkno 
on, and on lost shape under a tension of 51°/ tons per : 
inch—50 per square millimetre.. The deformations 
: were ter and more irregular than those of the iron girders 
yoned ony before. Whether these more favourable results were 
owing to bolting instead of rivetting cannot be decided with cer- 
! tainty. The results of the following six experiments seem to 
demonstrate that rivetting does not necessarily cause harm. Six 
| 
inch—39 kilogs. per — millimetre—was attained, | 
commenced, and a grinding, rustling sound was heard repeatedly. EXpianation has been piven Tor these 
At first the upper flange-plate opened, and was followed | results. The annealing was performed in the usual manner and 
a few moments after by the second and third; the two/| with all care. The tests were made during summer. The steel 
ap were heard, the | was of ord quality. The stripes taken the web-plates of 
we jowly to i. — | the broken girders after the experiments gave, on being tested, an } 
a per_square inch— | uitimate h of 32°4 tons and 33°0 tons per square inch— 
38 51 kilog per square millimetre—those taken from the 
deformed. The 
of th 
buckled vertically; the web plates were bulged in many place 
0 per cen he Mevwal Was granular Ol 
; red surface, but could be bent cold in a sa oe aoe. 
; The experiments on the three hard steel girders gave sur- 
' isingly favourable results. The deflections agreed vomeyge 
d increased uniformly with the load, remaining always a little 
: 2 low that calculated until an estimated strain of 34°9 tons pe 
UPUL repiseer | upwards 
he Orown throughit sion. 
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square millimetre. The second girder tore, without previous 
damage, when the calculated strain amounted to 37°5 tons per 
square inch—59 kilogs. per square millimetre. It is remark- 
able that the top flange plate showed a rent of ,°,in.—8 millimetres 
—wide, while in the web plate only a small fissure could be found 
near one of the rivet holes. In these three girders no motion of 
the rivets or cutting into the plates whatever took place. The 
third girder withstood a tension of 43'2 tons per square inch— 
68 kilogs. per square millimetre; the experiment had then to be 
stopped owing to signs of warping. Strips taken from these three 
hard steel girders gave a resist gainst tension of from 51‘4 
tons to 54'6 tons per square inch—81 kilogs, to 86 kilogs. per square 
millimetre—an elongation before fracture of from 9 to 15 per cent., 
a contraction of from 24 to 36 per cent. It must be borne in mind 
that the steel in these girders was made purposely for the experi- 
ment, that great trouble was experienced in the manufacture before 
the material satisfied the different requirements, and that, there- 
fore, it cannot be considered as a fair trading specimen, nor does it 
compare favourbaly with wrought iron. hen the wrought iron 
girders were loaded till the strain in the extreme lamina amounted 
to 86 per cent. of the ultimate strength, or to 80 per cent. of the 
tensional resistance, deformation, indicating the approach of the 
limit of endurance, began to show, and the failure did not occur 
suddenly, but by gradual yielding. In the steel girders, fracture 
occur suddenly, when the strains reached 73 per cent. of the 
ultimate strength and 66 per cent. of the extreme resistances to 
—— The power of resistance beyond this point was of small 
value. 

“The deflection of the iron and the hard steel girders was 
equal until a strain of 16°5 tons per square inch—26 kilog. per 
square millimetre—was reached. Above this limit the deflection 
in the iron girders was the ter. On the experiments on three 
soft steel girders the following remarks may be made. The 
girders show deflections uniformly increasing with the load, until 
a strain of 12°7 tons per square inch—20 kilogs. per square milli- 
metre—was reached, After unloading, the permanent set was very 
slighti—from 066 millimetre to 0°76 millimetre. After 14 tons 
per square inch—22 kilogs. per square millimetre—the observed 
deflections exceeded those calculated, and these differences increased 
rapidly with the load. With a strain of 17°8 tons to 18°4 tons per 
square inch—28 and 29 kilogs. per square millimetre—local bulges 
and deformations began to show, and some displacement of rivet- 
heads was noticed. A considerable deformation of the bottom flanges 
and bulges in the web plates followed shortly after. When a 
calculated strain of 22°2 tons per square inch—35 kilogs. per square 
millimetre—had been reached, the girders were considerably 
deformed, and the readings of the hydraulic gauge indicated the 
collapse of the girders. Test samples showed a resistance to 
tensional strain of from 26°7 tons to 311 tons per square inch— 
42 kilogs. to 49 kilogs. per square millimetre—an elongation of 
from 12 to 24 per cent., and a contraction on the sectional area of 
from 42 to 50 per cent. Though these results are not unfavourable, 
they are not so good as those obtained from iron girders, The 
deflections of the steel girders were greater, the deformations and 
bulgings originated at an earlier period and were more i 
The material for these girders was also manufactured 
these experiments.” 

[Note.—It cannot fail to strike the reader of the above abstract 
that the quality of steel used in the experiments was very irregular, 
and quite different from steel used for structural purposes at the 
present time in this and other countries.—W. A.] 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THERE is more business doing this week than last, since the 
interference with mo ge of operations caused by the holidays of 
last week is at anend. There has not been much accumulation of 
orders during the slack time, for consumers are still chary of giving 
out large orders, but most makers had enough in hand to allow of 
the works being generally started on Tuesday. The slightly im- 
proved outlook of a week or a fortnight ago is maintained. En- 
quiries are decidedly better than a while back, and there is less 
tendency on the part of purchasers to demand a reduction upon the 
prices which regulated earlier contracts. 

More immediate promise of a revival comes from the export than 
from the home trade, though the indications are not yet very 
striking in either department. Ironmasters of much experience 
here are urging that a distinctly encouraging feature is the 
progress of the improvement in America. Opinion is stronger this 
week than last that larger orders will by-and-bye be coming from 
the West. The hematite market is y strengthening by 
reason of the considerable American orders, with the promise of 
others to follow. Steel ingots, blooms, billets, and tin—or sheet— 
bars are also, consumers in this district are informed by sellers, in 
increasing demand for the same market from the steel-making 
centres, The continued improvement of the Colonial and South 
American markets is also a feature full of promise for South 
Staffordshire ironmasters and other heavy metal manufacturers. 
Trade with the Indian Empire is still disadvantaged by the state of 
the currency, yet to the Northern provinces good shipments of 
some heavy descriptions of work continue to be made. 

Prices have a tendency to strengthen this week for early 
deliveries, Sheet makers again lead the market in the matter of 
activity. Sheets of 20 w.g. are quoted £5 15s. to £6, though 
buyers are placing some contracts at £5 10s. 24w.g. are quoted: 
£6 2s. 6d. to £6 5s.; and 27 g., £7 ton to £1 5s, per ton addi- 
tional. Some makers are satisfied with a 15s. difference between 
24 and 27 g., but these are exceptional firms, Galvanised corru- 
oo sheets are an average of £10 per ton, f.o.b. Liverpool for 


Tin-plates and best—thin—sheets for working-up and stamping 
purposes are in good demand from the chief South Staffordshire 
and East ‘Worcestershire works. Good prices, as times go, are 
being realised alike from the country and continental and colonial 
and American buyers. £10 to £10 10s, is quoted as the basis for 
working-up sheets, 

Marked bars are without much change. Messrs. Noah Hingley 
and Sons quote rounds and squares 4in. to 34in., and flat bars lin. 
to 6in.—Netherton Crown best and Netherton Crown best horseshoe 
—£7 ; best rivet iron, £7 10s.; double best plating and double best 
Crown bars, £8; and treble best Crown, £9; Tetherien Crown 
best angles are £7 10s., and tees £8, None of the marked bar 
makers are better employed at the present time than this firm, 
and very few so well. hilst other works whose proprietors have 
manifested less disposition to meet customers’ views as to prices 
have been running barely half-time, Messrs. Hingley have been 
running full, 

There is little that is encouraging to be said of the plate trade, 
in which the demand keeps very limited. Local mills, indeed, are 
still cut out by works in other centres where cheaper production is 
possible. Prices are easy at £6 15s. to £8 and on to £9. Hoops 
remain at £5 5s, to £5 10s, for common, and bars at £4 15s, to £5. 
Occasionally £4 12s, 6d. is accepted for hurdle qualities, 

ing” contracts in the pig trade is still the order of the 

day. Consumers who bought at prices considerably above those 
now ruling, and who have not yet taken all the iron, are getting 
sellers to ouble the quantities that have yet to be delivered at 
present low prices and then to strike a mean average. By con- 
ducting business in this manner, sellers are managing to book some- 
what heavy lots, A few, indeed, have lately made sales so con- 
siderable in amount that they are this week being prohibited by 
principals from booking further lots, The classes of pigs that are 
mainly selling continue to be Northampton, Derbyshire, Notting- 
, and Leicestershire makes, Open market quotations are again 
named this week at 33s, for Northamptons, delivered to railway 


stations hereabouts, and 34s. and 35s. for Derbyshires. Business 
of a speculative sort, the pigs to be delivered at once, and the 
cheque in payment of the same to be ready directly it may be 
asked for, is due done at well within the figures named. 

Native pig makers are making very little money out of current 
business. This is their one settled complaining. Certain Shrop- 
shire furnace owners are naming 5s. per ton under best Stafford- 
shire makers. While 503. to 52s, 6d. is the quotation of the 
former, 55s. to 57s. 6d. is the nominal figure of the latter. 
Common Staffordshire pigs are 27s. 6d. to 31s, 3d. for cinder sorts, 

The North Staffordshire ironmasters continue at only part pro- 
duction. Orders show scarcely any increase. Messrs. Robert 
Heath and Sons, of the Biddulph Valley Works, quote f.o.b. 
Liverpool: Ordinary bars, £5 10s.; best, for shoe and turning pur- 
poses, £6; double best, £7; angles and tees, £6; best angles, 
£6 10s.; while best tee iron is £6 10s. Ravensdale hoops are 
£6 10s. to £6 15s.; best half-round and convex bars, £6; ——- 
tank plates, £6 10s.; best boiler plates, £7 to £7 5s.; double best, 
£8 5s.; and treble best, £10 5s, 

Messrs. Kinnersley and Co., Clough Hall Ironworks, Kidsgrove. 
uote, delivered Mersey, bars, £5 2s. 6d.; best, £5 12s, 6d.; an 
double best, £6 12s. 6d.; angles, £5 7s. 6d.: best, £5 17s. 6d.; and 
double best, £7 2s. 6d. Bridge and tram rails they quote £5 7s. 6d.; 
half-round, convex, and oval bars, £5 12s. 6d.; and triangular iron, 


£6 2s, 6d. 

The South Staffordshire ironmasters are watching with much 
interest for the terms upon which the Shropshire ironworkers’ 
strike may finally be settled. It is a matter of much importance 
to them that the Shropshire makers should not be able to secure 
their labour for much if any less money than they themselves have 
to pay. In times of competition like the present every little 
advantage obtained by one district over another counts, and is 
jealously watched. South Staffordshire ironworkers’ wages would 
have to come down if a distinct reduction were established in 
Sbropshire, since whatever course Shropshire might take would be 
quickly followed by the ironmasters in North Staffordshire, who 
are keen competitors of the South Staffordshire firms. 

The Patent Shaft and Axletree Company, Wednesbury, is 
—_ going on with the laying down of its new steel works. The 

is not burrying itself in the matter, but intends to do the thing 
well.. Orders are being filled in good numbers for railway 
engineering work, particularly wheels and axles of first-class design 
and manufacture, for home, and Indian, and Colonial, together 
with South American and other foreign railway lines. The directors 
of the company are understood to have a good deal of confidence in 
the beneficial effect upon this district of the United States’ revival. 

The Imperial Tube Works, Wolverhampton, Mr. John Brother- 
ton, proprietor, is being formed into a joint-stock concern, with 
Mr. O. Altendof—Altendof and Wright, Birmingham—as chairman, 
and Mr. Brotherton as manager. 

Speaking at the annual meeting of the Birmingham and Aston 
Tramways Company, Mr. E. Pritchard, C.E., said that there had 
been a large increase from the steam department, and a slight loss 
from the branches upon which horse propulsion was employed. It 
was decided to pay a dividend of 10 per cent. upon the year’s work- 
ing. At the extraordinary meeting it was resolved to increase the 
capital of the company to £100,000, by the addition of another 
series of 10,000 shares of £5 each. 

The Waterworks Committee of the Wolverhampton Town 
Council, in their yearly report, express gratification at the efficient 
state of the — of the Corporation. An increased demand 
for water has been met by the erection of a new pumping engine at 
Tettenhall, which is now working satisfactorily. The t at all 
the stations is being maintained in good working order with the 
exception of one engine, which is undergoing extensive repairs, 
after having been in regular work for twenty-seven years. The 
continued low prices of fuel have again enabled the committee to 
realise a —_ upon the year’s business amounting to £1679 7s. 6d. 

An explosion of a boiler, which has given rise to much specula- 
tion as to its cause, took — on Friday at Bloxwich. The boiler, 
whose dimensions were t. by 5ft., was one of a battery of five 
horizontal boilers, comprising the new Fishley plant of Messrs. G. 
and R. Thomas, and was used for winding and pumping purposes. 
No tenable theory concerning the origin of the —— can at 
present be ascribed, as the boiler was known to thoroughly 
efficient, and on the previous night, when it was emptied, cleaned, 
and overhauled, no signs whatever of weakness or defect were 
detected. 

The question of the responsibility of workmen following what 
was denominated “erroneous” instructions was considered at a 
recent meeting of the Birmingham Trades Council. It was alleged 
that the practice existed in some trades of making the workman 
bear the cost of articles which had been rendered useless by 
‘* wrong instructions which had been given by the employer, having 
been carefully followed.” A case in point was mentioned, and it 
was stated that the matter was about to be decided by law. 

Ata meeting of chainmakers held at Cradley Heath yesterday, 
a list of prices at which the men were prepared to resume work 
was formulated. These prices ranged from the 3s. list for common 
hammered chains, to the 4s. list for best dollied chains, and other 
work in proportion. This means an average all round of 3s. 6d., 
which was declared to be 6d. beneath the lowest list yet recognised. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—There is still no really traceable improvement in 
the condition of the iron trade of this district but in a vague kind 
of fashion a better feeling seems to Fy » which may mean 
something or may mean nothing. t is probably due to the 
encouraging reports received of late with regard to the revival of 
trade in America, and although it can scarcely be said that an 
improvement of American trade must necessarily be followed by 
an improvement in trade here, indirectly it exercises an influence 
in promoting a more hopeful tone. Then, in addition, there is the 
growing conviction, to which I have referred in previous “‘ Notes,” 
that prices have at last really got to the bottom; and this receives 
some justification from the fact that the very low sellers of pig 
iron in this market, although they do not actually quote any higher 
prices, are showing a decided indifference about king further 
orders at the minimum rates. If there is any improve- 
ment in trade it is in hematites, and if the revival of activity 
in America is to be felt directly in this country it will certainly 
first be in the demand for material for the manufacture of steel 
rails, beyond this the means of production in the United Sates are 
so large that it will scarcely be necessary to come upon English 
ironmasters for supplies. Hematites certainly do show a tendency 
towards firmness, but still of no very decisive character, and 
certainly not indicative of any anticipations of large American 
orders coming to hand. The finished iron trade remains in a very 
depressed condition; the shipping season has brought forward very 
little extra demand, and the inland trade has shown no improve- 
ment except in some increase of requirements for constructive work 
which is usually carried out during the summer months, Altogether 
the outlook for the iron trade of this district, notwithstanding the 
somewhat better feeling to which I have ref » continues very 
discouraging. 

The Manchester iron market on Tuesday presented no specially 
new feature as = with the previous slow, dull markets 
which have been held for some time past. There are no orders of 
any weight ar the market, for the very sufficient reason 
that there are really no large requirements which consumers have 
to cover, but in small odd parcels there is a moderate business 
doing ; and where buyers have orders to give out it may, perhaps, 
be said that there is less hesitation in placing them at current 
rates. No better prices are, however, obtainable, and the full list 
rates which some of the pig iron makers have been holding out for 
are still out of the market; there is, however, business to be done 
at prices which did not tempt buyers a short time back. 


shire makers have been able to book a few moderate orders on the 
basis of about 35s. 6d., less 24, delivered equal to Manchester ; this, of 
course, represents a iderable ion upon the full list rates 
they have been quoting, but these have been so purely nominal 
that they could not be considered at all as market prices. In dis- 
trict brands prices for Lincolnshire iron are still cut very low, but 
at the minimum quoted rates of 33s. 6d. and 34s. 6d., less 24, deli- 
vered here, makers who have been willing sellers at these figures 
are showing a disinclination to book further orders except to special 
customers, whilst for other Lincolnshire brands makers still quote 
1s. to 2s. per ton above these figures, and rather than come down 
further in price the blowing out of several furnaces has now been 

ractically decided upon. For outside brands prices are steady at 

te rates, but the demand for either Scotch or Middlesbrough iron 
in this market is at present extremely small. 

There has been rather more business doing in hematites, and 
although low prices are still being taken to secure orders, there is 
a decided tendency towards a firmer tone. 

Manufactured iron makers report a few more orders stirring, but 
in most instances they are still very short of work, and trade shows 
no real improvement. For bars delivered into the Manchester dis- 
trict £4 17s. 6d. still remains the full average price; hoops can be 
got at £5 5s. to £5 7s. 6d., and sheets at about £6 10s. per ton. 

Several of the large engineering firms in this district are fairly 
busy, and amongst machine tool makers there seems to be rather 
more orders stirring, which is giving a somewhat more hopeful 
tone; but generally trade continues very slack, and the large loco- 
motive building concerns are so badly off for orders that, simply to 
keep their shops running, work is in some instances being taken at 
a scarcely more than cover the bare cost of labour and 
materials, 

The mention of aerated water machinery would scarcely at first 
suggest anything very striking in the way of mechanical engineer- 


ing; but there are appliances connected with this branch of industry . 


which are very clever mechanical arrangements, and the other day 
I had introduced to my notice an American novelty of this class, 
which has just been secured by Messrs. Bratby and Hinchcliffe, of 
Manchester, who have acquired the sole right for its manufacture in 
this country. This is a machine for wiring on the corks of aerated 
water and other bottles, and it is certainly a very clever piece of 
mechanism. The machine is carried on a small iron stand; at one 
end are spools containing the wire, four separate strands of which 
are passed through a hollow shaft to the opposite end of the ma- 
chine, where the operation of wiring is effected. Two of these 
wires are in a half circle, one on each side, in such a position 
so that when the bottle is placed in the machine they enclose the 
neck. The two other wires are passed in parallel lines, only slightly 
apart, over the centre of the cork, and the four wires, having been 
previously twisted, are firmly gripped in a pair of jaws; the cork 
of the bottle is pressed against the two parallel wires, and the 
bottle forced upwards by hand until it is in the required position ; 
by means of a foot-treadle a revolving motion is given to the shaft, 
and the four wires immediately passing out of the shaft on to the 
bottle are firmly twisted on and cut off, leaving a portion of the 
twist to be carried forward by the machine to the pair of jaws 
already referred to, when the machine is again ready for work. 
With the exception of applying the bottle-neck and cork to the 
machine by hand, the operation is automatic throughout, and is 
performed with marvellous rapidity and precision, the machine 
being capable of wiring 1300 bottles per hour. 

The proposal to hold next year in Manchester a national Exhibi- 
tion of arts, science, and industry, to commemorate the Jubilee 
year of her Majesty’s reign, has now taken complete and definite 
shape. The project has been so heartily taken up that the 
required guarantee fund has been obtained without po prsene 
and the preliminary details for the Exhibition have y 
been arranged. A very convenient and readily accessible site 
near the Botanical Gardens, Old Trafford, has been selected, and 
a scheme has been arranged for dividing the Exhibition into seven 
sections, These sections include industrial design, as shown in 
textile fabrics, pottery, and metal work; industrial processes, such 
as textile machinery, engineering and general plant, and machinery 
in motion; chemical and collateral industries; handicrafts; fine 
arts and a botanical section. There is also to be a representation 
of Old Manchester and Salford, in which various handicraft work 
will be carried on, and a model of the Manchester Ship Canal, 
showing the proposed docks, locks, waterways, &c. 

In the coal trade an extremely quiet tone still prevails generally; 
house fire coals perhaps move off a little better, but all other 
descriptions of fuel for ironmaking, steam, and general manu- 
facturing purposes, meet with no improved demand whatever. 
Pits, except where they are putting into stock, are not working 
more than an average of three to four days a week, and prices 
remain without quotable change—from about 8s. to 8s. 6d. for best 
coals, 6s. 6d. to 7s. seconds, 4s. 9d. to 5s. 3d. common, 4s. 3d. to 
4s, 9d. burgy, 33. 9d. to 4s. best slack, and 2s, 6d. to 33. for common 
sorts at the pit mouth. 

For shipment there is a moderate business doing, and 
qualities of steam coal are firm at about 7s. per ton delivered at 
the high level, Liverpool, or the Garston Docks, but common sorts 
are still to be got at 6s. 6d. per ton. 

Barrow.—There is a lull to report in the demand for hematite 
qualities of pig iron, and sales show somewhat a falling off, 
for both Bessemer and ordinary forge descriptions. The cause 
of the lull is difficult to explain, but it is not believed to be of more 
than a passing character. The makers in the district, generally 
speaking, are fairly sold forward considering the output of their 
furnaces and the number of the latter they have in blast, and the 
fact of this business being in hand to some extent deters the trans- 
action of further business also for forward delivery, except in 
inst where cheaper prices are offered in order to effect sales. 
These instances, however, are only those on which holders of large 
parcels of pig iron are anxious to dispose of them, because, although 
there are indications of a continuance of steady trade without a 
prospect of improvement, there is nothing to lead holders of pig iron 
to believe that better prices will be realised at anearly date. There- 
fore, at the moment, stocks of iron are being reduced, and makers 
are not increasing their engagements; 42s. is still the quoted price 
for parcels of mixed Bessemer iron, net at maker’s works, prompt 
delivery; and it is noteworthy that this price has now been main- 
tained something like nine months, without any appreciable varia- 
tion either in an upward or a downward direction. ‘he steel trade 
is in a fairly active condition, so far as rails are concerned. There 
is a good demand for the latter, and buyers are anxious to place 
large contracts; but the prices at which these are offered are low 
and unremunerative, and makers are careful not to enter largely 
into contracts with their present responsibilities until nearer the 
time when deliveries will be required. In the tin-bar trade a 
falling off is reported, and in ship and other descriptions of steel 
the demand is quiet and lifeless. Engineers have secured one or 
two good marine orders, but outside of this there is no new feature 
in this trade. Full time is being worked night and day at the 
Barrow Shipbuilding Company’s engineering works. In a few 
weeks the Pacific steamer Orizaba will be ready for sea. She will 
probably be placed in the Orient service. Shipbuilders have booked 
no new orders. Iron ore is in fuller demand, at from 8s. to 9s. 
per ton net at mines. The coal and coke trades are steady, but 
quiet, Shipping is busier than it has been. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
THE Board of Trade returns for July are somewhat disappointing, 
as not maintaining the expectations raised by the figures for the 


first half of the year; but they disclose more gratifying results in 
regard to iron and steel than to the general trade of the country. 
The exports of iron and steel last month were of the value of 
£1,894,384, against £1,880,691 and £2,286,333 for the corresponding 
months of 1885 and 1884. For the seven months of the present 
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year the total value was £12,812,989, against £12,750,200 for the 
first seven months of 1885, and £14,750,223 for a similar period in 
1884. In comparison with last year, the exports of iron and steel 
show an increase of £3693 for July, and an increase of £62,789 for 
the seven months. 

In hardware and cutlery the value exported last month was 
£236,537, as compared with £243,779 for July, 1885, and £268,938 
for July, 1884. 


£5248 

£10,188 to £12,249; Argentine Republic, from £7853 £13,720. 
The decreasing markets are Russia, from £4572 to £3260 ; Germany, 
from £12,544 to £11,020; Holland, from £6775 to £5899 ; Spai 
and Canaries, from £6170 to £6042; the United States, from 
£31,397 to £26,409; British North America, from £9674 to £8219; 
British Possessions in South Africa, from £5533 to £4627; British 
East Indies, from £21,306 to £20,768; Australasia, from £55,203 to 
£48,104; other countries, from £59,586 to £58,922. 

Pig iron has increased from £169,622 in July, 1885, to £223,067 
last month, the principal increase being to the United States, 
which took a value of £20,593 in July, 1885, and £93,543 last July. 
Russia has also increased from £13,537 to £33,724; France, from 
£9902 to £11,566; and British North America, from £13,719 to 
£14,337. Germany, on the other hand, has fallen from £30,640 to 
£22,069 ; Holland, from £31,620 to £14,284; Belgium, from £6113 
to £2008; Italy, from £12,754 to £11,186; and other countries, 
from £30,734 to £20,350. Bar, angle, and bolt iron has d d 


so even longer, before the Castle Eden collier will learn to conduct 
his relations with his employers in a decent and sensible way. 
The general public, who are daily importuned to contribute to the 
support of the so-called victims of bad trade, ought surely to raise 
——- in no uncertain way against such unpardonable folly 
as 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron warrant market has been comparatively steady this 
week, and this has been due mainly to the action of the miners, 
which has at length become somewhat effectual in restricting the 
output of coals. The past week’s shipments of pigs were 9212 as 
compared with 7510 in the preceding week, and 7051 tons in the 
corresponding week of 1885. As the ye are limited, and 
there being no reduction in the + of the output of pigs, the 
deliveries into store are again rather larger, the addition to the 
stock in Messrs. Connal oe *s stores being upwards of 4000 tons 
for the week. This is exclusive of what may be added to the private 
stock of makers. Connal’s stock now exceeds 800,000 tons, by far 
the largest on record, and close on 200,000 tons more than at this 
date last year. 

Business was done in the warrant market at 39s. cash. Mon- 
day's market was steady at a little more money. On Tuesday 


from £131,454 in July, 1885, to £119,187. Italy, Turkey, and the 
United States show slight increases. All the other markets have 


Steel, unwrought, was exported last month to the value of 
£99,561, against £81,344 for July last year. France has in 


. from £7215 to £8416, the United States from £20,689 to £36,181, 


other £53,440 to £54,964. 

Ninety-eight of the fillers employed at the Denaby Main Colliery 
were summoned at Rotherham on lester for absenting themselves 
from work on the 29th July. According to the statement for the 
prosecution, the fillers congregated on the top and objected to go 
down and join the colliers on the afternoon shift. The manager 
remonstrated with them, and they went to their work; but the 
following day they went out on strike. Later on the manager 
again saw them, and ascertained that their grievance was not with 
the company, but with the colliers by whom they were paid. He 
told them that if they were disatisfied with the wages which the 

i gave them, their proper course was to give noti 

and this they eventually agreed to do. The secretary “ot 
the colliery submitted a statement of the loss sustained in 
consequence of the pit being idle on July 29th. In the estimate 
he had not taken into account -rents or wear and tear, simply the 
actual amount of wages paid, which was £100 15s. 5d., and stores, 
£43 19s. 9d., which, with fixed charges, £17 7s. 5d., made up a 
total of £162 2s. 3d. The wages were paid to datallere for packing 
and putting the roads in repair, and did not include the loss sus- 
tained by the colliers, which was £69 14s. 3d., amounting to over 
15s. for each defendant, atid the company only claimed 5s. each. 
In the shaft 150 tons of coal were raised, while under ordinary cir- 
cumstances the quantity brought to bank ought to have been 830 
ing t the men Pp commi ugh ignorance, 
a or obstinacy, neon © fine of 5s. damages and 5s. 
cos' 


I have good authority for stating that there is nothing in the 
report so industriously circulated in English and continental news- 
papers to the effect that a German house, through the mal 
intervention of Prince Bismarck, had succeeded in ing the 
Government of Japan to sign a treaty with it, by which the German 
house secured a monopoly of the supply of steel rails to the Japanese 
for the next eight years. It was added that by this operation the 
German house would make £200,000, in addition to having the 
satisfaction of cutting out England, which had hitherto had 
possession of the trade of Japan in rails. The Japanese autho- 
rities have no intention of entering into any arrangement of 
the kind, and as an evidence of it I am enabled to state that 
within the past few weeks Messrs. Charles Cammell and Co., of 
the Cyclops Works, have taken an order for 10,000 tons of rails. 
This order follows an order for another 10,000 tons, making 
20,000 tons in all to be sent by this Sheffield firm to Japan. The 
same firm have also secured an order for rails, including steel 
sleepers, for China. This is the first order which has been given 
by the Chinese for the transport of passengers and goods, with the 
exception of an experimental line laid some years ago by a syndi- 
cate of contractors at Woosing. The Chinese at that time had 
not familiarised themselves with steam, and intended the Woosing 
line for horse traffic, and when the contractors introduced steam, 
the Celestials were offended, successfully negotiated for the pur- 
chase of the line, and then tore up the rails. The opening of 
China would be of immense importance to this country, and give 
the much-needed impetus to the iron and steel trades. 

The colonial visitors are to reach Sheffield on the 23rd inst., and 
be received 7 the Mayor wenn, ae They will have the 
opportunity of seeing some of our ing cutlery, silver-plating, 
steel, and iron establishments. They leave for Sco pay 
afternoon of the 24th inst. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE tone of the Cleveland pig iron trade has been certainly 
steadier during the past week. At the market held at Middles- 
brough on Tuesday there was some inquiry for the Continent, and 
although the amount of business done was not large, prices were 
decidedly firmer. For small lots of No. 3 g.m.b. for prompt deli- 
very 29s. 44d. per ton was paid. The price usually asked by mer- 
chants was, however, 29s. 3d., and most of the business done was 
at that figure. There is no change in the quotations for forge iron, 
and it isin but moderate demand. The current price is 28s. per 
ton. Since the July returns were issued, showing an increase in 
stocks of 17,551 tons, rumours have been rife as to an attempt at 
restriction, and it is generally believed that something definite will 
be done shortly. 

There are no inquiries for warrants, and the price still remains 
at 29s. 6d. per ton. 

The stock of Cleveland pig iron in Messrs. Connal and Co.’s 
Middlesbrough store continues to increase at a rapid rate. The 
quantity held on Monday last was 278,610 tons, being an increase 
of over 5000 tons for the week. 

Shipments have lately been slightly larger than they were last 
month, but they are still below the average for the time of the 
year. From the 1st to the 9th of August, inclusive, 18,960 tons of 
pig iron were sent away, as against 15,878 tons during the corre- 
meting portion of July, and 22,428 tons during that of August, 


There is no change to 
demand does not improve, nothwithstanding the extremely low 
prices now quoted; and it is a difficult matter for makers to get 
specifications enough to keep going. 

One would have thought that the Durham colliers, who pride 
themselves on their intelligence and hard-headedness, would have 
known that the present was not exactly the time for a successful 
strike, and indeed that no sane man would engage in anything of 
the kind. Such, however, does not appear to be the case. The 
whole of the boys—and not only the boys, but the men—the 
—_-. experienced, thoughtful men, employed at the Castle 

en Colliery struck work on the 5th inst. They did not strike 
because their work was intolerable, nor against a threatened 
reduction of wages; but they actually struck to obtain an advance, 
and that without giving any notice whatever. Neither was ita few 
who did this foolish thing, for no less than 1000 hands, all told, broke 
their contracts. Bad as the times are, and long as they have so con- 
tinued, it would seem that they must be even worse and continue 


report in the finished iron trade. The | mil 


, on areport of possible rail orders from China, transactions 
took og at 39s. Od. to 39s. 14d. cash, the afternoon prices being 
39s. 2d. to 39s. 1d. cash. On Wednesday the =e were 
39s. O}d. to 39s. 3d. and 39s. 14d. cash. To-day—Thursday—there 
are reports that there iz to be a restriction in Cleveland. e cash 
price of pigs advanced to 39s. 7d. 

The values of makers’ iron do not exhibit much alteration. Gart- 
sherrie, f.o.b, at Glasgow, per ton, No. 1, 43s.; No. 3, 40s. 6d.; 
Coltness, 46s. and 42s. 6d.; Langloin, 43s. and 41s.; Summerlee 
45s. and 41s.; Calder, 45s. and 40s. 6d.; Carnbroe, 40s. 6d. and 
39s.; Clyde, 42s. 6d. and 39s. 6d.; Monkland, 40s. and 36s.; Govan, 
at Broomielaw, 40s. and 36s.; Shotts, at Leith, 43s. 6d. and 43s.; 
Carron, at Grangemouth, 46s. 6d. and 43s. 6d.; Glengarnock, 
at Ardrossan, 41s. 6d. and 39s. 6d.; Eglinton, 39s. 6d. and 36s.; 
Dalmellington, 40s. and 37s. 6d. 

The week’s arrivals of Cleveland pigs have been 5730 tons, 
against 6510 in the same week of last year. 

The malleable iron trade is re; very quiet, most of the 
works being short of orders, and all working at very low rates. 

During the last three weeks the iron and steel manufactured 
goods shipped from Glasgow, exclusive of pig iron, embraced 
locomotive engines and tenders to the value o! ,000, nearly all 
for India ; machinery, worth £20,710; a steam barge ~ to 
Rangoon, £2500; sewing machines, £4800; steel goods, 620 ; 
and general iron manufactures, £48,640. 

The action of the miners in restricting the output of coals, 
together with the holidays in the mining districts, is telling mate- 
rially on the amount of the coal shipments, which have been com- 
paratively small in the past week. From Glasgow 18,231 tons were 
despatched ; Greenock, 1740; Ayr, 10,603; Irvine, 1602; Troon, 
4617; Leith, 7280; Grangemouth, 14,761; and Bo'ness, 5999 
tons. The scarcity of coals to meet the more pressing 
wants has enabled some coalmasters to obtain slightly higher 
rates, but this advantage is generally believed to be more 
than counterbalanced by the smaller quantities disposed of, 
and the extra cost of production at the collieries, the 
latter being a natural consequence of the restricted output. This 
state of matters does not exist in the Fife coal trade, where the 
colliers have been working full time. As the wages of the Fife 
miners were reduced in March last, the masters have not on this 
occasion taken action with those in the rest of the mining districts, 
so that both employers and workmen are presently reaping some 
advantage from the circumstances in which they find themselves 
placed. The stocks at the collieries are said to have accumulated 
to the extent of about 200,000 tons, and there is now a chance of 
these being reduced. 

The movement against the reduction of wages, and in some places 
in favour of a positive advance, has now spread nearly throughout 
the whole of the district with the exception of Fife. The colliers 
are holding frequent idle days, working short hours and adopting 
all possible means to influence their employers on the wages 
question, but hitherto without any le effect. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

I SHOULD be sorry to arouse expectations unless tolerably good 
ground for the same existed, but it does appear as if we had 
reached the lowest depths of coal depression, and that the step 
that will follow will be an ascending one. The times endured, in 
Cardiff particularly, have been of the severest kind; coalowners 
and shippers have had an ordeal of the most trying description. 
Steamers laid up, collieries entailing a certain loss daily, men 
working a turn or two weekly, exports down to nearly one-half, 
such has been the state of things; and it will be well if it is coming 
to an end, as I venture to suggest. 

Last week trade was better at the leading ports; Newport, 
iff, and and Cardiff in near its 
old averages. ether a prosperous condition wi regained is 
a problem. I am afraid not. Prices are weak—coal can be had 
almost at the starting price of the article half a century ago, 
namely, 5s. Excellent coal is being sold at 6s., which means 8s. 
at Cardiff ; but some of the leading owners refuse to sell their best 
4ft. at this price, and they are to be commended for not giving it 
away. 

House coal is more active, prices a little firmer. The coke trade 
shows signs of improvement. The advance of science in connec- 
tion with this industry is marked, and the prospects of a future 
are assured, especially if the steel trade continues to progress. 

What with Indian rails, of which a large quantity went to 
Madras on Saturday, steel bars, bar iron, and steel sleepers, there 
is a fair amount of business being done at the principal works. I 
note that in the manufacture of sleepers most of the works are 
engaged; some, however, are simply for collieries in connection with 
their own works. To construct the elaborate machinery for rail- 
way slee few works would incur the outlay, for a good deal of 
time money is necessitated. The fact that certain works, in 
addition to those now working sleepers, are incurring this, points to 
fair prospects ahead. It is currently rumoured in the district that 
several of the large railways are making arrangements for quantities, 
This branch is the only thing that will improve trade. Capacity 
of make is now so great that a large order for rails is turned out in 
a week or two, 

The pipes for the Cardiff Waterworks come to hand in large 
numbers. They are turned out by a Scotch firm, and appear 
excellent. The order was a substantial one, as the length is thirty 


Many visitors 
to Swansea are surprised at the want of speculation on the 
part of railway authorities in not having a distinct connection with 
the Mumbles, What the Taff Vale has done for Penrith surely 
a done by, say, the London and North-Western for 

um! 

There is a little lull in the tin-plate trade, and disturbing ramours 
have been in circulation around Swansea that strenuous efforts are 
to be made in the United States to compete in the manufacture, 


and as the cargoes despatched were very slight last week it was 
feared by some imaginative people that the competition had begun, 
I do not think that there is much fear at present quotations, 
Labour here is too low to fear ayely of any account. 

A leading ironmaster from Middlesbrough was in the district 
some time ago, and, inquiring about the wages, exclaimed: “I 
would rather enlist for a soldier.” Still, it is only by these wages 
and the greatest economy that Wales holds its own. 

Shipments of tin-plate from Swansea during July were double 
those of July, 1885. Coke and Bessemer steels maintain their 

uotations at 13s. 6d., but business is being done by certain makers 
or 13s. 44d. ; some at 13s. 3d. 

Stocks this week are a little heavier owing to a small export. 
Masters are selling freely from 12s, 3d. to 12s, 6d, 


NOTES FROM GERMANY. 


(From our own Correspondent.) 

IN Silesia the tone of the market becomes weaker and weaker, 
and asa last resort the State Railways are negotiating with the 
Russian to lower their freights on iron going there against an equi- 
valent reduction on petroleum and cereals coming into this 
country. Many foundries are full of work. Still this does not 
favourably affect the prices of pig iron, because there are large 
stocks on hand, and the puddling works only require limited quan- 
tities. Foundry pig costs 50 to 51 up to 53 marks for the best 
sorts. The rolling mills have work to goon running slowly till 
October, but the prices leave no profit. These are 92°50 to 
95 for merchant ; fancy sections, 105 to 115; sheets, 
135 to 140; boiler plates, 150 to 155 marks p.t. at works, 
The Rhenish-Westphalian iron market has become worse than 
it was when last reported, in spite of the restriction of 
output, and it has become apparent that excessive competition 
lowers prices even more than a superabundant producti Out of 
460 iron mines in the Lenne district—Westph.—453 are standing 
idle and only seven at work. A similar state of things, though 
not quite so bad, is reported from the oy oe and Nassau. The 
Spanish ores are now so cheap and freights lower than they were, 
so that they can be delivered on the Rhine, at Bochum and Dort- 
mund, as cheap as those from Nassau or Siegen. The prices are 
7°20 up to 10°50 marks p.t. for raw and roas ores on trucks at 
R. W. St. Pig iron is still in excess of demand, but stocks have 
not much increased lately. There is really no great demand 
for either forge, foundry, Bessemer, or basic pi at the 
moment, and prices are in consequence very wae nominally 
45 to 46°50 for spiegel down to 29°60 marks for Luxemburg 
forge p.t. on trucks at work. Although there is a current 
sale for rolled iron, yet the prices are ever declining. Bars cost 
93 to 98, less 1 to 2m., for weighty orders. Angles, 100 to 105; 
girders, 93 to 98; hoops, 102 to 105. In Bessemer metal the price 
varies from 105 to 115, according to brand. Best boiler plates, 
139 to 142, occasionally 144; common heavy plates, 130 to 132; 
thin sheets, 123 to 125, in Bessemer m. higher according to quality. 
Iron wire rods 102 to 106; in steel, 105 to 110, with little ex 
trade doing. Wire nails, 115 and higher ; steel rails, 120 to 
sleepers, 122 to 130 marks, p.t. at works; wheels and axles com- 

lete, 315 to 320; steel tires, 220 to 225 m. per set; mine rails, 
Re 90 to 95 p.t. The machine and wagon works and foundries, with 
few exceptions, are all in want of orders, and prices miserable, 
Seventy-three passenger coaches are to be tendered for at Bromberg 
shortly, and doubtless a hot st le to obtain the order will ensue. 
The brass foundries have been well employed last month, and prices 
have remained nearly the same as last reported. 

Raw fine costs at uu, 270; refined, 280 marks p.t., and the 
market is firm. 

The coal market is very dull. Contracts can be made at this 
moment at very low prices, whilst other coalmasters prefer to let 
the pits lie idle one or two days a week rather than sell at the 

ices. Cokes are dull of sale. The prices quoted on ’Change 
are :—Gas coal, 6°50 to 7°80; good slack, 5°50 to 6°20; lumps, 8 to 
10°50; nuts, 9°50 to 11; fine slack, 2°10 to 3; cokes, patent, 8°50 
to 9°50; ordinary sorts, 6°60 to 8°40; smalls, 6°50 to 7°50, all p.t. 
on trucks at mines. 

The iron market in Belgium is firm, but oe are unsatisfactory. 
The machine factories, nevertheless, complain of not being able to 
compete with foreign houses at the present prices, though there is 
no pig iron combination there at the moment to keep prices up. 
The French market is very firm for rolled iron, and it is looked 
upon as an achievement having got girders and bar iron up to the 
same price, which masters expect will rise this summer up to 


150f. p.t. 
the accounts of the late inter- 


It is stated here that on closi 
national rail combination, the English party had to ey! the 
Germans M. 500,000. But beyond this there are M. 300, which 
should come to them on 60,000 tons which they did not deliver as 
their share, ding ag t, as they ought to have done, 
the indemnification being 10s. per ton. It is further stated that, 
as after the denunciation of the convention the price of rails went 
down at once from M. 95 to 68 or 70, the English party must have 
profited M. 900,000 on the 60,000 tons. To make up the M. 800,000 
there remain M. 200,000, which are accounted for by German sales 
made below the stipulated price. 

Krupp carried off the late order for 1410 tons of steel tramway 
rails at Middelburg against other German and Belgian houses at 
the price of 48fl. 83c. delivered at Breskens, which would be equal 
to M. 78 p.t. at Essen. The Dutch conditions are severe, which 
accounts for the comparatively high price. 

The visit of Marquis Tseng to this country is stated to be in 
connection with orders for war vessels from the Vulcan Company 

It a that not only the i mpany, bu pp as 
well contemplating the establishment of steel works in the 
South of Russia. This is not greeted in a friendly spirit by the 
Russian press, which fears that the native works now existing 
there may be crushed out by the superior forces brought to bear 
upon them, as both companies have large capitals and enjoy the 
special favour of the Government Departments. The Italian 
Minister Gemala, with other officials, has just inspected the new 
steel rail mills of the ironworks at Terni, which, it is said, will be 
able to make nearly all the rails which the Government will re- 
quire yearly. : 

There has been a slight explosion in a coal mine in Westphalia, 
whereby seven men were killed and two wounded, but the working 
of the mine has not been stopped. : 

The following announcement has just been published :— “To 
prove what advance the German marine industry has made, the 
twin-screw aviso Greif, 5400-horse power, which was recently 
launched, will have a speed of nineteen knots an hour, and will be 
the fastest vessel in the world” (sic). The tonnage is not stated, 
and she will not be the fastest vessel in the world. 


ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—David J. Gyles, chief wo 
neer, to the Pylades; and Samuel E. Lark, to the Royal Adelaide. 

Sream DiccERs.—We are informed that Mr. F.% Proctor has 
made arrangements with Messrs, Burrell and Co., of Thetford, for 
the manufacture of his light steam digger, which has given very 
considerable satisfaction where used abroad. 

Tux NoRTHERN oF Europe Ratiway.”—The article on the 
Northern of Europe Railway which we published in our last im- 

ression should have given the name of the railway as the 
‘Swedish and Norwegian Kailway.”, We are informed that a 
considerable length of the line has been completed, that the con- 
structing staff has been at work uninterruptedly through the = 
two years, that orders for about 10,000 tons of rails have 
laced in England ‘for the line, several thousand tons of which 
oo been delivered, and that difficulties referred to in our article 
are not met with. We shall probably refer to the line and to 
these matters in a future impression. 


| 
decreased. 
es. 
Patent fuel is slack both at Cardiff and Swansea; iron ore at 
Newport and Cardiff is dull. At the latter ag a foreigner deal- 
ing in iron ore committed suicide on Saturday. The trade is very 
depressed, only a shade above 9s. per tonfor best Spanish. Welsh 
ironmasters are fairly stocked, as may be understood from the fact 
that at Cyfarthfa Works large mounds can be seen with a good 
thick vegetation growing thereon. 
A reduction of the ; on the Swansea and Mumbles 
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(From our own Correspondent.) 
New York, July 31st. 
Tur general merchandise movements from the 
metropolis have increased largely during the past 
week, Reports from various railroad companies 
show an increase in the volume of traffic, and 
some improvement in earnings, The Trunk lines 
have thus fa: maintained harmony in the East, 
and in the West the possibility of a rupture has 
been avoided by the establishment of rates satis- 
factory to all parties concerned. A great deal of 
railroad stock of one kind or another is being 
bought. Pennsylvania seems to be leading. Read- 
ing affairs are still unsettled. The Baltimore and 
Ohio extensions are being pushed, both on the 
Atlantic coast and in the interior. The Norfolk 
and Western interests are pushing the construction 
of short lines through the Virginias and other 
sections. Railroad matters generally are in a 
very encouraging condition, and investments are 
increasing. There is, however, more capital 
offering than can be absorbed promptly. A ry a 
amount is going into industrial enterprises. 

hout the pm al have 
with a fair volume of 


The _ mills thro 
nearly all resumed wor! 
business on hand. The rail mills have contracts 
for 600,000 tons either on hand or assured. The 
bridge iron makers have contracts for 50,000 tons 
of material in sight. The pipe iron makers have 
contracts which will aggregate a large amount, 
and take three months for their completion. 
There are over 100,000 acres of natural gas 
territory and under development, and 
from four to five hundred miles of pi have 
been contracted for, and will be laid during the 
present autumn and winter. The iron trade 
generally is in excellent condition; while prices 
are firm there is no tendency to & boom. The 
producing capacity has been so largely increased 
as to make us entirely safe against a recurrence 
of such a disaster. The production of pig iron is 
at the rate of 125,000 tons per week; steel rail 
roduction, 30,000 tons. Merchant steel of all 
inds is taking the place of iron, and prices are 
firm. Nails have advanced to 2°10 dols. in car 
load lots, and all the factories are sold out. 
Advices from the Far West show improving 
industrial activity. A vast amount of lumber is 
being contracted for against the possibility of a 
further advance. Quotations for Bessemer pig 
iron are from 19dols. to 20dols.; Scotch pig, 
18 dols. to 20dols.; blooms, 30 dols. to 32 dols.; 
steel rails, 34°50dols, to 36dols.; bridge iron 
2dols. to 3dols. The coal trade is active, an 
buyers from the North-east are in the market for 
liberal supplies. 


NEW COMPANIES. 
Tue following companies have just been regis- 
tered :— 


Dennis Patent Continuous Wire Netting 
Company, Limited. 

This company proposes to purchase various 
patents bel to Messrs, W. ¥. Dennis and 
Arthur Dennis, of 101, Leadenhall-street, for 
pty one in the manufacture of wire netting, 

the benefit of various pending applications 
for further patents for the same invention. It 
150,008 is ei on the 30th ult. with a capital of 

in £10 shares. The subscribers are :— 


C. P. Ogilvie, Leiston, Suffolk . aa) ab 100 
G. R. le Doux, 4, Cullum. street, “merchant ; 10 
E. Bower, Ashley-road, Crouch-hill, N., merchant 10 


A. Homann, 4, Num- street, merchant ee 
A. 8. Williams, 31, Lombard- -street, steamship 


J. H. Elements, 49, Muschamp-road, East Dul- 
wich, clerk .. 


draughtsman oo 1 


The number of directors is not to be less than 
three nor more than seven; qualification, ten 
shares. The remuneration of t r board will be 
£50 for the first year and su ently £150 per 
annum, with £50 additional w en. £7 per cent. 
dividend is paid, and a further. £50 for each £5 
per cent. dividend wu; be thea £32 per cent., but £450 
per annum is to be the maximum of such remune- 
ration, 


25 
1 


Cyprus Company, Limited. 

This company was registered on the 3st ult. 
with a capital of £15,000, in £50 shares, to carry 
out an agreement of the 28th ult. (unregistered ) 
between Messrs. Knowles and Foster and John 
Rowland, for the purchase of mines of copper and 
other minerals, situate in the Island of Cyprus. 
The subscribers are 


= Foster, 48, te -street, merchant .. 

W. Knowles, 48, Moorgate-street, merchant .. 
J.F. Knowles, 48, Moorgate-street, merchant .. 
J. Rowland, 18, Camden-road, Lewisham 
be Chutham, 22, Kelmore-grove, Rast ‘Dul- 

R. Webster, Derby-road, Woodford", 
W. Green, 25, Aberdeen Park-road, N. oe 

The subscribers are to appoint the first directors. 
Most of the lations of Table A of the Com- 
panies’ Act, 1862, apply to the company. 


Butterworth Brothers, Limited. 

This is the conversion to a company of the 
business of glass manufacturers carried on by the 
firm of Butterworth Brothers at Newton Heath, 
Manchester, and elsewhere. It was —— on 
the 4th inst. with a capital of £7000, in £10 shares, 
with the following as first subscribers :— 


*F. Butterworth, Blackley, near Manchester, 
* William Crumpsall, Manchester, 
*J, Whittaker, Newton Heath, 
‘Alice. Butterworth, Castleton, “Manchester. . 
T. Butterworth, Newton Heath, Manchester, 
lass manufacturer 00 
Walter Butterworth, "Moss. side, "Manchester, 
H. 4.3 Blatter, Grampsall, Manchester, assistant 
sumber of directors is nit to than 
three nor more than seven; the first are the sub- 


scribers denoted by an asterisk; qualification 
10 shares; the company in general meeting will 


ee A. B. Isaac, 8, Garlinge 


the company. Mr. Wm. Butterworth is appointed 


John Brotherton, Limited. 

This company was registered on the 29th ult. 
with a capital of £100,000, in £10 shares, to carry 
on business as manufacturers of, and dealers i in, 
iron, steel, and other tubes and fittings, and also 
to carry on the business of mechanical engineers, 
iron and other founders,and metal workers. The 
subscribers are :— 


Crown-court, Old Broad-street, 


tant . 

4% clar 46, ‘Devonshire-road, Hackney, 

IW. eer” oe 
H. Woods, Ashford ; 


G. Marnti, 10, Curzon-street, May fair .. 
J. Barker, Devonshire Villa, Gioe Park 
The number of directors is not to be lees than 
three nor more than seven; qualification, fifty 
shares. The subscribers are to nominate the 
first; remuneration, £500 re annum — 5 per 
cent. upon the amount of dividend paid. Mr. 
John Brotherton is appointed managing director 
for five years at a salary of £500 a year, and will 
be entitled to a commission of 5 —< cent, on 
bee peti net profits divided amongst the share- 
olders, 


Automatic Railways Company, Limited. 

This company proposes to make roller coasters, 
or roller coaster apparatus, upon the Picmeytd le of 
the letters 4454 of 1884, and No 
of 1884, the former being granted for i none 
ments in railways, and the latter for ee 
ments in gravity railways. It was regis’ 
the 30th ult. with a capital of £50,000, in 21 
shares, The subscribers are:— 

Shares. 
F. “Wilks, tiidiaay Park, N., African merchant. 1 
Little, 66, Kyverdale-road, Stamford- hill, 

T. W. New North-street, 
R. Trench, 5, Walbrook, chemist 

- wardstone-road, Victoria Pari, 
G. W. Dancy, 110, Cannon-street, journalist. 

The number of directors is not to be less than 
two nor more than five; qualification, 250 shares; 
the first are Colonel Francis Cornwallis Maude, 
V.C., C.B., J. Stewart Craig, Edwin Day, M.A., 
FP. Matthews, and ©, O. Sykes. The remune- 
ration of the ordinary directors will be £50 per 
annum each, and 10 per cent. of the net profits 
after payment of 20 per cent. per annum dividend. 


J. Harmer, 89, 


Moldacot (Colonial and Foreign) Pocket Sewing 
Company, Limited. 
This company to enter into an 

ment with yay harles Cottam and Albert 
Douglas Moll for the purchase of the colonial and 
foreign patent rights granted in respect of the 
Moldacot Pocket Sewing Machine. It was regis- 
tered on the 4th inst. with a capital of £100,000, 
in £1 shares, e sul rs are :— 

Shares. 


*Hon. Howard Spensley, 12, 
barrister 

*Saul Isaac, J. P., 9, “Hyde Park-mansions |. 

*J. G. Bellamy, 2 Addison-road, W., merchant 


toa 

enchurch- 
J.C. Berry, 31, Stansfield-road, Stockwell, clerk 
F. Clark, 12, Warner-road, Camberwell, clerk .. 


The number of directors is not to be less than 


two nor more than seven; qualification, 100 | P&P 


shares; the first are the subscribers denoted by 
an asterisk ; remuneration, £150 per annum each, 
with an additional £100 per annum for the chair- 
man, and in any year in which 20 per cent. divi- 
dend is paid a further sum equal to 5 per cent. 
upon the net profits. 


Backes and Strauss, Limited. 

This is the conversion to a company of the 
business of wholesale and manufacturing gold- 
smiths, silversmiths, and jewellers, carried on by 
Messrs. Backes and Strauss, and also the business 
for the sale of rings and other jewellery carried 
on by Siegfried Strauss, under his own name, in 
London, Paris, and at Hanau, in Germany. It 
was registered on the 29th ult. ‘with a capital of 
£100,000, in £5 shares. The su are :— 
*Robert Milburn, of Cintra, Beckenham, engi- 

1, Queen mer- 
*M. Strauss, 64, Holborn Viaduct, 
Strauss, 64, "Holborn Viaduct, jeweller .. 

W. B. Styer, 2. Threadneedle-street, solicitor 
vidson, 40 and 42, Queen Vi 
J. H. Charl 22, Stonefield. Lonadale- 

m, clerk treet, ee 

The number of directors is eek to be tess than 
three nor more than seven; the first are the sub- 
scribers denoted by an asterisk, and Mr. W. 
Neale, of Warstone-lane, Birmingham ; qualifica- 
tion, £250 in shares or stock; remuneration, £750 
per annum, 


Anglo-Montana stl Company, Limited. 
This company proposes to acquire upon terms 
of an agreement of the 19th ult. between Elisha 
Waller, Edward Pleasance, and William Thomas 
Huxley, certain mines in Montana, U.S.A. It 
was registered on the 3lst ult. with a capital of 

£120,000, in £1 shares. The subscribers are:— 


G. V. Stewart, 34, Leadenhall-atreet, merchant .. 
bay Huxley, 47, Stockwell Park-road, North 


E. 139," Cannon-street, ‘auditor’ and 
accoun’ 

W. Drank, 6, Denman-sireet, Ww. ee ee 
G. Stewart, The Spring, Coventry 

Ww. White, 118, Queen’s-road, Peckham, ‘mer- 


t 
Eyton, Mold, “North ‘Wales, mine- 


The amber of directors is ‘lens “than 
three nor more than seven; qualification, £200 in 
shares; the subscribers are to appoint the first 
and act ad interim; remuneration, £150 per 


Paid, and also 5 per 
ivisable profits above what will pay 10 per cent. 
upon the paid-up omount of of all shares, 


Gillman and Spenc Spencer, Limited. 

This company was registered on the 4th inst. 
with a capital of £150,000, in £5 shares, for the 
manufacture of gelatinised malt and other patent 
manufactured malts from various cereals, also 
torrified barley and maize, germless maize, isin- 
glass, and every description of finings, and 
generally to manufacture every kind of material 
or _—_ appertaining to brewing; also to manu- 

h or hire bi for erating 
or bottling beer, &., and such other machinery 
as may be useful in the brewing trade. The sub- 
scribersare:— ~ 


*A. W. Gillman, Castle Brewery, St. George’s- 
road, 8.E., brewer and anal: chemist 
*8. Spencer, Castle Brewery, St. George’ 's-road, 
8.E., brewer and analytical chemist . 
*E. 8. 8 cer, Castle Brewery, St. George’s-road, 
8.E., brewer and analytical chemist .. .. .. 
H Pearson, The Manor House, Penge .. .. .. 
Wallace, Isleworth, secre’ 
jarnard, 47, "Lincoln’ s-inn- fields, solicitor .. 
Gillman, 3, street, High 
Holborn, solicitor 
The ber of direct rs is not to be less than 
three nor more than seven; qualification, £500, 
in shares or stock; the first three subscribers are 
cpouinted directors. Mr. E. S. Spencer is ap- 
pointed manager at a salary of £30 per annum, 
with £100 per annum additional for each £1 per 
cent. dividend in excess of £5 percent. Messrs. 
A. W. Gillman and S. Spencer are appointed 
directors for five years, and their 
remuneration will be payable out of the surplus 
profits at the rates following, viz.:—£14 per cent. 
if a dividend of £9 per cent., £2 per cent. if a 
dividend of £10 per cent., £3 per cent. if a divi- 
dend of £12 per cent., £4) per cent. if a dividend 
of £15 per cent., and £5 per cent. if a dividend of 
£20 per cent. or more. The company will pur- 
chase the business of manufacturers and analytical 
chemists, patent maltsters, and manufacturers of 
patent finings, carried on by Messrs. A. W. Gill- 
man and Samuel Spencer at the Castle Brewery, 
St. George’s-road, and at Gordon’s Wharf, Rother- 
hithe. The purchase consideration is £40, 000 in 
fully-paid shares and £40,000 in cash. The stock- 
in-trade of the vendors will be purchased by the 
company at the cost price thereof. 


SaniTaRyY INSTITUTE OF GREAT BRITAIN.—The 
ninth autumn co: will be held at York from 
September 21st to September 25th, 1886. The 
Council invite papers on subjects relating to 
health and sanitary sci The 
papers, and the days on which they are to be 
read, are determined by the Council before the 
beginning of the meeting. The Council reserve 
the right of refusing any papers sent in; and in 
the case of those accepted, the reading of them 
must depend upon the time at the disposal of the 
meeting. No previously published paper can be 
read. Papers read at the congress cannot be pub- 
lished by the authors unless by permission of the 
Counci e Council reserve to themselves the 
privilege of ciation any paper read at the con- 
— either wholly or in part, or of refraining 

m the publication thereof, if they see fit. 
Papers are limited to twenty minutes in reading 
A short abstract should accompany every paper, 
both for the convenience of the press at the con- 
gress and for insertion, subject to the approval of 
the Council, in the volume of “ Transactions” 
should it not be deemed desirable to publish the 
in extenso. The addresses and papers, or 
abstracts thereof, are usually printed by the 
Institute in London before the meeting of the 
congress, and may be purchased from the secretary 
of the Institute during the congress. Authors 
should forward the original manuscript by book 

on or before August 26th, addressed to the 
tary, Sanitary Institute of Great Britain, 
74a, Margaret-street, W. Authors whose papers 
have been received and accepted will be furnished 
with printed copies before the commencement of 
the con; 

LIVERPOOL ENGINEERING SocreTy.—On the 
30th ult. the members of the above society visited 
the Forth and Tay Bridge, on the kind invitation 
of the —— and contractors of the respective 
undertakings. On arrival at Queen’s Ferry South, 
the party was met by Mr. Cooper, the resident 
engineer of the Forth "bridge, who ip be attention 
to the novel features of the special appliances for 
constructing this ote bridge. Having examined 
the various details connected with jan south shore 
end of the work, the party embarked in the 
steam launch kindly placed at their dis 
for the occasion, and proceeded to the north 
Here the ‘‘skew backs” which are now in pestis 
were examined with much interest, The mode of 
erecting the vertical — of the piers, and the 
skilful arrangement for raising temporary s 
by hydraulic pressure, was explained by Mr. 
Cooper. The party were much struck witb the 
progress made in all parts of the work since their 
visit last year, the whole of the foundation being 
now completed. The precautions taken against 
accident were also noted with satisfaction. 
Rivetters and others engaged on the elevated 

t of the work exposed to heavy winds, 
» being protected by a wire caging which 
also prevents tools and materials falling on the 
men below. The facility with which the rivetting 
in situ is effected by means of the specially 
designed apparatus was thoroughly appreciated. 
A visit was paid to the Exhibition by the 
party on their return to Edinburgh, with which 
they were much pleased. Proceeding to Dundee 
the party made an inspection of the’ Tay Bridge, 
on Monday, under the guidance of Mr. Seabright, 
one of the assistant engineers. Here again a 
steam launch conveyed members to the various 
points of interest. One of the large bowstring 
girders in course of construction was seen, and the 
method of floating it into position in mid stream 
was explained. The ——, afforded of 
comparing the design and execution of the old 
and new bridges was by no means the least 
instructive feature of the excursion. The party 
a up at Dundee, well satisfied with what 
ad Rainey and greatly pleased with the 
wn to them. 


Condensed from the Journal of the Commissioners of 
Patents. 


Applications for Letters Patent. 


*,.* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 

3rd August, 1886. 


9904. Harr-pin, W. Hewett, London. 

9905. PLanina Macuines, W. Chattaway, Darlaston. 

9906. for CLEANING, &., METALS Gass, C. 
E. Davies, Walton. 

9907. the of Burrer, &c., Casks, W 

Donn 

9008 Macaines &., Fiprgs, T. Adair 
and J. O. Wallace, Belfast. 

9909. Razor, J. Poyser Mansfield. 

of Covers, W. Swindlehurst, 

caster. 

9911. and Ropss for Macutnery, W. W. Oldfield 
and G. H. Smith, Glasgow. 

for Drawiac Beer, &c., J. Morley, Bir- 

9913. Taxinc-up Motion of the Motz, R. 

ona Farrington, Shelfanger, 

Le Stoppers, A. C. 

9915. ae Conss of Winpine Frames, T. Wilkin- 
son and J. Horsfall, London. 

9916. APPARATUS for RULING PARALLEL Lines, C. 
Wiggins, Birming! 

Kartu Srovns, E. Fisher and H. W. Ludlow, 


SLEEVE Protectors, C, Wiggins, Birmingham. 
9919. Treatment of Ores containing of 
Antimony, E. W. Parncll and J. Simpson, Liver- 


POOL. 

9920. Macuine for Openine & , 8. Skerri' 
Sheffield. 

9921. Matrress Frames, I. Chorlton and G. L. Scott, 
Manchester. 

9922. VenTILaTING WinDow BLinps, W. Harte, London 


derry. 

9923. SmMaLL Commope intended for TaaveLiine, A. 
M. Alston, Streatham. 

Retorts for Suarez, J. Jones, 


wa. Tatuirot Lear, G. Hudson, 

mdon. 

9926. Hyprautic Leap Presses, H. J. Allison.—{J. 
Robertson and J, Hardie, United States.) 

9927. Scissors, E. M. Corbett, London. 

9928, Buttons, F. A. Fox, London. 

9929. CENTRE SECONDS Watcn, A. Welter, London. 

9930. CrusHinc W. Schranz, 


9931. Damprnc GumMED Lasets, W. Leggot, Bradford. 

9932. JacQUARD CaRD KEPEATING MACHINES, T. 
Nuttall, Kamsbottom. 

9933. Sections of or Sree., J. H. Bell and W. 
Rockliffe, Monkwearmouth. 

9934. AuTomatic CorD for Venetian, &c., BLixns, 
R. Whitehead, Heele: 

9935. Fire-crates, &c., “fT H. Annandale, Glasgow. 

PRorractor, L. Mackenzie, 

9937. DRAUGHTSMAN, $ W. Clark, Birmingham. 
9938. ManuracTuRE of C. W. Clark, Bir- 


of | 9939. MANUFACTURE of R. Mannesmann, 


and M. Mannesmann, Lon: 
9940. SuspenpeERs, H. C. Whitmarsh, London. 
9941. Workine Furnaces by CoMPRESsED AiR, C. Otto, 
London. 
9942. ARTIFICIAL and Fire-LicHTers, A. Guten- 
sohn, London. 
9943. &c., MaTERIA.s, J. C. 
Mewburn.—(4. Delannoy, France.) 
9944. CLEANSING Borries, G. Burges, sen., and G. 
Burges, jun., London. 
9945. SELF-LOCKING SHaAcKLE, A. Martin, London. 
= for Knives and Forks, J. Ockermiiller, 
ndon. 
Hooks, H. Cherry and G. Tangye, 
ndaon, 
9948. for Prpss, F. Henry and L. Lecellier, 


oom. INTERNALLY-HEATED Sap Irons, C. Gardener, 
London. 
9950. Har Learner or Sweat Banp, G. F. Redfern. 
—(J. Burthoul, Belgium.) 
9951. SPIRALLY-FORMED METAL Pirzs, J. B. Root, 
London. 
9952. SPIRALLY-FORMED WELDED Pirsz, J. B. Root, 
London. 
9953. RecorRDING AppaRaTus for Maxine Norss, &c., 
A. B. Ibbotson.—(K. Walter, Italy.) 
9954. WELDING MeTaL Prarss, J. Root, London. 
LocomoTIvVE ENGINEs, R. C. Parsons, 
ndon. 
9956. Pocket Sewinc Macutves, J. C. Cottam and A. 
D. Moll, London. 
9957. Jury Rupper and Drogue, 8. P. Wilding.— 
(A. Schoening, Belgium.) 
9958. CrrcuLaTINc Matt when Matt 
Liquors, F, Faulkner and W. Adlam, 
9959. ELEcTRicaL Keys or Contact 
A. McEvoy, London. 
9960. Raitway Burress, D. N. Arnold, London. 
9961. Rotary Enoines, H. Knebel, London. 
9962. VELocIPEDEs, L. Krause, London. 
9963. Fasric, H. Wickel, London. 
9964. SritcHiNe of Parer for Books, 
J. Y. Johnson.—{ W. von Pittler, Germany.) 
9965. Rotary Pump, 8. Mellor, London. 
9966. Steam J. Richardson, London. 
9967. Carrs, &c., O. Dietrich, 
9968. Packina for H. Lake.—{R. 
Thompson and H. D. Norris, Daitet States.) 
9969. PRESERVING the SoLes and of Boots, W. 
G. Jones, London. 
4th August, 1836. 
9970. Hotpinc ApsusTaBLE Stems of Music STooxs, 
en, Hunslet. 
9971. Removine the SEED of Frax, &c., T. Adair and 
J. O. Wallace, Belfast. 
9972. States and BuackBoarps for Daawina, 
H. Marle, Birmingham. 
9973. Forminc Bara with Fiusuine Rim, C. F. 
Moxon, Westgate-on-Sea. 
9974. Steam Boiter Furnaces, J. Proctor, Man- 
chester. 
= FiRE-EXTINGUISHING APPARATUS, R, Hargraves, 
Bolton. 
Sustarnine Supine Doors and Wrxpows, J. H. 
e field. 
9977. Om Cans, J. McHardy, Dollar, N.B. 
9978. Spuynine Tops, J. Stead, Manchester. 
9979. Strerop, J. A.de Macedo, Thorner. 
9980. Bencu MACHINES for Loapine, &c., CARTRIDGE 
Casss, J. Fletcher, jun., Upperthorpe. 
9981. PREPARING CLAY for BRICK- -MAKING, J. Davies, 
Manchester. 
9982. Rack PULtEys, T. Hughes, Lozells. 
9938. Means of Givinc GREATER POWER by PisTon- 
rops, J. A. Walker, London.—22nd April, 1 
9984. Sprines for Locomorives, KR. Woodward and A. 
E. Wells, Sheffield, 
9985. Mues and Twiners, J. Moorhouse and J. 
Ashton, London. 
9986. Chace SyNcHRONiSING APPARATUS, A. Ramel and 
W. W. Dean, London. 
9987. Pitz Drivina Macuines, T. Whitaker, Liverpos! 
Brakes for Venictes for Common Roaps, E. 
Power, London. 
9989. Suppryinc FresH Water to Marine Borers, 
J. Gilmour, Glasgow. 
9990, VENTILATING SHIPS, J. Gilmour, Glasgow. 
9991. Exvecrric Batreriss, H. Aron, Glasgow, 
9992. UninisaTion of Limes, A. G. Wass, London. 


i 
managing director, 
Shares. 
road, West Hampstcad, | 
| 
| 
| 
Shares. 
Shares. 
| 
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9993. Screw Taprinc W. A. Pearn, London. 

9994. Usinc Stream for the Propuction of Motive 
Power, M. P. W. Boulton, Tew Park. 

9995. VeLocrpepss, &c , J. F. Haskins.—(@. D. Davies, 
United States.) 

9996. FasTentne with Merat Ciamps, O. Pekrun and 
E. Heynen, London. 

9997. Cooxinec Ranogs, H. J. Macklin, London. 

9998. Morive Power, J. Thompson, London. 

9999. Srorine, &c, ComPrREssep Arr, T. Archer and 
J. Fairley, London. 

10,000. Sucpuires, A. W. Gillman and 8. Spencer, 
London. 

10,001. Governinc the Speep of Marine Sream 
Enornes, F. H. Eijdman, London. 

10,002. Harm or Restorine its CoLour, Henri 
de la Place, London. 

— Pomp, G. Cast: , R. M dez, and 8. Gil, 


on. 

10,004. Inpicatrne Apparatus, F. W. Reeves and A. 
Slatter, London. 

10,005. Brescu-Loapine Fire-arms, J. G. Howard, 
London. 

10,006. Etecrro-motors, A. Schanschieff, London. 

10,007. Stirreners for Boots and SHogs, 8. H. Hodges, 
London. 

10,008. Sotvtions of Iaon, J. S. Kipping 
and F. Scudder, Manchester. 

10,009. Cuuorimne Gas, H. H. Lake.—({Count R. de 
Montgelas, United States.) 

Compositios for CLeantnc Merats, J. V. Toll, 


ndon. 

10,011. of Atuminium, H. H. Lake.—(Count 
R. de Monitgelas, United States. 

10,012. OmnamentaL Woopwork, H. H. Lake.—(F. 
Mankey, United States ) 

10,013. of H. H. Lake.—(Count 
R. de Montgelas, United States.) 

5th August, 1886. 
Devices for Reraiceratine, P. W. Peckham, 


icester. 
10,015. Srurrmnc-Boxes for Excrves, E. R. Vaughan, 
Belfast. 
10,016. Syruprvc Beveraces, J. McEwen, London. 
10,017. Curr Apsustsr, T. W. Taylorand J. 8. Whitten, 


Birmingham. 
10,018. Martrazsses, F. R. Miiller.—(F. Maussner, Ger- 


many.) 

10,019. Fouprxe Caprvet Bens, G. Neilson, Glasgow. 

10,020. Movuntinc the LLERS and GEaRING of 
Warincinc and Mancioxc Macuines, H. Wilson 
and J. Clegg, Halifax. 

10 021. Hoeie and Cuitrvatine W. A. 
Murray, London. 

10,022. &c., Liqguip and Gaszovs Svus- 
STANCES, J. Whitley, Leeds. 

10,023. SHanKepd Burrons, T. W. Taylor and J. 8. 
Whitten, Birmingham. 

Securine Scarr Piss, &c., W. Johnson, Liver- 


pool. 

10,025. Bearines, T. Davies, Liverpool. 

10 026. Spinpies of Spissinc Macuinery, G. H. 
Wrigley, Manchester. 

10,027. Tricyc.es, &c., B. English, Newcaatle-on- 


10,028. Stamuess Bopsin for TRaveRSE WaRP MACHINE, 
G. Owen, Derby. 

10,029. Meratuic Curtarn Banp for Winpows, &c., H. 
Wilkinson, London. 

10,030. Macweto Meters, A. Millar, Glasgow. 

10,031. Woop and Learner or Sxoz, 8. 8. 
Bromhead.—{J. Petit, France.) 

10 Capstas for Fisnine Vesse cs, T. P. Hamling, 


10,033. Tapprse Cock for Liquips, J. Richardson, 
Sheffield. 

10,034. Hor-arr Exorves, J. C. R. Okes, London. 

10,935. Urizisinc Piants, &c., for Textile 
and Woves Fasrics, A. Wilkinson, London. 

10,036. Dist1LLinc AmmontacaL Liquor, A. A. Croll, 
London. 

10,087. ABsornBING Gases by Liquip: or Soxrps, E. 
Edwards.—{(G. Lunge, Switzerland, and L. Rohrmann, 


Germany.) 

10,038. Lerrers and Ficures for AtracaMENT to 
Gass, &c., W. N. Sears, London. 

10,039. Cigar Cutrer or Prercer, H. Aliday, London. 

10,040. Winpow-Frarames, &c., E. Goddard, London. 

10,041. Borcers, W. Whiteley, Hulifax. 

10,042. Merattic for Raitways, F. J. 
Brougham.—(P. Hanrez, Belgium.) 

10,043. Merat Fencine, W. Bayliss, London. 

10,044. Securrnc Rattway CHairs to METALLIC 
Sieepers, J. H. and W. Tozer, London. 

10,045. Lock-up Stawps for Spirit, &c., Borries, A. 
Barker, London. 

10,046. Avromatic Cor-orr Governor, T. 
F. Veasey.—{J. H. Lancaster, New York.) 

10,047. SoLtpiryinc Sewace Stoper, W. Asthrop, 


mdon. 
10,048. Viwgcar, E. Vandenhoff, London. 
Pirate Grass, &c., E. Walsh, jun, 
mdon. 
10,050. Iscanpescent Evectaic Lamps, P. M. Justice. 
Cruto, Italy.) 
10,051. Comsinc Macurnes, D Denby, Hull 
10,052. Dentat Cuarr, G. C., W., W. H., H. C., C. J., 
and A. E. Ash, London.—(D. 0. Finnigan, Germany.) 
10,053. Treatise TexT:LE Materiats with Liqvips, 
W. Mather, London. 
10,054. Botts, 8. de la G. Williams. London. 
10,055. Wrspow Fasteners, A. 8. Andrews, 
10,056. Spainciess Lock, E. Wright, Sheffield. 
10,057. Vetocipepes, H. H. Lake.—(D. H. Rice, United 


States ) 
10,058. ya} Meat, H. H. Lake.—{C. F. Leopold, 


Onited States. 
6ih August, 1886. 
Sitent Protector for Boots,A C. Farrington, 
8h 


10,060. Sucrriz Pixes, W. Deighton, Bradford. 

10,061. Resounprxc Locks for Fixz-arms, A. J. Boult. 
Richoux, France.) 

10,062. Workinc Merats in a Corp Srare, W. P. 
Thompson.—( W. H. Wright, United States ) 

10,063. Cisterns for Water-cLosers, &c., B. and W. 
Weale, Ludlow. 

10,064. Exuavustinc, &c., Fiurps, H. 8. Stewart, 
London. 

10,065. ORNAMENTING SuRFAagEs in Hice Reuter, C. 
Meason, Birmingham. 

10,066. Inon and Sree. Surps, N. Arthur, Leith, andJ. 

ohnson, Monkwearmouth. 

10,067. Pseumatic Inriatinc Apparatus, J. Hebble- 
waite, Manchester. 

10 068. Secron Measvurine Gavcr, W. H. and T. 
Laidler, London. 

10,069. Heatine the Inrrriorn of Gregnnouses, E. C. 
Pitt, London. 

10,070. Wasnine Macutnes, W. Fieldhouse, Grimsby. 

10,071. Cumanzy Tor, J. Harnett, Halifax. 

Storrerinc Borries, &c., W. Hazlehurst, 


10,073. or Lower Book, &c., Serves, J. 
G. Winder, ham. 

10,074. Uritisisc the Orpinary Water Svuppty of 
Hovusss, &c., T. W. Newman, London. 

10,075. RurpLep Gras3, A. D. Brogan, Glasgow. 

10,076. Maxine the of Fismes, A. 
Dutour, Manchester. 

10,077. ALanm J. 8. Hawkins, London. 

10,078. Rar-way Burress, 8. F. Ibbotson, London. 

10,079. Covetisc Raitway Wacons, T. Wood, London. 

10,080. Boppin Frames of Warrisc Macuines, F. 
Reynolds, London. 

10,081. Hors for Garpentnc Purposes, W. Marsh, 
Lo 


mdon. 

10,082. Constructine Screw Propetiers, A. T. Zeise, 
London. 

10,033. Bicycies, E. Redman, London. 

10,084. Accorpians, L. Augustin, London. 

10,085. Corgis and Tests, F. M. Lyte, London. 

10,036. Curers and Tests, F. M. Lyte, London. 


10,087. Door Mat and Scrarer ComB J. 8. Will- 
way, London, 
LicurHovsss, &c., J. R. Wigham, 


2. 

10,089. Coatrne Saeerts of Iron and Street, R. Heath- 
field, London. 

10 090. Inpicatinc to PassENGERS the 
Name of the Nexr Station, 8. Ashby, London. 

10,091. BrusHes, J. Lister and T. Brown, 
London. 

10,092. ApsusTaBLt Mecuanicat Evecrricat Inpi- 
cator, F. A. Stevens, London. 

10 098. Daawine Water or other Liquin, W. Rice, 


ndon. 

10,094. Inpia-RUBBER Boots, T. G. 
Douglas, London. 

10,095. Castor, G. H. Reynolds, London. 

10,096. Covnectinc Saarrs, &c, W. H. Beck.—(4. 
Fayol, France ) 

10.097. Evecrrica, Apparatus, H. H. 
Lake.—(L. Clémandot, France ) 

7th August, 1886. 

10,098. Macu nes for Propucine Arr, &c., J. 
Atkinson, London. 

Boor and Ssor G. Hurdle, 

ndon. 

10,100 Mawnvracture of Dott or Poppet Heaps, W. 
Brierly.—{(J. Schon, Germany.) 

10,101. Prawn Server, H. de Salis, Earl's Court. 

10,102. Stwinc Macures, J. J. Miller, London. 

a Tennis H. de Salis, Earl's 


10,104. Lessentne the Waste arising from the 
ack of Yarns in Sprnnine, &c., A. H. Dixon and W. 
J. Gradwell, Manchester. 

19,105. Securtnc Too. Biapes in G. J. 
Williams, Birmingham. 

10,106. TurBtnegs, G. Gilkes, 

10,107. Manuractureof Saroups, W. Smith, Birming- 


Stow Compustion Borters, D. Horrocks, 


ndon, 
10,109. Prevention of Traps in Looms, P. Holland, 
Cheetham. 
10,110. Makinc-uPp Wreata Cases, &c., J. H. Kruse, 
London. 
10,111. Dressrnc and TRAVELLING Bacs, W. F. Williams, 


London. 
Sewrne Macurnss, F. Dowling and C. J. Croft, 


venage. 
10,113. and Bopsrns, A. G. Waas, London. 
10,114. Lupricator, M. Falk, London. 

10,115. Gvass Picton Rincs, W. Robinson, London. 
1¢,116. Canisters, J. C. Morrell, Ealing. 

10,117. Rais, G. M. Buckley, London. 
10,118. Gas Moror Enoines, F. W. Crossley, London. 
10,119. Top Notcurs of Umpre tas, E. B. Podmore, 


mdon. 
10,120. Frexrste Girper Wire Tramway, C. J. Ball, 


mdon. 

10,121. Fatse Corrs, M. E. Wilson, London. 

10,122. Merat Bepstgaps, E. Peyton, London. 

10,123. Sewisc Macuines, J. U. Cottam and A. D. 
Moll, London. 

10,124. Sewryc Macurnes, J. C. Cottam and A. D. 
Moll, London. 

10,125. S.woye J. C. Cottam and A. D. 
Moll, London. 

10,126. Srraw for Pacxrxe Borris’, &c., 8. Edwards, 
London. 

10,127. Givixc a Coatinc to Woop, E. 

hréder and H. Perner, London. 
10,128. Kriys for Burnie Lime and Orgs, J. Daglish, 


London. 
10,129. Garter, H. H. Lake.—(F. Armstrong, United 


10,130. Sewine Sacks, L. Bollman, London. 


9th August, 1886. 

10,131. Srups, &c., H. Dalgety, Kent. 

10,132. Governor Motion for 
Mu tgs, B. A. Dobson, Manchester. 

10,133. Borrtes, W. McDonnell, Limerick. 

10,134. Dye-srurrs, Messrs. Dahl and Co.—(B. 
Elsaesser, Prussia 

10,135. Avromatic Corpiines for RatLway Wacons, 
R. Hill, Liverpool. 

10,136. Daivinc the Toses on Frames, J. W. 
A. Black and H. Eade, Bradford. 

Erecting TeLecrara Wires, G. A. Grindle, 


London. 
10,138. Castors for Fursirore, 8. Bott and C. Homer, 
10,139. Wrepow Sash Fasteyer, C. H. M. Wharton, 
nchester. 
10,140. Frxmo Wires to Sranparps, W. A. Murray, 


ndon. 
= Hot-arr Ovens, E. R. Morphet and J. Hardy, 
or] 


10,142. Prorecror, H. Taylor, Blackburn. 

10,143. Stream Borters, W. Lewin, Douglas, 

10,144. Fastenino LeatHer Betts, &c., J 
Glossop, 

10,145. Macutnes, W. E. Harper, 
Manchester. 

10.146. Umprevra Cases, F. R. Stevens, Sheffield. 

10,147. Sarery Sprrit Lamp fur Tea-ketties &c., R. 
W. Boyd, London. 

Manvuracture of Matrresses &c., J. Alderman, 


don. 

10,149. Comprsep Gas Supports aud Buryver 
Toses, W. Priestley, Sheffield. 

10.150. Preventinc Down Cuiyeys, J. 
de Baere, Sheffield. 

10,151. Vewerian, &c., Burxps H. J. 8 er, London. 

10,152. Can Coupiinc, D. McKinnon, London. 

10 153. Everysopy’s Fitter, J. Lewthwaite, London. 

10,154. Bepsreaps for Stowacr of Brep-cLorus, G. M. 
8. Ball, London. 

10,155. Latus for Venetian R. W. 
Hamilton, London. 

Cranks for VeLocirepes, &c, J. Colson. 


on. 
— Compressinc Scraps of Metat, R. Evans, 
ndon. 
10,158. Venicte Huss and Axtes, J. N. Harris, 
mdon. 
10,159 Apparatos for Woop-TURNING LATHES, 
J. W. Dulston, e. 
10,160. Sarety of by Rartway, C. Garrood, 
London. 
10,161. Urriismsc the Heat in Camwveys, G. F. Red- 


fern.—{J. J. Imbs and MM. Toisoul and Fradet, fils, 
France.) 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office official Gazette.) 
343,503. Proven Covutter, George Stevens, Vassar, 


Mich.—Filed December 31st, 1885. 
Claim.—A curved coulter having tongue B and dove- 


tail piece C, in combination with the share provided 
on its land side with a dovetail recess for the reception 
of the piece C, and means, substantially as described, 
fur secu: the tongue B to the beam, substantially 
as described, and for the purposes set forth. 


843515 Exxcrricar Courter, George D. Burton, New 
Ipswich, N.H.—Filed February 16th, 1886. 
Claim.—(1) The bination, with the plings, of 
the non-concucting annuli, one within either coupling 
and held in place by tne coupling cap, and provided 
each with a yielding contact button, and electrical 
conductors contained within the es elec- 
trically connected with the buttons. (2) The combi- 
nation, with the couplings and electrical conductors 
in electrical connection therewith, of other electrical 
conductors insulated therefrom, and non-conducting 
annuli secured to the ae and carrying yieldio 
contact buttons, with which the last-named electri 
conductors are electrically connected. (8) The com- 
bination, with a coupling and its cap, of an annulus of 
non-conducting material having a metallic frame on 
one side against which the cap fits, and resting on the 
other side against a non-conducting washer, and pro- 
vided with a yielding contact button. (4) The com- 
bination, with a coupling having a screw cap ania 
non-conducting washer, of a non-conducting annulus 
fitted between said cap and washer, and having 
a metallic frame adjacent to the cap, and pro- 
vided with a projecting bar and a spring inter- 
posed between the bar and button head, and an 
arm adapted to connect with the electrical conductor. 
(5) The combination, with a coupling, of a non-con- 
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ducting annulus having a bridge bar, a contact button 
fitted to said bar, and a spring interposed between the 
bar and button head. (6) The combination, with a 

pling of a non ducting annulus having a bridge 
bar, a contact button whose shank is fitted to said bar, 
an arm insulated from the frame, and a screw fur 
connecting it with the button, and as g inte: 
between the bar and button. (7) The combination, 
with a ccupling and a bushing of insulating material, 
of a screw fitted to suid bushing and an electrical con- 
ductor passing through the screw. (8) The combina- 
tion, with a coupling, of a non-conducting annulus, a 
yielding contact button carried by the annulus, and an 
arm carried by the button, an electrical conductor, and 
a spring ting said ductor with said arm. (9) 
The combination, with a pling, of an lus, a 
yielding contact button, and an electrical conductor 
connected with said button through the medium of a 
spring, whereby contact between the button and the 
conductor is maintained notwithstanding the move- 
ment of the button. 


343,524. Mernop or Manvracturinc HEATING AND 
ILLumrinatine Gas, William F. M. McCarty, Phila- 
delphia, Pa.— Filed November 25th, 1885. 

Claim.—(1) The process herein described of produc- 
ing a permanent gas, the same consisting in Peating 
natural gas and expanding it to its greatest tension in 
conjunction with water gas, and ing the mixed 
gases over mo iron, whereby the carbonic acid is 

dan ty] substituted therefor, sub- 


tantial) cified 
as sp 


(2) The process herein de- 


scribed of producing an illuminating gas of a high illu- 
miuating standard, the same cons sting in heating 
natural gas in conjunction with water gas, passing the 
mixed gases through intensely-heated and finely- 
divided iron, and finally combining with the mixed 
and purified gases a suitable hydrocarbon ia the form 
of vapour, and fixing the whole toa form a permanent 
gas, substantially as specified. 


843,558. GrapvaTeD Batt-anp socket JOINT FoR 
Surveyors’ Instruments, W. Abram Wright, 
Chipley, Ga.—Filed December 16th, 1885, 

Claim.—{1) In a ball-and-socket jvint, the combina- 
tion of a ball having a shank and having a number of 
parallel equidistant circles, a num of circles 


intersecting the parallel circles at right angles and in- 
tersecting each other at the same points, —_ >. 


edges graduated 
cael bya ke and their ends formed into perforated 


ears having screws uniting them, as and for the pur- 
pore shown and set forth, 


343,621. Potisnino Wueet, Walter Baker, Ilion, N.Y, 
—Filed February 24th, 1886. 

Claim.—(1) The hereia described polishing wheel 
consisting of the wooden disc A, with th» piezes b of 
leather secured thereto by an interlocking joint and 
cement, substantially as described. (2) A polishing- 
wheel composed of the wooden disc A, having its 
periphery covered with pieces of leather set on edge, 
and secured to the disc by an interlocking j int aud 
by being cemented to the disc and to eavh other, 


substantially as described. (3) The dise A, provided 
with the circumferential groove ¢, and laterai notch or 

pening g, in bination with the pieces } of leather, 
and the block A, or the equivalents thereof, sub- 
stantially as herein shuwn and described. 


343.643. MILL, John G. Laurie, South Chicago, 
1il.—Filed December 10th, 1885. 

Claim.—In three-high-roll mills for rolling rails, 
girders, and the like, nes Se collars of one 
89 that they shall overlap the collars of the adjacent 
roll by obliquely opposiug surfaces, while the broad 


vertical surfaces of the collars on their —_ sides 
shall constitute severally lateral walls of the passes, 
and which lateral walls of the passes shall be on 
opposite rolls at each pass. 


843,726. Device ror. SHARPENING MacHINE 
Knives, Charles G. Poulson, Linwood, Pa.—Filed 
March 8th, 1886. 

Claim.—(1) The herein described grindstone for 
grinding reaping machine knives, con- 
sisting of a circular disc having its edges bevelled off 
and a groove or slot in its face, all substantially as and 
for the purposes set forth. (2) The combination, in a 
grindstone, of the circular discs A A! having their 


edges bevelled off, as shown, and the plate B, of smaller 
diameter than said stones, said plate separating said 


d stones, all su 
the purposes set forth. 
343,727. ror Sectionat Borers, Nat. W. 


Pratt, Brooklyn, N.Y. —Filed January 12th, 1886, 
Claim.) A manifold or header composed of a 


seamless tube of wrought iron or other ductile material, 
constructed in polygonal form in cross section. (2) A 
manifold or header composed of a seamless s' tine 
tube of ‘ht iron or other ductile ma’ con- 
structed in polygonal form in cross section, 
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combination, in a grindstone, of the stones A Al, } 
having bevelled edges, plate B, of smaller diameter and i 
separat said stones, and rope G, partly filling the : 
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THE ENFIELD SMALL-ARMS FACTORY. 
Tue visit to Enfield thie week'of the members of the 


Institution of Mechanical Engineers—accompanied by 
some 150 visitors from Belgium—affords us an opportu- 
nity of briefly reviewing the work now being carried on 
at that factory, as well as of describing the new rifle for 
the British y, and comparing it with the arms in 
ion of the other European Powers, noticed and illus- 
trated on pages 154 and 155. 

The Goverment Small-Arms De ent has its head- 
quarters at Enfield Lock,, with a branch factory at Bir- 
mingham—this latter establishment being devoted to the 
repair of arms, a8 well as to the very important work of 
examining and testing the rifles, swords, bayonets, &c., 
supplied by the trade in various stages of manufacture, as 
well as when finished. At Enfield can be seen the various 
processes in the manufacture of the Martini-Henry and 
the new Enfield-Martini rifles, cavalry and artillery car- 
bines, revolvers, triangular and sword-bayonets, cavalry 
swords and lances, in addition to minor articles of 

uipment. The most recent, and not least important, 
addition to the works consists of the extensive buildings 
for the manufacture of Nordenfelt and Gardner machine- 
guns, of which, however, only the smaller sizes—five barrels 
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action, both made of steel, and the wooden stock is in two 


The breech-action includes the mechanism for | be 


closing the breech, firing the cartridge, and extracting, the 
empty cartridge case. The breech is closed by a block 
B—see Figs. 1 and 2—swinging or pivoting on a pin P, 
rey | through the upper rear end of the body, the recoil 
ing taken by the latter, and not by the pin. The cart- 
ridge is exploded by the striker 8, which is driven by the 
strong spiral spring N within the breech-block. A lever L 
in rear of the trigger- acts by means of two horns on 
the breech-block, so t the movement of Lapeer | this 
lever downwards and forwards causes the block to fall into 
the loading position, and to strike the lower arm of the 
extractor E—pivoted on lower forepart of the body—thus 
ejecting the cartridge case. At the same time, the lever, 
by means of a prcpetion O on its short arm—Fig. 2— 
carries the tumbler R round until the trigger-nose falls 
into the “bent” or notch of the tumbler, thus cocking the 
presses the spiral mainspring means of the “crane 
C of the tumbler, which works in A slot cut through the 
striker. It will be seen that this single movement of the 
lever performs three operations, and it must be observed 
that the lever revolves upon the tumbler axis A. 
On returning the lever to its former position against the 
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in proximity to the wood stocks. Finally, the arms had to 
condemned and sent to England to be fitted with new 
stocks. This defect can be ascertained by dipping a shaving 
in a solution of nitrate of silver, when chloride of silver is 
precipitated. Green wood requires about three years to 
season, but the seasoning can be hastened by dessication 
in a room subjected to a heat of 60 deg. gradually raised 
to 90 deg., or 100deg. Fah. If, as is ly the case, half 
seasoned when received, they can be made ready for use 
in some six or seven weeks. The stocks are sawn, turned, 
bedded, grooved and counter-sunk for the various parts by 
means of really beautiful copying machines, a metal copy 
guiding the tool. They are finally finished up by hand. 

The barrel.—The barrel is made of soft or mild steel, 
prepared by the Siemens-Martin which gives a 
very uniform metal. The cylindrical barrel bars or ingots 
are obtained by contract in lengths of 15in., having a 
diameter of 14in. 

Forging in the smithey.—The ingot is heated to a bright 
red heat, and passed through the barrel rolling mill, which 
consists of ten pairs of roll, arranged horizontally and ver- 
tically alternately, in which it is drawn out to the full 
lengt uired—about 36in.—in a single heat, and tapered. 
These rolls are made of cast iron chilled through, and can 


roll 500 ingots per day. The solid barrel is next taken to 


Muzzle @ System of 
Powder. Bullet. Velocity. W «rifling. 
85 grains. ,[480 grains. 1315ft. per second. 2°953 Henry. 
70 480 12huft. ” 4855 Enfield. 
1570ft. 2-917 Do. (new). 
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bore—sizes being supplied contract, 
roved at Enfield both in a rough and finished 


with the object, speaking generally, of combinin 
Increased accuracy, simplicity, and economy. Some 
these will be noticed in detail. 


Fic I—CLOSED AND FIREO 


It would, indeed, be difficult to speak too highly of the 
beautiful automatic machinery employed, both for metal 
and wood work ; resulting in great economy of skilled 
labour and perfect interchangeability of component parts, 
this latter being a point of the highest importance with 
military fire-arms. As it would be impossible, with the 
space at our command, to give an exhaustive description, 


Fic.2- OPEN 


\ WE SS 


S 


cesses required for the manufacture of a rifle of the newest 


Description of the Enfield Martini-Henry rifle.—This arm 
consists of an entirely new pattern barrel, combined with the 
famous Martini breech-action, slightly modified, and an 
improved stock, Of the reasons for retaining this mode 
of closing the breech we will apeak further on. The barrel 
is screwed into a shoe, or body, containing the breech 


DIAGRAM OF TRAJECTORIES. 


butt, the block is raised so as to close the breech, and the 
mainspring isstill further com since the tumbler does 
not move, but isretained and held firmly bythe trigger-nose. 
The rifle is now fully cocked, and y for firing, Fig. 3. 
On pulling the trigger the tumbler is free to rotate, the 
comp’ mainspring is released, and it impels the striker 
forward against the cap in the base of the cartridge. 
Martini- wo | breech action had an indicator outside the 
shoe conn with the square tumbler axis, which showed 
at all times whether the arm was cocked or not. This 
has had to be omitted in the new rifle, since it has a round 
tumbler axis ; the square axis and hole were found liable 
to wear and hecome dangerous, but the round axis being 
part of the tumbler cannot wear. Moreover, to the new 
action has been added a safety-bolt, acting in the form of 
a screw and lever, which lifts the nose of the tumbler clear 
of the trigger. These are the only alterations worth 
noting. For the dimensions, &c., of the rifle see table B, 
e 156, which also a ig those of the Martini-Henry. 
artini-Henry carbines are of two patterns—for ca 2 
weight, 7lb. 80z.; for artillery, weight, 7lb. 10$0z.; le 
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The | milled for size and length, and to form 


the Ryder forging machine, where the “Knox form” is 
forged on the breech end, and the barrel cut to at gpd 
It is then pickled to remove scale, put through a 
straightening machine, “viewed” —examined—for straight- 
ness, and passed as “ finished forged.” 

Barrel machine-room.—The ends of the barrel are clamp- 
bearings, and then 
drilled up about }in. at each end, the diameter of the holes 
ane eo 0'38in. This last operation is called “entering 
th re.” Occasionally a barrel is drilled 14in., and is 
very carefully tested to see that the starting of the bore is 
true. 


Drilling.—The barrels are three in a horizontal 
machine, in which they revolve at a speed of about 940 
revolutions per minutes, the holes already made acting as 
guides for the half round or D bits, which work from 
either end of the barrel, and have a small longitudinal slot 
cut in them. Underneath the bits and to within fin. of 
their ends is a brass tube, fin. in diameter, through 
which a lubrication of pure soap and water is forced at a 
pressure of from 601b. to 701b. per square inch, which 


Lip 


THE ENFIELD-MARTINI RIFLE. 


3ft. 1jin. nearly. The pattern is fitted to take a 
with a 2ft. 1gin. lony, having 
a saw back of forty-one teeth; both arms are preci 
similar to the Martini-Henry rifle in calibre, twist, and 
form of mag and take the same cartridge, but the barrel 
is only 19in. 

Manufacture : stock.—The stock, which consists of 
two the butt and fore-end, is made of Italian walnut, 
which is light, hard, and close in grain. The rough parts 


arms which had been 
a few years back. They were taken to pieces and 
thoveughiy cleaned and put in order by military 
armourers at a foreign station, but had scarcely been 
re-issued, wh metal 


recisely | on the shaft connected to the alert | 


forces the metal cuttings or “swarf” out at exch end of 
the barrel; this brass tubing oscillates by means of a cam 
eys—friction 
wheels—which shaft also works the fi ides at each end 
of the machine; the traverse of the slides is $in. per 
minute. The bits drill about 6in. from each end, when the 
slides are drawn back and the bits pushed to the bottom of 
the holes ready to drill another 6in., and so on until they 
meet at the centre, as a rule not deviating more than from 
0°005in. to bits drill from two to 
three barrels without being sharpened, the operation taking 
from thirty-five to forty ater This machine has been 
thus closely described as it is a great improvement upon 
the vertical drilling machine until lately in use, which 
required five men to bore sixteen barrels per day, whereas 
the new horizontal one is attended to by one man, and 
can drill thirty barrels in the same time; the saving of 
ex in this single (weg is about 1s. 6d. per barrel. 
A the barrel is drilled through the hole is enlarged 
0°02 by means of a three-toothed drawbit, it is then 

on to the successive operations of rough boring and fine- 
boring.” The bits for both these operations are square in 
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state. Very considerable enlargements have a en 
place in the shops connected with the older branches of 
work, and improved machines introduced for various 
g 
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Q G are procu y con and are m y examin 
SS for nearly a dozen possible defects, the a part of 
j Ss which consist of some injury to the tree or defect in growth. 
The last defect looked for is impregnation by salt water, 
and this, although unusual, is very important, as no method 
is known for removing the salt, and, if used for a stock, 
it will rust any steel or iron with which it comes in contact. 
This fact was _ illustrated in the case of some 
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section, but with two opposite sides slightly curved, and 
two opposite corners rounded off, the corners left square 
forming the cutting edges. In rough boring, an oak strip 
or spile is placed along one side of the bit, and in the fine 
boring a deal spile is used with long strips of writing paper 
mL between the spile and bit, so as gradually to h 
out the barrel to the required diameter. There is also a 
last, or “ finished boring,” which is repeated thrice, and is 
not performed until after the exterior of the barrel has 
been finished, turned, and polished ; it is rather of a burn- 
ishing character, producing a fine highly-polished surface, 
down which a shade is readily thrown by holding the 
barrel at the proper angle to the light. This enables a prac- 
tised “viewer” to detect the least inaccuracy in the bore 
by the appearance of the edges of the shadow thrown 
down it—since shadows thrown off straight surfaces are 
projected in straight lines on any “true” surface on which 
they are cast. To ensure absolute certainty that no barrel 
shall be passed on for turning which has not the bore per- 
fectly true, a mechanical test has been devised as follows : 
A steel rod is stretched taut between two horizontally fixed 
head-stocks, having collars in the centre and at one end, 
which fit the bore so that the barrel can freely revolve on 
the rod. If the bore is straight, the free end of the barrel 
will run ectly true, but if not it wil] revolve excentri- 
cally, and this motion is easily measured in the machine, 
even by an unskilled person. It should be mentioned that 
between each of the foregoing operations, up to the 
turning process, the barrel is carefully examined by 
skilled workmen, and “set” straight by hand, using a 
mallet and wooden block. 

Turning.—The first operation is to obtain means for 
supporting and keeping the bore true while the outside of 
the barrel is turned concentric with it; or, in other words, 
to copy the outside from the inside of the barrel. This is 
done by fixing on the rough exterior a true-turned bush. 
The barrel is placed vertically, with two plugs—whose 
centres coincide with the axis of the bore—in breech and 
muzzle ends; the bush, or collar, is then placed over the 
barrel, and melted sulphur run in between the two. When 
it hardens this gives a bearing perfectly true with the axis 
of bore. The barrel is then “‘ spotted,” that is, the exterior— 
supported by the bush—has three bearings turned on it 
true with the inside of the bore. It is then rough turned 
and finished turned in lathes, and draw polished—the 
latter in an upright frame which works the barrels up and 
down between pieces of beech wood, and plunges them at 
each descent into a tank filled with oil and emery powder. 
They are now gauged, chambered for proof, and a screw 
thread cut to take the “butts ” used for temporarily closing 
the breech during first proof. The system of turning now 
in use is greatly superior to the old method. 

First proof.—A test necessary to detect inferior quality 
of metal, and flaws which do not appear on either exterior 
or interior surface. The charge ‘or the Martini-Henry 
rifle is 7$ drams of powder, a lead plug of 715 grains, and 
over the latter a cork wad $in. thick. Twenty barrels are 
proved at the same time, fixed in a cast iron proof battery. 

Finished milled.—The seat for the front sight is now 
cross-milled and dovetailed, and the steel for the front sight 
is sawn to length and brazed on. The finished boring 
process already described now takes place; the barrel is 
again viewed and set, and is ready for rifling. 

Rifling.—The cutter, of a suitable shape for the form of 
groove required to be cut, projects from a slot in the 
cutter-box, which is about 8in. in length, and fits the 
bore ; it is drawn through the barrel by a rod fastened to 
one end of the box, the other end of the rod being coupled 
into the spindle of the traversing saddle. On this spindle 
is a pinion into a sliding rack carried by the same 
saddle ; the end of the rack is fitted to slide backwards and 


forwards along a fixed bar, which can be set at any angle | the shai 


necessary to rotate the spindle and cutter-box to the 
amount of spiral, or twist, required. About six cuts are 
needed for each groove ; the cutter is fed up by a screw 
tapped into the rearend of the cutter-box, to which isattached 
a rod working through the centre boss of a hand-wheel ; a 
spiral groove is cut along this rod, and in the groove slides 
a feather fixed in the boss of the hand-wheel, enabling the 
feed-screw to be screwed in or out by the hand-wheel as 
required. An index connected with the hand-wheel 
enables the operator to read off the depth of cut. The 
barrel is fixed in a rotating chuck, divided so that any 
required number of grooves can be cut inside the bore. 

Serewing and chambering.—The barrel is suspended 
inside a hollow rotating spindle by a plug inside the 
muzzle end, running on a plug fixed in a headstock at the 
breech end. A guide screw is securely fixed on the rotating 
spindle, and carries a nut fixed to the traversing tool- 
holder, which carries a peculiar form of chasing tool. The 
teeth for cutting the screw thread on the exterior of the 
breech are on the under side of the tool, so that, being set 
over the top of the revolving barrel, it can be lifted in and 
out of the thread which is being cut in the shortest 
possible time and distance without chopping the thread. 
The barrel is then driven from the finished screw, while 
the breech end is chambered inside for the cartri This 
consists in boring and rimering out the chamber in a 
lathe with various sized bits having longitudinal cutters. 
The dimensions of this chamber are by a set of four 
gauge plugs with great exactitude. 

Second proof.—The barrel is now breeched up to the 
body, the breech action assembled for yes. and the rifle, 
so far completed, undergoes the second proof test, which 
consists of firing a charge of 5 drams of powder and a 
bullet weighing 715 grains. The barrels are proved in a 
battery somewhat similar to that used for the first proof. 

Sighting.— The back sight-bed is soldered on to the 
barrel, and also secured by two screws. In this operation 
it has recently been found advantageous to apply the solder 
to the under side of the barrel as well as to the top. The 
reason of this is that the truth of the barrel may not 
be in the least affected ; the solder underneath is of course 
removed when quite cold. In adjusting the position of 
the sight-bed on the barrel, the latter is laid in a machine, 
which determines the exact position of both back and fore 
sights with regard to the axis of the bore, for which also 
it is carefully examined in the viewing department. 


Browning. — The body and barrel are mwa 
“browned” in the usual manner, being first scalded in a 
solution of soda for twenty minutes, and then washed in 
clean water. The browning mixture is applied, and the parts 
are placed in a damp heat for one and a-half hours, when 
they are scalded again, and after cooling the rust is 
scraped off. This process is four times repeated, when the 

are cleaned and oiled. The whole takes about eight 


ours, producing a coating of oxide which ly retards 
the formation of rust, and also is not so visible as bright 
metal. 


The body, or “ shoe.”—The body is made from a specially 
tough descripiion of mild steel. Bars of this metal, 4ft. 
to 5ft. in length, and 2in. by 1}in. in section, are obtained 
by contract. 

- Forging.—The body is blocked direct off the end of the 
bar by five blows under a 15-cwt. steam hammer. The 
effect of each successive blow is as follows:—(1) Marks 
out the rough figure, and measures off the quantity of 
metal required; (2) fullers in the sides of the gre 
ready to ey the metal when working the hole 
through it; (3) by means of a chisel in the upper die, 
_— the metal in the centre, driving out the sides of 

e body to fill the die, and leaving a deep impression 
of the hole to be made full-size at top; (4) drives a full- 
sized drift, in the hole just made by the chisel, 
clean through, shearing down the sides, and driving out 
the small piece of metal left at bottom of the hole; the 
body is now 3in. by fin. by 2?in., and the metal wasted 
is only 3} oz.; (5) cuts the body off the bar. A mandril 
is now driven into the hole, and a blow struck on the ends 
to square them up. 

Stamping.—The body is re-heated, and a cold steel 
ee driven into it, when it is at once placed under a 

werful steam hammer, on the anvil of which is the 

ower die of a pair, the impression cut in the two dies 
being that of the finished size of the forged body. But 
one heavy and sudden blow is given, with force sufficient 
to make the metal fill every corner of the impression. 
Should this not be done at the first blow, it cannot safely 
be given a second without re-heating, as the surplus metal 
would form a thin “fin” between the faces of the dies, 
chilled and black, and this would take the force of the 
second blow, and perhaps split one of the dies. The body 
is next annealed, scale picked off, fin trimmed, and is passed 
as “ finished forged.” 

Machine operations.—The hole in the body is firs} drifted 
out by long y a ta drifts, which are drawn 
through it, and the hole thus produced is used as a base of 
operations for all subsequent work upon the body. Four 
bodies are now on a revolving cross-shaped fixing, 
the arms of which exactly fit the holes, while a transverse 
slide carrying two tool-holders, one on each side, turns up 
both sides of the four bodies at one operation; the sides 
are now equal in thickness, and true with the centre hole. 
Twelve bodies are next fixed on a revolving head, and the 
barrel ends are all cut square and true, the stock ends 
being similarly treated. The hole for the barrel is then 
drilled, aml, the burr cleaned off, and the face eased, so 
that when a gauge is screwed on it stands exactly true. 
The body is now fixed by the adjusted face, and six axis 
or pivot holes drilled, three in each side; the drills run 
through hardened steel bushes fixed in the sides of the 
drilling jig. These axis holes, after being tested for accu- 
racy, become, in conjunction with the large hole in the 
beds, the base points for the remaining operations. A 
number of drilling machines cut away the metal, so as to 
form the socket to receive the stock butt; the hole for 
screw end of stock bolt—which secures the butt in the 
socket—is drilled and tapped. A number of minor drill- 
ing, tapping, and milling operations bring the body into 

e shape and figure required, and it is then screwed on 
or breeched up to the barrel. Care is taken in adjusting 
the seat of the block that any block will interchange or 
fit in any body, hardened steel gauge blocks being 
employed to ensure this. Care is also taken that the 
striker hole in the face of the gauge block coincides with 
the axis of the bore, so as to ensure the cap of the cartridge 
being struck in the centre. 

Emery wheels.—A icular form of emery wheel, called 
a rim wheel, is used for finishing up some of the component 
parts, which are so fixed in relation to the wheels that they 
can be finished off by unskilled labour with more accurate 
results than formerly. 

The principles of manufacture above illustrated are 
followed for all the component parts. They are first 
forged in dies, fins trimmed off, scale removed, and sub- 
jected to numerous drilling, milling, and other machine 
operations until brought to the correct figure, when they 
are viewed, gauged, and either browned, blued, case- 
hardened, or see smd and tempered, as may be needed. 
In the various — of milling the tools are guided 
by hardened steel forms or copies, so as to shape the mild 
steel or wrought iron with great acc . 

Testing bayonets and cavalry pone — Since much 
criticism and discussion has recently arisen relative to the 
failure of infantry bayonets and cavalry swords in the 
hand-to-hand fighting in the Soudan campaign, it ma 
be as well to detail briefly the very severe tests to which 
they are now subjected, whether made at Enfield or 
received from the trade. 

Cavalry Swords: 1. Vertical tests.—The 
in a machine with the blade vertical, when (a) it to 
sustain a longitudinal weight or of 32 lb. without 
in the least deviating from a ight line; (6) it has to 
support 36 lb.without going right down, 7.¢.,it must remain 
in a curve; (c) when pulled down so has to shorten its 
vertical height by 6in., by the application of a heavier 
weight, it must completely recover itself. The two last 
the blade to the opposite 


e. 

2. Curve test.—The blade is caught in a socket at the 
point and bent round a curved steel plate, when it must 
come back to the “<—-+ this is repeated on the opposite 
side of the blade. is test is twice applied, first when 
hardened and tempered, secondly after ing and when 
ready for mounting. 


3. Striking test.—A strong steel spring liberated by 
means of a cam, gives. the blade—which is inserted ina 
socket—a sudden blow on a block of oak ; this is done 
to both edge and back. The sides are then struck by the 
same means a blow on a flat metal plate; the blade must 
not be in the least deflected from the straight by any of 
these blows. 

Bayonets. — Both triangular and sword-shaped are 

in a similar way by means of a curved steel plate, 
which has to be used with each of the three sides in the 
case of the former weapon. They are alsostruck by hand, 
edge and back, on a block of oak. It will be remembered 
that a considerable portion of the bayonets in the 

ion of some infantry iments recently failed 
under these new tests. The explanation of this is that 
the earlier Martini-Henry bayonets weighed only half an 
ounce more than the Snider Sotaat, although made 4tin. 
longer. This increased length was adopted to compensate 
in part for the decreased length of the Martini-Henry 
barrel, and it was not considered desirable to increase the 
weight. More metal was, however, afterwards added. 
The new Enfield-Martini rifle will be fitted with a very im- 
proved sword-bayonet, handy and strong, with a sharp point 
and keen ed The particular bayonets, however, which 
proved defective in the Soudan, were those of two regiments 
stopped on their way home from India, which had the old 
Snider bayonet “ bushed ” so as to fit the smaller barrel of 
the Martini-Henry rifle. These had never been severely 
tested on active service until the York and Lancaster 
regiments used them freely at El Teb, when they were 
found soft, and led to an outcry against all the bayonets of 
the service. The heavy cavalry swords found defective 
were made by contract, and were not formerly so severely 
tested as is now the case. 

The new military rifle. —Upon its introduction in 
1871, there is no doubt that the eae a aig was, 
on the whole, the best military rifle in Europe. 
Both breech-action and barrel had been separately 
chosen after exhaustive trials, extending over three years, 
by a special mixed committee of civilians and soldiers, of 
which Lord Spencer was a member. There has, as a 
matter of course, been much difference of opinion as to the 
merits of the breech-action; but after repeated practical 
trials in campaigns, under every condition of climate and 
exposure, it never been known to fail. It is true there 
were some complaints of “ jamming” in the Soudan, but 
this was—there can be no doubt—more the fault of the 
Boxer coiled cartridges than of the rifle ; and they would 
have jammed more in a rifle with bolt action, which gives 
no leverage to the extractor. However, other nations have 
not been standing still during the last fifteen years, and 
improved arms have been introduced into every European 
army. Table B gives the D paar of the dimensions, 
calibres, charges, rifling, and mode of breech-closing of the 
small-arms of the chief powers of the world, and Table C 
records their performances. It will be seen that, with the 
exception of the United States “ Springfield ” rifle—which 
is the same size—all the bores are smaller than the Martini- 
Henry ; they all have a higher muzzle velocity than that 
arm, but at500 yards the velocity of the Mauser, the Vetterli, 
the Werndl, and the Remington, are all slightly below 
that of the pa be while that of the Gras and the 
Berdan is still very slightly in excess, and the Jarman very 
considerably in excess. At 1000 yards the Martini-Henry 
is superior in velocity to all except the Jarman and Spring- 
field, while at 1500 and 2000 yards it beats the Jarman. 
The highest point of the trajectory at the various ranges 
very closely follows the velocities, except in the case of the 
Jarman, which has a lower trajectory throughout. The 
Martini-Henry is lighter than - of the arms. As regards 
the retardation of the air on the bullet, which is directly 
proportioned to the area of cross section, and inversely 

roportional to the weight, we see that in this respect the 
Martini-Henry compared very favourably, having a lower 


value of yr than any other arm except the Springfield. 


The problem then set by the War-office to the Ordnance 
Committee and Small Arms Department was to improve on 
the Martini-Henry, and, in fact, completely to “ beat the 
record.” An inspection of the figures in the tables against 
the Enfield-Martini rifle will best show how this has been 
carried out. Not only was it necessary to start with a high 
muzzle velocity, but to retain the velocity by keeping down 


the value of w as low as possible. For this latter purpose 


the bullet should be as heavy as possible, while the bore 
should be at a minimum; but this means a long bullet, 
which requires a rapid twist of rifling, and the more rapid 
the twist the ter is the tendency to foul. After many 
trials it was determined to adopt a calibre of 0°40in., the 
smallest bore of any mili rifle except the Jarman, which 
is 0'397in. The calibre of 1 chosen was found to give 
the most uniform shooting, the smaller bores being more 
uncertain, probably from the bullets being more affected 
by the wind. The twist of rifling which afforded the best 
results appeared to be 1 in 15—a very rapid twist, and 
much difficulty was experienced in overcoming the fouling. 

The wad found to answer best was in. of cardboard 
over the powder, and }in. of beeswax next the bullet, the 
latter being thus forced into the grooves, while the flattened 
cardboard also took the rifling, and cleared it out. 
The sighting consists of two fixed back sights—one being 
a Jeaf—which cover the ground up to 400 yards, while the 
elevating sliding back sight is uated for ranges from 
400 to 2000 yards, and has a wind gauge attached to the 


slide. As the form of the V’s and of the fore 
sight, it has n tried to combine delicacy and accuracy 
with the n h for a soldier’s weapon to be 


used under every condition of active service. These points 
are, however, subject to modification from the results of 
the trials of the experimental rifles issued to different 
regiments. As before stated, the breech-action remains 
on the Martini principle by the express orders of the War- 
office. Besides the question of the actual superiority of this 
action to any other, it must be remembered that an entirely 
new breech-action would entail a most extensive series 
of experiments, resulting perhaps in a complete change of 


= 
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machinery for manufacture, all of which might prove use- 
less should a magazine rifle be eee in the near future. 
The modifications have been already described. As 
the stock, the butt has been made narrower, so 
as to fit the shoulder better, and the angle of inclination 
of the butt-plate to the axis of the piece made more 
acute, which would have a tendency to keep the muzzle 
down, producing much the same effect as a more bent 
The fore end is no longer grooved to fit the barrel, 
but the barrel lies on the wood ; so that it will be easier to 
keep the metal free from rust. The groove was found 
to 3 liable to hold water. A wooden hand-guard has 
been added to the rifle, so that, after rapid firing, the 
soldier need not burn his hand. This is an improvement 
which has been long advocated. The Enfield-Martini is 
likewise furnished with a “quick-loader,” which hangs on 
one side of the shoe of the rifle, and holds six cartridges. 
These are acted upon by a zigzag spring, which forces each 
one in succession up an inclined plane, the head of the 
cartridge coming through an aperture in the lid, ready for 
the soldier to grasp and insert in the breech. With this 
apparatus it was found that six rounds could be fired in 
about twenty-five seconds, whereas in firing from the 
pouch it took over forty seconds to fire the same number 
of cartridges. The new sword bayonet has been described. 
The cartridge case is of solid-drawn metal. The penetra- 
tion of the bullet is sufficient to pierce a jin. iron plate at 
200 yards, and the accuracy of the rifle very great, as is 
evidenced by the diagrams of the shooting. 
The tse ons Baik’ flat up to a range of 500 yards; 
at 1000 yards range the gain in flatness is evidenced by 


relinquish the Southwark territory. In 1860 came the 
rr yi Gas Act, which limited each company to a 
defined district, and the position of the Chartered began 
to improve rapidly, culminating in the amalgamation 
which commenced in 1868. The company has now a paid- 
up stock and share capital of £8,103,000, with power to 
increase to £9,204,000. In addition it has borrowed to 
the extent of £2,186,000, and has power to go as far as 
£2,669,000. Altogether, including the accretion from 
premiums, the latest reckoning gives the capital account a 
total of £10,690,900. The contrast between these figures 
and those of 1810, are something like that which exists 
between the oak and the acorn. 


Beckton owes its name to Mr. Simon Adams Beck, who | ha 


was governor of the Chartered Company at the time when 
the establishment was founded. The original design of 
the works is due to Mr. F. J. Evans, M.L.C.E., who was 
then the company’s engineer. Both these pioneers have 
passed away, but the work they left behind continues to 
grow. Beckton, when first formed, consisted of four 
retort houses, four gas holders, four sets of purifiers, 
scrubbers and condensers, two boiler houses, two meter 
houses, two exhaust houses, a canteen, an office, workshops, 
stables, and stores, and a pier having a frontage of 385ft. 
It will be seen further on how immensely all this is 
exceeded by the nt buildings and plant, the pier, for 


instance, being doubled in its frontage. Beckton now 
covers an area of 200 acres, and 300 acres remain available 
for future extensions, a singular commentary on the ten- 
acre limitation imposed in the days of George III. 


Situated on the Essex shore, near the lower end of Galleon’s 


districts was 95,685,000 cubic including 
other of the company’s stations besides ton. The 
coal carbonised at Beckton is equal to 4 tone 8 cwt. 22 Ib, 
stoker per A Steam and hydraulic appliances have 

n used for ing and drawing the retorts at the 
Beckton Works and at Nine Elms. West's apparatus 
has been the subject of very thane. ep experiment at 
the former establishment, and sat the latter. Both 
ve been in a certain degree successful, though not 
entirely so. 

A conspicuous feature in the Beckton Works consists of 
eight huge gasholders. Four of these have each a capacity 
of a million cubic feet, two others one and a-half million 
each, and the remaining two holders two millions each, or 
eleven million cubic feet in all. The gas is pumped out of 
the gasholders by means of eight large gas exhausters on 
Beale’s rotary plan, each capable of pumping 260,000 cubic 
feet per hour. By these means the gas is propelled from 
Beckton to Westminster along two cast iron mains, each 
48in. in diameter. Although Beckton is the establishment 
to which our attention is more particularly directed, it is 
necessary to look elsewhere as well. er gasholders 
than those at Beckton are supplied from this fac- 
tory, and to a certain extent there is a mingling of gas 
made elsewhere with that from Beckton. ere are ten 
other manufacturing stations, at each of which there is a 
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the diagram given, which also shows the great superiori 
in this respect of the Martini-Henry over the Snider vifia 


BECKTON GAS WORKS. 

TWENTY years ago the site now occupied by the Beckton 
Gas Works, visited on Thursday, the 19th inst., by the 
Institution of Mechanical Engineers, was a wild and 
desolate marsh. The Metropolitan Board had recently 
invaded the spot on the north and east by the 
construction of the embankment containing the great 
Northern outfall sewer, discharging into th 
near Barking Creek. The locality might be de- 
scribed as East Ham Level, an extension of Plaistow 

. As the crow flies the distance would be rather 
more than seven miles from London Bridge. Considering 
the popular prejudice concerning poten the spot was 


the supply of London. But considerations of a much 
more su tial character than this guided the counsels of 
the Gas Light and Coke Company, and doubtless had 
weight with Parliament. when, in 1868, the Act was 
obtained conferring the necessary powers for the creation 
of the new establishment. In the same year Parlia- 
ment adopted the policy of amalgamation, which 
went on progressively for some years afterwards, and 
resulted at last in the absorption of ten of the thir- 
teen metropolitan gas companies into the one popu- 
larly known as the Chartered, the latest amalgamation 
being that of the London. There was a time, dating back 
to 1809, when the Gas Light and Coke Company was the 
only gas company existing in the world. Its charter was 
received in the year following. Its powers of supply 
extended over the cities of London and Westminster and 
the borough of Southwark. It was not permitted to 
acquire more than ten acres of land, and its capital was 
not to exceed £200,000, neither could it raise any money 


by borrowing. For years the rental was little more 
than nominal, the yield of ph, votes each ton of coal was 
very small ; coke was the only secondary product deemed 
worthy of serious consideration, all other residuals were 

ed as waste, and the price of gas was about 15s. per 
1000 cubic feet. At a lai riod other gas companies 
came into existence, and the Bhartered Company had to 


| addition to the 


| Reach, Beckton sends out into the Thames, to a distance 


of 400ft., a wrought iron pier supported on cast iron 
cylinders, and extending its arms right and left in the 
form of a T-pier, so as to obtain a frontage of 800ft. 

el to the course of the stream. Five steam colliers 


| of the largest size may lie alongside at the same time, 
| three on one side and two on the other, each berth being 


provided with three steam or hydraulic cranes and a 


| movable steam crane. Altogether the unloading power 


is fully equal to 12,000 tons in twenty-four hours. In 
ng there are two jetties, and ample quay 
accommodation for smaller craft. The entire river front- 


e Thames | age, exclusive of the pier and jetties, is 2600ft. Some of 
| the steam colliers are of 2400 tons burden, and the 
| maximum delivery of coals at Beckton is 30,000 tons in a 
| week, In connection with the Beckton collier fleet, we 
'may mention that some ten months ago considerable 
_ interest was excited by a pro to emp 

well chosen as the seat of the chief manufacture of gas for | 


oy these vessels 
in carrying off the sewage sludge from the metropolitan 
main drainage outfalls and discharging it into the North 
Sea. The project.was devised by Mr. J. O. Phillips, the 
secretary and general manager of the Chartered Company, 
and at one time a ed likely to be adopted. 

The pier to which we have referred joins a viaduct 
on the same level which forms a continuation of it on the 
shore. From this viaduct four branches, each carrying a 
line of rails, pass off, two on either side, each pair proceed- 
ing to a series of six retort houses. The main viaduct, 
which has a double line of rails, runs along the whole 
length of the space between the two series of retort-houses, 
a distance of three-quarters of a mile from the river to the 
end. The twelve retort houses very much resemble each 
other, though they are not all the same size. The largest 
is 510ft. long by 100ft. wide, and is capable of producing 
5$ millions of cubic feet of gas per day. It has forty-five 
beds, each containing nine fire-clay retorts 20ft. in length, 
thus making a total of 405 retorts. Running through the 
house on either side are high and low loa railways of 


standard gauge. By means of the high level railway coals 
are conveyed from the steamers alongside the pier to the 
coal stores within the house. The low level line takes 
away the coke drawn from the retorts. The rolling stock 
on these rails consists of locomotives and iron wagons. 
The extent of railway throughout the works is equal to 
twenty miles, and the number of locomotives employed is 


storage of gas. The localities are as follow:—Bromley, 
longing to the Imperial Com ; Bow Common, 
formerly belonging to the Great Central ; m, to 
the Independent; Nine Elms, to the London; Pimlico, to 
the Equitable; and Kensal Green, to the Western 
Company. In addition there are the Silvertown 
Works, formerly belonging to the Victoria Docks Com- 
pany, and sage establi by Mr. George P. 
idder. Of these the stations at Bromley, Shoreditch, 
St. Pancras, Fulham, Nine Elms, Bow Common, and if 
necessary Pimlico, are all connected with Beckton. There 
are also storage stations, where gas is not manufactured, at 
Agar Town, Bethnal-green, Battersea, Horseferry-road, 
and Vauxhall. Beckton gas is stored at all these except 
the last, which takes cannel gas from Pimlico. The dis- 
tricts of the company are usually worked separately, but, 
as a matter of prudence, all are connected by trunk mains 
and valves, thereby providing the means of giving and 
maintaining the supply everywhere in the event of 
accident occurring at any one station. All the stations 
and offices of the company are in telegraphic communica- 
tion with each other. In addition to the manufacturing 
and storage stations, there are valve and governor stations 
at Goswell-road, London Fields, Blackfriars, and West- 
minster. Testing stations, under the control of the Cor- 
poration of the City and the Metropolitan Board, but 
maintained at the cost of the company, are in operation at 
twelve different points, and one more is ready for use in 
Lambeth. The total number of officers and men employed 
by the company, irrespective of the steam collier fleet, is about 
9000, of whom 3000 are employed all the year round at 
the Beckton Gas Works, and 860 in the product works at 
that spot. The quantity of coal carbonised annually at 
the various works is about 1? million tons, of which more 
than half is consumed at Beckton. The yield of gas per 
ton of coal is 10,428 cubic feet. The increase in the quan- 
tity of gas sold by the company last year compared with 
the year ing was a little over 4 per cent. The dis- 
tribution of gas is effected through more than 1700 miles 
of main. A consumer in the vicinity of Wormwood 
Scrubs can without difficulty be — with gas made at 
Beckton, fifteen miles away. The districts through which 
the company supplies gas includes a portion of the 
southern side of the Thames, as formerly supplied by the 


| 
4 
nineteen. The retorts are charged four times in the twenty- 
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London, and the entire area of distribution is nearly sixty 
square miles, The total number of public lamps supplied 
by the Chartered gas is nearly 47,000. The entire make 
ob gas in the last half-year, ending at midsummer, was 
very nearly 9000 millions of cubic feet, promising, there- 
fore, something like 18,000 millions by the end of the year. 
Mr. George C. Trewby holds the responsible post of con- 
areins and carbonising engineer for all the company’s 
works. 

In addition to all the buildings and appliances necessary 
for the purification of the gas at Beckton, a distinct portion 
of the establishment is devoted to the manufacture of resi- 
duals. The tar is made to yield up crude naphtha, carbolic 
oil, creosote oil, and anthracene oil. The first of these 
produces benzene and toluol, the second carbolic acid and 
creosote, the third naphthaline or albo-carbon, and the fourth 
anthracene and green oil. Ammoniacal liquor is treated 
so as to produce sulphate of ammonia, and another manu- 
facture is that of sulphuric acid. Coke, of course, is turned 
out in large quantities. 

This huge gas-making establishment on the banks of the 
Thames has an import and export trade of its own, and 
aspires to be called “the Port of Beckton.” On the land side, 
the Beckton Works are connected with the metropolitan 
highways by means of a carriage road 40ft. wide and 
2} miles long, constructed and owned by the company. 
This leads from the works through a portion of the ma 
Marshes to Canning Town, where it effects a junction 
with the Barking road. The company have also con- 
structed and are the proprietors of a passenger railway, of 
the same length as the aforesaid road. The railway 
connects Beckton with the North Woolwich line, and is 
worked by the Great Eastern Railway Company. 
Independently of the ordinary traffic, cheap trains are 
run for the use of the company’s workmen. A reference 
to the map which accompanies our description will render 
the general arrangement of the works perfectly clear. On 
the north is the main drainage embankment, on the south 
the yet unoccupied land belonging to the company. East 
and south we have the river, in which the pier is con- 
spicuous, connected on land with the railways which 
traverse the retort houses. The various details of the 
plan explain themselves, the residual works occupying the 
north-west corner, while the road and railway are in a line 
with the gasholders, forming a southern boundary to the 
present occupied portion. ‘lhe idea of building a lar, 
number of workmen’s dwellings on the estate has only 
been partially developed, from the circumstance that many 
of the men prefer residing elsewhere, for which purpose 
the river and the railway afford them ample facilities, 
Viewing the probability of a great gas colony growing u 
within and about Beckton, the company e a chure 
for the benefit of their workpeople, as also a mission-room 
and aschool. Further consideration for the needs of the 
employed is shown by the circumstance that there is a 
resident doctor and a surgery. 

As might be expected from the marshy nature of the 
ground, there was some difficulty in finding a foundation 
for the structures necessary to the formation of these 
unrivalled gas works. Gravel was found at an average 
depth of about 20ft. from the surface, but the beds were 
not sufficiently consolidated to be trusted for any consider- 
able weight. Mr. F. J. Evans, in seeking a foundation 
for the retort houses, judged it prudent to excavate below 
the gravel, and went down 40ft. from the surface so as to 
reach the blue clay. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue Institution of Mechanical Engineers, reciprocating 
the splendid hospitality of the Belgian engineers, who 
entertained their English professional brethren at Liége, 
three years ago, have this year met in London and invited a 
large contingent from Belgium. A committee, with Mr. 
Rennie as chairman, and Mr. H. Chapman as honorary 
secretary, was formed, and very satisfactory arrangements 
made for enabling the guests and the country mem- 
bers of the Institution to see something of the engi- 
neering industries of the metropolis and its neighbourhood. 

On Tuesday morning the proceedings commenced in the 
lecture theatre of the Institution of Civil Engineers, Great 
George-street. There was a very full attendance. Mr. J. 
Head, the president, occupied the chair, and after some 
formal business had been transacted delivered his presi- 
dential address. 

This address took unusual ground, and we t that 
we have only space to give an abstract of it. tr. Head 
directed his attention entirely to the causes which lead to 
the depression of trade.. He pointed out that mechanical 
engineers had not a little to do with bringing about the 
present state of things, and had done their utmost to 
make possible what had actually happened. Besides 
the enormously-increased facilities for over produc- 
tion in the machinery and metal trades, and in shipbuilding, 
the same thing had occurred in very many, if not in all, 
other trades and manufactures by reason of improved 
mechanism. The president then went on to instance 
new applications of machinery for the purpose of increas- 
ing and cheapening — in various departments of 
manufacture. He then referred to the circumstance that 
with dearer material and dearer labour, and notwithstand- 
ing the cost of transit, American manufacturers could sell 
watches in England at a lower price than we could produce 
them for, which he considered to be our fault as well 
as our misfortune. The Swiss were also following in 
the same direction, and with the advantage of cheaper 
labour. We had in the main been the teachers of 
foreigners in the past as re ed mechanical science, 
and we must not be altogether-surprised at the results, 
He then went on to consider the question of trade depres- 
sion from various social as and concluded by observ- 
ing that the long ho for revival of trade must, 
when it comes, proceed from the initiative of the 


moneyed class. A re-marriage was needed between 
the lately divorced interests, money and industry, and 


that reunion must be the outcome of a renewal of con- 
fidence. The loss of confidence by the moneyed class had no 
doubt been largely the fault of the industrial or trading class, 
and was the natural punishment for bygone follies and waste 
of various kinds. Mr. Head aptly illustrated his remarks 
with illustrations, some of them exceedingly happy, and he 
showed that Government interference of any kind appeared 
always to leave matters practically unaffected, circum- 
stances aoe peays too strong for Governments in the 
long run. e were presented with a picture of the 
survival of the fittest in manufacturing processes and 
undertakings strictly analogous to that indicated by Darwin 
as existing in the world of nature. Mr. Head covered a 
wide range, and his arguments were, on the whole, warmly 
accepted as sound by his hearers. The subject of Free 
e and Protection he touched lightly, pointing out, how- 
ever, that the English system of poor-law was, to a large ex- 
tent, the equivalent of Protection for industries abroad; and 
dealing with another aspect of the subject, he expressed 
= and regret that we should sell millions of tons of 
every year to the foreigner at prices so low that no 
one derived any advantage save the miner and the reci- 
pients of royalties. This he held to be simply a suicidal 
policy. At the conclusion of the address, a vote of thanks 
was pro by Mr. G. B. Rennie and seconded by Mr. 
Carbutt, and carried with unanimous applause. 
The president then called on Mr. Alexander Borodin, of 
Kieff, to read his paper, 


EXPERIMENTS ON THE STEAM JACKETTING AND CoMPOUND- 
ine oF LocomorTives In Russia. 


This paper was of enormous length, and therefore was 
only read in abstract by the secretary, Mr. Bache. For 
years Mr. Borodin has carried out a series of experiments, 
detailed particulars of which, with illustrations of the 
apparatus, were supplied. It is much to be regretted that 
the utility of these experiments is more than doubtful, 
because the results were obtained under conditions which 
do not obtain in practice. Mr. Borodin’s compound engine 
was jacked up in a testing shed, and was worked up to 
only about 90-horse power, because a greater load could 
not be got for it. No efficient means of draining the 
jackets was provided, and the results are  conse- 
quently vitiated. But after every allowance has been 
made, Mr. Borodin’s paper contained much that is 
suggestive, and we therefore place before our readers 
the conclusions at which he has arrived. It is further 
to be noted that the paper contained a report by Mr. 
L. Loevy, assistant locomotive superintendent of the 
Russian South-Western Railways, made with experi- 
mental trains in actual daily work. In order to place the 
locomotives as far as possible in the usual conditions of 
work, ordinary mixed and goods trains were selected for 
the tests, running over the Kieff-Fastoff section of 40°92 
miles length. The experiments were divided into four 
groups :—(a) Ordinary locomotive with the jackets not 
working; (/) ordinary locomotive with the jackets work- 
ing; (c) compound locomotive with the jackets not work- 
ing; and (d@) compound locomotive with the jackets 
working. Each engine before being used for the experi- 
mental trains was specially overhauled, so as to avoid any 
accidental defects that might have affected the proper 
working during the tests. e tenders of these engines 
were provided with two water-gauge glasses, graduated 
and placed on the sides of the water tanks, whose volume 
was previously determined with great accuracy. All the 
results were set forth in numerous tables. The general 
conclusions which follow are, as it will be seen, based on 
both the shed and the road experiments. 


1. Comparing the consumptions of steam per horse- 
power, as arrived at by totally different means in the 
testing shed and when running with experimental trains, 
we get the following table, giving the conditions of work- 
ing without the steam jackets and with the same degree of 


A, Ordinary Engines. 


2nd notch. | Ist notch. 
(Nominal degree of expansion | (Nominal degree of expansion 4°5 to 
8°3 fold.) | 5°0 fold. 


| | 
Methed by which | Method by which 

= 3 | 3 

885 538 

| § Experim’tal train, Experim ’tal train, 
{ 1883. Engine A 22 1883, Engine A 22 
shed, 1881. | Tes shed, 1881, 

A 21. e A 21. 

74°6 | 82°18 | 88°1 | 31°30 
72°8 | 81°96 | 88°5 | 31°96 Testing shed, 1002 
68°2 | 31°08 86°7 | 31°96 A 22, 
67°5 | 31°52 | 87°4 | 38°73 
67°9 34°61 shed, 1882 
66° | 33°28 | 
64°7 | 32°62 | 
64°0 | 33°51 
63°64, 34°39 
63°2 | 35°05 
56°8 | 35°05 


B. Compound Engine A 7. 
Position of reversing lever ; small cylinder lst notch, large cylinder 
60deg. Expansion (nominal) 6°7 fold. 


&| Method by which the 
8 test was carried out. 


Boiler pressure. 
Consumption of 


steam 


142°2 | 19°84 Experimental train, 1883 
110°2 | 24°69 1) 


Testing shed, 1881. 
108-4 | 25°13) 


expansion. As here seen, the results obtained by wholly 
dissimilar methods during the trials made in the testing 


shed and with the experimental trains, during different 
years and with different engines of the same class agree 


_ with one another, and prove that the consumption of steam 
per horse-power during all the tests increases regularly as 

_the boiler-pressure diminishes. The results of the tests 

‘ carried out with the jackets at work are not referred to 
here because, as has been explained, the jackets were not 

| working properly on the experimental trains. 

| 2. Comparing the consumption of steam per indicated 

, horse-power at different degrees of expansion, obtained 
with the ordinary engine A 22 when working without 
jackets on the experimental trains, we find— 


Consumption of 
Position of ponte, Water per indicated 
reversing lever x ion. orse-power in 
27°99 
Ist notch 48 
Qnd ,, .. 26.67 
» 25 28°43 
5th ,, 18 81 08 


As here seen, the work done by the steam when running 
in the first notch is not only not more effective, but is 
even less economical than when working in the second 
notch, with a smaller de of expansion ; this conclusion 
is confirmed by the results obtained in the testing shed in 
1882 and 1881. The consumption per indicated horse- 
wd in the third notch—expanding about 2°5 times—is 

ardly greater than when working in the first notch— 
expanding five times, Thus the conclusion arrived at is 
confirmed by all the tests, namely, that it is undesirable to 
work with too cylinders, Finally, it is seen that 
the work done in the seventh and eleventh notches—with 
15 and 1°3 fold expansions—is attended with very little 
economy; but it must not be forgotten that these latter 
tests were made with the regulator only slightly open, 
thus obstructing the free passage of the steam into the 


cylinders. 
3. Com g in the same manner the consumption of 
steam in the compound engine, we find :— 
a ERE [3285 
Small | La g Small | Large | | 
er. | der. er. er. 
Notch. Ibs. Notch I 
1 73° 22-04 1 6° | 67 19°84 
3 73° 3-4 2248 |) 4 60° 36 | 22-08 
| 
5 | i 29 24°47 7 60° 28 23°81 
27 25°13 
1 | 70° 50 22°48 1 50’ 91 22°92 
8 | 70 36 2358 || 5 50° 41 23°14 
5 | | 80 | 23°81 7 so 80. | 2358 
7 70° 27 24°69 


For all the positions—73 deg., 70 deg., 60deg., and 50 deg. 
—of the reversing screw of the large cylinder a regular 
though slow increase is observed in the consumption of 
steam per horse-power, in proportion as the degree of 
expansion decreases between the limits of 6°7 and 2°7*; 
which did not take place with the ordinary engine A 22. 
This difference is explained if it be remembered that in 
the compound engine the condensation of steam during 
admission is comparatively less, and consequently this con- 
densation does not produce such a bad effect on the total 
consumption of steam at any early cut-off or a high degree 
of expansion as it does in ordinary engines. Comparing 
the consumption of steam at different positions of the 
reversing screw of the “~ ¢ cylinder, we find that, with the 
same degree of expansion, the lowest consumption took place 
with the screw at 60 deg.—co' nding with an admis- 
sion into the large cylinder during 58 per cent, of the 
stroke—this was pe at each position of the reversing 
lever of the small cylinder. This result might almost have 
been expected, taking into consideration the proportions of 
the two cylinders, 1:204. In order therefore to work 
under the most favourable conditions, the distribution of 
the steam should be so arranged that the admission into 
the large cylinder should be constant, no matter what may 
be the position of the reversing lever of the small cylinder, 
and that the admission to the large cylinder should depend 
upon the ratio of the volumes of the two cylinders, We 
must nevertheless remark that the variations in the admis- 
sion to the large cylinder within the limits 50deg. to 70 deg., 
corresponding with admissions of from 50 to 67 per cent. 
of the stroke, have very little effect on the consumption of 
steam. But on the other hand, if the admission of the 
large cylinder is less than 50 per cent. of the stroke, the 
expenditure of steam per increases sensibly, 
and becomes greater as the admission into the 
cylinder is less. This can be seen by the tests made in 
1883 with the compound engine in the testing shed, which 
gave the following results :— 


[Position of reversing! 25 
5 lever and position aes! 33 
3 g cylinder.} Large | 2 g 83 
Pounds 
orse- 
power. | Pounds 
33 | 149°3 2 40° 9 82 | 68°5 | 29°82 | Without 
34 | 145°7 2 9 «| 78] 50°8 | 20°54 
35 | 145°7 2 40° 9 58 | 51°6 | 26°45 With 
36; 96°0 5 40° 4 88 | 70°1 | 38°95 
87 | 965 5 40° 4 93 | 84°4 | 31°30 | Without 
38 | 7 80° | 87 | 59°2 | 40°34 ” 
39 | 7 | 79 | 560 | 98°14 | With 


* In the test in which the position of the reversing lever was 1-50 deg, 
it appears that the expansion was carried too far—9l times, 


| 
| 
| 
| 
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low an economy in the working of the engine is ex- 
if we the diagrams from the small 
cylinder—particularly those taken when the admission to 

e large cyinder was smallest—which are very irregular 
in outline, owing to too much compression. These irregu- 
larities sometimes attain such a de that the small 
cylinder is transformed into a regular brake, producin 
negative work, As was to be expected, the results o 
these tests prove that it is disadvantageous to give the 
large cylinder a smaller amount of admission than corre- 
sponds with the volume of the small cylinder. 

4. Passing on to the question of the economy produced 
by the steam jackets on the compound engine, we arrive 
at the following conclusions :—(a) The steam jackets on 
the ordinary engine, while working in the testing shed in 
the first and second notches, undoubtedly gave a mean 
economy of steam of 16 to 13 per cent. In the experi- 
mental trains the jackets did not generally give satisfac- 
tory results, except when the ordinary engine was work- 
ing in the first notch; but this must be attributed partly 
to the losses of steam necessary for warming up the 
walls of the jackets each time the regulator was opened, 
and above all to the defective drainage of the jackets, 
which aaa | transformed them into condensers, A 
better means of draining the steam jackets must therefore 
be sought for. (5) The oo ee system undoubtedly 
gave an economy of steam and of fu The amount of 
this economy varies sensibly with the conditions under 
which the engine is working, and in ordinary work it may 
be taken at from 15 to 20 per cent. The greater quantit 
of water evaporated per pound of wood in the tests wit 
the compound engine cannot yet be attributed with cer- 
tainty to the compound system ; it may result from indi- 
vidual peculiarities of the boiler and of the fireman, and 
also from lack of sufficient accuracy in estimating the 
consumption of wood. Nevertheless, inasmuch, as the 
compound engine consumes less fuel when doing the 
same amount of work, it will consequently require less blast, 
and will less frequently need an injurious contraction of 
the blast-nozzle ; and from this cause it is possible to utilise 
the fuel better in the boiler of the compound engine. 
Furthermore, the smaller consumption of steam in the com- 
pound engine allows of its taking heavier trains wherever 
there is already a surplus of tractive power as well as of 
adhesion. This is one of the principal benefits of the com- 

und system, which must not be lost sight of when judg- 
ing of its value. 

5. Considering that the et locomotive with which 
the experiments were carried out involved scarcely any 
complication, that building these engines costs about the 
same as ordinary engines, and that a decreased consumption 
of fuel lessens the cost of boiler repairs and of providing 
feed-water, &c., it may be concluded that there is an 
undoubted advantage in building locomotives on the com- 
pound system. 


The discussion which followed was rather discursive. It 
was opened by Mr. D. Halpin, who criticised the general 
details of the system employed by Mr. Borodin in his 
shed experiments, Mr. Borodin had complained that his 
jackets played the part of condensers, but that Mr. Halpin 
contended was just what they ought to do, and the more 
steam a jacket condensed the more effective was it. In his 
own practice he had seen as much as 17} per cent. of all 
the steam made in the boiler condensed in the jacket. It 
was of the last importance that a jacket should be oe 
well drained, and he complained that the traps generally 
employed for the purpose were deficient, and he submitted 
a ketch of an arrangement by which a small subsidiary 
injector placed to be acted on, not ed , but by the 
feed-water on its way to the boiler, was employed 
to keep the jacket dry; the water so withdrawn from 
it returning with all its heat to the boiler. There 
were three things which affected the efficiency of a jacket, 
namely, the amount of expansion, the piston speed, and 
the amount of surface submitted to the action of the steam 
in the jacket. Without expansion the jacket did more 
harm than good. In very quick-running engines the 
utility of the jacket was small. The surface of metal in 
jacket should be increased by ey ribs on the outside 
of the cylinder liner to present a larger surface for the 
—e of heat from the steam. He regretted that 
Mr. Borodin had not applied a ewe brake, which he 
might easily have done, and so loaded his shed engine to 
250-horse power instead of 90-horse power. He then 
criticised at some length the well-known Appold brake 
used by the Royal Agricultural Society, and he 
pointed out that the proper way to keep a brake 
pulley cool is to make it of trough section, the 
flanges being inside. This is to be kept full of water 
by a suitable pipe. The water would be carried all round, 
lining the whole by centrifugal force, and a pipe could 
then be employed to scoop out the inner lining, which 
would be less dense than the water further out, which would 
be cold. In fact the whole arrangement would be identical 
with that of the well-known creaming machine, hot water 
being skimmed off instead of cream. He pointed out that 
the results of the indicator diagrams taken by Mr. Borodin 
were probably wrong, because the pipe connecting the 
indicator with the cylinder was too long, and submitted 
two di s from actual practice to show the enormous 
errors which might result from that cause. 

Mr. Davey, of Leeds, said that the value of the jacket 
had been keeuly discussed for sixteen years, yet we were as 
much in the dark about it as ever, and suggested that some 
really satisfactory investigations should be carried out to 
settle the question of its value once for all. Jackets, he 
thought, should be large, so that the cylinder could be 
really immersed all over in a great body of steam. 

At this point the meeting was adjourned, the president 
stating that the r on “The Working of Compound 
Locomotives in India,” by Mr. Charles Sandiford, of 
Lahore, would be read the first thing on Wednesday morn- 
ing, when the discussion would be resumed. The members 
then proceeded to the Westminster Town Hall, where an 
admirable luncheon was served to nearly four hundred 
members and visitors, 


Subsequently the party broke up, many of the members 
proceeding to the electric light works of Messrs, Crompton 
and Co., at Chelmsford ; others going to the Royal Mint ; 
and yet others to Messrs, Doulton’s Pottery Works, Lam- 
beth. In the evening there was a reception in the conser- 
vatory at the Colonial and Indian TExhibition, largely 
attended. 

On Wednesday morning the i were resumed 
by the reading of Mr. Sandiford’s paper and its dis- 
cussion. We have not room this week to reproduce either 
the paper or the discussion, as we have devoted so much 
space to an account of the celebrated Enfield Small Arms 

actory and the Beckton Gasworks, the first visited on 
Wednesday by the members and visitors, and the second 
a ursday—when no r was read. We 
ve not only given descriptions of the Enfield works, but 
in another page illustrations of all the principal military 
rifles in use, grouped in a way that we believe will not fail 
to interest our readers. 

In the evening a dinner was held at the Criterion, 
Piccadilly, at which Mr. Jeremiah Head, President, pre- 
sided. Among the guests were Sir Frederick Abel, Mr. 
William Anderson, Colonel Arbuthnot, Mr, E. H. Carbutt, 
Mr. Henry Chapman, Mr, Louis Sterne, Sir Philip Cunliffe- 
Owen, M. Degraux, M. Deshousses, M. Gillieaux, M. Goret, 
M. Adolph Greiner, Professor A. Habets, Colonel Eardley 
Maitland, M. Edouard Peltzer, Professor W. Chandler 
Roberts-Austen, M. Stévart, M. Timmerhans, M. Wit- 
tenhaur, and Mr. Edward Woods. 

After dinner the President proposed the toasts of 
“Her Majesty the Queen” and “ His Majesty the Kin 
of the Belgians,” both of which were received with muc 
enthusiasm. The next toast was that of “The Prince and 
Princess of Wales and the rest of the Royal Family,” which 
was followed by the toast of the evening, “The Belgian 
Engineers.” In proposing the toast, the President, after 
referring to some historical events which, he said, served 
as links in the bond of sympathy by which England and 
Belgium are united, added that the two countries were, no 
doubt, competitors in many ways, but they were none the 
less friendly competitors. The English had visited the 
ree mee and had always received from them the utmost 
kindness and hospitality. Their friendship was one of no 
recent date, and he thought he was fully entitled, as their 
representative on that occasion, to look towards his friend 
on his right—M. Adolph Greiner—and, holding out his 
hand to him as the representative on that occasion of the 
Belgians, say, in the words of our Scottish poet, 

** And here’s a hand, my trusty friend, 
And gie’s a hand o’ thine; 
And we'll tak’ a cup o’ kindness yet, 
For auld lang syne.” 
Loud cheers followed, during which the President shook 
hands with M. Greiner. 

M. Adolph Greiner—representing M. L. Trasenster, 
President of the Société des Ingénieurs sortis de l’Ecole de 
Liége—responded. In the course of his speech he said 
that though the two countries were competitors in the 
general industry of the world, they were not competitors 
in other respects. They understood better than other 
people the truth of the saying that “ Union is strength.” 
The speaker concluded by wishing success to the Society 
of Mechanical Engineers. 

Professor Habets, secretary of the Belgian Society, also 
responded to the toast. 

Sir Philip Cunliffe-Owen next spoke, and, in the French 
language welcomed the guests from Belgium. 

Sir Frederick Abel proposed the health of the members 
of the local committee, to which Mr. William Anderson 
and Mr, Henry Chapman responded; and Mr. E. H. Car- 
butt proposed the health of the President. 

Mr. Jeremiah Head, who was received with loud cheers, 
acknowledged the toast, and the guests then separated. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents.] 


MULTIPLE INCANDESCENT LAMPS FROM SOURCE FOR ONE 
LAMP. 

Str,—I beg to send you a design of an economical electrical cur- 
rent distributor. The apparatus consists of the following :—A 
disc consisting of hard wood, or vulcanised fibre, around the edge 
of which are fixed a number of brass contact pieces—as per illus- 
tration—with binding screws, for connecting a wire from an incan- 
descent lamp to, In the centre of the disc there revolves a metallic 


arm, carrying at the end of ita brass brush to make contact with 
the contact pieces fixed on the disc. The revolving arm is to make 
about 2000 revolutions a minute, so that the current is switched on 
and off each lamp 2000 times every minute, Under these circum- 
stances the whole of the lamps would appear to be continuously 
incandescent, owing to the persistency of retention of the retina of 
the eye; and the current necessary to keep all the sixteen lamps 
alight—as per illustration—would only be what is ordinarily 
required for one, say a current of 5 ampéres and 100 volts. As the 
whole of this current would certainly pass through each lamp 2000 
times a minute—each time the revolving brush made contact with 
the contact piece in connection with that particular lamp—it would 
appear as if it was a continuous current going through the filament 


of the lamp. If this would answer it would practically revo 


tionise electric lighting. 


JOHN PALMER, 
10th August, 


PISTON VALVES. 


Sir,—Your kindness in allowing me space for noticing some of 
the faults in the Corliss valve as constructed, make me hope you 
will also extend the same for the piston valve. In the sketch 
diagrams given below, it will be seen that, when a combination of 
the circular and vertical motion is used, the body of the valve 
must be formed as shown at A, and set out by the V-shaped wedge 
B, with a spring at the back of it. Suppose the shells C to 
truly bored, and valve A made to fit accurately, as soon as wear 
takes es ge: and the wedge V has to be used, the circular form of 
the valve will be destroyed, and will, with the partially circular 
motion, also destroy the form of the shell C, though not so rapidly 
as the valve—see sketch of valve at O. It will therefore be readily 
admitted that it will only be a question of time to destroy any 
circular-faced valve, and the question arises, What is the best form 


for the face of a valve, to be used for high- steam, having 
the usual motion? As an answer, it may be stated that experien 
has shown that no form is more applicable than a valve with the 
ordinary flat face and well-proportioned surfaces, having a grid 
cut-off valve carried on the back but worked at right angles to the 
said slide. The grid slider may be made with the ports as narrow 
as possible, thereby reducing the motion, and so cutting off the 
steam more rapidly than either the Corliss or piston valves can be 
made to do, and with less complication of parts. It must be 
understood that no attempt has been made to point out anything 
new in the above remarks; butin using ey poner steam simple 
details are of great consequence when cost of repairs is taken into 
account; and this may be one reason why engineers have been so 
slow in using either of the forms noticed for marine engines. 
Rochdale, August 16th. THomas SPENCER SAWYER. 


SANDING APPARATUS. 

Srr,—In the concluding ph of a i icle on 
** Locomotive Engines,” in your fast week’s issue, we notice that 
in referring to the Caledonian Railway express engine shown at the 
Edinburgh Exhibition, you state:—‘‘In this engine it will be seen 
that sand is used for perhaps the first time in England on scientific 
principles to secure adhesion.” We beg to say that this is not so, 
as we have sanding apparatus—made under the combined patents 
of Holt and Gresham—fitted to engines on the Great Northern, 
Manchester, Sheffield, and Lincolnshire, and Midland Railways, 
and some of the engines so fitted have been running for a consider- 
able time, giving most satisfactory results, a single engine fitted 
with our apparatus having as much adhesion as a coupled engine 
without it. We enclose you a circular giving the many advantages 
claimed for our apparatus, and shall be very — to supply any 
of your readers interested in the matter with further particulars, 
The quantity of sand used by the above apparatus is from 8 oz. to 
10 oz. per mile. GRESHAM AND CRAVEN, 

Craven Ironworks, Ordsall-lane, Salford, Manchester, 

August 16th, 


FLOW OF WATER THROUGH SMALL LONG PIPES UNDER 
HIGH-PRESSURE. 

Srr,—In reply to the query by “‘ Velocity” in THE ENGINEER, 
the time which would be taken to discharge 500 gallons of water 
through a 14in. pipe 700 yards long, and with a fall of 100 yards 
from inlet to outlet, is, theoretically, sixteen minutes. Any 
inequality in the inside of pipes, or minute obstructions, would 
increase the time. Tt 

Glasgow, August 18th, 


STEAM FIRE ENGINES FOR THE METROPOLITAN FIRE BRIGADE.—A 
number of engineers and scientific gentlemen attended the works 
of Messrs. Shand, Mason, and Co., of Blackfriars, London, to wit- 
ness the trial of a steam fire engine made for the above brigade, 
being the completion of an order for five, ing forty-six now in 
use by them. These engines embody all the latest improvements 
that have been introduced in any steam fire engine, the principal 
features in these being increased size of steam cylinders, so that a 
higher pressure of water for the same amount of steam is obtained, 
and safety valves of a design which renders it impossible for the 
man in charge to obtain too high a pressure. There is a very 
simple and effective feed-water arrangement. The axles are made 
entirely of steel. Steam was raised in 24 minutes from lighting 
the fire, cold water being used in the boiler, and in eight minutes a 
pressure of 1001b. to the square inch was indicated, and a stream 
was projected to a height of about 160ft. High satisfaction was 
expressed by all present at the results obtained, and the trial was 
considered eminently successful. 

CANADIAN LIGHTHOUSES.—The annual report of the Canadian 
Minister of Marine and Fisheries states that the number of light- 
houses on the Canadian coasts is 526, in addition to 617 fire-gignals, 
twenty-three steam fog-whistles, and twelve automatic fog-horns. 
The lighthouse service comprises the six divisions of Ontario 
Quebec, Nova Scotia, New Brunswick, Prince Edward Island, and 
British Columbia. The Ontario division comprises the fixed and 
floating lighthouses in that part of the province of Quebec included 
between Montreal and the frontier line which separates the 
provinces of Quebec and Ontario, as well as all the fixed and 
floating lighthouses in the province of Ontario itself—that is to say, 


| the lights on the St. Lawrence above Montreal and on the Lakes 


of Ontario, Erie, Simcoe, Superior, Huron, and Georgian Bay. At 
the end of last year there were 171 lighthouses in this division, 
including two in Manitoba, several having been erected last year, 
and the total annual cost of their maintenance was £14,200. The 
Quebec division comprises the fixed and floating lighthouses of 
Montreal and those situated lower down the St. Lawrence, on the 
river Richelieu and Lake Memphremagog, as well as all the floating 
lighthouses, steam-whistles, buoys, &c., in the Gulf of St. 
Lawrence, the Straits of Belle Isle, and the north-west coast of 
Newfoundland. When navigation closed for the winter there 
were in that division 149 fire-signals, eight floating lighthouses, 
three of which were provided with steam-whisiles, seven steam- 
whistles or fog-horns, ten fog-guns, 107 buoys, 59 beacons, and 
nine lifeboat stations. The annual expenditure in this division is 
about £28, In the Nova Scotia division there are 152 light- 
houses, 163 fire-signals, one floating lightship, twelve steam- 
whistles, eight hand-whistles, two fog-bells, three fog-guns, nine 
automatic signal buoys, five sounding buoys, 84 ordinary buoys, 
430 mastheads, and other small buoys, seven fixed beacons, eight 
lifeboat stations, three relief stations, and four signal stations. 
The annual expenditure in this division is about £27,400. The 
New Brunswick division comprises whistles, buoys, and beacons, 
there being 100 fixed and two floating lighthouses, 
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40-H.P, SEMI-FIXED ENGINE, EDINBURGH EXHIBITION. 


| 


40-HORSE POWER SEMI-FIXED ENGINE AT 
THE EDINBURGH EXHIBITION. 

A LARGE Bs rt of the electric lighting is done at the 
Edinburgh bition by a very fine semi-fixed engine by 
Messrs. Robey and Co., which we illustrate above and on page 
146, The principal dimensions are as follows :— 


Diameter of high-pressure cylinder .. .. .. .. « 12in, 
Diameter of low-pressure cy ae e 2lin, 
Diameter of fly-wheel .. .. oe Tit. 6in, 
Diameter of crank shaft... .. oe 6jin. 


Length of external fire-box - 
Length of bar eo ee ft. lin. 

of smoke-box 2ft. 

of external fire-box . ft. 
Width of internal fire-box . eo co 113in. 

internal fire-box ee ft. 


Diameter of boiler barrel. . 4ft. 


in. 

=. if 

Heating surface in tubes .. .. .. .. «+ «+ ft. 

surface in fire-box .. .. .. ” 

Heating surface in smoke-box tube plate... .. .. 8 ” 


The engine is erected on a massive cast iron foundation plate, 
the fire-box of the boiler being carried on a prolongation of the 


MESSRS, ROBEY AND 00., LINCOLN, ENGINEERS. 


be regulated from one-eighth to five-eighths of the stroke, with 
only slight variations in speed. This governor is illustrated to 
alarge scale on page 146. We give reduced copies of two diagrams, 
which show that the action of the valve gear is very satisfactory. 


to 150 1b. per square inch, being perfectly tight under these 
pressures. This engine is very carefully counterweighted, and 
the fire-box is fitted with a brick arch such as is used in loco- 
motives. The finish is very good. In fact, it is one of the 


The working pressure is 140 lb. per square inch, the boiler | finest semi-fixed engines ever made, and will easily indicate 


being tested by water to 300 lb, per square inch, and by steam 


200-horse power. It is much under loaded at Edinburgh. 


TENDER FOR EXPRESS ENGINE, CALEDONIAN RAILWAY. 


| 


TENDER FOR EXPRESS ENGINE—CALEDONIAN 
RAILWAY. 


Last week we published a supplement containing a longi- 
tudinal section and plan of the fine locomotive ibited at 
aa by Mr. Drummond, locomotive superintendent of 
the Caledonian Railway. We now give on 150 an elevation 
of this engine taken from a photograph and to a smaller 
—— engraving of the tender. 


engine is one of six with which the heavy fast northern | f, 


passenger trains will be worked, and it is anticipated that these 
locomotives will give the utmost satisfaction, and this we see no 
reason to doubt. In another impression we shall publish addi- 
tional drawings of this engine. 


James Ryan and Francis W. Highton, t engineers, to the 
Impérieuse ; owe, engineer of Coastguard, to the 


3 
+1) 
ze 
atmos’ LINE 
foundation plate forming ashpit. The boiler barrel is 
carried by a crutch-shaped casting placed over the cylinders, 
The cylinders are fitted with liners and bored out perfectly 
true, the ends being bell-mouthed. The cylinders are fitted 
with loose covers at each end, the front covers having provisions 


ends of the slide bars. The engine is 
vided with a delicately adjustable high-speed governor control- 

the cut-off valve of the high-pressure cylinder, the whole 
forming an automatic expansion gear by which the cut-off can 


promoted to fleet engineer; John R. J, Pedrick, engineer, to the 
Amphion’; George engineer, to the Defiance. 

HAT NExT.—The Berlin correspondent of the Times says, ‘An 
unusual claim for damages against @ newspaper was sustained on 
Wednesday, the 4th inst. The Bérsen Zeitung some time ago made 
the statement that a Cassel wagon manufactory had in tendering for 
& contract quoted prices which would not cover the manufacturing 
costs estimated by other competitors. The result was that the 
concern suffered injury, the Minister of Public Works shortly after- 
wards refusing to allow it to tender again for Government contracts, 
A claim for damages was made against the newspaper, and, in view 
of the fact that a contradiction had not been pu when 


| 


aot 


desired, the Court to-day sentenced the editor to six weeks’ 
imprisonment, and the Bérsen Zeitung to pay 6000 marks 
compensation.” 


_ iminary programme of the meeting of the i 

tion at Birmingham, commencing on the Ist of September, and 
concluding on the Sth, has been published, and from it it ap 

that the a ought to be one of the most satisfactory suc- 
cessful ever held. It will be the 56th annual meeting, and the 
‘ourth in Birmingham. The president is Sir William Dawson, 
F.R.S., F.G.S., principal of the M‘Gill College, Montreal. Very 
strong local committees have been formed, arrangements have 
been made for a very extensive series of visits to places of mant- 
facturing, scientific, and general interest. In Section A, math - 
matical and physical, Professor G. H. Darwin, F.R.S., is presi- 
dent; in Section B, chemical, Mr. W. Crookes, F.R.S.; in Secticn 


thropology, Sir Geo. Cai ‘Bosides the 
an . Camp! es the numerous 
tories Phick will be thrown open to visitors during the poo om a 
— number of visits have been artanged to places and things of 

eological and archzological interest, some of the former having 

mediate engineering interest. Little is yet known of the papers 

that are to be read, and little more of the character or leadi 
points in the addresses of the president, or of those of either o 
the sectional presidents. Sir W. Dawson’s, as that of one of the 
leading geologists of to-day, may be anticipated as to subject, but 
not as to treatment. The places of meeting are all within a very 
short distance of each other, Sections A, B, and D being all at the 
Mason Science College, O at the Council house, E, F, G and H 
being in the parish and the School of Art, 


. 
4 | 7 
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NavaL ENGINEER APPOINTMENTS.—The following appointments | O, essor FES. FGS; 
Major General Sir Goldsmid, O'B.; in Section, 
| 
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RAILWAY MATTERS. 


Tux Imperial South African authorities have commenced the 
survey of a proposed railway from Kalk Bay to Simonstown, 

Tue Victorian railway revenue for the past qos is estimated 
at £2,300,000. The actual receipts to June » 1886, were 
£6790 16s, 2d. above the estimate. 

Somx of the English railways, as well as Colonial, are going in 
for steel sleepers. The Mexican peewee Coney is also going 
to try them, and the Southern Mahratta Railway Company may as 
well follow suit, as it is going in for Bessemer rails. 

M. GorrELAnD, chief e r of the French Public Works 
Mission at Athens, has submitted to the Greek Government the 

Jans of a projected railway from Nauplia ta Calamata, by way of 
Tripolitza. he line is to be 181 kilometres leng, and is estimated 
to cost 21,000,000f. The line from Kiatos to Xilocastion and 
Camaris, 21 kilometres, and that from Milos to Argos, 10 kilo 
metres, will be open for traffic this autumn. 

THE Dore and Chinley Railway, which was expected to be com- 
mi The present condition of trade, 
and other causes have induced the postponement of the work for a 
time. The ei of the line, accompanied by a offi 
of a neighbouring line, went over the route a few days 90, and 
were satisfied that no addi! wers were necessary. The line 
will be of great advantage to Sheffield, not only in affording a 
second route to Manchester, but in opening up a beautiful part of 
Derbyshire. 

A New railway line to Foxdale, from the St. John’s Junction of 
the Manx railway system, was opened for traffic on Saturday last. 
The line, which is about two and a-half miles in length, was con- 
structed by Messrs, Hugh Sons, Glasgow. The 
engineers were Messrs, Forman and M‘Call, of Glasgow. The line 
runs in a southerly direction between St. John’s and Douglas, 
through pretty scenery, and will lead ultimately to direct connec- 
tion between the North and Port Erin and Castletown. It will be 
worked by the Manx Northern Railway pape amb who convey lead 
ore from the Foxdale mines to Ramsey for shipment. 

On the 12th inst. the London Daily Telegraph had a letter 
running thus :— “‘ Sir,— Yesterday — August 1lth—there was 
delivered at Chappel, on the Colne Valley Railway, an enormous 
consignment of steel from the Continent via Parkeston. The 
makers’ names appeared to be ‘ Diamond and Worthingham ’ (? 
On every rail was visible the following :—‘Cammell Sheffi 
Toughened Steel, W. 1886, sec. 239.’ Sheffield steel from 
Germany !—I am, sir, 8. W. B., Colchester, August 12th.” This 
latest “scare” admits of easy explanation. The consignment was 
the second of a series to be sent by Messrs, Cammell and Co., from 
Worthington, and was part of an order secured some time ago by 
that firm from the Colne Valley and Halstead Railway. It was 
shipped by the steamer Diamond from Worthington to Parkeston 

uay, Harwich, for transport thence to the nearest station on the 
Valley and Halstead line. “‘G. W. B.” has discovered a 
bogey.” 


Tuk railway returns of the United Kingdom for 1885 were issued 
on Wednesday. They are of l interest, as they are a most 
accurate index of the state of trade. The returns show that during 
the year 1885 there was an increase of 305 miles in the total extent 
of the railways open in the United Kingdom, of which 272 miles 
were construc in England and W: The increase in the 
total paid up capital for the year 1885 amounted to £14,394,000 
sterling, of which about £12,000,000 has been raised on account of 
English railways. The increase of capital only represents an 
average of £47,100 per mile of line constructed during the year, or 
if we reckon England and W: alone, about £44,100 per mile. The 
av capital expenditure incurred for the railways of England 
and Wales up to the end of 1885 was, however, about £50,000 per 
mile; so that the mileage added during 1885 would appear to have 
entailed a lower capital ex iture per mile than the average of 
our English lines, showing that the — expenditure incurred on 
behalf of English railways during 1885 was limited to works con- 
nected with the new railways under construction, and that the 
very considerable capital outlay usually inc on behalf of 
already existing mileage, such as the rebuilding or extension of 
stations, the widening of existing lines, or the additions to rolling 
stock. has been almost entirely dropped for the time being. 


In an address to the Glasgow [Chamber of Commerce, Mr. W. 
Birkmyre remarked, regarding railways in India and revival of 
trade, that Mr. Rendall had stated in evidence before the Parlia- 
mentary Committee of 1884, that no country in the world required 
railways more than India. He further gave it as his opinion 
that railways would bea large source of revenue to the country ; and 
finally, he stated that he should like to see 50,000 to 60,000 miles 
of railways constructed gradually and carefully. At present there 
are 12,376 miles constructed, and the average rate of construction 
has been at the rate of 375 miles perannum. ‘‘On the map of 
India before you we have delineated a portion of the country a 
little larger len France, 520 miles long by 400 miles broad, with 
but two roads, and one railway 149 miles in length, and of a ga 
14in, less than the tramway gauge at St. Vincent-street. In the 

of the Bengal Chamber of Commerce:—‘ The greater 
part of this country is an expanse of fertile soil, where grain and 
oil seeds, cotton and tobacco, might be grown in enormous quan- 
tities were facilities only given for this agricultural produce to 
find a market, But at present there is no access to this coun 
from Calcutta by rail. The a is practically closed to 
foreign trade with this side of India; there is no outlet for the 
surplus corn produced, nor any means by which lish salt or 
English piece goods can penetrate into the interior of the country.’ 
In this district there are enormous coalfields, and virgin forests, 
at present useless to the country. At the point marked Billaspur 
wheat may be purchased, according to the Imperial Gazette of the 
Central Provinces, year after year, at about 6s, aquarter. Whilst 
a neighbouring province was afflicted with famine, no grain could 
_—— this district, owing to the absence of roads and 

ways, 


THE report to be presented to the proprietors of the Cornwall 
Railway on the 27th inst. contains a comparative statement of 
traffic, and of revenue receipts and expenses, for the past half-year, 
from which we take the following :—Miles open, main line, 654. 

,138 ; the engine mileage udes 35,292 mi ing a 
total of 337,430. Number of ngers: First-class, 8857 ; second- 
class, 47,941; third-class, 336,541 ; total, 393,339. Goods, 77,445 
tons; minerals, 66,906 tons; total, 144,351. Number of live stock, 
Passengers, first-class, £2033 3s. 9d.; second- 
£1013 11s, 9d.; total passengers, £31,718 9s. 11d.; parcels, horses, 
carriag 8. 24; mails, £5190; merchandise, live 
stock, and minerals, £26,162 3s. 9d.; sundry accounts, £864 17s, 8d. ; 


77 e, per mile 
open, £1111 1s. 104d. Expenditure: Maintenance of way, works, 


mile, -; per mile open, £156 17s. 5d.; locomotive power, 
£10, percentage on receipts, 14'26 ; per train mile 
mile open, fe nd 


cen on receipts, 12°16; per train mile, 7d.; per mile open, 
£135 2s, 11d.; general charges, £1546 Dots 
2°12; per train mile, 1}d.; per mile open, £23 12s, 2}d.; 
charges, £74 17s. 9d.; compensation, £187 15s. 7d.; rates and 
taxes, £1126 1s. 7d.; Government duty, £996 8s, 2d.; speci 

trains, £50 14s.; total work’ e , £35,813 5s, 3d.; per- 


centage on receipts, 49°21 ; ile, 2s. 53 mile open, 
£546 ibs. 44d. a wor! 7s. per- 
centage on 54d 

receipts, per mile, 2s, 3 per mile open 


NOTES AND MEMORANDA. 


THE six healthiest places last week were Derby, Hull, Bristol, 
Brighton, Huddersfield, and Nottingham. = 

FLANGES jointed with a cement of cast iron drillings and filings, 
mixed with Poy ond and salammoniac moistened with water, have 
been found to me quite inseparable, 

THE deaths registered during the week ending August 14th in 
pete ge great towns of England and Wales corresponded to 
an ann rate of 18°9 1000 of their te ulation, 
which is estimated at 9,093,817 persons in the middle of this year. 

jimated a ° ns, as compared with a corresponding pro- 
duction of 217,483 tons in 1881, and 158,057 tons in 1880.” The 
largest a countries last year were Australia, 11,400 
tons; Chili, 38,800 tons; Germany, 15,250 tons; Japan, 2000 tons; 
Spain and Portugal, 45,949 tons; ‘and the United States, 74,050 


A PHOSPHORUS emulsion composition for match tips is made 
by 2 parts of glue in water until soft, adding water to 4 
, and melting the glue in it by the aid of a water bath at 

deg. Fah. Remove from the fire, and add gradually 14 to 2 
parts of phosphorus, agitating briskly to form an emulsion. 
Add 4 to 5 parts of chlorade of potash, 3 to 4 parts of powdered 
glass and colouring agent, all in very fine powder. Stir until the 
whole is completely cold. 

In London, 2655 births and 1505 deaths were registered last 
week, The annual death-rate per 1000 from all causes, which had 
been 22°0 and 20°4 in the two preceding weeks, declined last week 
to 18°9. During the first six weeks of the current quarter the 
death-rate averaged 20°6 per 1000, which was 1°0 below the mean 
rate in the corresponding periods of the ten years 1876-85. In 
Greater London, 3405 births and 1913 deaths were registered, 
corresponding to annual rates of 33°5 and 18°8 per 1000 of the 
population, 

THE reason why a solid substance at a low pressure cannot be 
heated above its melting "pens is that there is a definite vapour 
tension corresponding with each temperature, and, inversely, a 
definite temperature co with a given pressure, above which 
the compound cannot be heated. Thus, in the case of mercuric 
chloride, with a melting point tension of 420 mm., the following 
or ag and temperatures were found: at 20 mm., 
200 deg.; at mm., 240 deg.; at 250 mm., 265deg.; at 370 mm. 
270 deg. These numbers are only approximate, and are in 
to show that a definite pressure exists for every temperature. 


At the residence of the Earl of Lovelace, East Horsley Towers, 
Surrey, where Messrs. Le Grand and Sutcliffe, London, are 
an artesian tube well, the upper greensand has just been 
reached, at the depth of 825ft. from the surface. The chalk was 
first met with at 33ft., as the site of the boring is but a short dis- 
tance from its outcrop, hence its total thickness has now been 
demonstrated to be 792ft. Cont to the general rule, very little 
water was found in the upper ,» and it was not until 500ft. 
was reached that a good supply was obtained. Below this depth 
the chalk proved ype ly waterless. The water when first 
touched stood at 119ft. below surface, and as the bori 
rose to within 106ft., or nearly 200ft. above Ordnance datum ; but 
upon poe the upper greensand it fell to 117ft. The flint beds 
extended down to no less than 380ft. into the chalk, after passing 
through which the boring tool — has been a cylinder 40ft. 
in length, which rotates automati: , and can be lowered 800ft. 
and raised to the surface in the short space of 30min, The total 
depth at present reached is 840ft. 

Ir is estimated that there are now in Paris 16,044 incandescent 
lamps, and 2225 arc or Jablochkoff lights. The Bulletin Inter- 
nationale de UElectricité gives an analysis of the effect of this 
large number of lights on the Parisian Gas Company. Admitting 
that each incandescent lamp replaces one jet of gas, and that each 
are light is equivalent to ten ordinary burners, an estimate which 
the Bulletin considers very moderate, and one which gas manu- 
facturers themselves cannot ayy as exaggerated—this would 
represent in round numbers 38,300 gas burners lost to the Paris 
Gas Company. At the rate of 140 litres of gas per hour these 
burners wo’ consume 5362 cubic metres, taking them to be 
+ a on an average for four hours a day during the whole of the 

days of the year. This would amount to 7,755,520 cubic 
metres, which at the rate of 0°30 centimes per cubic metre, would 
put into the coffers of the company 2,326,656f. To this must be 
added what would be obtained from the sale of residual products 
of this great quantity of gas if the electric light did not exist. 


THE quantities of heat generated by the combustion in 7 of 
one gramme of hydrogen and of carbon, are stated to as 
follows, the unit employed being the quantity of heat which is 
required to raise the temperature of one gramme of water from 
Odeg. tol deg. Centigrade :—Hydrogen, 33,881 according to Andrews, 
and 33,462 according to Favre and Silbermann. Carbon—product 
CO,—wood c' » 7900 Andrews, 8080 Favre and Silbermann. 
The percentage composition of a fuel having been ascertained by 
analysis, its calorific power can, therefore, be determined by 
calculation. Thus, in the case of a fuel consisting only of carbon 
and hydrogen, if we multiply the amount of carbon and the amount 
of hydrogen by the tive num expressing the calorific 
power of carbon and of hydrogen, and add the products, the sum 
represents the relative alu power of the fu When oxygen 
is present in the fuel a deduction has to be made, and if we assume 
that it is the hydrogen which is rendered ineffective by combination 
with the oxygen, then, as in water, the oxygen is combined with 
one-eighth of its weight of hydrogen, we have to deduct from the 
hydrogen of the fuel one-eighth of its weight of oxygen. Calcu- 
lated on the basis of the figures of Favre and Silbermann already 
re the evaporation unit for hydrogen is 62°658, and for carbon 


A PAPER on the “ Relation Between the Absolute Boiling Points 
and Specific Volumes of Liquids,” by J. A. Groshans, is given in 
the Journal of the Chemical Society. The author in continuation 
of his observations on the law of density numbers given in the 


same Society’s journal, points out that if the values for Te and 


of ut are the same for any liquids, then the same volume of 
these liquids will yield the same volume of vapour 7: at the 
boiling point. The instances cited are propyl ether, ethyl valerate 
and ethyl suocinate, But v = 81787 (8178 = 7"), ice, 
the volume of two grammes of hydrogen under standard conditions 
of and — temperature; if be 
=— = 3 
and for vs, (comp. p. 195); then ve Q* in the 
particular case in which P = P’ and Q= Q’; then» or“ ex- 
pressed in another form as ds = um? men ds _™, This 


equality of volume of vapour from equal volume of liquid can be 
predicted from the law of density numbers. It is further shown 
that in the case of analogous mono-substituted derivatives of the 
hydrocarbons, for instance, the monohalogen derivatives of benzene, 


the numerical values for TS and v. i are the same; hence equal 
volumes of these liquids will give equal volumes of vapour at the 
iling points. Conversely, the values of the density numbers of 


bo’ 
the halogens are directly calculable from the values of vz. So 
also for every halogen-atom introduced into the molecule the 


values for the constants T and ve it increase in arithmetical 
progression, 


MISCELLANEA, 


A British Iron Trade Association return of the production of 
Bessemer steel ingots in the United Kingdom during the half-year 
ending the 30th June, 1886, compared with that for the correspond- 
ing half of the previous year, shows a net increase of make in 1886 
of 89,565 tons. 

THE production of open-hearth steel — during 1885 was 
583,918 tons; the production for the first half of 1886is at the rate 
of 94,552 tons per annum in excess of the production of 1885. 
This increase has again, as in 1885, chiefly taken place in the 
Cleveland district. 

THE American wheat crop is finally estimated at about 425 
million bushels this year; it is equally notorious that the reserve 
stocks of old wheat are about 65 million bushels less than last year. 
The result is that the quantity available for export in the ensuing 
season will probably not be equal to, and certainly not exceed, the 
—" exported last year, viz., 11,700,000 quarters of wheat and 

our. 

THE Consul-General for Italy informs us that the International 
of pumps and ap; for the 
remedies against cryptogams and insects injurious to cultiva 
ery has been tantanel from Udine to Florence, and it will be 

eld in the latter city in the ensuing month of October. Appli- 
cations from intending competitors should be sent in not later 
the 10th September next to the Horticultural School at Florence. 

THE publication of the correspondence respecting the assistance 
which is, or might be, rendered to trade by her Majesty’s diplo- 
matic and consular representatives abroad, and the arrangements 
recently made for expediting the issue of trade reports from these 
officers, has called the attention of a large number of persons inter- 
ested in trade and trade organs to these reports. The erage: ~ oe 
State for Foreign Affairs wishes it to be known that these pu 
tions may be purchased, either directly or through any bookseller. 

In New South Wales the manufacture of bricks, encaustic tiles, 

in-pipes, and other descriptions of pottery, is carried on by the 
aid of steam-driven machi . Near Sy - several potteries 
have been started during the two years for the purpose of 
producing domestic earthenware, the local clays used for that pur- 
pose being equal to > the world, and requiring no admixture. 
Com with English pottery houses, who have so much 
be wwredend employing machinery, New South Wales starts with an 

vantage, 


THE Belgian-Russian project is now definitely arranged, and the 
contract was signed at oe a few Er since, between the Cock- 
erill Company and the Warsaw firm of Lilpopp, Rav and Co. The 
combined firms will form a share company, with the object of esta- 
blishing two large works, one at Nikolagew for shipbuilding, and 
the other at Jekaterinoslaw as steel and accessory works, she mate- 
rial for which will be procured from the neighbouring mines. The 
firm of Lilpopp, Rav and Co. bind themselves to cease their pro- 
duction at Warsaw and give their undivided attention to the new 
works. The plans for the latter are ——- finished, and the 
buildings, &c., are to be commenced this month. 


THE American imports of steel and iron rods this year are 
65,000 tons, or 80 per cent., more than last year. Importations of 
foreign iron so far this year are 120,000 tons against 35,000 tons 
for same time last year. Spiegeleisen and iron ore shipments are 
also heavier. Old rail imports are some 20,000 tons against prac- 
tically nothing for the same time last year. Foreign rail makers 
and exporters are making much of the fact that they are recover- 
ing some little of their lost American iron trade. The Steel Age 
remarks :—‘‘ American makers are, however, buying nothing that 
they can gct along without, and the syndicate having in hand the 
scheme for establishing tin-plate works are more confident than 
ever that next winter they will be able to secure legislation by 
which they car secure control of a business which will amount to 
20,000,000 dols. annually.” 


THE fine steamer America, belonging to the National Company. 
which some time since damaged her high-pressure engine, onl bel 
in consequence to put back from sea, went on trial on Saturday, 
7th August, after having had a new cylinder, piston-rod, and piston 
fitted by Messrs. James Jack and Co., Liverpool. The casting 
alone for the new work weighed 26 tons, and the work involved 
can only be appreciated by those accustomed to deal with machinery 
on this scale; but the entire work, including a thorough overhaul 
of all the machinery, was completed in the most satisfactory 
manner in eight weeks from date of contract. The America ran 
beyond the South Stack, a distance of nearly seventy miles from 
Live: , and on her return did the distance between the Skerries 
and the Bar Light Ship—forty-eight knots—in less than two and 
a-half hours. Everything worked admirably, and the result was 
considered excellent, 


On the 27th of July a party of engineers and workmen had an 
excellent opportunity of observing the way in which a thunder- 
cloud discharges its electricity. e St. James’s Gazette says:— 
“They had just completed the fitting of a lightning-conductor at 
the shelter hut on the Mythen, in Schwyz. A heavy storm was 
seen approaching from three different points, and they took refuge 
in the hut. Through a hole in the wall they could see the con- 
ductor. From time to time small bluish flames appeared hovering 
on it; then the lightning flash would be seen descending along the 
conductor into the earth, followed almost instantaneously by the 
thunder-crash. More than twenty times they watched the pheno- 
mena regularly succeeding each other; then there was an electrical 
discharge of such violence that there seemed to be a recoil, and 
two of the party felt the shock from below up to their hips, and 
one fancied that both his legs were shot off. The men were so 
terrified that they quitted the hut and descended the mountain 
amid blinding snow, as well as thunder and lightning.” 

THE case of Messrs. S. and W. Pattinson, Ruskington near 
Sleaford, v. the Hinckley Local Board, by arbitration, recently 
heard before Mr. Henry Law, C.E., at the Surveyor’s Institute, 
Westminster, arose out of the works in connection with the 
sewerage of Hinckley recently completed. Messrs. Pattinson’s 
claim of £1948 19s., which was disputed in lots by the Board, was 

for extra materials and work rendered necessary by their 
meeting with running sand in laying down the sewers, and 
in respect of reductions made by the for compensation for sur- 
face damage paid to the occupiers of the land across which the sewers 
had been carried. The arbitrator sat on the 9th and 10th July, 
and again on the 16th July to hear the evidence. Mr. Cripps— 
instructed by Messrs. Faithful and Owen, Solicitors, Victoria- 
street, Westminst Pp d for Messrs. Pattinson, and Mr. 
Hugo—instructed by Messrs. Samuel Preston and Son, Solicitors, 
Hinckley—for the Hinckley Local Board. The Arbitrator has 
since made his award, by which he adjudges Messrs. Pattinson 
nothing in respect of their claim. 


A CHECKING apparatus for indicating and checking distances 
travelled by ag on tramcars, omnibuses, cabs, and other 
vechicles, is being made by Mr. H. Woolfe, of Barrington-road, 
Liverpool. The apparatus is small, and is to be fixed in a con- 
spicuous position at the entrance of the car, and connected with 

e axle or wheel. The hand on a dial indicates the distance 
travelled. A gong on the top of the apparatus sounds every 
quarter of a mile, and the figures on the stamping or checking 
apparatus alter every quarter of a mile, corresponding with the 
number of miles indicated on the dial. The passenger on entering 
the car receives from the guard a ticket, which is stamped by the 
apparatus, with the number of miles then shown on the indicator. 
This ticket is retained until the passenger gets off, when a glance 
at the indicator shows exactly how far he has travelled, and pays 
accordingly. The guard again stamps the ticket and the difference 
between the two numbers stamped thereon is the distance travelled, 
which must be accounted for by the guard when he delivers up hig 
tickets at the office every journey, 


tons. 
a 
| 
| 
i 
118, (d.; percentage On receipts, per train mule, 17d.; 
per mile open 3 10s. 84d.: affic expenses. £8852 Os, 9d.; per- 
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TO OORRESPONDENTS. 
Registered Telegraphic ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

J. D. (Portemouth).— You will find a complete set of dimensioned and 
detailed drawings of boat engines in our fifty-seventh volume. 

i. to be and 29 the Blue-book 

Sor pub y Byr Spottiswoode, 


W. G. B.— We cannot say after this lapse of time what was the precise reason 
Sor rejection, but recollection is to the effect that it intended to describe some 
invention of the writer's, but that it failed to make it in the least intelli- 


gible. 

C. J. R. (Clapton).—The compensating gear now used in traction engines 
and tricycles is known to engineers as “ Jack-in-the-box gear,” and was 
invented many yrars ago by the late Richard Roberts for use in a spinning 
mule which he invented. 

A Constant ReaveR.—A 20/t. breast wheel on a 10ft. fall will give you 
results within 10 per cent. as good as you will get out of any other form of 
motor. It is for you to say whether you feel disposed to incur a heavy 
expense in order to effect a saving of 10 per cent. If you will send a 
sketch of the existing wheel we may be able to suggest some improvements in it. 

D. L.— We have already pointed out that the whole question turns on the 
time employed. The work to be done in reducing the thickness of the sheet 
is the same, no matter how it is effected. If flat surfaces were employed to 
squeeze the sheet out as you suggest, then the operation would be performed 
in much less time than when rolls are used of ordinary dimensions; and Sor 
this reason, and for no other, much more power would be required. 

Erratom.—A typographical error occurred in our last impression. The 
mechanism described on page 129 as Vross’ machine for charging and 
drawing retorts, made by Messrs. Tangyes, of Birmingham, should have 
been described as Ross’ machine. We may add that the mistake was due 
to want of legibility in the manuscript supplied to us by Messrs. 
Tangyes, It is impossible for a proof reader to correct the spelling of 
proper names. We call attention to this fact because it is one ly 
overlooked by our correspondents. 


MALLEABLE IRONFOUNDING. 

fais (To the Bditor of The Engineer.) 
»—I shall be obliged if any of r readers can give me the names 
and addresses of Love charcoal and iron ore 
— ready for use; both required for the manufacture of malleable 


ings. Founp 
August 16th. 


TECHNICAL SCHOOL IN FRANCE. 
(To the Bditor of The Engineer.) 
8rr,—Can any of readers give the address of a technical school or 
marine 
the same time? 


ugust 16th. 
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MARINE ENGINES IN THE NAVY. 


Tue charges recently brought against certainGovernment 
departments involve matters and questions so serious and 
so important that a full investigation is imperatively 
demanded, and will, we have no doubt, take place in one 
form or another. The fact that it is possible for such 
charges to obtain a hearing is mainly due to the comparative 
secrecy with which successive generations of Government 
officials do their work. If the secrecy did not exist, if 
everything was done, every contract made, every experi- 
ment performed in the full light of day, then the practice of 
the departments would; we may assume, at once refute 
accusers. We do not say that nothing can be urged in 
defence of the existing system. There are, no doubt, 
numerous and good reasons why the authorities should be 
reticent on certain points. But the use of a system does 
not ee wes abuse; and we believe that it admits of being 
proved that much more publicity might be given to the 
doings of the War-office and the Admiralty t is now 
the practice with considerable advantage to all concerned. 
It is not our purpose just now to refer at length to the 
War-office. We wish to direct attention to another great 
a department, and we hasten to add with _—_ 
that what we have to say in no way reflects on the com- 
petence, the honesty, or the probity of those concerned. 
The point we raise is very simple, Are the engines, boilers, 
and machinery of our ships of war what they are generally 
believed to be, or are we living in a kind of fools’ paradise, 
and reposing our faith and the safety of the nation on a 
delusion ? 

It is perfetly well-known that the propelling machinery 
of our men-of-war is not only very light, but that every 
possible endeavour is made to still further reduce weight. 
This is the popular belief. Let us see precisely what it 
means, We can only measure weight in marine or other 
steam engines by comparing weight with power. The 
same engine may in this sense be either light or heavy, 
according to the amount of work got out of it. A set of 
engines and boilers weighing 500 tons may be regarded as 
very light if 10,000 indicated horse-power are developed ; 
it would be very heavy indeed if the engine indicated 
1000-horse power only. Now taking Mr. Sennett as a 
competent authority—which he admittedly is—and turning 
to the second edition of his valuable treatise “ On the Marine 
Engine,” we find that the weight of all the multifarious 
machinery in a modern man-of-war, in the shape of steam 
engines and boilers does, not exceed 2cwt. per indicated 
horse-power with forced draught. We are told, further- 
more, that the forced draught augments the efficiency of a 
boiler by 66 to 70 per cent. Consequently engines which 
weigh 224 lb. per indicated horse-power with forced draught, 
will weigh about 380 lb. without it. The efficiency of a 
war vessel is very largely affected by her speed, and if her 
high speed depends on forced draught for its existence, it 
follows logically that the efficiency of the ship so far will 
depend on the satisfactory performance of the forced 
draught system. If this is not quite satisfactory in every 
way—if, in a word, the results obtained on trial cannot 
be obtained uniformly, with certainty, and at any time, 
then the efficiency of the ship is less than it pretends to be. 
If we look at the figures given in our last impression, a 
number of entries will be found like this :—“‘ Benbow, 
17 knots; constructor’s estimated speed with forced 
draught.” This kind of statement applies to a considerable 
number of our latest and presumably our best ships. 
Without forced draught the speed of the ship would of 
course be smaller—possibly 15 knots, or a little less. The 
two knots or so are no doubt well worth having. The 
question is, is it safe to reckon on getting them when they 
may be most wanted? This leads directly to another 
question, which is—Is the machinery now in our ships of 
war of such design and proportions that even without 
forced draught it can be relied on to perform its duties for 
long periods at a time when worked up to its full power ? 

We shall set one or two facts before our readers, and ask 
to draw their The is in 

esign, proportions, and weights, the engines of a modern 
kare no analogue the merchant 
service. The engines in a man-of-war, whatever their 
power, are smaller, and lighter, and more cramped for 


country | room than they are in any merchant steamer. It may be 


urged that this is the result of the peculiar conditions 
under which they have to be used, and that we must take 
our chance that they will work all right when wanted. 
Against such an argument as this we have, of course, 
nothing to urge. . Those who make it look honestly at the 
facts of the case. But this is not the view taken by the 
Admiralty or their advisers. These gentlemen hold that 
the marine engines of men-of-war are the best in the 
world, and that the practice of the commercial marine is all 
wrong. hog ill be seen, is taking very high ground, 
and against this view of the matter we enter our protest. 
We hold that the superintending engineers of our great 
ocean sckapaides--ciasb, for example, as the Cunard Com- 
pany—know perfectly well what is best for them; and that 
they have deliberately rejected the system of design 
adopted by our dockyard officials because experience has 
told them that their own methods are better than those of 
the dockyards, and they can point with satisfaction to the 
results they obtain. e engines of the Etruria, for 


example, run without stop or trouble for a week con- 
tinuously just as hard as they can be driven. The same 
thing may be said of hundreds of engines in the mercantile 
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marine. It cannot be said at all of any engines ina modern 


man-of-war. A six hours’ full-speed trial is the maximum 


exertion they are called upon to make. 


Furthermore, there is not at this moment half-a-dozen — 


sea-going steamers in existence, excluding the Royal Navy, 
to which the forced draught system is applied. The mail 
steamer Ireland is the most prominent example outside 
Mr. Howden’s practice that we can call to mind, and the 
engines on board the Ireland will drive her at over her 
contract speed without the aid of forced ht at all. 
Indeed, the fans are used rather to ventilate the stokeholes 
than to force the fires. A water-gauge of less than sin. is 
all they are called on to produce ; and even if they were 


worked at full power it must be borne in mind that the . 


maximum duration of a run is not more than four hours. 
While, then, the ableat and most experienced marine engi- 
neers in the world are feeling their way with the 
caution in adopting forced draught, we find the Admiralty 
applying it to t war ships with the utmost freedom, 
and staking the success or failure of their designs on a 
system concerning which only the most limited experience 
is , and that experience, be it understood, not 
altogether satisfactory. 
our readers have followed us thus far they will under- 
stand now that we bring two definite charges against the 
Dockyards, namely, that they are using machinery much 
smaller, lighter, and more cramped in proportion to the 
power developed than dare be adopted in the mercantile 
marine; and that furthermore they are freely adopting the 
forced draught system of urging furnaces without adequate 
and necessary experience of the results to be obtained from 
it. ham, a third charge is involved in this, namely, that 
if machinery is now too small and light for the power 
developed with natural draught, it must be still worse off 
with forced draught. It will, nodoubt, be urged that we 
are completely in error, and that the shipowners and engi- 
neers of this country are far too slow and too conservative 
—that they have not “go” enough, nor sufficient 
originality. Such statements carry their own refutation, 
and require no comment. Against the further argument 
that the engines of our war ships are all perfect, or nearly 
so, as machinery can be, we reply that this is a statement 
which has no foundation but pure assumption. Until an 
engine has been tried, no onecan tell whether its performance 
ill be satisfactory or not. But there is not a set of pro- 
lling machinery in any modern man-of-war which has 
cin worked up to its full —— for even a single week 
together. Can any of our dockyard readers name a vessel, 
not a troopship, which has steamed at full for a 
distance of even 1000 miles? If so we shall lad to 
have particulars. As to the forced draught, on which so 
much is made to depend, has a run exceeding six hours 
ever been made with forced draught? How many runs of 
even four hours have been made without a breakdown of 
some kind? Has not one of the latest additions to 
the navy come recently to utter grief in the engine- 
room? Are the Admiralty prepared to send a man- 
of-war for a trip across the Atlantic, with instructions to 
get across as fast as it is in the power of steam to take her ? 
Of course not. We have been told that it is quite unneces- 
sary to be able to run a ship of war at full speed for more 
than a few hours ata time. But is it not conceivable that 
it might be of the utmost importance to place a large 
squadron at some point within a few hours? Let us sup- 
that a Russian fleet threatened the shores of Scotland 
while the Channel fleet was cruising at the South of 
Ireland, what would speed be worth then? It is, how- 
ever, mere waste of paper to argue that if our ships are 
fitted with engines which can only be worked up to 


maximum power for a few hours, they are not what they — 


ought to be, or what the country believes them to be. 

e reticence of the Admiralty authorities is such that 
the nation is in complete ignorance concerning the per- 
formance of the machinery for which the taxpayer pays so 
large a price. No one save the dockyard authorities and 
the contractors is ever allowed on board during a trial, 
if, indeed, we except the representative of one non-technical 
journal, presumably not an ie ape and with bis mouth 
sealed by the very nature of the conditions under which 
he is permitted to be on board. Of the successes achieved 
we hear freely enough; of the failures we never hear, 
unless they result in so serious a break down that absolute 
silence becomes impossible. Be it understood that we 
attach no blame to individuals, nor do we for one moment 
assert that the marine engines of our ships are not as well 
made and of as good material as it is possible to find. On 
the contrary, they are marvellous examples of what con- 
summate skill and a large expenditure can produce. We 
complain that this machinery is called upon to achieve 
impossibilities, and that the dockyard authorities either 
do not know or do not care that they are impossibilities, 
The trial trip of a man-of-war finds its precise analogue 
in a race horse. The fleet creature traverses hi 
three or even four miles ata tremendous pace, but he could 
not continue the exertion for a quarter of an hour. If 
our readers were behind the scenes and really knew what 
takes place in the engine and boiler-rooms of a man-of-war 
making her six hours trial, they would have no difficulty 
in tracing the resemblance between the ship and the horse. 

We shall probably be told that we are exaggerating, 
and that matters are really much better and more satis- 
factory than we represent them. No mere assertion will 
suffice to prove this; nothing will upset our arguments 
but a definite statement of the results of a prolonged sea 
trial with forced draught, and, of course, at full speed. If 
the Admiralty can be induced to make such a trial under 
conditions which will leave no doubt of the impartiality of 
the report which should follow it, we not have 
written in vain. 

THE SCIENCE AND ART DEPARTMENT AND THE OFFICE OF 
WORKS. 

Pepuars no civil department of our Government has 
been more often or more severely criticised than the 
Science and Art Department at South Kensington, nor, 
indeed, has any borne adverse comment with greater 
indifference. t it has done good to a certain extent 
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few can deny; but that it has utilised its powers to the 
uttermost or to the best advantage few will be found to 


admit. Just at present, South Kensington and the Office 
of Works are at war, and the cause may be stated as 
follows:—One of the self-imposed duties of the South 
Lee ag at authorities is the collecting of models of various 
kinds, drawings, and samples of manufactures. As these 
are gathered together they are euphemistically called 
scientific and technical collections, and are supposed to be 
used to illustrate the lessons given by the educational staff 
of the Department. Hostile critics declare that many of 
the things collected are almost, if not altogether, value- 
less, and ought to be got rid of. They assert that this 
Department, from motives of jealousy of other educational 
institutions, possesses itself of every curio, of every 
model, or example of any new rather than let any 
rival school or college get them, and that it is so eager in this 
pursuit that it purchases—not to mince matters—a great 
deal of perfectly useless lumber. If, for <a the 
opinions of foreign visitors are to be held of any value, the 
unfavourable impression given to them by the contents of 
the Patent Museum—the gallery of building appliances, 
the mechanical collection, naval models, and casts of tish— 
ought to open the minds of those in authority, and induce 
them to make a change for the better. Constant addi- 
tions to the collections have entailed the necessity of 
considering how more house room is to be provided 
for their reception, and three years ago the leadin 
officers of the Science and Art Department were invited 
to consider this question. These gentlemen, of course, have 
faith in the things they have gathered together, and 
accordingly laboured to devise means for their dis- 
ition. Their reports were sent in to the Office of 
orks, where they were duly pigeon-holed, no action 
being taken. In the beginning of 1884 an Inter-depart- 
mental Committee was formed to consider and report upon 
the scope of the scientific and technical collections with 
the view of suggesting some plan, or plans, for housing 
them in the existing buildings at South ee or 
else in others to be built on their site and the adjoining 
ground, now in the possession of the Government. The 
Committee were also to consider whether a good deal of 
weeding could not be effected with advantage. The 
members of the Committee were Lord Lingen, Sir Frederick 
Bramwell, Colonel Donnelly, R.E., Mr. A. B. Mitford, and 
Sir Francis Sandford, who, however, never attended. 
This Committee naturally availed themselves of the 
results of the labours of the preceding Committee. In 
their report, for example, they say, “Considerin 
that the members of t+ Committee were selec 
on the responsibility of the Government for their com- 
petence as authorities in their respective branches of 
science, and considering their detailed inquiries, we assume 
their conclusions as the basis of our recommendations— 
that is to say, an area of 120,000 square feet should be 
provided for the display of the collections which have in 
general to be created, with a further provision of 40,000 
square feet, which it was calculated would be required in 
ten years.” Mr. Taylor, of the Office of Works, explored 
the land available, and reported that by an outlay of 
£43,500 the country could obtain 80,200 square feet of 
flooring for the display of anything sent there; while a 
further expenditure of £54,000 would provide a building 
with 33,750 square feet of additional space. All this, 
however, being inadequate, it was explained that there 
was an opportunity of spending £125,000 more without 
moving from the strip on the south side of the Horticultural 
Gardens. Thus it will be seen that the total suggested outlay 
amounts to, in round numbers, £222,500. The Committee set 
all this forth in a report dated July 27th, 1885. Now it 
so happens that South Kensington has power to expend 
money on buildings quite irrespective of the Office of 
Works; but the latter is of opinion that this power is not 
always wisely used. For ihe present we confine ourselves 
to a statement of the state of affairs between the two 
Departments, we will comment thereon presently. The 
Office of Works does not approve of the building projects of 
the Science and Art Department. Probably foreseeing what 
was co , Lord Lingen and Sir F. Bramwell retired, 
leaving Mr. Mitford, of the Office of Works, and Colonel 
Donnelly, to settle the dispute in which the inquiry has 
resulted between them, as to the erection of the Mie 
new buildings. Mr. Mitford, on'the one part, contends that 
it is premature to think of erecting something like a mile of 
lleries ou the west side of Exhibition-road before the ugly 
uildings on the east side have been removed; observin, 
moreover, that proper management will render the build- 
ings on the east side sufficient for the legitimate growth of 
the Science and Art Department. Having expressed this 
opinion, Mr. Mitford proceeds to attack Colonel Donnelly in 
another way by explaining the nature of the illegitimate 
work which the Department hopes to carry out some day, 
and avers that the estimated cost will be doubled, that those 
who recommend the costly proposed extensions are chiefly 
professors in the Normal School of Science, and asserts 
that it is shown that the official scientists are carrying out 
the South Kensington policy of centralisation. Mr. 
Mitford also contends that the practical teaching value of 
South Kensington is overrated; asserting boldly that 
practical gardening cannot be learned by means of artificial 
flowers, nor farming by means of wax models, observi 
that no one would engage a bailiff on the strength ofa 
Museum certificate; neither can a man become a builder by 
wandering through endless — of terra-cotta, iron- 
work, and drain pi e also roundly asserts that 
providing gratuitous advertisements for tradera, and stables 
for the white elephants of inventors and companies is no 
part of Government business, Mr. Mitford is himself one 
of the largest patrons of the building trades in all England, 
therefore his opinion on such matters must command 
attention. He says that no intending purchaser would go 
to South Kensington to be guided in a choice of goods. 
Colonel Donnelly’s reply to all this amounts to the state- 
ment that Mr. Mitford must be aware that the action of 
the Department and its communications take place under 
official sanction, and its documents are signed by the Lord 
President; that the Department has sources of informa- 


tion not accessible to Mr. Mitford; and Colonel Donnelly 
adds that the country generally does not agree with Mr. 
Mitford as to the value of wax vegetables as a means of 
instruction. Mr. Pole wrote to Mr. Mitford, requesting 
him to attend a meeting where the two reports were to be 
discussed. Mr. Mitford replied that it was extremely 
irregular to attach to his separate report an ex parte 
criticism by another member of the Committee; and he 
asks :—“ Is it or is it not a fact that for some years past 
successive Governments had endeavoured to keep in check 
the encroachments of the Science and Art Department on 
the west side of Exhibition-road? That it has over and 
over again been apy weed ordered by the Treasury to 
give > possession of the western galleries, but has never 
obeyed, opposing to authority a dumb and active re- 
bellion?” He also asserts that the number of visitors is 
over-estimated. “According to Colonel Donnelly,” says 
Mr. Mitford, “there is an attendance of 500 a day, but 
they must, if they are there, have the gift of invisibility.” 

e nd of contest between Mr. Mitford and Colonel 
Donnelly put into a concise form amounts to this: The 
former op the spending of more money on buildings 
for educational purposes until the process of weeding the 
collections is effected, and until the existing accommoda- 
tion is shown to be utilised to the best advantage. Colonel 
Donnelly, on the other hand, apparently does not think 
there are any weeds in his collections; that his sources of 
information enable him to be a better judge than Mr. 
Mitford of what system of education in science and 
technical subjects is best, and consequently of what 
appliances are required. £223,000 is, however, a large 
sum, and must come, if expended, directly or indirectly, 
out of the ratepayers’ et, and ratepayers will, we 
fancy, want to see a better and more satisfactory reply to 
Mr. Mitford than Colonel Donnelly has yet given. His 
reference to the powers that be, under whose authority he or 
his Department acts, resembles Spenlow and Jorkinsa little 
too much. In these days of sifting things out, the rate- 
payers are hardly likely to allow Colonel Donnelly to pose 
as Mr. Spenlow and refer to his chiefs as so many Jorkins, 
all-powerful but not to be seen or questioned. We are 
inclined to think that those who will be called upon to 
find the money for the proposed buildings will insist on 
receiving a satisfactory reply to the question, “ Qui bono?” 
In this connection we would like to know something of 
the results achieved by the Science and Art Department 
in the shape of the worldly success of the students edu- 
cated there. What percentage of them have made their 
mark in the industrial world? How does South Kensington 
as a source of educational training compare with other and 
less well endowed establishments in respect of the subsequent 
careers of its pupils? Although science is highly 8 
in this country in its a , there is, nevertheless, 
happily a growing conviction that due knowledge of its 
practical application is of the first importance to the young 
man who to earn his bread; and notwithstandin 
Colonel Donnelly’s reply, we still a, with Mr. Mitfo: 
that wax or any other models will not suffice to teach 
practical ening; neither will galleries of terra-cotta and 
ironwork instruct a student in practical building. In these 
days, parents who are professional men, or men who have to 
put their sons out in life as gentlemen, have seldom means 
to do more than invest.a certain portion of their income 
in giving an education to them. They scrutinise pretty 
closely the rival claims of different schools in the endeavour 
to secure for their sons the best educational value possible 
or attainable for their money, and we question if the 
majority of fathers would or do send their sons to South 
Kensington in preference to other schools, 


CLYDE SHIPBUILDING. 


NorwitHstanDinc the gloom which continues to enshroud the 
shipbuilding and engineering industries of the Clyde in common 
with most other districts, an occasional ray of light penetrates 
the thick veil and helps to make the situation more bearable if 
it does not impart much hope of a speedy dispersion of the 
heavy clouds. One such circumstance is the order recently 
booked by Messrs. Caird and Co., of Greenock, for a new steel 
screw steamship of as much as 7000 tons measurement for the 
Peninsular and Oriental Steam Navigation Company. This will 
be the vessel ever produced at Greenock, and Messrs. 
Caird are losing no time in making a start upon her. Another 
circumstance from which satisfaction is being drawn in prospect 
is the fact of the Fairfield Shipbuilding Company being in 
negotiation with the North German Lloyd Company for the 
construction of three additional steamships for their fieet, such 
as have just been completed for that company by the same firm. 
Negotiations are as yet incomplete ; but it is fully expected 
matters will be satisfactorily arranged at no distant date for the 
carrying out of this important contract. Messrs. R. Duncan and 
Company, Port Glasgow, have been entrusted recently with an 
order for two steamers, each of 1600 tons, fora New York firm, 
the engines for which will be furnished by Messrs. Muir and 
Houston, Glasgow. Messrs. Charles Connell and Co., Scots- 
town, have also secured the order for a steel sailing vessel of 
between 1600 and 1700 tons for a Glasgow firm. For the London 
and Edinburgh Shipping Company’s direct steam service between 
London and Leith, Messrs. J. and G. Thomson, Clydebank, have 
just contracted to build a steel steamer of 1600 tons, somewhat 
similar to the company’s highly-successful steamer Iona, also 
built by Messrs. Thomson about three years ago. The Clyde- 
bank firm have been kept active for a considerable time with 
work for our own and other Governments, They recently 
launched for the Spanish Government the torpedo cruiser 
Destructor, which in design embraces many somewhat novel 
features, and for the Russian Government a sea-going torpedo 
boat 100ft. in length, yet with engines of 1400-horse power. This 
latter craft on a recent trial for speed attained the striking result 
of twenty-two knots. Messrs. Th are pushing forward 
with the man-of-war for Spain, contracted for several months 
ago; and they have still to finish the last of the six torpedo 
cruisers for the British Government and the engines for the 
Aurora. Messrs. R. Napier and Sons’ establishment at Govan is 
solely taken up with Government work. The two belted cruisers 
Australia and Galatea, for our own Government, are approaching 
the launching stage of completion, while the engineering works 
of the same firm are fully occupied with the engines for these 
vessels and for the war ship building by the Russians. The 
latter engines will be the most powerful of the triple expansion 


type yet completed, as they are to indicate 13,000-horse power. 


Messrs. Alexander Stephen and Sons, Linthouse, have five 
vessels on the stocks, all well advanced in construction. Messrs, 
Russell and Co., Port Glasgow, are, as usual, well employed with 
sailing ships. While the foregoing indicate what is being done 
in the principal works employed, nevertheless the greater 
number of the yards—including one or two of the largest 
establishments—are badly off. Messrs. ny Bros., Dum- 
barton, have for many months past contrived to keep their large 
works in operation—with a greatly reduced staff, however-—chiefly 
by building light draught paddle steamers and barges for Indian 
and South American river service. Most of such work has con- 
sisted merely of the metal hulls, temporarily fitted in the yard, 
and afterwards shipped and re-erected abroad. Messrs. Inglis, 
Pointhouse, have only two medium-sized steamers on the stocks, 
but continue to do cleaning and > re work on their patent 
hauling slip. The total amountof tonnage on hand at present 
is only about 97,000 tons, compared with 110,000 tons at this 
time last year, and 150,000 tons at the end of July, 1884. As 
many as fifteen tae bas coe os of the total number 
employed in ordinari i i are practically cl 
them so, and handed over to the 
taker. Some have now been in this position for two years or 
more, with no prospect of resumption ; while a few are not 
altogether without hope of being profitably employed at no 
distant date. Of the establishments referred to, three are in 
the Port Glasgow district of the Clyde, three are in Dumbarton, 
three in Paisley, two in Whiteinch, and the others singly in 
other districts. . 


THE EXPORT RAIL TRADE. 


THE pene Santen coming from the United States for rail- 
way material is directing attention to the export rail trade, and to 
its changes. The iron rail trade is evidently approaching extinc- 
tion, for in the first seven months of the present br only 7870 
tons of iron rails were exported. Germany, Holland, Italy, Mexico, 
Peru, and British North America—all of which were once large 
buyers of iron rails—have taken none all through the year, 
Russia took four tons only, and the bulk of the rails were sent 
to the British East Indies and the Argentine Republic. It is 
worthy of notice that the declared value of the iron rails 
exported this year has been over £6 per ton. In the steel rail 
trade there is now an increased shipment, Lut not enough to 
make the year’s total above that of last year. In the first seven 
months of this year the steel rail exports amounted to 280,842 
tons, or about 21,000 tons less than last year. There is a falling- 
off in the Russian demand when contrasted with that of the 
past year; also in that from Sweden and Norway, Spain, Egypt, 
Brazil, Chili, British North America, British East Indies, and 
the group of smaller customers classed in “ other countries.” 
On the other hand, the United States increased its purchases 
from 4843 tons to 19,299 tons; Australasia and British North 
America bought more freely; and the Argentine Republic, 
Mexico, and Italy were amongst the countries taking quantities 
in excess of those of the past year. It is worthy of notice that 
the average declared value of the steel rails for the year so far is 
slightly under £5 per ton. It is possible that the exports to 
Spain may have been kept down by the new treaty’s lower dues ; 
and the war necessities of the past explain the decline in the 
quantity sent to Egypt. But the general tenor of the return is 
to show that the rail trade depends much less than it used to do 
on the European continental demand; and that a larger share of 
our trade in rails is done with more distant nations which cannot 
fully meet their own requirements. In the month of July we 
sent 6162 tons of railway material to the United States—one of 
the earliest shipments—on account of the orders given out, and 
one which seems likely to be the pioneer of others. India, 
Australasia, and British North America, are amongst the chief 
of the other recent buyers of rails ; but the demand is as yet far 
below the average from the bulk of the countries we have been 
wont to supply with rails. The railways in the United States 
have felt the benefit of a revival before those in this continent 
can, and the orders which have been given out have been most 
acceptable here. They will fill up the work at our steel mills 
during the time of the re-invigoration of the demand from other 
countries, and it is possible that for a considerable period we 
shall find our steel exports to the United States and to America 
generally considerably increased. But it is noticeable that it is 
a demand which more and more is for steel rails, and that the 
older form of the article is only in use in special cases, and in 
small quantities, and its extinction promises to be a work of no 
great time. 


LITBRATURE. 


Electric Transmission of Energy, and its Transformation, Sub- 
division, and Distribution. A Practical Hand-book. By 
Gispert Karr, C.E. London: Whittaker and Co. 1886. 

Ir would often be very convenient and useful if a practical 
and economic system could be designed to enable us to 
actuate machinery by means of energy ogg at a 
distance from the spot where it was utilised. Natural 
forces now wasted would then contribute their quota to 
the sum of civilisation. The idea of transmitting energy 
by means of electrical apparatus is by no means new. 
Pinkus, in his patent of 1834, speaks of “ vag pe. or 
extending motive power,” and to do this he employs 
“ magnetic attraction ;” but his meaning hardly corresponds 
with our meaning of the words, In 1837 Seer went a 
step further; but perhaps the first successful attempt, so 
far as our Patent-office is concerned, is to be found in 
Cooke and Wheatstone’s patent of 1837. When we s 
or write of transmitting energy now, we are apt to think 
of transmitting hundreds or thousands of horse-power, 
and to forget that a telegraphic needle, a bell hammer, &c., 
actuated at a distance by means of electricity—or, in fact, 
by any other means—are in reality practical, successful 
examples of the transmission of energy. The question of 
electrical transmission, as in telegraphic operations, was 
very closely investigated in the early days of long cables, 
the outcome of such investigation being the mirror instru- 
ment designed by Sir William Thomson. The energy 
transmitted by electrical means through long cables was 
insufficient to actuate the ordinary instrument; hence the 
birth of the mirror. When we restricted the electrical trans- 
mission of energy to large quantities, we had to wait for the 
advent of improvement on Pacinotti’s inven- 
tion. The dynamo brought this method of the transmission 
of energy within the bounds of practice, just as it brought 
the ibilities of electric lighting. 

r. Kapp in his book restricts the discussion almost 
entirely to the use of the dynamo, and here, being upon 
familiar ground, he works with a masterly rane 
his subject. Before describing the contents of the book, 
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st enter a firm and emphatic protest against the 
Lins ut forward on account of Marcel Deprez as bein 
“the first to demonstrate that energy can be transmit 
electrically over long distances.” If Mr. Kapp will build 
a telescope six times as big as the Lick telescope, and 
mount it in as good a position, we foretell that he will see 
more and further by its aid than any one has previously 
done with any other “ telescope.” Probably, too, he would 
be made an F.R.S., and get the Cross of the Legion of 
Honour; but we fail to see that for doing this he could 
claim to be put on the same scientific pedestal as Herschel. 
Deprez’s work reminds us of that of the ant in Twain’s 
«Tramp Abroad ”—there is a lot of labour, but to us it 
seems badly directed, and without tangible results. 

To return, however, to the book. Mr. Kapp premises 
that “there are two purposes for which the electric 
transmission of energy is of great value. The one com- 

rises all cases where hitherto inaccessible sources of 
natural energy are by its means rendered accessible, and 
the other compri those cases where the source of 
energy itself is accessible, but where it is desired to dis- 
tribute it to a number of independent small working 
centres”—page 5. In both cases there are other than 
electrical systems to be considered, and in any specific case 
the engineer has to decide which system is the best. This 
book, so to say, enables the engineer to obtain the neces- 
sary information on the subject, so far as the electrical 
aystem is concerned. It tackles the subject as a whole, 
commencing with discussing the elementary principles 
upon which the electrical apparatus is constructed, con- 
tinuing by describing the apparatus, and concluding with 
estimates of cost and special applications of the system. 

We do not know that we are called _— to consider the 
value of scientific theories referred to when noticing a book 
of this kind, but our duty is rather to point out what 
is in the book, and say whether, to the best of our belief, 
the information therein is in accordance with the most 
modern teachings of science. However, we may be - 
mitted to ask those who propound theories to test them 
from a practician’s point of view. If, for example, mag- 
netisation of a bar of steel consists in directing the axis of 
all its molecules into one particular direction, will not this 
somewhat interfere with its tensile or its compressive 
strength? Does magnetisation so interfere, and if so, to 
what extent? It would seem feasible, if the Rev. A. J. 
Stevens’ theory of molecular structure is correct, that 
magnetisation might strengthen steel or iron and not 
weaken it. The k refers to various theories in order 
that the reader may better understand the practice fol- 
lowed in construction. It also refers to the units at present 
in use for electrical measurements; but in dealing with the 
nomenclature we could have wished that “ pressure” had 
been used in lieu of “ potential.” It is so used later on in 
the book. Chapter II. introduces us to “ Barlow’s wheel ” 
and the dynamo of Professor Forbes constructed recently 
upon this principle; then discusses certain ideal as well as 
actual forms of armature, chiefly in relation to the electro- 
motive force obtainable. Then we have a chapter on the 
connection between dynamos and motors and various 
theoretical considerations, followed by one on the various 
types of field magnet and armature. Whatever the author 
has to say upon these subjects will be read with interest, 
because he has made them a special study, and has 
been successful in applying in practice the conclu- 
sions he has arrived at from experimental and theoretical 
considerations, Besides the generator and the motor, a 
system of electrical transmission requires a conductor or 
conductors. This part of the system is equally, if, indeed, 
it is not more, jmportant than the others, and has in the 
work received due attention. 

Perhaps the portions of the book which appeal directly 
to practical men are those which compare the important 
systems of transmission and consider their cost. The 
systems compared are the (1) electric, (2) hydraulic, (3) 
pneumatic, and (4) the wire rope system. With regard to 
cost, the author adopts the figures of Herr Beringer, 
pointing out that “the figure of merit for each system is 
the price which has to be paid for one-horse power at the 
receiving station.” When commercial efficiency alone is 
considered “for distances less than five kiloms. transmis- 
sion by wire rope is more economical,” beyond this distance 
the preference must be given to electric transmission. 
When capital outlay is considered, for short distances 
electric transmission shows a high cost; but for longer dis- 
tances compares favourably with other systems, and has 
the greatest advantage “ where the energy has to be trans- 
mitted over a long distance.” Coming, however, to the 
crucial point, the cost per horse-power at the point of 
utilisation, the author arrives at the following conclusions, 
page 236:—(1) It pays to transmit cheap water-power, by 


wire rope if the distance is less than’a mile, and erga | deck 


if the distance is a mile or more. This applies to 
powers. (2) It pays to transmit cheap steam power if 
the amount of energy required at the receiving station 
does not exceed 10-horse power. If the distance is less 
than a mile, use wire rope transmission, for distances of 
one mile and upwards up to two or three miles use electric 
transmission. Beyond this limit a small local steam or 
gas engine is preferable. 

At the present time the hauling of tram-cars seems to 
be the most important development of the transmission of 
energy. The use of horse traction is cruel and costly, On 
this head Mr. Kapp gives the figures from Mr. Zackasion, 
which show the capital outlay for electrical apparatus on 
the Reckenzaun plan with secondary batteries to be 
slightly in excess of that for horses, while the workin 
expenses are only abouthalf asgreat with the electric as wi 
the horse traction. The author seems rather to favour the 
Reckenzaun system, while we should prefer that adopted 
by M. Volk at Brighton, at any rate up to a three mile 
length. Mr. Zacharias might well be asked why he adopts 


only a 20 per cent. depreciation of batteries, and it would | ing 


be interesting if the author stated more especially how he 
came to agree to this figure. We doubt if there exists at 
present any manufacturer that would tee a five 
year life for such batteries, Indeed, the only feature of 


this book we are inclined to find fault with is that the | deck 


author frequently gives too much prominence to experi- 
mental results, and too little to the results obtained in. 
actual practice, Thus, in the great majority of cases where 
tram-car hau has been practised, the work has“ been 


done without the aid of accumulators, which undoubtedly | 


add largely to the dead weight to be carried, and so far as 
we know have never been successfully adopted in other’ 
than experimental work. We have looked at this book 
more from the commercial than from the scientific point of 
view, because the future of electrical transmission of 
energy depends upon the enterprise of commercial men 
and not so much upon men of science. The latter 
have carried the work to a point, as is admirably shown by 
Mr. Kapp in this work, where the former should take 
hold. e difficulties in the way of using this system 
are not from the lack of fairly good generators or motors, 
but from difficulties arising in distribution, which are 
more likely to be avoided by experience derived from 
practice than by any other way. 


CONTRAOTS OPEN. 


CARGO BOATS FOR THE NORTHERN BENGAL AND 
SIND-SAGAR RAILWAYS. 
THE Northern Bengal Railway Company solicits tenders for two 
ro ore according to the drawings on 148. The boats are 
to built in steel, galvanised ; to be of spoon shape at bow and 


stern, 

Dimensions.—Length on main deck, 130ft.; beam, moulded, 
29ft.; depth at centre from top of beam to top of keel, 4ft. 8in.; 
draught of water with all stores and general equipment on board, 
about llin. The general appearance and arrangements of vessel to 
be in conformity with the drawing. 

Plating.—Of mild steel, Siemens-Martin, The plates to be of as 
long lengths as possible, the longitudinal seams lap-jointed and 
single rivetted, the vertical seams butt-jointed, the straps are to 
be ;yin. thicker than the plates they connect, and to double 
rivetted. The strakes of plates to be worked alternately in and out, 
the spaces between the outer strakes and the frames to be filled in 

e adjoining plate. <p vertical edges of plates 
to be oT The whole of hull plating, excepting keel plates, to 
be 5 lb, to the square foot. 

Keel plates.—Two in number, one below each longitudinal bulk- 
head, to be 24in. by 10 lb. to the square foot, securely rivetted to 
i spaced 24in. fin. by ljin. by 

'rames.—To es ont. 
frin., securely rivetted to bull plating. Each frame to be joggled 
up so as to form waterway in each compartment of vessel, except 
in transverse bulkhead frames. Below bollards and fairleads plate 
frame jin. thick, to be fitted at top end, to be equal in width to 
gunwale stringer and fastened to deck beams; floors and frames, 
on the floors, to be of a width of about 3ft. 

Floors.—To be in steel 8in. deep by 51b. to the square foot, one 
to each frame, to be in one piece. aterway to be cut in all three 
compartments of vessels to suit joggling of frames. 

Reverse frames and angles.—To be steel angles 1jin. by 
ljin. by yyin., and to be in one piece across v » every other 
reverse frame to run up to deck stringer and the remainder a 
sufficient height to make a secure attachment to frames. To be 
punched for ing and ceiling. 

Keelsons.—Main keelson to consist of two steel angles, lin. by 
ljin. by yyin., rivetted back to back and to a continuous steel 
R te, 10in. wide by 5 lb, to the square foot, rivetted to floor angles. 

ide keelsons to be intercostal, formed of steel angle frames, I#in. 
by lin. by ;%in., and plating 51b. to the square foot, fitted 
between floors and below fore and aft angle on bottom of longi- 
— bulkhead, to be made watertight, placed as shown in 
rawing. 

Longitudinal bulkheads.—To be continuous and formed of steel 
plate, 51b, to the square foot, to be securely rivetted by a continu- 
ous steel angle, ljin. by lin. by ;;in., to floor angles and angle 
frames of side keelsons. To have short steel angles between deck 
beams, lin. by ljin. by ;*;in., rivetted securely to deck ties. These 
angles to be doubled under feet of tube pi for supporting 
hurricane deck, To have diagonal steel angles, as shown in drawing, 
= by l}in. by ;;in., securely rivetted to same one on each side. 
= — double butt straps, treble rivetted, to be in one plate for 

lepth. 

Main deck beams.—Steel bulb angle, 3in. by 2in. by --. firmly 
rivetted to frames of vessel —— plates 10in. by 10in. by din. 
steel, and to deck stringers, wake of hatchways the sbort 
beams are to be rivetted to a steel angle 2in. by 2in. by }in. 
attached to hatch coamings and by steel knees to carlins. Beams 
—s alternate frames, and to have all holes punched for deck 


running right round vessel 
of sheer strake, All butt plates to be double 
. Deck ties placed, as shown in drawing, over 
longitudinal bulkheads in steel 24in. wide and 74 1b. to the square 
foot, securely rivetted to gunwale stringer at each end and deck 
beams. The butt straps to be double and treble rivetted. 

Main deck plating.—At forward and after ends of main deck to 
be — over from ends to cargo hatches, and to extend in width 
to longitudinal bulkheads, to be 5 1b. per square foot, and securely 
rivetted to beams and stri 


covers. The upper edges 

The hatchways at wings to be fitted, as shown in drawing, with 
cast iron rings and covers turned and faced so as to be made water- 
tight, the whole to be flush with deck. 

Transverse bu » — To be five in number, arranged in 
accordance with the drawing, to be water-tight throughout, 5 Ib. 
to have steel stiffening bars ljin. by l}in. 


sapearta—te consist of two fore and aft girders 
of I section rolled steel, the upper and lower flanges to be 4in. wide, 
the total depth about 5in.; web not less than jin. thick, to be 
formed as shown in drawing, the ends carried down and securely 
=, beam tie and longitudinal bulkhead by steel forgings 
approved, 
Pillars. —The hurricane deck to be supported by pillars formed 
of 2hin. in diameter steel tubing, screwed at ends into forged 
T ends 4in, wide and 12in. long, securely rivetted to girder 
fron at “> to deck tye and — bulkhead angles at 
bottom, les to be thick. 


have provision forged on for transverse sta: 


deck beams.—To be in bulb iron, in. by 


Hatchways for hurricane deck.—Two hatchways, as shown in 


drawing, to be fitted, to have the necessary coamings and carlins 
in steel plate. Coamings to stand 6in. above deck , and to 
be fitted in same manner as main deck hatchways. 

Accommodation ladders.—The ironwork for two approved ac- 
necessary hand rails in poli wood. Also the necessary uprig 
Se ee be furnished in a similar style 
with the usual brass , and arranged as shown in drawing. 

Centre supports for main deck beams.—Main deck to be sup- 
ge at centre by stanchions, 2in. inside diameter, }in. thick, to 

ve solid f steel ends screwed on and rivetted to deck beams 
and main k m, to be shouldered on to deck beams and main 
keelson, to be placed as may be pointed out. 

Centre supports for hurricane deck.—To be steel tubes 2hin. 
inside diameter, ;f;in. thick, with screwed ends for taking forged 
steel ends rivetted to hurricane and main deck beams, to be 
shouldered at upper end, to be placed over main deck centre pillars, 

Athwart ship, wind bracing below hurricane deck—To be fitted as 
shown in drawing, and as may be most conveniently arranged clear 
of ‘0 hatches, to bein Lowmooriron jin. in diameter, with right 
and left-handed screws. 

Awning stanchions on main deck.—To be placed as shown in 
drawing, to be bent over at top end and rivetted to vertical stringer 
at end of hurricane deck beams, to be 1gin. diameter at lower end, 
and lhin. at top end, the lower ends to have a flat foot forged out 
of solid for bolting with through bolts through covering board and 
stringer plate not less than 4hin. square. Foreand aft of hurricane 
deck stanchions to be ided for carrying an awning at level of 
hurricane deck. 

Awning stanchions for hurricane deck.—The usual awning 
stanchions of the height shown in the drawing, ldin. diameter 


lower end, l}in. diameter at top end, placed 8ft. apart for the _ 


support of side rails and rafters for carrying canvas awning. 
to run alo) of hurricane deck for 
carrying ridge poles for awning t. apart. 
Hand raul.—To be fastened to covering board in a similar 
manner to awning stanchions, to be lin. diameter at bottom, and 
in. at top end. Awning and hand rail stanchions are to have 
forged in the solid fur taking to gin. diameter hand rails, 
the holes through bosses to be drilled, and in height about 2ft, 9in., 
arranged as shown in drawing. Hand rail and stanchions in wake 
of cargo hatches to be made portable to serve the purposes of a 


gangway. 

Rudders.—Two in number, arranged in ition and mode of 
working as shown in drawing. The to consist of an 
in iron bar framing covered by steel plating 5 lb. per square 
foot, to be fitted up by cork in between, and to be water-tight. 
The spindle of rudder on upper and lower bearings is to be covered 
with a gun-metal covering jin. thick and to be turned ; the carriage, 
which may be in cast iron, is to be with two arms on 
upper securely attached to deck plating: the lower end to 
skin plating, which is to be st ened in wake of carriage by a 
stiffening steel ring for taking bolts with double nuts. The bear- 
ings are to be bushed with gun-metal bushes bored out to suit 
rudder head over gun-metal covering. The rudder head in lower 
bearing is not to be less in diameter than 3tin. solid, the upper 
end not less than 3}in. solid. To be fitted at top end under main 
deck with cast iron chain wheel with two gun-metal washers 
between chain and top of carriage, the carriage to be bored out 
and faced on top end, the chain wheel to be faced on both sides of 
boss, the rudder head in chain wheel to be made square and fitted 
with cotter and collar for taking weight of rudder. A design for 
this work to be submitted for approval previous to the work going 
in 

Trussing.—Truss rods and posts to be arranged as shown in 
drawing. The posts to consist of steel tubes 6in. in diameter 
inside, ;*;in. thick, and in height as shown in drawing. The lower 
end to be fitted with a cast steel shoe bolted to deck ties imme- 
diately above the junctions of longitudinal transverse bulkheads. 
The upper ends to have a cast steel cap with lugs, the holes for 
pins of tie rods to be bored and fitted with turned pins. Both ends 
of truss posts to be faced in lathe, the caps and shoes to be corre- 
spondingly faced to give a true bearing. Tie rods to be made of 
Lowmoor iron fitted with right and left-handed screws, the lower 
ends of diagonal tie rods to be attached by turned pin joint 
to flat bars of Lowmoor iron, firmly rivetted to longitudinal bulk- 
head. The rods to be ljin. in solid and the screws to be enlarged 
to 1hin. over thread. To have check nuts on both sides of screws. 
To have athwartship stays between caps of posts same diameter as 
the diagonals. 

Steering gear.—To have an approved form of steering apparatus, 
with necessary chains, rods, pulleys, rollers, and carriages, tighten- 
ing screws as may be pointed out; the steering chains to be con- 
nected to quadrants on hurricane deck, the spindles in steel not 
less than 3in, in diameter in bearing, to be carried down through 
main deck with chain wheel in cast iron, fitted on bottom end. A 
messenger chain to connect this chain wheel to chain wheel on 
rudder head, the whole in general conformity with the drawing. 
A —— mahogany steering wheel not less than 5ft. in diameter 
to tted. 

Capstan.—Two capstans, or windlasses, of approved design for 
working anchors, &c., with double-acting purchase, the spindle to 
be in forged steel, and stepped on main keelson, if capstans. The 
pawl plate to be seated on teak wood 3in. thick.- 

Chain stoppers.—To be fitted fore and aft of vessel suitable for 
size of chain, two forward and two aft. 

Anchors and chain.—Three bower anchors, 4}. cwt. each; two 
stream ditto, 1} cwt. each; two kedge ditto, 4.cwt. each; 120 
fathoms stud le chain, 42; 100 fathoms ditto, 3%. 

Hawsers.—Ninety fathoms of hemp, 3in.; seventy-five ditto, 

in. 


Ne ering bitts—forward and aft.—As shown in drawing, two 
forward and two aft. 

Bollards.—As shown in position, and number of approved size of 
cast steel. 


Hawse pipes.—As shown in drawing, both forward and aft, with 
the necessary chocks in teak. 
Fairleads for hawsers,—As shown in drawing of approved form 


size. 

Anchor davits.—Anchor davits placed as shown on drawing, 
fitted with blocks, falls, chains, ts, and stoppers. 

Gangway ladders.—Two in number, fitted as may be directed. 

Life buoys.—Cork life buoys, four in number to be supplied. 

Pumps.—One hand pump, with 6in. copper chamber, and 
lead suction pipe fitted to each compartment, complete with all 
gear, and galvanised iron rose boxes. 

Stipulations as usual. 

The thicknesses of woodwork to be allowed for in computing 
weights for draught are as follows :—Main deck, teak, 2in.; hurri- 
cane deck, teak, lj#in.; awning — canvas, with pine side 
rails, rafters, and ridge pole, say 6ft. by 3ft. and 9ft. by 3ft.; floor- 
ing and ceiling of. holds, bry say ljin, thick. 
eden addressed to the Secretary of State for India in Council, 
endorsed ‘‘ Tender for Cargo Boats,” must be delivered at the 
India-office, Whitehall, London, S.W., before 2 p.m. on 24th inst. 


The Sind-Sagar Railway Company require tenders for eight cargo 
conformity with the drawing. To be spoon- od at bow and 
stern. 

Dimensions.—Length on deck, 82ft.; beam moulded, 16ft.; 
depth at centre from top of beam to of keel, 4ft.; draught of 
water, with all necessary equipment twenty tons of cargo on 


The clauses in this specification are very similar to those in the 
specification for the larger boats, certain necessary modifications 
being made, The time and place for sending in tenders is the 
same, 


‘ 
| 
Main deck stringers.—Gunwale stringer to be 27in. by 74 lb. to 
the square foot, securely rivetted to deck beams, and rivetted to 
Hatchways to holds.x—On main deck amidships, five in number, 
the coamings to be formed of steel plate 74 1b. to the square foot, 
gaatand 7in. above deck, the carlins to be carried to lower - of 
beams, and rivetted thereto by steel knees same depth as 
; hs. To be fitted with the necessary angles for taking hatch 
r 
by jin., attached by steel angies 2910. DY 2410. Dy fil. Dy 410. 
i ong, rivetted to girder. Length of beams to be as shown in draw- 
|, to be placed 4ft. apart. On top edge of beam énds a steel a 
one stringer to be rivetted 2in. by 2in. by jin. to vertical stringer, 
to be rivetted 2in. by 2in. by jin. to vertical plate 5in. by yyin., the ‘ 
whole length of hurricane deck. The vertical stringer to be 
attached to beam ends by steel angle knees, 2in. by 2in. by in., 
bed lent of deck beam. The beams to be punched for taking 
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to have adopted the spiral form about 1520. Rifles were 
OLD ENGLISH AND MODERN FOREIGN RIFLES. | | ot, however, used for military purposes until the next 


Tue description of the Government works at Enfield, | century, and then to a very limited extent. The fact is 
which we give on another page, may be supplemented | thatthe imperfectstate of mechanical science prevented 
with advantage by a glance at the history of the British | the principle from being applied with advantage. The 
rifle, and a short account of the rifles of the great, first instance of their employment in the British army we 
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FIG.1. LOADING 


PRUSSIAN NEECL™ G'N, 1818. 


FIC.1. LOADING 


FIG.2. COCKED READY FOR FIRING 


FRENCH CHASSEPOT, 1866. 


military Powers, The idea of rifling a musket barrel 
to improve the accuracy of tire by givirg the bullet 
a@ spin or rotation is no new one, althovgh the first 
riflei barrels had straight «vooves, with the supposed 


meet with was the issue in 1680 of eight rifled carbines to 
each troop of Life Guards, but it was not until 1800 that 
a whole regiment was armed with rifles, when “ Baker’s 
rifle” was supplied tothe old 95th Regiment, now the Rifle 
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FRONT PIECE oF BOLT 


In France, experiments were carried on contin 
et take the rifling; a po ed, 
and also a itiges" or cylindrical pin of steel were tried, 
against which leaden bullet was forced with a hea 
rammer so as to expand it into the grooves, Although 
easy loading and very improved accuracy were the resul| 
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WERNDL—AUSTRIA. 


there were considerable defects in both these methods, 
About the year 1836 the Brunswick rifle, with two grooves 
and firing a belted ball, was introduced for rifle regiments ; 
it was the first arm in our service fitted with a percussion 
lock, which was not applied to the smooth bore muskets 
until 1842. The ball was used with a grease patch, which 
added to the difficulty of placing the belt properly in the 
grooves, and caused much delay in loading; fouling was 


Fic.7 


\ 
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TRANSVERSE 
SECTION AT XX 


REMINGTON—SPAIN, NORWAY, SWEDEN DENMARK EGYPT, 


object of decreasing the bad effects of fouling, and causi 

the bullet to take a straight course down 
of impinging from side to side,asin smooth bores, Theinven- 
tion been attributed to Zoller of Vienna at the end of 
the fifteenth century, but Koster of Nuremberg is supposed 


Brigade. The details of this weapon are given in Table A; 
the bullet was spherical 


difficult that a wooden mallet was supplied to hammer 
down the ball. The rifle carried a sword-bayonet, 


elo 
by 


REMINGTON. 
also great, and the shooting bad ond 400 yards. 
In 1851 the Minié rifle was in’ 


uced, and marked a ra 


which caused the operation of loading to be so | advance, being the first really practical application of the 


been patented 


ted bullet, the principle of which 
Delvigus; tn years before. An iron cup fitting into 
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low in the base of the bullet expanded the latter 
hs the ves; the grease patch was discontinued, 


d the bullet was wra in lubricated with 


until the general introduction of breech-loading arms, 
it was in into breech-loader on 
nider principle, having a block hi on the right 
The cartridge, the inati Sy 


the Table A will! side of the shoe. 


BOLT DRAWN BACK 
READY FOR LOADING 


ITALIAN VETTERLI RIFLE. 


show, this arm, as also its ammunition, was hea’ 

and the large bore—0°703in.—made the 

great and experiments were soon instituted by the late 
Harding, then Master-General of the Ordnance, which 


which gave great trouble, had the Boxer composite coiled 
case, with a percussion-cap fixed in its base, which was 
exploded by means of a pin or striker passing obliquely 
through the block, and actuated by an ordinary hammer 


“ 
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SPRINGFIELD, UNITED STATES. 


in 1853 resulted in the introduction of the first Enfield rifle. 
The bore was reduced to 0°577in., and the weight of the 
rifle was nearly 1 Ib. less than that of the Minié, while the 
shooting was fai more accurate; in fact, it was the most 


and percussion lock; a light + spring drew back the 
striker after firing. The Shi er was merely intended to 
utilise the large stock of Enfield muzzle-loading rifles, and 
also to provide a substitute until the best description of 


efficient firearm ever put into the soldier's hands at the | breech-loading rifle could be determined. Table A gives 

855, when it was used | the particulars of the successive rifled firearms in use in 
the Minié rifle and the old | our army and navy, The gradual development of power 
of 1842. This position it maintained | is very apparent. nae : 


Breech-loading rifles of foreign Powers, like all 
breech-loaders, may be arranged under two heads, accord- 
ing to the system of breech-closing mechanism adopted— 


f | (1) bolt; (2) block. 


Prussian needle gun.—Of the first system, the original 
Prussian needle gun—see page 154—was the p’ In 
it the breech was closed by a bolt pene pages 
door bolt, passing between guides, and containing within 
it the lock or striking arrangement to fire the cartridge. 
To open the breech, strike up the handle K_ to the left till 
rather the vertical, and draw back the bolt Bin a 
line with the barrel; to close the breech, reverse this 
cess, The front end of the bolt forms a conical cup which 
fits on a corresponding cone at the end of the barrel, and 
closes the breech when pressed home by turning down the 
handle to the right into an inclined catch. The explosi 
of the cartridge C is effected by a steel needle N, which is 
driven forw: by a spiral spring, and—piercing the base 
of the paper cartridge—passes through the powder and 
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THE ACTION 


MAUSER. 


strikes the fulminate inside a cap placed immediately 
behind the bullet. The base of the bullet is fitted into a 
sabot made of compressed paper, which is forced into the 
ves of the rifle by the discharge, and causes the 
Pallet to rotate ‘with & The spiral spring and needie- 
carrier A are contained in a tube D, which slides 
within another tube B, and this outer tube has 
also an independent longitudinal sliding movemen 
forming the bolt with knob handle K, as descri 
above. The needle can be withdrawn from the barrel 
after firing by means of the thumb-piece E at rear of bolt, 
pressing downat thesame time on the spring catch F, which 
requires i The arm is cocked by pushing in this 
thumb-piece to its original position, w it is retained 
by the spring catch ; this compresses the spiral spring as 
the shoulder of the needle-carrier A is caught and held 


spring 
is compressed by the first motion of ing back the bolt. 
The breech is closed by a cylindrical plug P, rege meen 
ns of india-rubber J, which is pushed into the 


this elastic packing was liable wy mS by use, and by the 


firer ; this was also the case in the needle gun. The paper 
cartridge was supposed to be consumed, but a residue was 
often left which made loading difficult. The Gras, 


centre-piece are separated as far as is necessary 
main ae compressed. The entire bolt can then be 
drawn to the rear into the loading position, opening the 
breech, and at the same time extracting the empty cart- 
ridge case, which is removed by hand. When the fresh 
cartridge is inserted, and the bolt is ae pushed forward, 
the hammer is caught and retained by the projecting 
the rifle. Turning the le 
to the right into the recess of the shoe has the effect of 
mt-piece, thus slowly i e i into the 
chamber, and reducing the risk of premature explosion. 

In the Berdan rifle—Russia—the principle is much the 
same, the bolt pieces, the i 
is com wholly by the operation of pushing fo 
the bolt after loading. The extractor E is outliers it is 
acted on by a small spiral spring which pushes it out, and 
by a screw H, which keeps it up to its work but allows it 
some play. Being attached to the centre piece of the bolt, 
it must rotate with it a quarter circle round the rim of the 
base of cartridge. 

The Vetterli rifle—Italy—has a bolt B with projections 
J, which fit corresponding grooves cut on the inside of the 
shoe A—see Fig. 1. To load, raise the handle N vertical; 
this causes the striker E within the bolt to run up the 

and compressing the main spring G. e bolt can 
now be until the forward of the extractor 
D strikes a small quoin at O—Fig. 5—which stops it. The 
rear end of the extractor as soon as it is free from the 
shoe being a spring, catches and locks the handle by enter- 
ing a recess at Z—Fig. 3—and ensures the main spring 
being kept compressed. On pushing forward the bolt after 
loading, the rear end of the extractor comes against the 
quoin at O, which unlocks the handle N, and allows it to 
be turned down to the right, thus ing the bolt quite 
home. The projection on the striker E—Fig. 5—is at the 
same time caught by the trigger nose, which retains it and 
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ast by the gger nose 1, which allows it to pass Dack- 
hassepot.—The French Chassep6t— in the Franco- 
——_ ( Po German war—was an improved needle gun; the action 
—— : simpler and the bore smaller; the thumb-piece and the 
{7 Mauser, Beaumont—Holland—rifies have 
/ _ actions, which are modifications of the Chassepot, —_— 
Pai: only from one another in minor details. In each the bolt 
f ii \ is made up of three external pieces, viz, the rear piece, or 
Sie - hammer, the centre piece with lever or handle, and the 
/ FO OM Gog front piece ——e the extractor, which consists of a 
sal i” ad a spring capable of hooking and drawing out the empty 
, ae cartridge case. The hammer and front piece can only 
FIC I A -_ PSs move longitudinally; the centre piece can both move 
Pi a longitudinally and rotate a quarter circle. There is an 
OO ae arrangement consisting of a helix or curved inclined 
a NO “ portion cut out of the centre-piece, into which a corre- 
projection on the hammer fits; by this means, 
Th KL, NT ae when the handle is turned vertical, the hammer and 
\ 
I 
BREECH OPEN 
| ar , 
MAUSER, GERMANY, 


..Ships will be hooped all the way to the muzzle. All the 6in. guns 
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keeps the mainspring at tension; the arm is now ready for 


firing. 

Block systems: Werndl rifle—Austria.—This arm has a 
rotating breech block, a horizontal cylinder B, which turns 
one quarter round upon a centre pin P, just below the axis of 
the barrel. A cylindrical groove is cut out along one side of 
the block, and when this groove is turned opposite the 
barrel the breech is open for loading; a reverse turn closes 
the breech. In either position the breech block is held by 
a spring S, which bears against the projecting end of its 
centre pin, which has two inclined flat sides for this pur- 
= .4. A striker J obliquely through the 

lock, = is acted on by the hammer H 

ussion lock. The breech block has a slightly spiral | 

‘ace at the rear end—Fig. 3—by which it is driven home 
against the end of the barrel. The extractor is carried on 
a transverse pin just below the barrel, and on the other 
end of the pin is a horizontal arm which works in a 
groove G, cut with a slight spiral on the block—Fig. 3— 
the rotation of which depresses the arm of the extractor 
enough to withdraw the cartridge partly from the chamber, 


as shown in Fig. 1. The extractor is the weak part of 
rifle. 
emington rifle—Spain, Denmark, Egypt ; a Vorwa 

and Sweden.—The is closed B 
like the sector of a circle, which turns down backwards to 
open the barrel H revolving upon a transverse pin, and 
when closing the barrel, it is ae up against the breech by 
a second sector-shaped block H, turning on another trans- 
verse pin behind the breech-block ; the two sectors mutu- 
ally detain and slip past one another alternately—Figs. 1 
and 2. The front sector has a square notch in it which | 
fits close to the end of the barrel; the back sector H | 


the breech-block. When the breech-block is open the 
hammer cannot move. The extractor is a horizontal slide 
E, laying hold of the cartridge base-flange. A projecting | 
nose on its under side is caught and drawn back a short | 
distance by the breech-block when opening, so that the 
empty case can be drawn out by hand. 
Springfield rifle — United States—This rifle has a | 
breech-block pivotted on the rear end of the barrel, and 


when closed is fastened down by a bolt and spring, worked’ 
4 means of a projection on the right side of the action, 
The striker 8 is contained in the block, and is impelled 
the hammer of an ordinary lock. The Tables B and 
show the values of the foregoing arms for military pur- 
poses. It will be noticed that most of the European 
powers pate the “bolt” system, which seems best 
adapted for a magazine rifle. On the other hand, its dis. 
advan are :—(q) It takes up a considerable length of 
the barrel ; (2) the handle is liable to catch in objects ; 
(c) there is no leverage to extract a jammed cartridge ; 
(d) it would seem more dangerous in case of a defective 


of an ordinary | carries the hammer which strikes a firing-pin in | cartridge, the bolt being on a level with the eye ; (¢) more 


likely to — in closing the breech, owing to a pro- 
jecting cap, &c., than in the block system. 


We have to express our indebtedness to the superin- 
tendent and officers of the Royal Small Arms Factory for 
most readily placing every information at our command ; 
also to Lieutenant-Colonel Bond’s Handbook of Military 
Small Arms, 


Taste A.—List of Rifles in the British Service from 1800 to present date, 


Without bayonet. Barrel. Bayonet. T Ammunition. 
Description | Diam. of Twist of ted | Weight 
Wolght. | Weight. | Length. bore.” Weight, | beyond bullet Lobetenter. 
&| yards. muzzle, 
Ib on | ft im | on | ft im. | im. | Ib. on | 
Baker (circa 1800) 8 3 1 2 6 "705 | 7 1in136) — 0 15 1 — | Grease patch 
Patt. 1836 9 64 3 10 2 6} *620 2 = 657 = 
Minié .. 1.4 4 ‘703 | 3 | 1,,64 | 1000 1 1 680 Tallow & beeswax on paper 5°886 
Enfield long... » 1853) 8 4 4 “B77 | 1 5 535 Ditto | 
» 1860! 8 | 4 41 2 9 | ‘77 | & | 1,,48 | 1200 1 a2 25 | (535 Ditto | 4°356 
Snider 1004; 9 5& 4 7 4 1,, 78 950 0 1 70 grs. 480 4°855 
Martini-Henry, Mark IIL. » 1871/9 0 4 18 | 2 9 7 |-1,,23 1890/1 1 | 1 10 8,, | 480 { 2°953 
Enfield-Martini » 186 9 33 4 18/313 2 9 “402 7 1,15 2000 1 7 | 1 6 85,, | 384 | Cardboard & b 2°917 
Taste B.—Military Rifles; Description of Arm. 
Weight. Length. 
- | Barrel. Charge. | Sete et 
Without | With | Without | With 
| Toute | | pant | 
Bayonet. | Bayonet. Calibre. Length. grooves. rifling. r. 
| Ib. | | ft. im in. in. | gre. gr. 
Austria 9 134 11 0°433 33 6 1 in 28 77 370 Revolving block. 
France... 94 10 4 | 6 0°433 32 ‘ | tam | 386 
Germany ... ... ... 10 4 4 6 | 07433 4 | 1,,23 75 380 ” 
eS Vetterli... ... ... 99 | 1014 4 6 2 | 0°408 4 1,2 | 62 310 ” 
Norway and Sweden* Jarman (magazine) won! — 4 4 — | 0397 82 4 ed 77 337 * 
9 10 4 | 0°42 6 1 ,, 21 77 870 ” 
Spain, Denmark, Egypt... .. .. Remington ... 9 5h | 101 4 61 0°433 5 a 2 75 400 | Sectorial block. 
9 10 1 : | 0-45 3 1» 2 70 = 
§ Martini-Henry 9 0 10 0 
England .. Enfield Martini 96 | 10 4 | | | | ase 384 
* Norway and Sweden also have the Remington rifle. 
Taste C.—Military Rifles—Velocities, Greatest Height of Trajectories, and Comparative Retardation. 
Velocities at Height of trajectories. Veins of 
Coun’ 7 om 
Mussle, | 500 yds. | 1000 yds. 1500 2000 yds.) 500 yds. | 1000yds. | 1500yds, 2000 yds. W 
f. 8. t.s. f. 8. f. 8. s. feet. feet. fect. feet. 
1489 878 643 471 348 7°769 46°6 151°8 389°9 3°416 
1430 859 629 459 338 8°249 48°68 159°2 411°1 3°453 
1430 835 595 422 304 8°527 52°17 176°3 469°9 3°759 
Norway and Sweden... ... ... ... ... ...| Jarman(Magazine) . 1536 908 675 504 377 7°235 42°97 137°6 348°5 3°222 
1444 873 476 353 7°995 47°01 151°7 388°7 3°336 
Spain, Denmark, and Egypt ... ... ... ...| Remi aeh 3 es 1340 849 631 350 | 8°539 50°42 160°3 403°1 3°281 
Springfield ves 1301 875 676 523 404 8°574 46°88 142°3 343°0 2°834 
England Martini Henry 1315 869 508 389 8°594 47°90 147°1 357°85 2°953 
{ Enfield-Martini .. 1570 947 719 553 424 6°704 39°00 122°0 | 298° 47 2°917 


UNITED STATES ORDNANCE. 


So much has been said recently about the failure of 
guns that it is not unpleasant to find that other nations have to do 
some experimental work, and this even when they profit by the 
results of our misfortunes. Our guns of certain natures are too 


tinued under the direction of the Bureau of Ordnance, Navy 
Department, with but slight modifications of the original designs. 


Atlanta, are built on a design 
known as Mark II. But one gun of Mark I. was built, which will 


strates,” says our contem: , “our ability to design and manu- 
facture guns as yet known, while the excellent 
quality of its metal is fully equal to that of foreign make.” 

After the proof of No. 1 Gin. the star gauge indicated a slight 
enlargement of the chamber, the maximum being about °014in., 
while the slope cting the chamber and rifled portion of the 
bore was somewhat scored. This scoring has been removed by 
lengthening the chamber slightly, which haz removed all the 
blemishes, and the gun is now regarded asin good condition for 
service, notwithstanding the excessive strains that it has passed 
a As the service pressure for this design is not intended to 
ex 15 tons per square inch, it will be seen that so great a 
pressure as 21°9 tons would naturally produce the effects noted, 
and the fact that it has stood so well the severe tests to which it 
has been subjected, reflects, it is claimed, the highest credit upon 
the Bureau of Ordnance, and affirms the practicability and propriety 
of building all guns necessary for the Navy underits . 

The proof of No. 1—the Dolphin’s—gun was commenced in 
February, 1884, and during the time it was the Ordnance 
proving grounds there were fired from it 271 rounds, with powder 


ae ing from 25 Ib. to 581b., while the weight of the pro- 
jectiles was at 1001b. After having satisfactorily tested 
the efficiency and power of the gun, the proof was continued for 
selection of the powder suited to That used 
rst proof firing was the sphero-hexagonal powder, giving a veloci 
of 1910 f.s. to a 1001b. projectile. Later, other brands of the 
same powder were tried and 1927 f.s. was reached, but the pres- 
sure rose to 17°3 tons with the light c of 45lb. Further 


trials with the same brand gave results as tabulated below :— 

Charge. Muzzle velocity. Pressure. 
Ibs. ibs. Feet per second. Tons. 
100 1892 eo co MS 
45 300 .. « 1951 .. oo oe 15°4 

While none of these pressures reached the dangerous limits, they 

were still much too great for service,and the German cocoa or 

brown powder was tried, with the following results :— 

Charge. “oe Muzzle velocity. Pressure. 
Ibs. ‘eet per second. Tons. 
oo of co 00 co co cc OS 
47 co co se co 12°2 

It will be observed that during the first series a velocity of 1892 f.s. 

was obtained a pressure of 14°8 tons, while in the second 


brand of the German powder was tried, but the results were not 
quite as satisfactory. In October, 1884, the Dupont Powder Com- 
in manufacture of slow- i 
wder, and furnished the Bureau of Ordnance of the Na 
Departin which was first tried on the 9t! 


results than those obtained from the 
first lot, were delivered, and this firm is now furnishing the Navy 
with a brown powder that is unexcelled. The grain is in the 
shape of a hexagonal prism with one perforation, the greatest. 
diameter across the hexagonal face being 1jin., while the length 
from end to end of the prin io Tin., and the 
foration od gin. The grains are in the a 


manner, so that the perforations form a continuous 


The best results obtained with this powder in the first 6in. gun was 
in July, 1885, when a 100 lb. projectile was thrown with a muzzle 
velocity of 2011 f.s., while the pressure was but 14°3 tons with a 
powder charge of 50 lb. Even this excellent result has been 

by the same firm with a 501b. charge fired in one of the 

new 6in. Mark II. On this occasion a muzzle velocity of 2029 f.s. 

was given to a 100 1b. projectile with but 13°3 tons pressure. This 

is the full service loading and will secure a velocity of 2000 f.s., 

with a pressure well inside of what the will safely stand. 

Probably the highest velocity ever to a 100 1b. Gin. pro- 
jectile di from a ibre gun was that obtained 

h at the Ord proving g at Annapolis, when 54 lb, 

of Dupont brown powder gave a muzzle velocity of 3105 f.s. with 


pressure of 15°2 tons, 


MAIGNEN’S WATER-SOFTENING APPARATUS AND MATERIALS.— 
On the occasion of the visit of the Society of Engineers to the 
Southwark and Vauxhall Water Company’s works at Hampton, on 
the 10th inst., Maignen’s ‘‘dry” water-softening process and 
“Filtre Rapide” was exhibited in operation. Some time since 

lant of this system was erected at the Battersea works of the 

thwark and Vauxhall Water Company to soften the feed-water 
of the new Lancashire boiler which had just been set, and the new 
boilers since erected at the same pumping station are supplied with 
water softened in the same manner, It is, moreover, intended 
that all the water supply for the boilers at the Hampton works, 
referred to in our last impression, shall be softened by the same 
process. The patented reagents used consist of a mixture 
of quicklime, carbonate of soda, and alum, and are employed in 
the “dry” state as a fine powder, to which the name of “ Anti- 
Calcaire” has been given. The trouble and uncertainty of making 
solutions are avoided. Thus the application of the process 
extremely simple, and the control over the proportions perfect. 
The apparatus erected at Battersea is a simple modification of that 
illustrated in THE ENGINEER some time ago. The space occupied 
by the a tus is very small. An additional tank of 500 gallons, 
and a “Filtre Rapide” about 3ft. square, 4ft. high, constitute the 
whole plant required to soften 80, gallons per week. It is con- 
templated to transform one of the present Hampton sand filter 
beds into softening tanks and a huge “ Filtre Rapide,” to treat, in 
the first instance, 1,000,000 gallons of water per “i The sand 
will be cleared out, the bed roofed over, and 200 of n’s filter 
frames, covered with asbestos cloth, fixed a at the 
bottom of the bed, the filtration taking place laterally, instead of 
downwards, and thus 2800 square feet of filtering surface will be 
obtained in the same as is occupied now by 120 square feet 
of sand surface. We have received a sample of Mr. Maignen’s 
anti-caleaire powder as e up in small, packets for direct and 


soft water without the least 


mmetri 
foom ond to snd of the 


easy use in the bedroom or kitchen, and have it to produce 


_ _ the trunnions, and it will be seen that just 
the same mistake has been made in America, and corrected 
by adding hoops. We have kept our readers informed about 
the new United States cruisers. These ships have to be 
supplied with guns, and we learn from American exchanges that 
the construction of new breech-loading steel has been con- 
e adoption of slower burning powders carried the pressure | 
still further forward in the bore, and has caused changes to be pe 
made in some of the minor details. The Sin. guns for the Atlanta 
- will have two additional chase hoops, while those for the other 
; _ on _ the = The only difference in these two ’ 
designs lies in the dimensions of the chamber, Mark I. having a 
chamber of 7in. diameter, and Mark II. 74in. The length of the \ 
chamber in Mark II. is a trifle shorter than that of Mark I., so 
that the capacity of the chamber remains the same in each. 
Mark II. has also one more chase hoop. The proof of the Dolphin’s 
gun was highly satisfactory. The main points proved by the trial 
are as follows:—(1) That the gun will stand successfully as heavy 
é a strain as 21°9 tons per square inch. (2) That the Dupont brown 
powder is eyual if not superior to any yet made, at home or abroad. 
(3) “*The success of the gun—made of domestic steel—demon- 
-8. Was obtained with a pressure of only 12°8 tons, or a | 
decrease of 2 tons for almost the same muzzle 7 A second i 
utifully rrouple, 


=| 
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— IRON, COAL, AND GENERAL TRADES 
TOF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. . 
(From our own Correspondent.) 
termination of the Oleveland ironmasters to the 
scheme ed by pig sellers here as most 
tant, On’Change in Wo verhampton yesterday, andin Birmingham 
to-day, this was the matter uppermost, In some circles the market 
may be said to be excited, Most animation was observed amongst 
the representatives of the pig makers of Derbyshire, Nottingham, 
Northampton, Leicestershire, Lincolnshire, and South Yorkshire, 
and of the hematite firms of Lancashire, Cumberland, and South 
traders talked ‘‘ loudly gg wildly—of 


nsumers pressed business, 
“— rise of 1s, or 1s, 6d. 


were not to be hurried into the belief that the market is suddenly 
inst them to this extent. They are mostly well —— 
fons oP varies made large purchases in the last couple of mon‘ 
and before committing themselves to further operations th will 
wait to see what permanent effect the Cleveland scheme is Likely 
to have upon our exchanges. Ni daunted, sellers of the 
class of pigs indicated talked of the possibility of even a 3s, 
advance being declared before long. Certain it is that present sell- 
prices leave no ae There is therefore every reason for a 
po, Line ial advance if there were a legitimate increase in 
demand to support it, week, however, demand may be said 
to be at as’ ill. Purchasers will not enter the market against 
the stronger front exhibited by sellers. These point out that if the 
veland should soon a rai a 
= instead of as now increasing at that rate, 

Staffordshire pig makers proper are less expectant of establishing 
an advance in prices than are the salesmen of imported pigs. 
There is less briskness about the demand for Staffordshire than 
imported pigs, and this circumstance must act as a drawback. 
Our native make would be about the last to be advantaged. Still 
all fe Ryemy and vendors are this week more hopeful. All-mine 
hot blast pigs are 50s. to 55s., and cold blast, 75s, to 80s. Part- 
mines foundry, 30s, to 32s. 6d.; and 
s. 6d, 

meeufastared iron tende shows but little alterstion on the 
week, ry however, are in an t mood, and are more 
Lessened com- 
petition in plates, angles, and other forms of iron for engi 
neering purposes rolled in the Northern mills would probab! 
ensue upon a sustained advance in the price of the raw ma‘ 
Our ers regard such a probability with pleasure. A decrease 
in Lancashire competition through the same cause is also one of 
the welcome possibilities of the week. The improved prospects 
of business in iron with Spain, arising out of the new tariff that 
came in force on Sunday, is one of the most satisfactory features 
of the week. Manufacturers are hoping to do a considerably 
increased trade rolled iron, and not 
only with Spai ike e Spanish Dependencies. 

The intelliger f the receipt by other districts of further 
valuable orders for steel rails and other forms of steel for the 
irmingham this afternoon 


well as from home are rather heavier, and 
obtained with greater freed Quotati 


f are 
for marked bars, and £6 for second marked sorts, and inferior | la 


qualities are changing hands at from £415s, to £5 5s. Tube, strip, 
and h have larger ers at, for the latter, £5 5s. to £5 10s. 
ton. Sheets keep at £6 for doubles, and £7 to £7 5s. for 


ttens. 

The galvanised iron roo! manufacturers have more to do, and 
one of the new firms in this branch have sufficient orders 
on hand to take all their make d the next three months. 
Prices are on the basis of £10 f.o.b, Liverpool for 24 w.g., and 

. B. Hingley, . 
dispute between the Shropshire 


ton. The payment of 6d. per ton, 
is to be discontinued in consideration of the assistance given by the 
employers to the puddlers in taking the balls from the furnace to 


and machinists report a slightly brisker 
business, Certain of the former who are engaged = steam 
are busier than they have been for a long time. e heavy 
ounders are d a quiet trade, and complain of the unre- 
munerative prices. ere are some good bridgework and gasometer 
contracts receiving attention, and pulley blocks, hydraulic work, 
and electrical appliances are ordered on a fair scale from some o! 
the makers, For railway fastenings there is a quiet demand, but 
@ regular business is moving in agricultural fencing from numerous 


home districts, 

The whole of the cable and small chain makers in the Cradley 
and Old Hill districts have struck work this week for an advance, 
They that the impression which has 

juarters are striking against machinery is wholly false, 
The reason for the strike is that they are now determined to set 
their faces against any further reductions, 

Endeavours are being made to revive the somewhat languishing 
organisation of operatives in the nut and bolt trade. Am 
for this object was held at Darlaston this week, when the value 
of the association was dilated upon, and it was contended 
that the large masters were favo to the maintenance of the 
Union, because it prevented the keen competition which in de- 
pressed times was likely to bring masters and men to ruin, 

The spike-nail makers of Sedgley have struck work against a 
reduction, the men contending that it is impossible to live at the 
present rate, and that a reduction means starvation. 

The continued improvement in the Australian and New Zealand 
markets is matter for by the hardware 
manufacturers, Orders are li arriving with more vigour 
from several of the South American centres. The reported dis- 
coveries of gold in South America are 1 to the as of 
& hope that a revival in the position of the colony may before long 


An advance in the 


and tin markets would at the at 

time be heartily weloomed by hardware manufacturers, if it were 
to of an end 
© arrangements for the forth 


the British Asso- 
irmingham are ed 


The present ition of the municipality of Birmingham as 
regards the public introduction of electric tehting is sketched in 
the evidence of the Town Clerk of Birmingham, before the Earl of 

perdown’s Select Committee upon the three bills introduced 
last session to amend the Electric Lighting Act of 1882, This 
official testifies that the es paw yy made up their minds in 1882 
that the electric light could not be advantageously supplied then. 
The subject had not been brought before them since that time. 
Provided intended undertakers waited a few until a 
was further developed, the Town Clerk tit would be 


within thirty years—under the Government Bill—to raise money, 
not only to pay a fair return upon the outlay, but to provide a sink- 
ing fund to give 10 per cent. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
Manchester.—For the last week or two I have referred in my 
** Notes” to a growing conviction in this market that prices have 
at last touched their lowest point, and this has now gained such 
strength that it is making itself definitely felt in an increased 


disposition to buy. So far, however, as the weight of really new | thir 


scarcely be sa e is any improvemen 

the requirements for actual consumption are still only very small ; 
but buyers who have been holding back seem to have come to the 
conclusion that there is now nothing to lose, and possibly some- 
thing to gain, by giving out their orders at current rates. Con- 
sumers who have requirements, and merchants who have sales still 
uncovered, are consequently er some anxiety to place 
out orders, and there has been a considerable amount of inquiry 
during the past week, which has resulted in transactions 
representing a moderate weight of iron being pat through. The 
business has been chiefly in pig iron, and this led to a decidedly 
stronger tone in the market, but any actual upward movement, so 
far as local and district brands are concerned, has not got 
a levelling up of some of the very low cutting prices which have 
recently been taken for one or two brands of Lincolnshire iron. In 
Middlesbrough iron the proposed further restriction of the output 
has naturally had an effect upon prices, and sellers in this market 
have been quoting 1s, per ton above late rates, with a disinclination 
to commit themselves to anything like forward ae Hema- 
tites have also shared in the inquiry coming forward in 
the market, and some makers are asking more money, but there 
are still at late rates. Manufactured iron tes in 
the improvement to the extent that there is a little more busi- 
ness stirring. Prices, however, show no improvement, and to 
effect sales quite as low figures as ever are being taken, coal 
that this branch of trade continues generally in a very de! : 

condition, The movement which has taken place in the market is 
unquestionably a change for the better, but there can be no really 
established improvement until the actual users of iron have secured 
a very considerable accession of new business beyond what they 
are now doing. Of course this may be very possible when once it 
is seen that prices have taken a really legitimate upward move, 
but so long as the market has to be ed up by a very large 
restriction of the output, there is an element of weakness which 
will ily cause ars to be very cautious, if not to view 
with distrust merely artificial regulations of price. 

The Manchester iron market on Tuesday presented a rather 
more animated tone than has ised the Change meeti 
recently, and busi was practicable at prices which buyers only 
of! iron reported a very fair amount of inquiry during the 
pay Fag which had resulted in sales of some ht being effected 
on the basis of 35s. 6d., less 24, delivered equal to Manchester, 
regarded as pasts ly the current prices for brands. 
district brands the low sellers of Lin 


less 24. 

In the manufactured iron trade makers report more business 
doing, and some of the sheet and hoop mills are being kept fairly 
busy. The general condition of the trade is, however, still very 
unsatisfactory, and no better prices are obtainable. For bars deli- 
vered into the Manchester district £4 17s. 6d. per ton remains the 
basis of quoted Fes but to effect sales 1s. 3d., and in some in- 
stances even 2s. 6d. per ton under this figare, is being taken ; for hoops 
makers are not able to get more than about £5 5s, per ton, and 
sheets do not average more than about £6 10s. per ton delivered 

e es the condition remains 
very unsatisfactory. The indications of improvement, so far as 
employment is concerned, which were apparent a month or so back 
in the rts of the trades union societies connected with this 
branch of industry, seem to have received a check, and although 
there is no actual increase in the number of men out of work, the 
returns have ceased to show any decrease in the number of un- 
employed members. The returns forthe present month show the 
demand for labour has become stationary. In the Amalgamated 
Society of Engineers the number of men on the books in receipt of 
out-of-work support remains at about 84 to 9 per cent. of the total 
membership ; and in the Steam Engine ers’ Society, which is a 
comparatively small organisation, at about 4 per cent., which are 
practically the same percentages as shown by the returns of last 
month. to trade, = returns = 
couraging, bad, or only moderate, being the report from 
im: nt industrial centres, and there is an absence of any indi- 
cation of improvement which affords but a very woneldadiony 
outlook for the ensuing winter. 

For the fireproof construction of the buildings to be erected for 
the Manchester Jubilee Exhibition, it has been decided to use the 
patent wire lathing recently introduced by Messrs, Richard John- 
son, Clapham, and Morris, of Manchester, of which an illustrated 
description was some time back given in the columns of THE 
ENGINEER. This material, which has successfully undergone the 
severest possible tests in withstanding the action of fire when used 
either in the form of a ceiling or a ition, is admirably adapted 
by its —_ form of construction for buildings which are intended 
to be of a temporary character, but which at the same time it is 
desirable should be as far as :possible fireproof, and for the Man- 
chester Exhibition building many thousands of square yards will 
oe ired, as I understand it is intended to employ it both for 
outside and walls, 

The remarkable statement made by one of the rescued men from 
the explosion at the Woodend Colliery, near Manchester, that he 
had really witnessed the actual origin of the explosion, and that it 
had been caused by the ignition of the gas in the mine through the 
medium of a so-called safety lamp, although it may be subject to 
some modification as further facts come to be elicited, cannot fail 
draw to over and proved insecurity 

e ordinary Davy an of lamps, even in air curren’ 

of not more than 


may now be raised as to whether there should not be some direct 
legislative interference in a matter so closely affecting the lives of 
large numbers of workmen. 

Tn the coal trade there is still little or no change to notice ; busi- 
ness still drags on very slowly at about the same low prices that 
have been quoted of late, and except where collieries are putting 
into stock, there are very few of working much more than 
about half-time, 


Barrow,—I have to report the continuance of what is regarded 


a lull in the demand for hematite qualities of pig iron, and the 
inquiry from all sources remains not only resiita but the bulk 
of metal asked for is not considerable, and this is ely sold at 
present by holders of stock, who are disposing of their stocks of 


ae at prices which tically unsell makers. The latter are 
still quoting firmly 41s. ba. to 428. 6d. per ton for mixed parcels of 


circum 
put is confined as nearly as possible to the di 
in are prevented from increasing ; 
secondly, makers are fairly well sold forward at current prices, and 
all the iron they are delivering is in of forward sales; and 
dly, because the present rates are as low as is consistent with 
the price of labour and the cost of raw material, and on this ground 
there is an understanding that rather than submit to lower quota- 
tionsthe output must bereduced, Steel makers are fairly emp 
but only in the rail department. There are numerous inquiries for 
terms on which makers can complete heavy deliveries of rails, but 
there is no disposition in the direction of a much needed increase 
in prices, and when makers ask for fuller rates orders are withheld. 
It is no secret, however, that there are in the market numerous 
orders for rails not only on home but on general foreign account. 
There is a perceptible falling off in the tin bar trade, an industry 
which for many months has been very bee J ener. Iron ore 
is in fuller demand, but the large stocks which have everywhere 
accumulated are sufficient to sraep with this. Prices remain at 


ond | from 8s. to 9s. ton at mines, There is nothing new to report 
in the shipbuilding trad ae Sok 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

SHEFFIELD trade with the United States has ceased to be the 
key to the steel and cutlery business of the town; but it is still, 
in spite of new markets, a mpc factor. I have antici- 
pated in my weekly reports a iderable increase in the two lead- 
ing specialities of Sheffield for the midsummer quarter, and the 
figures which are now before me prove the accuracy of that antici- 
po. For the quarter ending June 30th, the results—for which 
am indebted to the courtesy of Dr. C. B. Webster, the United 
States Consul here—show that steel and cutlery were = 
respectively. ues quarter 

of 1885 were—steel, £55,202 19s. 6d.; and cutlery, £27,691 7s. There 
is thus an increase in steel of £9038 3s. 8d., and in cutlery of 
£17,587 15s. 7d. In some other departments, however, there is a 


in 
inglish-made rails in consequence of their greater 
endurance on the track. The price at present is something 
abnormal, £3 12s, 6d. per ton. 

The two armour-plate establishments have just received heavy 
orders for her Majesty’s Government. I told you some time ago 
that the armour for the two new war ships, the Nile and the 
Trafalgar, was expected every day, but that some delay had 


armour is equal to 27in. in the old iron armour. Delivery is to 
almost immediately, and will continue to the end of the 
iralty financial year 1888. 

In the coal trade there is rather more activity with a somewhat 
less desponding tone. The gas contracts have now been placed for 
the next twelve months, and though some of the colliery firms 
have been able to maintain prices, the gas companies have generally 
contracted for supplies at a lower rate than at the corresponding 
period of last year. House coal is firmer, owing to the winter 
stocking having commenced for the metropolitan and Eastern 
Counties markets. About three to five days a week are now being 
worked in the South Yorkshire district, 

A Sheffield manufacturer, who has just returned from an 
extended tour in Canada and the United States, tells me that this 
country has not Germany to fear in competition, but America. He 
was surprised to find on every side the immense strides the 
Americans had made, readily adapting machinery to almost e 
article, and thus ucing goods at prices at which the Bri' 
man‘iacturer could not possibly place them before the trade. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE tendency towards an improved feeling in the Cleveland pig 
iron trade, rted last week, continues, and there is now much 
more cheerfulness apparent than there has been fora long time. 
Enquiries from the Continent are increasing, and as there is some 
probability that a restriction of output will be effected, consumers 
are not likely to withhold much longer their orders for autumn 
delivery. For prompt supply of No. 3 g.m.b., buyers are freely 
offering 29s. 3d. per ton, and for the last quarter of the year they 
are quite willing to pay 29s. 6d. per ton. Neither makers nor 
merchants are, however, inclined to commit themselves, and 
ty the sales now made are mostly for prompt 
delivery for small quantities. Few merchants will book orders 
43d, per ton, and no maker will take less than 


Warrants are still difficult to sell, but holders hope to do better 
—— the meanwhile have advanced their price to 30s, 


per ton. 

The quantity of iron sent into Messrs. Connal and Co.’s Middles- 
brough store during the last few days has been less than usual. 
The increase last week was only about 2000 tons, as against 6000 
tons during the previous week. The accumulated increase for this 
month, reckoning up to Saturday last, was about 8000 tons. 

The exports of pig iron from the Tees are improving. They are 
much more they were last month, and not far behind these 
of August, 1885. Up to Friday night 30,465 tons had left theriver, 


as compared with 25,110 tons in the corresponding portions of J 
and 33,228 tons during August, 1885. ave 


Dessemer pig iron, net at Makers WOrks, ald they are all tue 
ts at last week’s rates, and asked for an advance whenever 
P ton was quoted by a few 
: sellers of Mi makes and of hematites. Such an advance, how- 
i ever, was wholly nominal, It at once singped business and threw 
ds affected temporarily out of the market. Consumers 
| coke steady. Shipping still fairly employed. 
J 
| the . for the quarter ending June 30th, 1885, 
' and June 30th, 1886, being respectively £103,461 19s., and 
i £129,443 18s, 3d. The net increase on the quarter in all goods 
| sent from the Sheffield consular district is therefore only 
' £15,982 8s. 3d.; but there are a great variety of articles included 
in our exports—the Sheffield district stretching as far as Lincoln— , 
and the main cause for congratulation remains in the decided 
—— in our two leading industries. 
he United States rail mills are fall of work, which probably 
accounts for extensive steel coming to 
this country from that quarter. other heavy order is expected 
- been quoting about 33s, 6d. to 34s., less 23, oer ered mane, = to be placed in the Sheffield district shortly, Though the present 
ES, 6d., accession of orders is no doubt stimulated by the activity in the 
remains disposed 2 
for the best brands. én the basis of this figure considerable sales 
with much satisfaction. the evidences are in favour of a er | could be made for forward delivery, but makers are very indifferent 
business with the United States this autumn than for a long time | about committing themselves to any extended engagement at 
past, Hematite pig firms as well as steel and ironmasters proper | current prices. In anticipation of the proposed further restriction 
are already doing a sensibly better business with America. of the output in the North of England, users of Middlesbrough 
In the medium and common bar trade orders from abroad as | iron in this district have been covering such requirements as they 
pecifications are | have, and moderate sales have been made, which have been é 
lowed asking advance of 1s, upon 
te rates. For hematites there is more inquiry stirring, and in | takes place owing to the change in Government, This delay ha 
ome instances makers are holding hy for higher ager ag not been prolonged. The orders have now been placed. The total 
however, good foundry brands still to be got at abou - weight of plates ordered for the two ships is 4908 tons, each ship 
having 2454 tons. Messrs. John Brown and Co., the Atlas Steel 
and Ironworks, have obtained the order for 2800 tons, and Messrs. 
Charles Cammell and Co., the Cyclops Steel and Ironworks, for 
2100 tons. The bulk of the plates are 14in. tapering to 6in., up to 
18in. tapering to 8in., and several of 18in. thickness throughout. 
There are also 1132 tons of 20in. plates, the greatest thickness in , 
steel-faced armour ever ordered by the British Admiralty or any 
Naval Power. The nearest to these plates were those manufactured 
bridge rie ve not given a shi eac m,as the ve previo’ lone. 
awarded that the price to be paid for puddling shall be 6s. 3d. the result being that both vessels will be coated with “ Elli” and / 
** Wilson” omy the first, the invention of Mr. J. D. Ellis, the 
chairman of John Brown and Co.; and the second, of Mr. Alex. 
Wilson, of Charles Cammell and Co. The 20in. steel-faced 
| 
9 B back by the Home Secre against the further use of such 
" - ps without additional protection. Notwithstanding this cau- 
Visitors, ion, the use of such lamps has been continued under dangerous 


| 
| 
| 
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It cannot be said that there are as any signs of revival in 
i i in the 


trict are closed 
this week, owing to Stockton races. There is a fair demand for 
bar iron, but erders for plates are scarcer than ever. Prices remain 
Steel manufacturers have no reason to complain as regards the 
pas | of work they have in hand, but they are grievously dis- 
satisfied at the exceedingly low prices they are compelled to take. 
A sad accident, resulting in the loss of two lives, and very aoe 
of more, occurred at the Felling, near Newcastle-on-Tyne, on the 
inst. Some boys were playing near an air shaft which ventilates a 
sewer connected with chemical works of Messrs, Alhusen and 
Co. Ita they were able to get into the shaft, which is from 
20ft. to 30ft. deep, and furnished with rough steps. One of them, 
named Lennon, was trying how far he dared to descend, when he 
was suddenly overcome by noxious gas and fell to the bottom on 
his face. e alarm being raised, a plumber named Swinburne 
and his a, Quin, who were passing, hastened to the spot, 
and immediately attempted a rescue. Although a rope had been 
brought, Quin refused to have it attached to him. He descended 
without, and on reaching the level of the gas fell unconscious on 
to the boy. Swinburne then, without availing himself of the rope, 
went down the steps, was overcome like the others, and fell on to 
their bodies. A young man named Charlton, with the rope tied 
round him, next descended. Healso succumbed, but was hauled up 
og gabe hag an hour was restored to animation. The rope 
was then made into a loop at one end, and after many attempts 
this was put over Swinburne’s head as he lay. The question now 
arose whether, if they hauled him up, they might not kill him by 
strangulation whilst saving him from suffocation. However, there 
was ne.time for discussion. Dr. Kelly, who, with his assistant, 
was now at the pit, took the responsibility of ordering the first 
alternative to be put in force. The man was hauled up, and after 
long-continued efforts restored to life. The other two were also 
eventually recovered, but, unfortunately, every attempt at resus- 


our are not afew. In the first place, one is struck by the 


to 
payment. In the second place, we may erie Ar wae 
air was the o or by the publi 
authorities, to be accessible toa boy nine yearsold. Why was it not 
persons to get at? Lastly, why is not Fleuss’ well- 

known apparatus, kept at all chemical works abounding i 


. and sewers, and other places liable to be filled with noxious gases? 


At a miners’ demonstration which took place a few days since, 
some pertinent observations on the subject of mineral royalties, 


employed in the various departments of their business. 
infermed them that they were very short of new orders, and that 


better 
— 
t. total number of men at present employed is about 600. 
The Castle Eden colliers held a meeting on the 7th inst., and 
decided to resume work on the 9th. Meanwhile, the loss they 
have occasioned must be i whilst the good they have 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


effect produced the Middlesbrough resolution was partially 
neutralised by the return of Scotch shipments. 
These amounted for the past to 7532 tons as compared with 
9212 in the ing week and 9839 in the corresponding week of 
1885. Our — customers at present are the United 
Italy, other countries taking vor ape 

e 


have been put out for repairs at Carnbroe Ironworks, but it is 
that they will soon be again in operation. One furnace 
has also been extinguished at Dalmellington, and one at Glen- 
garnock, and there are now seventy-nine blowing, as compared 
with ninety-two at this date last year. 
Business was done in the warrant market on Frida: >? 
to 39s. 


. Dalm » 40s. 6d. and 38s. 
‘The total shipments to date amount to 244,750, as compared 
with 283,791 and there is a 


decrease of 33,483 tons in the arrivals of d pigs for the 
present year. A 

The Glasgow locomotive works are fairly at present, and 
have been turning out a good quantity of work for home and 


Indian railways. 
In the past week there was shipped from G! three loco- 
motives, worth £8250, for Calcutta; machinery, 
£2600 ted a sugar mill for Jamaica; 
4 general iron 


£5688; steel goods, £6110; and £22,100. 


and | drag their slow length along at the following bn 


, of which | cheaper, 


Troon, 4678; Leith, 2217; G: 
tons. For most qualities of coals about 6d. 
being paid than was current a few weeks ago; bu 
the increased cost of production and the smaller quantity dealt 
with, the actual return to the coalmaster is in many instances less 


than before. 

Whether the colliers should be successful in obtaining 
more wages or not, the policy of restriction of output has become 
more general than it was ever known to be in tland at any 


former time. With the exception of Fife and Clackmannan, it | P 


may be said to be universal; and, the miners appear to be fast 
op ey the opinion that no more than eight hours’ work should 
be done in the pits under any circumstances. 

In some districts the miners were idle on Monday, in addition to 
the weekly holiday adopted on Thursday. 

The strike at the Blantyre pits of Messrs. William Dixon is now 
reported virtually at an end, after lasting six weeks. The cause of 
the dispute was the dismissal of certain men by the company, and 
the men took the view that they had been discharged on account 
of the leading part which they took in certain labour movements. 

they are thus reaping the advantage of the i rities of their 
fellow-workmen a other districts. The shipments at Burntisland 
are not reported, but they are understood to be unusually heavy, 
and it is stated that in some cases the coals are being sold to the 


a at very low figures. 
¢ is worthy of note that the students in the Glasgow 


examination for the Whitworth Scholarships. No fewer than six 
out of the twenty-five prizes awarded have been gained by them. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Up to the last week or two the coal trade of the whole of the 
district has been one of steady depression. Last week I noticed 
that a slight reaction had set in, and this week another favour- 


able sign of is the fluctuation of trade. For a portion of 
the week it has active, and then depression has followed. 
These are all c istic signs to those who carefully note the 


haracteristic 
changing conditions of the trade, and the result is to inspire con- 


being the lowest quotation. I should not be surprised at an 
advance, as the Russians are putting in large orders for patent fuel, 
and some good cargoes went off this week to Cronstadt. 

Newport exports of coal last week were very good. Swarsea 
was tolerable, sending off close upon 23,000 tons, while Cardiff 
coal shipments came up to 140,000 tons. Pitwood keeps low, the 
prevailing figure is 15s. 6d. 

The steel rail trade keeps quiet; a small consignment for Port 
Nolloth left Swansea this week. India is ee as in for 


rails somewhat heavily, and if the consignments of last week can 
be kept up for a period our mi i tolerably busy. 
tin-plate there has been a little lull as business, 


fallen rather into a groove, and it is difficult to get buyers to give 
more than 13s, 3d. for ordinary cokes; 2500 tons left Swansea 
week for ica and some quantities for Germany. 


closed tin-plate works are rumoured to have been sold. 

Several prominent subjects are under discussion in the tin-plate 
trade; one is the rivalry threatened by Germany, another the 
tion between buyers to keep prices down. With regard to the 
it is gravely suggested that makers should open agencies in New 
York as a beginning, and sell direct to consumers, thus doing away 
with the middlemen. I do not think this will do. The middle- 


his | men have frequently a direct and personal connection, and will be 


sure to turn the tables. Here isa casein point. A middleman 
brought a _— buyer of coal into communication with a large 
coalowner, and a train of trucks was devoted to the trade that 
was thus inaugurated. After the first quarter the coalowner 
oe direct to buyer, and the middleman was thrown out. Then 

‘ollowed some clever strategy; the middleman found a cheaper coal, 
and coalowner was left high and dry upon the sands. 

A strike, possibly temporary, has taken place at one of the 
Ogmore collieries, in consequence of the manager having put an 
end to blasting without giving any equivalent to the men. 

One of the five men inj by an explosion of coal gas on board 
a Norwegian vessel at Cardiff last week has died, and at the inquest 
@ verdict in accordance was brought in. The vessel was laden with 
Dowlais coal. With one exception, of late Dowlais collieries have 
enjoyed a remarkable immunity from accident. 


NOTES FROM GERMANY. 


(From our own Correspondent.) ’ 

Tue Silesian coalmasters have recently signed contracts for 
deliveries of coal to the Danubian countries. Presumably this 
may be ied as experimental, for owing to the enormous land 
carriage, the quality of the coals, and the fact that English coals 
as yet dominate the market in those regions, it is not apparent 
how the Silesian product is going to hold its own in competition 
against such odds and such sea freight. Nevertheless, it will only 
be common ages if 


Of the iron trade there is little noteworthy to report. Sales 
50 to 53 M. p.t.; bars, 95; special qualities, 97°50; fai 
10°50 to 11°50; common coke plates, 135 to 140; boiler plates, 150 

to 155 M. p.t. at works. 
The len Works are engaged on some exceptional ~ 


Westphalian iron trade is still in the same stagnant condition, and 
prices remain almost unchanged from those last reported. ye ge 
pa oy been offered as low as M., 83 p.t.; also the price 0’ 


proposal 
last | and it was entirely due to his labours that the hc was 80 


answered the desired end. The output of wire rods is still being 
reduced, There is no neon to mark respecting the machin; 
and wagon works. The um Steel and Ironworks—the leading 
one in Westphalia—has had to decide between discharging a 


; | number of workmen or reducing the number of working da: 
6894 | week. The latter alternative has been elected. a Sol 


current that if the wealthiest company has come to this, what must 
be the situation of smaller and less favoured ones in the same line 
and district? There has been another slight explosion in a coal 
mine in the district, whereby nearly a dozen men were injured, 
is to be raised in 
e Custom House o' in France are mi rously, 
goods marked or labelled 


and ac ref all German 
in French. It is to hoped our laws would cover a similar 
ing on the part of our officials, and that they would 


act in the same spirit when they met with similar occasions, and 
so prevent these imitation goods entering our ports. 

¢ was mentioned in a former report that it was just possible the 
Darlington Company might, after all, not get the Altona order for 
rails. This has come to pass, for Krupp, on reducing his price to 
the same as the other, has received it, Such a proceeding should 
surely cause our Government to consider twice before it ordered 
goods from abroad to the amount of £1,180,170 in seven years, of 
which sum a considerable portion came to Germany, which could 
just as well have been executed in England. This reflection bri 
a subject to mind which is probably little known and might 5 
interesting to some of your readers to learn, namely, the 
the which are now > have been recently le in 
large num! by the firm of We: 
Solingen, for the ish Government, have to und ‘ore 
acceptance by the Government- 


of | bear a weight of 16 ko. laid on its point without a a 
aane and Arts, of which Andrew Jamieson, C.E., F.R.S.E., is | § weight until 


spring again original 
After acut has been made with it on an block the full 


it has 
served its original curve and form in every respect. The bending 
then bending it to 90deg., when it must spring 
become as straight as before. Lastly, its weight and centre of 


ve his stamp of approval put upon it. 
the 


occupation of the left bank of the Rhine, and that the Roman 
Legions were for the first time equipped here with steel—steely- 
iron ?—weapons, and that the ores for this p were those dug 
out of the mountains of the Siegerland, where to this day the 
celebrated steel-stone is won. Those ores probably first uced 
the now well-known os and for the last years 
or more until quite lately, and perhaps here and there in 
i corners still, this and kindred sorts of charcoal 
pig iron have been reduced by means of charcoal and blast 
in small hearths to the once celebrated German 
steel, which of all kinds seems best adapted to sword-blades, 
and such articles as require strength and elasticity. Besides 
that, it works and welds as easily as wrought iron. It was the 
judicious use of this steel as a mixture which first gave celebrity 
to Krupp, of Essen, through the good qualities of his cast steel 
tires for locomotives, and his rolls for laminating the finer kinds 
of metals. This natural steel possesses the inestimable qualities 
of extraordinary elasticity, of not warping when quenched in water 
at any degree of heat, and when only mixed with other sorts of 
steel in masses—as m rolls—of preventing their cracking 
whilst being hardened. When puddled steel came up, forty years 
ago, it cost only half the price of natural steel, and to a great extent 
was substituted for it; and when it is made from the same quality 
of pig iron as the natural steel it possesses nearly similar 
characteristics, and if this material, which is still made in 
Mes 2 mem were employed for these sabres, they could, of course, 
be prod very cheaply, and would possess the necessary qualities 
to stand the proof, which per neither nor - 
would, but the raw material of the kind could 
ently worked 
i in 


be easi d ch ly rocured, to be 
an eaply pi 

The writer having had 

steels, sent working samples many years ago to Sheffield and Bir- 
mingham, but, as nothing came of it, he supposes it was not appre- 
ciated— ps not properly understood—or cheaper sorts were 
Sistas of tau which ts 
is the iar quality of the metal which causes the 

to have the preference in an article of manufacture which should 
be one especially English, for no one can doubt that, in spite of 
lower day wages in Germany—which by no means always produces 
cheap and well-finished work—the English manufacturers could 
successfully com with the Germans if it were worth their 
while to do so, which it is reasonable to suppose would be the case 
when £20,000 has been in the last seven years, according to a 
parliamentary return, our Government to the Germans for 


Mr. HAMILTON FuLTON.—We regret to announce the death of 
Mr. Hamilton Fulton, M. Inst. C.E. Mr. Fulton was formerly a 
pupil of ‘his father. The latter, after ing in Great Britain 

or many years with Messrs. Rennie and Telford, became chief 
engineer to the States of North Carolina and Georgia, U.S.A. At 
the death of his father, the late Mr. Hamilton H. Fulton became 
@ pupil of the late Sir John Rennie, and was afterwards for years 
his principal assistant, and aided him in carrying out some of his 
numerous and most —— undertakings, including the im- 
provement of the river Nene navigation, and the river Ouse outfall 
navigation. Mr. Fulton was elected a member of the Institution 
of Civil Engineers in the year 1845. In the year 1853 an Act was 
obtained upon the plans designed by Mr. Fulton for the construc- 
tion of the West London and Crystal Palace Railway, a line from 
the London and South-Western— Windsor and Richmond line—to 


to Stoke’s Bay: 
of the tide. The works were designed and carried out by Mr. 


designed and carried out to completion by Mr. H. 

Fulton. Mr, Fulton was also engaged in connection with the 
Milford Docks, and with the Manchester and Milford Railway, for 
which an Act was obtained in the year 1860, to construct a line 
from Llanidloes to Peneader, being a length of 514 miles. During 
the sixteen years Mr, Fulton has been prominently before the 
public in connection with the Manchester Shi, Canal project, of 
which he was the originator. In the year 1870 he made a pre- 


survey and upon the practicability of improving 
the rivers Mersey and so that ee steamers might 
reach Manchester. From the year 1870 Mr. Fulton has been un- 


tiring in his endeavours to keep th before the public, 


warmly taken up and supported in the year 1882 and 


& 
At most of the ports the shipments of coals have been reduced 3 
i in consequence of the restriction of output by the colliers, and the 4 
' total shipments of coals in the past week are considerably smaller 
' than they were in the corresponding week of 1885. At Glasgow ¥ 
' the quantity despatched was 21,666; Greenock, 909; Irvine, 4 
4 
b th ting edge, and tb h the bac 
Ee — an oe of the blade, comes the proof proper, but not until it has been laid 
just as they came up by chance, were ready to risk their own lives 
vity are and then it 18 y tor the r 
: whether it is the q y of the indigenous metal used for these 
weapons which is the reason why our Government would appear to 
if one of these had been at hand, the two lives which were lost ence. © raulways 5 in the fluc ons, Une day ee the preference over the blades which could be made in i 
could easily have been saved. this week the Taff Vale went down to 214, the lowest point yet, | England. It is recorded that Solingen enjoyed a great reputation 
but the next day it was quoted at 217 again. During the eee in swords and other war-like implements at the time of the Roman 
week it was possible to buy good coal at Cardiff for a trifle over 7s. 
a € ey have on the depression 0 ie, were e|per ton. I need scarcely add that firms such as Nixon, Taylor, 
by Mr. J. C. Swan, of Newcastle-on-Tyne. Mr. Swan is interested | and Cary, or Harris’s Navigation, would not entertain such a 
in lead mines, and says that British galena is subject to a royalty = for a moment. The leading firms quote a settled price, too 
of 7s. per ton, whilst the freight from Spain to the Tyne on that | low to admit of profit, and if they cannot get that they keep their 
which is imported from thence is at present only 5s. per ton. He | coal. Taking a survey of the whole of the collieries, house and 
and other gentlemen had not long since spent £13,600 in sinking a | steam, they are working more regularly, and it may be expected 
trial mine. Before going further, and having in view the ever | that with the month of September this condition will advance. 
increasing foreign competition, they determined to apply to the | The autumnal and winter seasons are rarely depressed ones. 
royalty owner, represented in this case by the agent of a certain | Invariably the summer has its quiet phase in the best of times, but 
duke, foran abatement of royalty. Eleven percent. was what they | with these seasons the house trade begins its more active course. 
were liable for, and, under the circumstances, they thought they | House coal prices are low enough now, and those who could = in 
ought to be let off with 5 per cent. The agent, however, would | a large order for forward delivery would be wise to do so. Prices 
not listen to anything below 10 per cent. When reminded that | cannot be lower. Small steam is the firmest in the market, 5s. 
the result might be the collapse of a great national industry, he 
replied that he could not take into consideration matters of that 
kind, nor any that were not compatible with “‘ his Grace’s in- 
terests.” From that day to the — an interval of about two 
years, nothing further had been done at the mine in question. 
On the 12th inst. Messrs. Swan and Hunter, of Wallsend, ship- 
builders, called a meeting of delegates representing the operatives 
for the present to work only five days per week, but were willing 
to receive an estions from their workmen, if they thought a ; 
and though ers are busy enough in completing orders, still the 
absence of fresh trade is a matter of some anxiety. Prices have 
accomp: 18 absolutely nti. business, France and America showing a marked decrease, but 
Australia and Canada indicated a slight increase. Two of the 
THE advance of 6d. a tor which took place in Scotch warrants 
last Thursday, in anticipation of the movement for restricting the 
output of pig iron in Cleveland, was followed up by another 
increase of less extent when the principle of restriction was t 
one, 
exports to America is understood to be hematite iron. A very 
considerable quantity of warrants is understood to have changed 
hands in the course of the week. But the shipping demand keeps 
quiet, and Pigs are being sent into Messrs. Connal and Co.’s stores 
at the rate of from 3000 to 4000 tons a week. Four blast furnaces ; 
ee the Orystal Palace Park, a distance of about 5} miles. ‘The works 
On Tuesday forenoon the cash quotation advanced to 39s. 9d., but with branch lines to the London and Brighton line at Norwood, 
came back in the course of the day to 39s, 6d. On Wednesday and to the Chelsea suspension bridge, were subsequently carried 
transactions took place at 39s, 6d. to 39s. 43d. cash. To-day— out, from beginning to completion, by Mr. Fulton, In the year : 
Thursday—the market was slightly firmer, at 39s. 6d. to 39s. 5d., 1855 the Stokes Bay Railway and Pier Company obtained an Act 
closing with buyers at 39s. 64d. cash. to extend the London and South-Western Railway from Gosport 
The — of makers’ iron are firm, but they have not as yet in 
any mar egree responded to the advance in the case of warrants. : : : 
Gartsherrie, f.c.b. at Glasgow, per ton, No. 1, is quoted at 43s.; No. 3, Fulton. The Isle of Wight way Company obtained an Act o' 
- 40s.; Coltness, 46s. 6d. and 42s. 6d.; Langloan, 43s. and 41s.; Sum- Parliament in the year 1860 to construct a line from Ryde to 
merlee, 45s. and 41s.; Calder, 45s. 6d. and 40s. 6d.; Carnbroe, 40s. 6d, Ventnor, a distance of 12 miles, upon the plans designed by Mr. 
and 39%s.; Clyde, 42s. 6d. and 39s. 6d.; Mont:land, 40s. 6d. and Fulton. The Salisbury and Dorset Junction Railway, being a line 
36s. 6d.; Govan, at Broomielaw, 40s. 6d. and 36s. 6d.; Shotts from Salisbury to West Pasley, near Wimborne, a distance of 18} ; 
Leith, 44s, and 43s. 6d.; Carron, at Grangemouth, 46s. 6d. : 
43s. 6d.; Glenga nock. at Ard-ossan. 42s. and 39s. Eglin 
| petition. Native ores are in little request now, as foreign ones are 
. ‘The plate convention comes to an end next month, 
Ss & consequence prices are again weakening as compared to 
report, his convention, as well as others, it seems, has 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Aug. 7th, 
activi ° volume 

of demand, Labour is every- 
prem rey employed. There are no large 
strikes, but a large number of petty strikes 
throughout the country, growing out of the efforts 
of the wor people to equalise the rates of 
wages on the higher basis secured last spring. 
Disputes are being quietly settled by as 
arbitration entered upon for each 
Employers readily the trade salons, 
and as a rule observe the agreement entered into. 
The weekly of ranges from 
750,000,000 dols. to 800,000,000 dols. A steady 
weekly increase is now probable, The reports 
from twenty-five railroad companies in the North- 
West show a slight gain for the past week over 
the same week last year. There is quite an active 


demand for ready 5 and under it the rates | in 


of interest are firmer. Stock markets show very 
little vitality. The iron trade is only holding its 
own. The demand for all kinds of steel absorbs 
every ton produced, and the steel rail makers and 
wrought iron pipe ers are contracting for 
winter and spring deliveries. The daily sales of 
steel rails for the past week or ten days have 
been 5000 tons. Some mills are unable to accept 
any more orders excepting for ge Oe after 
January lst. Two or three new oil wells have 
been struck in Washington, ry Re Pa. 
peng hae been developed of 
started at ton, Pa. the merchant bar 
mills throughout the State are on full time, but 
are weak. Eight thousand tons of pig iron 
ve been sold this week at 16 dols, for forge and 
18 dols. to 19 dols, for No, 1 foundry. Very little 
Scotch iron is selling, or English] Bessemer. 
There is an active demand my old iron rails, 
Speigeleisen is arriving in small quantities. Steel 
tk are arriving in large quantities, and 
weakening. To-day’s quotations are 
ola, The New land coal trade is absorb- 


larger quantities of coal during the past week. 
inter contracts will shortly be made. Increasing 
activity is re in several of the larger machi- 


nery manu acturing establishments. Reports 
from the interior show that an active fall trade is 
right at hand. Large manufacturers and mer- 
chants have made special contracts for freight 
delivery in the West and South. There will be 
no vomgeeot aa of prices on freights. The 


pooling is being successfully extended 
throughout “the 130 railroad companies centreing 
Louis, and one or two other far 


at St. 
estern points, 


NEW COMPANIES. 
an ene have just been regis- 


Ackton Hall and Featherstone Manor Collieries 
Limited, 

This compan: to ire colli 
works and eels known as the Ackton Hail 
and Featherstone Manor Collieries, situate at 
Featherstone, York. It was istered on the 
9th inst. with a capital of £200,000, in £100 

& gasworks company for supplying the town- 
of Fe and The sub- 


George Bradley, York, colliery 


Castief and ironfound 


1 
lord, eng 
Peach, 4, Oalla‘rood, Tufnell Park, 


Stes 

R. T, Worstenholme, Castleford, cashier .. 

J. Skinner, Castleford, postmaster 

F. W. _ Bradley, Gloucester- -gate, Regent's Park, 
icitor 


J. Castleford, earthenware ‘manufae- 
without special articles, 


British aie Match Company, Limited. 
This compan to purchase various 
letters Bry Mm to George Eastman Norris 
and William Elijah Hagan for improvement in 
machines for making match splints and matches. 
It was registered on the 10th inst. with a capital 
of £100,000, in £1 shares. An agreement, dated 
26th ult., ‘between John Fraser and Edward 
Nelson Hole is adopted, but as this document has 
not been filed, we are unable to state the amount 
of the purchase consideration, and the =— 
arrangements made with the promoters of thi 


company. The subscribers are :— 


Shares. 
*James Inch, 126, Leadenhall-street, East India 
*A. A. Ellis, 14 to 18, St. Mary-axe, match im- 
J. Fraser, St. Aubyns, Hove, chartered ac- 
E. Bigland, 7, East India-avenue, merchant .. 
R. Deering , 75, Mark- hterman.. .. .. 
E.N. Hole, 123, Bishopsgate-stree t,clerk 
T. H. Tate 4, Great 
street, solici 


The umber of not to be less than 


and Co., Limited. 

— constituted by deed of settle- 
th ult., and was 
inatiod company on the 7th inst. 

and amalgamate on eo partnership 
weenie of Francis and Co, ine 
Cement Works, Bridge-foot, Vasshall and of 
Cliffe, near Rochester, the whiting works at Cliffe 
known as Francis, Donald, and Johnson’s ae 
and of. Heloombe, and OCo., of th 
‘e, cement, plaster 
manufacturers and 


f Paris, whiting, 


capital is £200,000, divided into 4500 preference 
shares of £10 each, and 15,500 ordinary shares of 
£10 each ; shares have been taken 
up, and upon 4265 thereof the full amount has 
been paid, and £7 10s, per share has been paid 
upon the remainder, The members are :— 


*C, Eastland de Michele, Nine Elms Cement 
Wharf, cement manufacturer ot 1673 
*P, 0. Francis, ois, Nine Elms Cement Wharf, cemen 


manufact' oe 
*V. D. de Michele, Nine ‘Elms Cement Wharf, 
manufacturer 
G. B, B. Francis, Nine Elms Cement What, cement 
*J, Johnston, ‘Nine Cement Wharf, 


cement manufac’ 868 
G. J. Francis, 15, Cambridge-gardens, Notting- 

hill, commission agent .. .. .. 20 
R. 8. W. Doi , 39, Maxilla-gardeas, North 

Kensingto. 0s (60 es eo ve 
R. E. Middleton, Cliffe, cement manufacturer .. 408 
*W. H. , Cliffe, cement manufacturer .. 198 


The number of directors is not to be less than 
three nor more than seven; qualification, £1000 
shares or stock; the first are the members 
denoted by an asterisk ; ik; remuneration, £1000 per 
annum, 


This company proposes awl acquire and work 
certain quarries in tbe parishes of Plstyil and 
Nevin, Carnarvon. It was registered on the 11th 
inst. with a oa ital of £40,000, in £1 shares, The 
purchase tion is £8750 in cash and $750 
fully-paid shares. The subscribers are:— 


*R. Wood, Campion House, Sydenham .. 

B. Hodge, 25, Davies-street, Berkeley: 

F. F. Goodliffe, 134, London-waill, 
W. J. Cordner, 40 40, Hilldrop-road, N., 


P. R. 49, Shardeloes-road, BE, clerk . 
8. Innes, 1, St. Stephen’ 's-road, Lewisham, clerk 
The number of directors is not to be less than 
three nor more than seven; ee 250 
shares; the first are Messrs. R. T. Hermon 
Hodge, Br R. Wood, J. F. M. Weston, and 

‘The remuneration of the board is to 
ne the rate of £100 per annum for each director. 


Swan’s Chilian Manganese Company, Limited. 

Upon terms of an 9p ogee of the 4th inst., 
this company proposes to purchase from Wm. 
Creighton Tripler, of es York, and John 
Cameron Swan, of Newcastle‘on- -Tyne, certain 
manganese mines and other property at Coral 
Quemado, F ma, Negra, and Chanaral, 
in the Republic o Chili. It was registered on 
the 7th inst. with a capital of £150,000, in £1 
shares. The considerations are: the taking over 
by the company of any balance, which may up to 
the time of taking over the business by the com- 
pany, be due or owing from the vendors in account 
with the firm of J. Swan and Co., of 
Newcastle, in connection with the opening out 
and development of the said mines; also an allot- 


ment to the vendors or their nominees of 125,000 | other 


fully-paid shares, Should the company issue any 
further shares beyond the said 125,000, the 
vendors will be entitled to 50 per cent. of the 
total amount of every such issue. 


W. C. Tripler, New York, mine owner ee 
*J. C. Swan, Newcastle-on-T ne, merchant 
*C. H. Hills, Newcastle-on-Tyne, copper smelter 
J. A. Tennant, — 
manufacturer .. 
*T. B. Barker, South Shields... 
R. H. Wilson, M.D., Gateshead we be: os 
W. 8. Burton, Newcastle, solicitor .. .. .. 
The number of directors is not to be less than 
three nor more than ten; the first are the sub- 
scribers denoted by an asterisk, and Mr, J. A. 
Game; qualification, £100 in shares or stock; 
remuneration, £50 for the first year, and subse- 
quently such sum as the company in general 
meeting may determine. 


T,. A. Whittle and Co., Limited. 
This is the conversion to a company ¢ 1 
business of timber merchants, carried 
Faversham by the firm of T. A. Whittle ans Co. 
lt was 
of £30, 1000, in £15 shares, with the 
first subscribers :— 


‘ollowing as 


*E. Chamb 
*W. F. Richards, beng merchant .. .. 
C..G. Beale, Birmingham, solicitor . eo ee 
Mary Anne Whittle, Faversham, widow 
A. Ashwo! Sou’ 

“Worcester, ‘manufac. 


The. amber of ts ust to than 
three nor more than five; er five 
shares; the first are the subscribers denoted by 
an asterisk, 

Sutton-on-Sea Gas Company, Limited. 

This company was registered on the 5th inst. 
with a capital of £600U, in £10 shares, for the 
erection of gasworks at Sutton-on-Sea, Lincoln, 
according to the plans and specifications of Her- 
bert Walker, Assoc, M, Inst. Vivil Engineers. The 
subscribers are :— 


Herbert Walker, C.E. eo we 
Q. T. Travell, No 
F. W. Brookbank, Nottingham, hae manufac- 
T. Sellars, Nottingham, “estate agent eo ee 
H. Vickers, Nottingham, builder .. :. .. .. 
a, m, ‘silk merchant... .. 
W. Wright, Notting’ , commission agent .. 


Registered without special articles, 


A NEW METHOD OF DETERMIN- 
ING THE SPECIFIC GRAVITY OF 
GASES.' 

THE foll is from F.L the 

This method d upon the on“ 

Archimedian principle, and is speci intended 

for use in gasworks, the apparatus con- 

inspection, easel, 

centimetres and 70 high, 


1 “ Proceedings,” Institution of Civil Engineers. 


1 
1 
b 
1 
1 
1 


registered on the 5th inst. hag ede a nical 


closed at the top with a ground glass stopper, has 
two tubular apertures opposite to each other near 
the top, closing by cocks. These, when opened 
and connected with the source of supply, allow 
the vessel to fill with gas, but to ensure perfect 
distribution the tube on the admission side is 
prolonged downwards through about half the 
depth of vessel, or to the level of the water witb 
which it is about half filled. The ———s 
instrument resembles an ordinary areome' 
hydrometer, having a loaded spherical Peron with 
a divided vertical stem; but in addition it has a 
glass bulb at the top of ‘the stem in the gas space, 
The stem joining the two bulbs is 4 millimetres 
broad and 1 millimetre thick, or has a section of 
0°04 square centimetre ; the capacity of the hollow 
glass bulb is about 300 square centimetres, 
the weight of a litre of air is in round numbers 
1°38 gramme, the difference in the weight of the 
bulb in air and in vacuo will be about 0°4 gramme, 
corresponding to 0°4 cubic centimetre of water. 
If the line of flotation in air is marked on the 
stem, and then the air in the upper space of the 
vessel is exhausted, the hydrostatic equilibrium 
will be dist urbed, and the float will sink at Shag 
0°4 cubic centimetre of water is displaced by th 
immersion of the stem to a depth of 10 at 
metres, which, when marked, gives the line of 
flotation for gas of < ore gravity 0. The inter- 
val between the when divided into single 
etres gives a scale of 100 equal parts, 
whereby the Bae § gravity of any gas lighter 
than air is indicated to within 4 to 1 per cent. of 
purposes, e ination 
the zero point of the scale is made, not by flotation 
in a vacuum, but by filling the gas space with 
y drogen gravity 0° 07—-which can easily 
rs obtained of sufficient purity for the purpose, 
The space between the two marks is then divided 
into ninety-three parts instead of one hundred, 
and the scale is prolonged by adding seven of 
these divisions at the top, and a similar continu- 
ation below the 100 millimetres level gives the 
scale for gases heavier than air. A thermometer 
passing through the stopper gives the temperature 
in the gas space, and ther at the bottom that 
of the fluid, in order to admit of the necessary 
corrections for change of volume by irregular 
lication of th 
urther important app appara- 
tus may, poems to the author, be made in gas 
analysis, which, as at present conducted, consists 
essentially in alternate measurement of volume 
and removal of compcnents by absorptive media; 
instead of which the composition of a gas mixture 
may be determined by taking the specific gravity 
of the individual components. For this purpose, 
supposing the mixture contains a gases, a —1 
specific gravity instruments will be required, 
which must be arranged in series alternately with 
the absorption vessels, From the observed speci- 
fic gravity the composition of the gas may then be 
easily calculated. Supposing gravity 
of a mixture of two gases to be ted by 83, 
that of one component (x) by ,, ond th that of the 
(1 by 82, the relation of 


83 = 2.8, + (1 


If the absorption vessels be made sufficiently 
large, and the absorbing media kept active by 
renewal from time to time, it will be possible to 
analyse a gas by a single series of simultaneous 
observations of the specific-gravity instruments, 


Krupr’s SHAFTS IN THE UNITED STaTES.—The 
Krupp steel shaft made in Germany, and which 
broke on board the steamer Boaz recently, had 
been in use three years. The shaft was 32ft. 7in. 
long, and 13%in. in diameter, near the centre, 
where it broke, and weighs 15, 916 Ib. It made 
15 revolutions per minute by means of two engines 
with cylinders 26in. in diameter and 8ft. stroke, 
The largest of the Krupp shafts in use on the Mis- 
sissippi river, is aboard the tow-boat Future City, 
and weighs a little above 11 tons. Several of these 
German steel shafts have broken, and many are of 
the opinion that they are not much safer than 
home-made wrought iron or steel.—TZhe Mecha- 
Engineer. 

New Lasour Laws IN MASSACHUSETTS.—Five 
new labour laws have been added to the public 
statutes of Massachusetts by the present Legis- 
lature. The first is the Weekly Payment Act, 
which came into effect on July lst. It requires 
bo yment in full of all wages earned to within 

ys of the date of payment, and applies to 
manuiacturing, mining, quarrying, mercantile, 

» street railroad, telegraph, 
and municipal corporations, and to incorporated 
express and water companies. Another Act limits 
the employment of women and minors in manu- 
facturing establishments to ten hours a day, or 
sixty a week, by adding the requirements that the 
posted notice in the manufactory shall specify the 
time of commencing and stopping work, the time 
allowed for stopping and starting machinery, and 
the time to be taken for a, and that the 
form of the notice shall be approved by the 
Attorney-General. The next two Acts concern 
the safety of employés of manufacturing establish- 
ments and the reporting of accidents. The 
former, that in every manufactory where 
nery is propelled by steam, communication by 
means of speaking ther, electric bells, or other 
means satisfactory to the inspectors of factories, 
shall be established between each room and the 

e-room. The other Act, to take effect 
J 1st, requires manufacturers and manu- 
facturing corporations to report promptly to the 
district police any accident that results in death 
or injury sufficient ly serious to prevent the injured 
person from returning to work within four days. 
The fifth Act enables corporations to issue special 
stock to their employés, The par value of the 
shares of such special issue is fixed at 10 dols., 
and the whole amount is not to exceed two-fiths 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners 0 
Patents. 


Applications for Letters Patent. 

When patents “communicated” the 
name address communicating party 
printed in italics. ag 
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10,162, the G: off Pra’ 

REASE H. B. Head, 


10,163, Marxrye Borries, H. Codd, London. 

10,164. TReaTMENT of JERUSALEM Articnoxe, H. J. 
Haddan. 
Champy, 


—(A. A, N. Champy, and L, P. 
10,105, Cruaxben Gass, L. de Dorlodot and I. Quinet, 


on. 

10,166. Losricatine Journats, C. Parmentier, London. 

10, 167. ARTIFICIAL ASPHALT, P. Jeserich, 

10, 168, Door and other Hinors, H. J. Haddan.—{H. 
‘Schmidt, Prussia.) 


10,169. FuRwa G. A. London. 
10,170. Renner, H. J. Blumenthal, Ger- 
10,171. 


Bissett, London. 
— Trine the Curis of the Barus of Hats, G. 


A. Campbell, and E. McLoughlin, jun., 


10,178. Cazck Vau A. D. Glace, London. 
10,174. Consens Ge Force of Waves, J. Elias 


10,175. Morrow, London. 
Cocoons, 


10,176. of &., H. R. 
Randall, London. 
10th August, 1886. 
10,177. SELF-REVoLVine Inspr SLIDE for 


T. Tongue, Handsworth. 
10, Toy, H. Stanning and W. Honey: 
for Hanwess, H. Stanning and W. 


10,180. of Garnetr Saw Tzeru, E. 

Bykes and E. W: H 

for Twistinc Macuines, J. Tucker, 

Marteriat for Decorative Purposss, J. W. 
T. Breakell, Man: 

10,183. Toxacco Pirg, C. Knott, Manchester. 

Ssarr H. H. Lake.—(T, 

nee. 


10,186. ELectric GENERATORS Morors, C. W. 
RS, Hill, 
for J. Buckley, Man- 


10,188. Reautatine the Dettvery of from 
Regis, M. Moore, London. 


10,189. HanpLe for Guass Jvas, P. J Dublin. 
pe Om Lamp for Cycizs, &., J. Roots, 


10,191. Camera Stipes, W. Middlemiss, Bradford. 
10,192. Cockixa Drop-Down HaMMERLEss Guys, R. 
Jackson and G. W. Toney, 
10,198. AvuTomaTic PERFORATING ATTACHMENT for 
iG Presses, G. Kennedy, London. 
10,194. Buckizs, W. P. Ward.—{ W. D. Stration, United 


10,196. Revotvise Drum for 

R. Ashi d A. Macdonald, for 
10,197. iene Tru F. H. Baines, Halifax. 

Hyde, Sheffield. 

RAWERS, &c., 8. Pratt, Bir- 
10,200. Carper S B. H. Evers.—(W. H. 

\WEEPERS, — Castle, 
App.iance for Peramputators, D. Weston, 


10,202. WELDED Iron and Sree. Tuses for 
J. . Johnson, London. 
Ispex Piates of Sprnomerers, J. W. Wadding- 


ton, Bradford. 
10,204. Raitway Sarery O. Hughes, 
gor. 
10,205. Tusutar Drom for Dryme Fitaments, J. 
Bertrand, London. 


10,206. Apsustine the ExpLess Aprons of Irnovina 
MacuInes, A. H. Reed.—(H. E. Smith, United States ) 
10,207. Excavators, J. Garvie, jun., London. 


10,208. for Posts, 8. 5. Bromhead.—(J. 


France.) 
10,209. Macurvery for Corrine Twist J. Lee, 
Stream Cy.inpers, W. Atherton, 


States.) 
Stream Enorve Lvusricators, P. A. Bennett, 

on. 
10,215. Inpexes, A. J. Boult.—(P. J. Schlicht, United 


ae - 216. PREPARING TRANSPARENCIES, W. Jones and R. 
C. Powell, London. 

10, 217. Evecrric TELEGRAPH Keys, A. J. Boult.—(2. 
pa Macready, United States.) 

10 218. Heatinc Water and other 
Liquips, W. J. Righton, London. 

10,219. Frrrmyes for Ventitatinc Drarms, &c., P. R. 
Smyth, Glasgow. 

10,220. Butron-HOLE Sewine ATracuMents for Sewma 
F. W. Smith, and 8. 8. Williamson, 


dun. 
10,221. Sracxs of AGRICULTURAL Propucs, 

Mc. 
10, = Vourarc Barreries, E. Andreoli. —(J. V. 


Lewis, 


Lewis, London. 
10,230. — Tumse, J. W. Harding and T. W. 
on. 
10,231. Musica Instrument, R. C. Gallico.—{A. 
Antoldi, Italy.) 


10,232. Gonos Yor Bicycuss, &c., T. E. W: London. 
10,233. WATER and ‘Liquips, 


on. 
ae for Cuarrs, &., W. J. Bailey, 
on. 
10,285. ¢~meaedae Hubbard and 8. J. Whit- 
bread, London. 


10,236. Game, known as Avatine, M. D. 
Bullock, United States. 
Raa ~ Beatine Parer Purp, J. H. 


10,288. 88. Sewrne Macurnes, F, H. Bennett 
and J. Do ling; don, 

10,239. ieuue ETERS, J. Bowie, London. 

x Borrtzs for Conrarntnc AERATED WATERS, &c., 


of the actual capital of the corporation. These | 10,240. 


an emp! corporation or e 
tion iteel?, Of course, the practical value of this 
scheme, to identify the interests of employés with 
the interest of thecorporation, can be determined 
only by experiment, but it promises well, oo it 
provides a basis on which to accom 

that workmen of advanced views bape te to 


O. Gallafent, London. 
10,241. Wetpine Mertats, H. H. Lake.—({E. Thomson, 
Onited States. 


10,242. Locks, H. H. Lake.—(F. 
10,243. StRETCHING and Dryma Crorn, H. H. Lake.— 
(UJ. H. Varney, United States.) 
August, 1886. 


10,244, Coat Cas T. A. Mase, Norwich. 


| 
x 
on. 
10,185. Exzcrriciry for VENTILATION on Surps, J. 
Shares. 
10,212. Gram Binpers, W. P. Thomson.—(C. H. 
McCormick, jun., United States.) 
10,218. Inpexes, A. J. Boult. United 
tates. 
Shares, 
*Henry Richards, 389, Longridge-road, 8.W., 
10,225. Sewinc Mac 
J. M.A , Uni 
10,227. ExTrRactine 
C. B. Phillips, and 
10,228. Packine Co 
299 asts for 
Shares, 
8, Foreman e first two su rs, e __ 
directors are empowered to appoint additional 5 
directors, who need not hold - share qualifica- 
tion, Subsequent directors will be required to 
hold £500 in the capital of the company. The PO 
board will be entitled to 10 per cent. of the sur- 
5 plus profits remaining after payment of 10 per od A 
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10,246. Locomotrvs, &., Waret, D. Drys- 
dale and B. A. Birmingban. 
10,247. CHECKING Recerer Mowsys, G. H. 
Gledhill, Halifax. 
10, Fracrcurep Crang-sHarts at Sra, 


And Shields. 
10,49. Formine Fert Hats, G. Atherton and W. 
Carrick, jun., Manchester. 


10,250. Sunes the Puriry of Raw Corrox, J. 8. 

RAWING 
10,252. Hare Curters, J. Cadbury | 3 


10,253. Heap Straus, &c., for Horses, D. B. Harris 
and F. W. James, 
ArmospsEric Gas Burner, A. Hill, Birming- 


10,255. Spmexine Yarx, D. Maitland, Castleton. 
10,256. PHoTOGRAPHICCOLOUR Panrrine, 8. H. Crocker, 


London. 
10,257. Lump Suear, C. and J. London. 
10,258. Taste Fors, F. E. 
, H. W. Robinson, 


pton. 
10,260 Fasrentye for Carriage Wrxpows, &c 
10,261. Avromatic Vatves for J. 


loot, Glasgow. 
10,262. Hick-Pressure FiusHine Tank, &c., J. Staple- 
10,968. J. H. and W. H. 
for Hansom Caps, C. Groombridge, 


10,265. Antiseptic Avromatic Dry CLoser, C. Webb, 
— Inzectror, F. F. Bourdil and P. H. Michaux, 


10,267. Paper for Cicanerrss, J. B. Scammell, London. 
268. SHrps and Boats, T. Newson and 
10,260. Pio Tare or Coens, W. Galloway, London. 
TaPs or 
Ga te H. E., and J. C. 


10,271 G &c., Scrzzns, E. Townshend 
LOURED 
and Thom 


. pson, 
Apparatus for Conpensinc, &c., Liquips and 
FFeR Dams, C. J. 
10,274 PorTasLe Pocket T. 8. 
10,275. V. 4. Coleman, London. 
CE 
10,276. Respirators for use in SMOKY ATMOSPHERES, 
Cc. e, London. 
10,277. ISINTEGRATING Rock by Hzat, H. E. Newton. 
Nobel, France.) 
LISHING Bellotti, London. 


don. 
282. CHILDRENs’ Cots or . H. Needham, 
Stapley, and W. 
10,283. Dampzr Recuiators for Srzam Borer Fur- 
P. —{N. Curtis, United States.) 
RS, 
=. FIRE-EXTINGUISHING APP. APPARATUS, W. B. Dick, 


10,286. Voutaic Barrzniss, F. 
Sawine Stone, &., G. WwW. 
‘ke, London. 


London. 
10,289. Joust for Coxxecrisc Piers, H. Doulton, 
10,200. Asmestos Boanp and like Fasrros, C. A. Faure, 
on. 

10,291. Tractios Ewcures, A. H. Wallis, London. 

Buxcrascrrr, J. A. Fleming and C. H. Gimingham, 
10,08, Paves L. Lawrence, 
10,294. 


10,298. Picenr, F. 
12th August, 1886. 


10,299. Toxacco Pirss, R. J. 


White, London. 
10,300. GLope Houpers, J. Burn, Hands- 
301. and Drymvc Macurves, R. East- 
and J. Heald, Manchester. 
10,803, RECEIVING Turvust of Screw PROPELLER, 
10,303. SmaLi-aRMs, H. Tolley, Bir- 
Locks and Keys, T. C. 
10,08. Pristine Conszcutrve Numbers, W. Jones, 
ewport, Mon. 
Suarrs, J. Carter, res. 
10,807. Currents, W. Green- 
10,308. Brakes and Crawx Arms employed in Looms, 
Singleton, Darwen. 
SECURING HamMeER-HEADs to their HanDLes, 
- Gibson, 
10,310. Roastine Jacks, E. H. Chesterton, Birming- 
10,311. Sprive Barret, H. Hordley, Bir- 
10,312. New Larrer, F. Li 
10,313. Ruse Bearivos, J 
10,314. the ONEY J. 
&c., H. Renold.—{R. Hegna: 
G mer, 
Switzerland.) 
10,316. Benpinc Iron Bars, A. de L. Long, Stockton- 
on-Tees. 
10,817. Lawrern Stipe Carrizr, J. Place, 
Morstenine the ATMosPHERE in MILis, &c., A. 
k.—(A. Koechlin, Alsace.) 
10, 319. W. Hiaberlein, Berlin.) 
10,820. Lame Bracket for VELoctrmpes, church, 


10,321. ApraRratos, A. 
10,322. Keys or Wepors for of 
ways or Tramways in their Cuamrs, T. Searls and 


or Pavine, F. Bosshardt.—(F. 
Trance. 
1 Formine the Ovurier Passaces for in 


Locx-vr Liquor Borris Frames or Staxps, J 
B. Elkington, London. 
10,328. Propvcine W. inte. 
10,329. CuamBrrs for PortLasp Cement, H. 
D. Cunnin London. 


gham, 
Matcues, @. Beattie, Glasgow. 
331. Licuts, A. J 
ust 
10,832. for + of EscaPinc Gas, 
&e., C V. Boys and H. London. 
10,383. Sewmxa Macumnes, J. Gilmore and W. R. Clark, 


10,3384. Dynamo Derrmiques Pirates for Nervous 
Arrections, E. Mouron and E. Legras, London. 
10,335. Gas W. P. Colchester, Lon London. 

10,896. K J. Haddan.—(F. Pichot, 

10, for Cigars, &c., EB. G. 
Messieurs Tinchant Freres, Belgium.) 


G. F. Redfern.—{D. M. = States.) 

10,399. Sream BoriEnrs, &e, 2. 

Roastine J. J. 8. Heslop, 

Sreves for Grapinc Barry, &c., C. Lampitt, 

Bocas fer Doona, G. 8. Brown and 
Gorman, 

10,844. Raisino Wixpow Buixps, &c., G. 8. Brown 
and J. Gorman, Lond: agp. 

10,345. GELATINE CHLORIDE of 


Gum and Guus, G. 
10,348. Automatic, SHuTTinc-orr of Gas, J. 
for Coat, T. J. Poupard, 
10 850. Osramm~c Morrve Power, W. Potter and F. 
10858. Hearne Aim for Devine Woous, H. 
Sur, B. Haley, 
of Iron for Propucine 
10,896. Pour and Har Srorr Macunvss, J. Brandt, 
10,357. Macuines, A. M. Clark.—(La Socitté 


13th August, 1886. 
10,359. Scrapine Poratoss, A. T. Chippendale, Black- 
10,360. Movixe Ossrroucrions in of Drains, &c., 
J.L. t, Birmingham. 
10,361. Sarery Avtomatic Swine for ADULTS or 
Curtprex, J. Hodgkins, Warwick. 
10,362. Fastener for Gioves, &c., J. Cadbury and J. 
10,363. or Natzs, A. H. Adams, Bir- 
10,864. ROLLERS EMPLOYED in W. 
=o Ox. Cans, T. Lees, Manchester. 
366. Cueck W. H. B. Wood, 


10,367. Borrimxc Ligurps, 8. 
10,368. CaRTRIDoES, J. 


lin, United States.) 
10,369. Removine Desks, &c., in ScHoois, J. Cumpstey, 
Lyquns, 8. Vickers, Liverpool.—[8th 
Avromatic Courtine for Tram-cars, &c., H. 
&c., for Liquips, G. Francis, 
10,373. Lock and Sarery Brakes for Tricycizs, J. P. 
10,874. Sasues for Raruway, &c. 
we , &c., CARRIAGES, 
10,875. Szwinc D. Jones, 
10,376. Bazwers’ Coppers, D. W. Hamper and J. H. 
Ho London. = 
10,377. on Borts and Screws, A. 
10,878. Forcine Dravcut in c. J. 
Croft and F. Dowling, 
10,379. and Cream Separators, J.T. Brickwell, 
Coleraine: 
10,380. Construction of Zirners, G. Winkelmann, 
on. 
10,381. Fire-crate for Furnaces, E. Edwards.—(K. 
ehse, May, 1886.} 
Frrrines &c., A. N. Mezzetti, 
10,888. WEIGHING . Reimann, London. 


10,386. Fine in Cums, Abate, 
‘Pacsveme METHYL-MORPHIN (CopEIN), &c., A. 
10,388. Canpisc Wootten and Corton Frocks, &c., 
C. Gauntilett, London. 
10,389. Vatve Screw Sroppzrs for Borrizs, H. 
. Zimmer, 


1sTaNcEs, G. P. 
10,392. AppaRatus for Cottectinc the Fer for 


10,394. OPERaTING on ASIMAL and 
RiaL for Paurt, G. W. Bremner, London. 

10,395. Treatise MATERIALS for Liqurps and 
ansine Powpgers, G. W. Bremner, London. 
10,396. Locxine Nuts on Botts, 8. de la G. Williams, 
10,397. Tosacco Poucues, J. G. Ingram and E. W. 

Dick London. 


10,398. Stzam Borer Furnaces, J. 8. White and G. 


France.) 
10,402. Fastentnes for Rartway Rats, A. B. Ibbot- 
10,408. Propucrion of Mortive-powsr, J. J. Couche- 
mann, 
10,404. Y. Johnson.—(A. M. 
10,405. Water MorTive-PowER Encuvzs, C. W. Thomp- 
son, London. 
14th August, 1886. 
10,406. Surps’ Ruppers, W. H. Wilson and W. J 
10,407. Harwess for Horses, J. F. Weidner, New- 


10,408. Vexritariox of Rous, J, P. 

10, 409. IsFLatEep Cycie Sappie Cover, R. U. Martyn, 

10,410. Batcony for Use in 
Wrspows, J. Sneddon, 

Apparatus for Optical LaNTERNS, 


.—({@. R. Prowse, Canada. 
10,412. Fasrenze for Corrs, &c., F. R. Baker, Bir- 


10,418. Kevyizss Mecuanism for Fuser Warcuss, I. 
10,414. Stay Busk Fasrexens, F. R. Baker, Birming- 
10,415. Pernrect Mzasure for Tea, &c., G. 
Lewisham. 
10,416. for Rattway Wacons, &., J. W. 
cock and W. B. 
10,417. Bevr Dreect-action ConTROLLABLE 
Transmitter, O. Dickens and H. Imrie, 
enabling Gram to be Drawn-orF 


10,419. 19. Aumontom CHLORIDE 
the Manvracrurs of Sopa, G. Jarmay, 
iG, A. 
10,421. Pi 
0/422, Rorany Moriox, &. Savery, Ohipping Detbury. 


10,428. or Die for &., 4. MacArthur, 
10,424. Hanpies to Drawers, J. Gordon, 


10,425. Snap Hooxs and Waste for 
Wuirs, wn, 
10,426. Bapsreaps and their T. E. Wale, 


10,427. Currino-orr Epors of Watt Parser, 
J. and J. Eccles, Preston. 
10,428. Paeventinc OverFiow of Srreams, &c., J. 


10,429. Expansion Gear of Enaryes, H. 
Kuhne.—( W. R. Proell, Germany 
10,480, Bax Saw, J. and H. J. Anthon, London. 
431. Knitrinc MAcHINEs, J. H. Cooper and W. J. 
‘ord, Leicester. 
*Macamzs, J. H. Cooper and W. J. 


Leicester. 
10,483. "Mecuantcat Rests for J. V, Marmery, 
Brighton. 


10,484. Courtine and Uncovpiine Rartway Wacons, 
G. McPherson, 
10,485. AMBULANCE WHEEL Barrow, F. F. Lee, Salis- 


10,436. Cuarm and Puatzs, A. T. 
Allen and H. Cavill, Sheffield. 
10, Percussion Fuses for C. D. Abel. 
W. Lorenz, Germany.) 
10,488. ENABLING to BREATHE Pure Arr in 
VirtaTep ArmosPHERE, G. Runge and A. Stude, 


London. 
10,439, PuotocraPHic Necatives ForMEs 
for J. H. Buxton, H. H. 


Canpies in C. L. Wright, 
10, P. M. Isbell, 
10,445. Baos for Horszs, R. 
10,446. Envetorss, M. R. and R. V. Garden, 
Parser Boxes, F. Hahnlein, 
Forks, Halsey and C. F. Arnold, 


10,451. Moutripte T 


Onited States. 
10,452. Mawuracrure of Rottep Mera. Articues, E. 
Higgins, London. 

10,458. USsHING CisTERNS, R. B. Evered and N. Cole- 
man, London. 


16th August, 1886. 


10,454. Lirtixe W M. Dorchester. 

Skipton- -in-Craven. 

Purses or Porrmonnargs with Pocket-Books, 


10,457. Bo: ag Hote, 
X-IRON, Bread Germany. 

10, BecuRING and ‘nost Calas for 
HoRsEsHOES, G. H. Wells, 


10,459. Borrtz Cork Extractors, &c., W. Vaughan, 


10,460. Sawine Macurvgs, J. Ander- 
son, Newcastle-upon- 

10,461. Sarps and Vessets for Carryine Frvuip and 
other Carcozs, J. J. F. 

10,462. ToBacco 8. 

10,463. DeracHaBLe Curr for G. Benson, 

Dublin. 


10,464. Sasues, C. Thornett, 


ion. 

10,465. &c., T. Thorp, T. W. Thorp, 
and T. Leeds. é 

10,466. Surps’ Wuxcuzs, T. Thompson, Newcastle-on- 


10,467. ComprnaTion and other Gar- 
MENTS, R. F. Hird, West Butterwick. 

10,468. Tavuss, R. Harrison, Dublin. 

10,469. SMoKE-consuMING APPpaRaTos, 8.8. Bromhead. 


10,470. Boren for Hea: 


Cros 
10,471. Cieaver, J. F. Mayne, Dublin. 
472. BorrLe-wasHING Macuiye, G. Glasgow. 
and Corxine Borruzs, G. Rae, Glas- 


10474, Setr-actinc Mutes, W. Royle, London. 

10,475. Maxmxc Two or more Screws or Nuts at One 
Opgration, J. P. Tournier, Enfield. 

10,476. Sen, ‘Sutcliffe and J. Marshall, 


10, of Puatinum by Evecraicrry, W. 
Thoms, London. 

10,478. Trawi from to 
Traw. Beam for Fisuinc Smacks, W. F. Crabtree, 


London. 
10,479. Roo and Tipy Macume, J. Garner, Farm- 
wi near Bolton. 
10,480. oLEUM Morons or worked with 
1QUID M. V. Schiltz, London, 
10,481. ARTIFICIAL Gum, M. Strasser, London. 
10,482. Dzconariox of Cura, &., N. Kiessling, 


10,488. process for PRINTING in CoLoURS, 
MATIC DISCHARGE 
P. H. A. Straube, London. 
10,486. ‘ADJUSTABLE Surrs’ Bertus, W. R. Lake.— 
Good: States.) 


10, 
cs J. Aubert, London. 


H. E. C. Way, London. 
10,491. , London. 
‘Barker, 
D. Barker, London. 
10,493. DIsiNFECTING URrnals, 
10,494. Sream Borers in of 


has to be effected, 
10,495. ReouLatine the of Water from 


and ConvEYINe ESSAGES, T. J. 
Hewson, 


10,498. CoUNTER ‘Snow Heater, T. Mi 
10,499. Keys, J. M. Biggs, 
10,500. Propucine Oprican Iuiusions, G. W. Jones, 


don. 
10,501. the of Burrox Boots and 
Keats, London. 
LECTRICAL StoraGE Barreriss, E. Frankland, 
ndaon. 
&c., Frames, E. G. Law, London. 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office official Gazette.) 


NV. Y.—Filed November 6th, 1885. 
and a grooves and ba adjustable £0 


2) A tube der consisting of a revolving expand- 
head, ustable collar to bear 


made in sections and held in adjustment by a remov- 


Wileox, Brooklyn, 


wrought iron jacket, whereby the 
the latter is increased and 


3 


D 4) A cylinder 
grooved external surface and pro 


QS 


H 


343,730] | 
yon, London. 1! 0 
5 iil | r 
= 
N N 
| IN 
N 
box 
= 
77) 
inl |! SB 
Shanks, and OC. H. Evans, London. N nana N 
Bourcart, fils et Cie., Germany. : 
10,858. Manuractrure of T. D. Richard- | N 
son, London. 
a close fitting continuous ae iron jacket for 
strengthening the same, and to allow by its elasticit; 
é for the expansion and contraction of the cylinder. re 
A cylinder of a ne provided with ribs or 
Feting contintow 
continuous 
range of elasticity’ 
. R. (A. M. 
Birmingham. 
343,744 
10,230. Carnponatss, J. Y. J _ 
(¥. von Heyden, Germany.) 
10,281. Propucine Erners of MoRPHINCARBONIC ACID, 
= 
rh 
10,288. FouR-THREAD ORNAMENTAL — ( H 
| 
434 
333 | 43 
tu, | | Wh 
Lepaute and P. J. Henry-Lepaute, London. td! | a 
10,295. Rams to J. T. — 
Gardner, London. 
10,296. Sewrmc of Hostzry, &c., H. H. Lake.—{ The ° ig 
10.385. P J. Malin d W. Muck 
Pre po es on its way to the cylinder. (3) Ina 
lubstantially as described, a water cir- 
or coil arranged within and adjacent to 
ll 
the piston 
10,391. 
STRUMENT for FINDING ALTITUDES an 
&c., J. Gozney, London. berating device 
10,398. Coxpurts, &c., for Evecrricat Conpuctors, T. ustion, the air 
tby a portion of 3 
fhe heat Of the cacaping produc or combustion is 
intercepted and returned to the combustion chamber j 
with the entering air. (2) A gas engine provided with 
a jacket forming a passage to the entering air, and a 
connected water jet for supplying moisture to the air, 
regulated. (3) An iting device having an oi] an 
air supply, the latter being provided with an auxiliary 
valve operated by the engine mechanism, so as to 
Bellies, London. 
10,899. Tzapors, &c., H. Clive, London. 
10,400. Topacco Jornts, C. Ellenberger, London. 343,745 
10,401. Wuspixe Tureap, A. M. Clark.—(&. Defaij, 
10,487. SPITTOONS for RAILWAY, &., CARRIAGES, U. J. 3. 
L. Lang and C. London. 3 
10,488. ABSORBENT TissvE for SuRcicaL and MEDICAL Inlet 3 
Dressinos, 8. Gamgee, London. @ 
9 
=r 
—'— 
| 
if 
J. Trippett, Sheffield. = 
10 44 | | 
Hotiow Fire-Bars, T. Sellars, London. ati 
10,825. Macutne for Poratoxs, E. de Pass.— || 
(L. J. P. Tardent, France.) $37 | 
10,326. Locx-not, T. Humpage, G. J. Harcourt, and 
E. Shaw, London. | 
aur 
|| | i} 
allow a small current of air to flow past the igniting 
device the flame to the dives 
ber. (4 @ gas engine, an evice 
London. Serr aah communication with the combustion cham- 
ber, and located at such distance therefrom as to 
— the cushion or other re from forcing 
6) An air Pp a gas @, pro’ a 
water jet moistening the air, and a track for 
collecting and removing condensation or an excess of 
water contained in the air. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Ir will be remembered that our report of the proceed- 
ings of this Institution was brought down last week to 
Wednesday morning, when, as we have said, a paper was 
read by Mr. Sandiford, of Lahore, 


On tHE Workine or Comrounp Locomotives 1n Inp1A. 
The author gives particulars and results of the trial 
which in the early of 1883 he determined to make on 
the Scinde, Punjaub, and Delhi Railway, for testing the 
value of the compound principle when applied to loco- 
motive engines working under the conditions met with on 
that line. These conditions are altogether so different 
from those under which the ~~ has been tried on the 
Continent by M. Mallet, and in England by Mr. Webb, 
that its success on the Indian railway appeared sufficiently 
doubtful to render this independent experiment desirable. 
In order to carry out the trial at a moderate cost, and in 
such a manner that in the absence of success it should be 
easy to revert to the ordinary plan, two engines were 
selected—the Vampire and the Vulcan—which had come 
into the shops for heavy repairs, both of them requiri 
new cylinders. Each had 3ft. Gin. leading wee an 
four 5ft. wheels coupled. The Vampire had 15in., cylinders 


VAMPIRE. 


with 23in. stroke, and the Vulcan 16in. cylinders with 24in. 
stroke. As the alterations were confined almost wholly to 


Fic. 2 


VULCAN. 


the cylinders and valve gear, the accompanying engravings 
will make his arrangements clear. 

Inthe Vampire, Fig. 1, thetwooriginal 15in. cylinders were 
by an and a 24in. low-pressure 
cylinder, these being as large as could conveniently be got 
in; the original stroke of 22in, was retained in each 
cylinder. The slide valve of the low-pressure cylinder is 
worked direct, and that of the high-pressure through the 
intervention of a rocking shaft. Excepting the slight modi- 
fication thus rendered necessary, the remains aay 
the same as it was, the distribution being controlled by a 
Stephenson link motion ; the arrangement works exceed- 
ing 5, well and gives no trouble. To meet the contingency 
of the high-pressure cylinder sticking on a dead centre, a 
cock is provided, by which steam can be admitted direct 
from the boiler into the steam-chest of the low-pressure 
cylinder, As the result of an extended trial the engine 
has been found to work satisfactorily, and there has been 
no difficulty whatever in starting. Bein, regularly em- 
reves on goods and mixed trains, which are timed at 
eighteen to twenty-two miles per hour, the engine takes 


with ease a load of 500 tons including itself, and 
consumes 13% per cent. less fuel than an ordinary coupled 
engine with 16in. x 24in. cylinders. The records of per- 
formance in running 6555 miles showed an ave con- 
sumption of 33°10lb. of coal per train-mile, with an 
average gross load of 489 tons, at an average speed of 
twenty miles per hour. For the ordinary engines on the 
same run the average consumption was 38°28 lb. of coal per 
train-mile, under very similar conditionsas toload and speed. 
The fuel used was Bengal coal, which is of very fair quality. 
The other engine, the Vulcan, Figs. 2 and 3, as now com- 
unded has four cylinders, the two original 16in. cylinders 
ving been replaced bya pairof 112in. high-pressure outside 
linders and a pair of 17in. low-pressure inside cylinders ; 
e original stroke of 24in. has been retained for all four 
cylinders, and the crank pin of each high-pressure cylinder 
is fixed opposite to the crank of the corresponding low- 
ressure cylinder. Here, again, the distribution is by a 
“6 erg link motion, with the addition of rocking 
shafts for working the slide valves of the high-pressure 
cylinders, and the arrangement is found to work well. 
e two high-pressure cylinders being, of course, connected 
to right-angled cranks, the engine, as might be supposed, 
starts freely in any position. It is regularly employed on 
goods and mixed trains, which are timed at 18 to 22 miles 
an hour; and hauls loads of 500 to 550 tons, includ- 
ing itself. It has n fairly tested over an extended 
period in charge of a driver of ordi capabilities, with 
the result that in the first half-year of 1885 he took the 
highest prize for economy in fuel, and in the last half- 
year the Vulcan was still at the head of the list, being 
nearly 134 per cent. lower in consumption than any of the 
ordinary engines in the same district. The first records 
of performance were obtained in running 14,830 miles, in 
which the consumption averaged 33°13 lb. of Bengal coal 
per train-mile, with an average na load of 520 tons, at 
an average speed of 20 miles per hour. 
In recent discussions upon the workings of locomotives, 
a good deal of stress has va laid on the disadvantage of 
coupling-rods ; and in the author’s opinion much more has 
been said against them than they deserve. Having found 
their brasses run for years with scarcely any appreciable 
wear, he believes that whatever wear there is wi more 
than counterbalanced by the unequal wear certain to be 
produced on wheels which can revolve at different speeds, 
as can the uncoupled wheels of the three-cylinder com- 
pound locomotives. In the four-wheel coupled engines, 
with solid coupling-rod ends and brass bushes fo into 
the rod ends, the wear is very small ; from three to three 
and a-half years, or from 70,000 to 90,000 miles is a com- 
mon record, and then the play is inconsiderable, say one- 
tenth of an inch. ing the blast, the four-cylinder- 
engine has a good deal a sharper blast, and is capable of 
steaming better than the two-cylinder ; but the latter is 
never short of steam, although it has only one puff agai 
the other’s two. There is no doubt the four-cylinder 
engine can do more, and makes more steam when pushed, 
than the two-cylinder. In consumption of oil there is a 
small difference against the four-cylinder engine, which is 
only natural. The line which these engines work is prac- 
tically level, but is exposed to strong side winds. The 
mee ere numerous, the runs averaging less than six 
and a- miles. Fuel being exceedingly expensive, 
economy is imperative. 


This paper being concluded, the discussion on Mr. Boro- 
din’s paper was resumed, both papers being taken to- 

ther. It was be; by the secretary reading a letter 
rom M. Malet. e substance of this letter was that 
two cylinders should be used in preference to a ter 
number; that the ratios of these cylinders should be two 
to one, and that there should be an independent cut-off for 
each cylinder. The letter described a triple compound 
invented by M. Malet, with one high-pressure cylinder 
18in. in diameter, one intermediate 26in. in diameter— 
these actuated four-coupled wheels—and two additional 
26in. cylinders, into which the intermediate cylinder ex- 
poms 4 worked a third pair of wheels. In the discussion 
which followed, very little information of any kind was su 
plied by the few locomotive superintendents present, Little, 
indeed, was brought forward that is not already more or less 
well known, and it might be stated that the greater portion 
of what was said was a criticism of Mr. Borodin’s test shed 
arrangements. There were, however, two notable excep- 
tions in the utterances of Professor Kennedy, of Universit 
College, and Professor Ryan, of Bristol College. Both 
these gentlemen dealt with theory and practice combined, 
and we, using our discretion, believe that we shall better 
serve the interests of our readers by giving what they said 
in detail than by supplying an abstract of what was ad- 
vanced by other 

Professor Kennedy said that perhaps the most valuable 
kind of paper that could be presented to the Institution 
was a record of accurate work done, and so recorded that 
all readers might be able to estimate its value for them- 
selves, and even to work out from it their own conclusions, 
To a very great extent Mr. Borodin’s paper came under 
that description, and certainly it was one which from every 

int of view the Institution might cordially welcome. It 
ad perhaps a double aspect. It might be looked upon 
simply as a record of experiments in relation to certain 
important points conn with steam engine economy ; 
or, it might be regarded as a record of trials of certain 
— of locomotive working varying more or less from 
those in general use. As he had not the good fortune to 
be a locomotive engineer, he would contine himself to 
speaking of the ge from the first point of view. He 
wished to ask Mr. Borodin two or three questions, the 
answers to which would perhaps give completeness to 
the paper. First, was it to be understood that the 
jackets were not discharged by hand, but always worked 
through the trap; secondly, were the cylinders in any 
way covered ; and thirdly, the water from the overflow 
was, he presumed, all measured separately, but it was not 
mentioned in the paper. It would also be interesting to 
know how the feed-water was measured on the train trials. 


Asto the results themselves, Mr, Halpin had already made 


one remark which he—Professor Kennedy—had noted, 
viz., that he feared the arrangement of the indicator pipes 
must have seriously affected the indicator curves ; he felt 
sure that it had affected them sufficiently to throw a 
rather serious doubt on the absolute—perhaps not so much 
on the comparative—value of all calculations from indi- 
cator card he was not sorry calle 
an opportunity o ing his opinion very emphatic 
that, at the very best, calculations based upon indicator 
card pressures must be very cautiously accepted, and only 
regarded as approximate. Without jal care as to the 
position of indicators, the arrangement of the pipes, and of 
the indicator gear, and the verifying of the springs of the 
indicators themselves—all of which were only too often 
done haphazard—such calculations had neither scientific 
nor technical value. For himself, he might say that in a 
little com d engine on which he had four indicators, 
three of them close to the cylinders—as close as they could 
fourth with a perfectly straight 4in. 6in. 
long, he had reason to believe that even pipe 
affected the card taken from the indicator. He 
had to alter it with some trouble in order to get 
rid of the difficulty. He had but little doubt that when 
Mr. Borodin put indicators close to the cylinders he would 
find a gratifying increase of indicator horse-power which 
would make his engines look better economically than 
they did at present. He wished to say a word or two 
about the calculations of heat. At 16 of the 
it was assumed that practically all the steam conde: 
the jackets had been condensed by giving up the heat to 
the cylinders inside. He was sorry to say that in his own 
experiments that was not even approximately true. If 
Mr. Borodin would measure the trap discharge from his 
jacket, if the traps acted properly, when the engines were 
stopped and standing hot, he would find that it amounted 
to a disagreeably large nema of the whole di 
when the jacket was fulfilling its proper function and 
engine running—at least, he was sorry to say that that had 
been his own experience. It was n to take that 
into account in any complete th 
jacketted engine, and also not to lose sight of one theoreti- 
cal point which, if he did not mistake, had been over- 
looked in a good many valuable engine trials which the 
Alsatian engineers had made, viz., that the heat received 
by each pound of jacket steam was not the same as the 
heat received by each pound of steam which went to the 
engine. The remarks made by Mr. Borodin in his — 
as to the difference in the efficiency of jackets er 
different conditions of cut-off might very well be care- 
fully noted by those int in the matter. As 
to those and some other remarks the author, 
he thought it must be said once for all that a 
jacket that was not properly drained by some automatic 
arrangement was not only useless, but a source of 
waste. Not being an engine maker he hoped he might be 
excused for saying that engine makers sometimes 
that point, thinking that when they had provided 
annular space round the cylinder which dictionaries called 
a steam jacket, and put some connecting pipes to it, their 
duty was done. Certainly unless they rovided some 
means for draining the space automatically they had much 
better put a blank flange in the jacket admission Eve and 
say nothing more about it, because it wasreally only waste. 
He wished also to say a word as to Mr. Halpin’s interesting 
contribution to the discussion. They were entirely in 
agreement as to the necessity of draining jackets, and he 
was glad that Mr. Halpin had put it in so emphatic a way. 
He was exceedingly in in Mr. Halpin’s injector 
roposal, which was quite new to him, and extremely 
ingenious. He—Professor Kennedy—had used some —_ 
which he was happy to say he had found to work, but he 
had no doubt that it was easier to get steam traps to work 
continuously in a laboratory than it was under other 
circumstances. As to the question of a brake, he should 
like to take the se gee | of pointing out one matter. 
Mr. Halpin’s mode of getting rid of the hot water was 
most ingenious; he was charmed with it, and hoped 
to see it at work. As the question had been raised 
he should like to point out that there was a very 
distinct error in the use of an Appold lever ar- 
ranged in the fashion sketched b . Halpin; at 
least he believed so. ae i 
on the black-board. He hoped that the Royal Agri “a 
Society would look into the matter before they made 
further trials, and, if he was right, make the n 
alteration. In conclusion, he wished to thank Mr. Borodin 
for the very frank way in which he had stated his results, 
failures as well as successes, It added greatly to one’s 
confidence in such results when they were candidly 
recorded, without any endeavour to make them uphold 
some favourite scheme. He hoped Mr. Borodin would be 
able to continue his experiments with more perfect appa- 
ratus, and that on a future occasion he would increase 
their indebtedness to him by giving further results in the 
form of another paper. 

. Ryan, Professor of Engineering at University 
College, Bristol, said he should not have thought of inter- 
fering in this discussion, in which they were all anxious to 
hear the experience of practical men, were it not for the 
fact that one or two principles had been enunciated which 
he thought ought not to unchallenged. Mr. Halpin 
had the temerity in that room to challenge the autho- 
rity of Sir Frederick Bramwell. It was not any undue 
respect for authority which induced him to answer Mr. 
Halpin’s remarks, but he wished to call attention, first of 
all, to this statement—that it was a very popular fallacy that 
when they had surrounded their cylinders completely with 
steam—that was, that they had surrounded the cylindrical 
sides and ends—that they had then jacketted it as far as it 
was possible to do so. is seemed very plausible, and he 
must admit that it was the view which he held. Mr. 
Halpin had exhibited a diagram showing the ratio of sur- 
face, of area, of volume when he jacketted the barrel on 
the cylindrical portion only, and then when he jacketted 
it on the two ends, and also on the four ends. He—Dr. 
Ryan—was a little puzzled by those four ends till he 


found that he admitted steam within the piston, and in that 


| 
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way had what practically might be called four ends. In 
fact, his barrel a top side and a bottom side, an inside 
and an outside, and he jacketted all these sides. That was 
very well, but he went further, and showed a diagram in 
which the cylinder was ribbed, and in that way he 
explained it was possible to get more heat from the 
jacket into the cylinder than if they merely used a simple 
thickness for the cylinder. That did not to 
quite correct ; it did not seem to accord with the theory of 
Fourier on the conduction of heat, and he pro) to 
make some remarks on that point. He should state that 
he spoke to Mr. Halpin on the previous evening, but he 
did not admit the accuracy of his (Dr. Ryan’s) contention 
at all, and he further said that he would not be able to 
reply. He was exceedingly sorry for this, because he felt 
uite certain, from what he saw of Mr. Halpin yesterday, 
t he should suffer in the argument, and that no doubt 

he would attach his (Dr. Ryan’s) hair to his waistbelt by 


’ the end of the discussion. But even at the risk of taking 


an unfair advantage of Mr. Halpin, he must say what he 
had to say on the subject. In the first place, he must 
apologise for going into the elements of the subject, and 
for drawing attention to the fact that the rate of flow of 
heat across any surface depends upon a certain number of 
elements. It depended first of all on the difference of 
temperature at the two sides that were under considera- 
tion; it depended on the thickness of the plate to be 
heated ; it depended on the time, and on the area. Mr. 
Halpin’s idea seemed to be that if they could increase the 
area subjected to the heating on the one side in proportion 
to the volume of the cylinder, they would then have gained 


‘some advantages, just as in the case of an electric accumu- 


lator, if they increased the surface of the plates they then 
got a corresponding increase in the lasting power of the 
cell. But here it was not that-we increased the flow 
of electricity, but increased the source of electricity, 
and therefore the parallel which one might think at 
first sight was a good one did not apply. The area 
in Fourier’s theorem and the area stated was the 
area normal to the lines of flow, and it did not follow that 
if they increased the area in any other direction they got 
any advantage. This was at the bottom of the fallacy that, 
in his opinion, Mr. Halpin had been guilty of. Taking the 
steam in the jacket as 180 deg. Cent., and supposing the 
mean temperature in the cylinder to be 150 deg., they had 
30 deg. Cent. to cause the overflow, and they had to drive 
the heat with that motive force through the plate of the 
cylinder. If they doubled the thickness of the plate they 
halved the quantity of heat that in a certain time; 
therefore if they increased the thickness of the cylinder 
by two they had a double thickness to send the heat 
through, and only got half as much heat through in the 
same time. That was Mr. Halpin’s error. If his rib was 
twice the thickness of the cylinder they only had one-half 
the quantity of heat ing from the top to the inside of 
the cylinder. Even granting, which was not quite correct, 
that the whole of the rib assumed the temperature of the 
steam in the jacket, they would simply have got their 


isotherm 180 deg. Cent. at 


the same level that they 
Yj) 


had not got the rib at all, 
as shown by the dotted line 
at A in the sketch; so that 
the rib on the very best 
terms was equal to nothing 
at all; that was the theo- 
retical treatment of the 
subject, but there was 
more to be said, and one 
might consider what the idea was in the mind of 
those who thought that these ribs were of some ad- 
vantage. One idea might be that the iron rib was a sort 
of store of heat, ze. that it got saturated with heat 
from the steam. But when they remembered that the 
specific heat of iron was very much less than the specitic 
heat of steam, they would see that the rib was 
only about one-fourth the value as a storer of heat 
as compared with the same amount of steam, so that 
it would be far better to have that space filled up with 
steam than with iron. Another oversight was this, that 
those who believed in this theory seemed to forget that 
steam in the jacket was a source of heat, and the iron was 
only the medium by which the heat was conveyed to the 
inside of the cylinder. Putting these ribs seemed to him 
very much like increasing a road across a desert, as if they 
were to come from a distance of five miles and make a road 
ten miles, on the supposition that the more road there was 
the better it would be for them. The fact was, the less iron 
they had, and the less road, the more directly the heat could 
go, the betterit would be; and therefore thethinnerthey could 
make their cylinder the more heat they would get through 
in the same time. But there might be an answer of this 
character, that by putting in these ribs they could make 
their cylinder thinner, that by ribbing it in that way they 
could use a thinner cylinder than if they actually had the 
side parallel. little consideration would show they 
gained nothing there in the rate of flow, but it was a point 
one could not very well illustrate popularly. One idea 
appeared to be that it did not depend so much upon the 
conductivity of the iron as upon its receptivity and its 
emissivity, the power of emission. That was a ques- 
tion between the amount of heat the iron received from the 
steam on oneside, and that itgaveup tothe steam onthe other 
side. He did not think it was a question of that nature. 
The iron got the heat from the steam in contact with it, he 
believed principally by contact; but even if it got it by 
radiation it did not make any difference. They must admit 
the surface was at the temperature of the steam or very 
nearly. Of course, if there was hot water on the one side 
and ice-cold water on the other, it was probable there 
would be = gradient in the water. Where there was 
so small a difference as this, they might practically take 


would have ft it if they 
CYLINDER 


it that the isotherm was close to the surface, and therefore 
however the iron got the heat it did not matter, and what- 
ever heat it ogy through it and came into the steam 

ide. Then there was another illustration, 


on the other 


that in the case of modern stoves they were ribbed in this 
way ; instead of simply having flat surfaces there were 
large ribs, perhaps six inches in depth, spreading all round 
them, and these were found to give largely increased heat- 
ing power. That was no doubt so, but how was the heat 
ected in this case? It wasa case of iron being made 
hot by the fire and giving up that heat to the air; the 
air passed in between the narrow ribs, got heated by con- 
tact and rose by convection, so that there was continually 
a fresh supply of heat comin: in, and there the surface 
did give a measure of the efficiency of the apparatus. So 
much for the steam jacket. He believed Mr. Halpin was 
followed by a gentleman, Mr. Davey, who commented on 
the steam jacket, and pointed out that for the last fifteen 
years it had been a fruitful cause of dissension and discus- 
sion. No doubt it had, and for a very much longer time. 
They had had experiments proving that steam jackets 
saved 30 per cent. of heat, and experiments showing that 
steam jackets lost 10 per cent., and they had to determine 
for themselves what the exact value of steam jackets 
was. He believed the real cause of this was that 
they always lost sight of the precise kind of engines 
to which they were applied, and the conditions under 
which they were noe As Mr. Rich pointed out, there 
could be no doubt whatever that > the — of slow work- 
ing engines of large expansion, such as mill engines, steam 
souk be, useful. The use of the 
steam jacket, or, at all events, the effect that it produced in 
any particular case, no doubt depended very much on the 
rate at which the heat could pass from the steam outside 
to the steam inside, and if the engine was a quick working 
one a certain mean temperature would be achieved in the 
cylinder, and the iron of the cylinder would not be able to 
convey any sensible amount of heat from the steam jacket 
during a portion of the stroke. On the other hand, ina 
slow working engine the mean temperature inside would 
be very much lower, the gradient of the temperature would 
be greater, and the time allowed for the transmission of 
heat would be greater, so that in these cases there must be 
a distinct advantage in the use of the steam jacket. On 
the other hand, in the case of a locomotive with a quick 
working engine, it was almost equally certain that there 
would be very little advantage derived. He believed the 
experiments of Mr. Borodin, as far as he knew them, bore 
out this fact, and in the case where he had worked his 
trains rapidly, the effect of the steam jacket seemed to be, 
if anything, negative. Mr. Davey appeared to have gone 
on to show wherein the error in all these experiments 
had lain, and he proposed to bury his cylinder in a 
great mass of steam. These experiments would be 
very interesting to theorists, but he was afraid 
practical men would not care much for experiments 
made on those terms, because they were never likely to 
have any bearing on practice. It was not safe to prophesy 
unless one happened to know, but he thought engineers 
would never make reservoirs in order to plant their 
cylinders in them. The only thing they could do was to 
put them in a boiler like Trevithick did, or some of the 
early engineers; and now that they were using such very 
high pressures he was sure it would be difficult to make 
the boiler sufficiently strong to carry steam jackets of 
the size indica They might safely say that large 
jackets would not be worn by steam engines next 
winter. Mr. Borodin stated the economy in steam 
to be about 23 per cent., and in the fuel 32 per cent. To 
what was this economy in the fuel due? If the economy 
in the fuel had been 23 per cent., the same as in the 
economy in the water used, and it had been said to have 
been due to the compound engine, it would have looked 
very much as if it were due to the furnace and boiler of 
the compound engine, and a would have very carefully 
eliminated the two things. They would want to know the 
efficiency of the engine. Mr. Borodin did remark that it 
might have been due to extra careful stoking. In the 
absence of any evidence alleged to the contrary, he thought 
they must conclude that it was due either to the stoking 
or to the furnace, because there did not appear to be any 
sufficient reason for this difference in the 32 per cent. 
gained in the fuel and the 23 per cent. in the case of the 
water. One thing that ibly might affect it was the 
difference in the blast, use in some varieties of the 
compound engine there might be just half the number of 
exhausts to what they got in the ordinary locomotive, and 
possibly this might add to the even burning of the fire in 
some way, or ibly having to produce less steam in a 
given time might enable more perfect combustion and 
evaporation to take — He did not wish to give an 
opinion on either of these points, but he thought in the 
one case Mr. Borodin did not send the exhaust steam 
into the chimney, but condensed it in order to find 
out how much heat there was in it. So that, on 
the whole, he thought it must be said that this gai 
in the fuel over the water was due to more careful stoking, 
or to some difference in the boiler of the engine, and there- 
fore that 10 per cent. ought to be rather deducted from 
the gain in the water. They must admit that the boiler 
and furnace of the compound engine were more efficient 
than those of the simple one, and therefore they must make 
a deduction from the gain shown by the engines. Then 
there was another point in regard to the throttling of steam. 
Mr. Borodin showed that as the regulator was closed the 
pressure of the steam in the cylinder differed from the 
pressure in the boiler, and that as they closed the regulator 
the pressure became greater. Mr. Halpin attributed this 
in part to the narrower steam pipes, but in the absence 
of any evidence with regard to the opening of the regulator 
in this case he did not think they ought to take into 
consideration the steam pipe, because if they had only three 
square inches in the regulator and eight in the steam pipe, 
even though they admitted the steam pipe was not large 
enough for its work, yet there was no good making it larger 
so long as the regulator was only opened to that amount ; 
and it distinctly followed from what Mr. Borodin had said 
that the diminution in these pressures given was due to 
the closing of the regulator and tothatalone. Mr. Borodin 
had omitted certain tests—he was very sorry that should 
have been the case—which were not congruous with others 


or not in accordance with what one would expect. He 
should earnestly entreat all experimentalists to give them 
all the results in their entirety—to give them in their 
naked hideousness, whether they liked them or not, because 
many advances had been made in scientific discovery and 
other things simply by the consideration of these anomalous 
results, and it was a pity that any records in such a valuable 
series of experiments should be omitted simply because 
they did not seem to agree well with others. 

Mr. Borodin replied briefly on the whole discussion, and 
after votes of thanks and general business had been trans- 
acted, the meeting broke up. All the a being 
terminated, the remainder of the week was devoted to 
various excursions, To two of these we have alread 
referred. On Thursday a large party visited Woolwich 
Arsenal and Tilbury Docks. The latter has been so fre- 
quently described in our pages that we need add nothin 
now concerning them. On Friday the Southern Outfal 
Pumping Station was visited, Messrs. Westwood, Baillie, 
and Co., Poplar, and the torpedo boat works of Messrs, 
Yarrow and Co., Isle of Dogs. These works are 
situated on the Thames, near Blackwall. They were 
started twenty years ago, and at first were devoted 
to the construction of steam launches. Since then 
improvements have followed in rapid succession, and 
Messrs. Yarrow and Co. have been forced to continually en- 
large their establishment so as to keep pace with, or rather 
to be always slightly ahead of the times, and ready to meet re- 
quirements which always follow what science first shows 
to be within the limits of practicability. There have been 
constructed here over 700 steamers, varying in size from 
launches 30ft. long to vessels of 170ft., and at the present 
time about 1200 men find employment. Not only are the 
vessels built in the yard, but also the machinery, which 

tly facilitates construction and 6 the cost of pro- 
uction down to aminimum. It was here that the two 
stern-wheelers—Lotus and Waterlily—were built for the 
Nile Expedition. The former, it will be remembered, was 
navigated up to Lord Wolseley’s headquarters at Korti, 
through numerous cataracts which previously were consi- 
dered quite im ble for any kind of steamer, and owing 
to which it will be remembered the rowing-boat scheme 
was resorted to. In fact during one period of the Nile 
Expedition the communication between Cairo and the army 
was entirely dependent upon these two steamers, and in 
consequence of their remarkable success the Government 
ordered eight more stern-wheelers of this firm. To those 
who are well acquainted with the navigation of shallow 
rivers where rapids and sharp bends are met with, it is 
well known that the stern wheeler is the only type of 
vessel which can be adopted with certai .y of success. 
Le Stanley was constructed here some two years since, to 
the order of the King of the Belgians, for the Congo, it 
being of very special design, and arranged for subdivision 
into numerous sections, each of which was furnished with 
four large wheels, so that it could ascend the river where 
navigable, and elsewhere be transported overland, each sec- 
tion being transformed with its four wheels into an ordi- 
nary wagon. By the latest advice we hear this steamer is 
now successfully working above Stanley Pool. Among 
the vessels Messrs. Yarrow have on oder are two stern- 
wheelers, 120ft. long by 24ft. beam, which will have a 
draft of 12in. and a speed of twelve miles, At the present 
time this firm is mainly employed upon the construction of 
torpedo boats, and the following is a list of those they have 
now on order :— 


No. iam. Beam. Speed—knots. 
23 «125ft. by 13ft. building for the British Government .. 19 to 20 
iy for the British Go 


1 135ft. by 14ft. ‘ Falke” type for vernment 22 to 23 
3 119ft. by 12ft. 6in. for the Portu Government .. .. 20 

2 140ft. by 14ft. for the Italian Government oo oe 22 

1 125ft. by 13ft. forthe Dutch Government... .. .. .. 20 

1 125ft. by 13ft. for the ChilianGovernment .. .. .. 20 

2 140ft. by 14ft. forthe Spanish Government .. .. .. 


23 

These are, as regards general design, very similar, differ- 
ing mainly in speed and mode of armament. Jn the 
British boats five torpedo launching guns, having gun- 

wder impulse, are provided, one firing direct ahead and 

our over the side, which latter enables an attack to be 
made while full — is maintained, thereby reducing the 
risk of being hit by the fire from the machine guns of the 
enemy. In the boats building for foreign Powers, in all 
cases two torpedo guns are fixed in the bow, both for 
direct ahead fire—foreign authorities attaching the most 
importance to this system. In the Italian and Spanish 
boats there will be, in addition to the bow guns, also two 
more amidships mounted on a turntable for side fire ; these 
are placed at an angle of 6deg. with one another, and 
arranged for simultaneous discharge. By this plan much 
ter —— of hitting the object aimed at is secured. 
'o give some idea of the amount of material which enters 
into the construction of a torpedo boat, it may be men- 
tioned that the bars forming the skeleton work of the hull, 
if laid out in a continuous line, would extend for a length 
of over two miles, all of which has to be bent into shape, 
punched and fitted up in its place, to which framework 
the outside skin plating of the hull is attached. Amon 
the most notable rem. boats built by Messrs. Yarrow o 
late may be mentioned the Falke pe | Adler, constructed 
for the Austrian Government, in which a speed of 24 knots 
—equal to 274 miles—was obtained, this being the highest 
ray on record; and we understood Mr. Yarrow to say 
that he was pre to considerably improve upon this 
and guarantee thirty miles an hour. 

Various other works were visited also. The whole of 
the arrangements were admirably carried out, and appeared 
to have given general satisfaction. 

Several Belgian engineers availed themselves of an 
invitation to visit the North. Thirteen of them duly 
arrived on Tuesday morning under the guidance of Mr. 
Percy C. Gilchrist, at Middlesbrough ; they were met at 
the station by the President of the Institution of 
Mechanical Engineers ; by Sir Lowthian Bell, ex-president; 
Mr. Gjers, president of the Ironmasters’ Association ; Mr. 
J. Wilson, M.P. for Middlesbrough, and various other of 
the leading men of the district. A special train, provided 
gratuitously by the North-Eastern Railway Company, was 
in readiness to convey the party to the works on the pro- 
gramme, and a special steamer was placed at their service 
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by the Tees Conservancy Commission. The visitors 
included MM. Mayer, from Nancy ; Maurice and Gustave 
Trasenster, D’Audriment, Servais, Krechlingir, Koch, 
Muller, Galland, Lefevre, Osmonde, and Delaine, all of 
whom were from Liége, or the neighbourhood. The train 
first went to Newport, where the blast furnace plant of 
Messrs, B. Samuelson and Co, was visited. Next the 
Ayresome furnaces, ag to Messrs, Gjers, Mills, 
and Co., were inspected. f of the furnaces at these 
works were smelting Bilbao ore, and the other half ordinary 
Cleveland ironstone. Next the party went through the 
works of the North-Eastern Steel Company, and saw 
the basic process in full operation. Only one-fourth 
of the output appears to be now in rails, the other three- 
fourths being in ingots, blooms, tin bars, and wire billets. 
The experience of the North-Eastern Railway Company’s 
engineers is that there is no difference whatever in quality 
as between basic and acid steel rails, But for ship or 
boiler building steel, Lloyd’s rules at present virtually 
exclude basic, and compel the use of steel made from 
foreign ores, From the steel works the party embarked 
on board the steamer in waiting, and crossed the river to 
the Port Clarence Works, belonging to Messrs. Bell 
Brothers. After luncheon, the furnaces, the salt, and the 
new soda works were inspected, and then, re-embarking, 
the party went down the river and out to sea, returning 
eventually to the South Gare Breakwater, whence the 
special train conveyed them to Saltburn. In the evenin 

a banquet was given at the Zetland Hotel in honour o' 


the visitors by members of the Cleveland iron trade, Sir | fF? 


Lowthian Bell presiding. On Wednesday the party visited 
some iron mines, and then, after luncheon at Saltburn, 
went by special train to Darlington. From thence, after 
visiting the steel works of the Darlington Steel and Iron 
Company, the visitors took train to Newcastle, where Mr. 
Percy G. B. Westmacott was ready to receive them and 
conduct them through various Tyneside works. 


LETTERS TO THE EDITOR. 
We do not hold oursel ible for the opini 
[We ourselves responsib i opinions of our 


¥ 4 BECKTON GASWORKS. 

Str,—Your descriptive and very interesting account, with plan 
annexed, in last week’s ENGINEER, of the Beckton Gasworks of 
the Gas Light and Coke Company, mentions as follows :—‘' As 
might be expected from the marshy ground, some difficulty was 
experienced in finding foundations for the structures n for 
these unrivalled gasworks, Gravel was found at an average depth 
of about 20ft. from the surface, but the beds were not sufficient 
consolidated to be trusted for any considerable weight. Mr. F JZ. 


peeing as to reach the blue clay.” There is a mistake or two 
here. 


of Beckton does the chalk weg above the ballast ond that ys 
the bed of the river fronting ton, and a few of the cast iron 
cylinders of the pier are embedded in the same. The ballast is 
met with at depths varying from 30ft. at the river front to about 
16ft, in the rear of the site, below the marsh level, which is about 
6ft. generally below Trinity high-water mark, and which latter is 
the formation level of the works and the coke holes. The cast iron 
iles for the viaducts and the stages of the retort houses are driven 
own to depths varying from 30ft. to 50ft. below the marsh, and 
penetrate from 15ft. to 20ft. into the solid ballast to obtain the 
standard of resistance adopted upon the works, due to the fall of 
6ft. of a one-ton monkey, and so that four blows would not 
drive the pile more than }in., giving a carrying capacity to each 
pile of over twenty tons. The cast iron piles are blunt-pointed, 
and were driven with a short wooden dolly on the head of the pile 
to prevent fractures. 
he concrete is placed under the buildings in detached pillars or 
blocks, dispersed over the areas under the main points of support, 
and so that, in the event of any settlement taking place in a 
foundation, it would be local, and not affect a long length of 
structure, There are some thousands of separate pits of concrete 
under the structures at Beckton, A similar arrangement of con- 
crete foundations has been — at other places in this country 
and on the other side of the Atlantic where ground of compressible 
material has been met with at great depths. The weight on each 
foundation is generally from two to three tons per square foot of 
surface bearing, but I have in a few special cases imposed as much 
as seven tons per superficial foot on the Thaines ballast without any 
settlement, 

You also mention in your description of Beckton that “ the 

iginal design of these works is due to the late Mr. F. J. Evans, 
who was then—1868—the gas company’s engineer.” If you mean 
this remark to apply merely to the selection of the site you are 
right, but it would not be correct with reference to the designs and 
engineering details. I hope I may do no injustice to one who has 
gone from us over to the great majority when I state that for more 
than thirteen years—1868 to 1881—I was designing and building 
the Beckton works, and for eleven years of that period I was alone 
the responsible constructing engineer recognised by the board of 
directors. For the two first years of the building operations—1868 
to 1870—Mr. Evans was the official engineer, but I never saw any 
of his engineering details structurally. After this period he retired 
on the board of directors, and he affixed a memorial tablet upon 
the clock tower to the effect that he was the engineer. At this 
time—1870—scarcely one-fifth of the present Beckton had been 
accomplished. 

Four-fifths of the whole of Beckton I built for the gas company, 
despensing with the usual contract system, the company perform- 
ing their own building operations, purchasing materials, burning 
their own lime, paying for the labour direct, and saving the inter- 
mediate profits, — for the general ironwork. Would that 
other companies practised this system more generally, and insured 
good, sound, economical work. 

The very plan you published is copied from my original plan of 
the works, added to from time to time as the structures advanced. 
During the early part of my time at Beckton I had to shape my 
“ways like unto a celebrated diplomatist, who wrote at the end of a 
busy life thus:—“ I often planted the seed corn in the ground, and 
when the plant grew up and could be seen by all, I knew how to 
ascribe the merit to others, and I had to do it.” 

V. Wyatt, 
Late constructing engineer of the Beckton Works, 

“Ivor,” Goldhurst-terrace, Priory-road, Kilburn, N.W., 

August 23rd, 


GROYNES ON SHIFTING BEACHES, 
Sirn,—Having read your interesting article of the 6th instant, 
‘will you allow me to make the following observations? You very 


justly remark that the open groynes at Brighton have not had a 
fair chance, They have had to contend with many difficulties not 
met with on a beach free from other structures. For instance, 
they are placed between a high concrete groyne to the west, and a 
high timber one to the east. These large solid groynes produce 
cross currents, which cause the shingle to travel in deeper water, 
and check its being cast up near the open groynes. It is also much 
against the anes groynes that only two of them were erected ; as 
only two small structures of this kind are insufficient to raise the 
beach beyond their immediate surroundings. In spite of these 
serious drawbacks, two open groynes—shown on the accompanying 
plan—continued to collect and retain shingle, without damage to 
themselves, during the exceptionally heavy weather in the winter 
of 1884, while at the same time their ly neighbours both east 
and west were seriously —— This state of affairs lasted 
until last autumn, when a considerable portion of the timber groyne 
to the east was washed away, and a large quantity of shingle was 
suddenly released, so that an extensive area of the foreshore was 
lowered, and shingle was taken from the open groynes. This not 
ne open groynes from doing useful work, but 
endangered their own safety. Matters were made still worse 
the continued construction of large groynes to the westward, whic 
further reduced the amount of shingle allowed to enter the em- 
bayment where the open groynes were placed. 

+ must be remembered that these open groynes were put up as 
an experiment, as some of the authorities considered that light 
structures of this nature were not capable of withstanding the 
heavy seas met with on this part of the coast. Two groynes were 
never os to protect the embayment in which they were 
placed. My el was to have four of them and to substitute 
iron gratings for the planking of the timber groyne, and had this 
been done, as I frequently urged, the state of this embayment 
would now be can doubt that the 
open groynes have not had a fair chance, and unless my original 
posal to have more of them is carried out, it is probable that 
the existing ones will be seriously damaged or washed down, as I 
warned the authorities in November last, after the damage to the 
timber groynes occurred. To make all clear to your readers, I 
may perhaps add that the object of m groynes is to allow 
shingle, &c., to be trapped and retained, without impeding the 
free passage of the waves. These groynes consist of vertical iron 
gratings, so arranged that when shingle has accumulated near 
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manner, the pitch of rifling of the Martini-Henry rifle is 22 + *45 
= 59 calibres, 

__From a theoretical investigation, I make out that a solid bullet 
like the Martini-Henry bullet, three diameters long and of density 
10°9, in for stability of flight the rifling to have a pitch of 
50°74 calibres. Again, the pitch of rifling of the Martini-Enfield 
is 15 + *4 = 37°5 calibres, and the bullet weighing 384 grains, 
against 480 grains in the Martini-Henry bullet, is presumably about 
ae oo long, requiring from theory a pitch of 42°4 calibres in 

e rifling. 

Of course, it is to give a slightly sharper twist than 
the theoretical value, in salen to secure a pte of stability. Still, 
I think that for the Martini-Enfield the pitch of rifling might be 
increased to 16in., or 40 calibres, without impairing the stability of 
the bullet in its flight. At the same time, the fouling would be 
diminished and the initial velocity slightly increased. 

In the following table the pitch of rifling of the small-arms given 
in 4 ng article has been expressed in calibres, and the length of the 
bullet in diameters or calibres, inferred from its weight and dia- 
meter compared with the Martini-Henry bullet as a standard, 3 
diameters long, and then the theoretical pitch in the third column, 
the numbers being taken from a table calculated by Captain J. P. 
Cundill, R.A., and Mr. A. G. Hadcock, Inspector of Ord 
Machinery, R.A., from a formula obtained from theoretical inves- 
tigations on certain working hypotheses :— 


Pitch of Length of Theoretical 

System. rifling bullet value of the 
in calibres. | in calibres. pitch. 
Mauser .. .. |  50°8 2°7 57°55 
Vetter... 63°7 2°6 60°26 
55°4 3°1 48°82 
50 2°9 52°72 
Remington .. 46°2 2°8 55°09 
Springfield .. 48°8 31 48°82 
Martini-Henry 48°8 3°0 50°74 
Enfield-Martini 87°5 3°5 42°40 


"It will be observed from this table that the Werndl, Vetterli, 
and Jarman rifles have less rapid twist than the theoretical value, 


while in the Springfield the coincidence is almost complete; in the 
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GROYNES ON BRIGHTON BEACH. 


them, they can be raised when it is desired to cause a further 
deposit on a higher level. The waves then have a longer incline 
on which to spend themselves, and break further from the cliff. 

With regard to the solid groynes, I may mention that the one 
opposite the lifeboat house, built about two years ago, has during 
that time caused such a scouring away of the beach on its eastern 
side that a pipe which for more than twenty years had been buried, 
is now exposed several feet above the surface of the beach. Before 
this groyne was built there was shingle nearly to the top of the 
cliff, and now the cliff is exposed vertically several feet, so as to 
endanger the manhole of the sewer. Under the West Pier the 
eg of some bracing rods, which was nearly on a level with the 

h, is now about 10ft. above it. The principal concrete groyne 
is the one opposite Paston-place, Kemp Town. This has cost over 
£11,000. On its western side this groyne has accumulated shingle 
which may be reckoned by acres, but on its eastern side the beach 
has been scoured away, so that the roadway has only been main- 
tained by the frequent cartage of chalk, &c. A large hole has also 
been made through the groyne, so that shingle from the western 
may be washed through to the eastern side. 

ith regard to the shingle you noticed against the Hove groynes, 
you may perhaps not be aware that during the last two years the 
Commissioners have caused a large quantity to be barged and 
deposited opposite the groynes, and I believe that the shingle now 
seen may be due to this rather than to the action of the groynes. 
As to the amount of shingle which now travels past Brighton, the 

revailing local opinion is that less.shingle is now deposited on the 
oreshore, because the sea carries less from west to east than it 
used todo. For my own part I cannot help feeling that this is a 
mistaken idea. Doubtless the gasworks’ and other groynes have 
to a certain extent reduced the travel of shingle, but local 

henomena lead me to think that the chief cause of its not being 
el on the beach is the action of the large solid groynes, 
which drive the shingle into deep water, so that it travels past the 
town without being stopped. 

In conclusion, I think it has been proved beyond a doubt that 
solid groynes do as much or more harm than good, while there is 
every probability that a sufficient number of small and inexpensive 
open groynes will not only protect, but raise the level of the foreshore. 
Instead of having new open groynes, the planking of the existing 
timber ones all along the beach can be removed and open gratings 
substituted for them, as I have already proposed. If this were 
done there would soon be a radical change in the condition of the 
beach. The shingle would be less wandering and uncertain. The 

ublic would be able to move about on the beach with greater 
reedom, and without having to climb up to the parade as a means 
of getting over the present huge groynes. The cost of maintenance 
would at once be reduced. y> e portions of the existing 
groynes, which are so unsightly, would soon be buried in shingle. 


A. Dowson, 
3, Great Queen-street, Westminster, August 18th, 


PITCH FOR RIFLED SMALL-ARMS, 


Sir,—In the article on “The Enfield Small-arms Factory and 
Military Rifles,” on 20th August, the twist of rifling is presumably 
expressed in inches—that is, a twist of 1 in 15 means that the 
rifling makes one turn in 15in., or the pitch of the spiral screw is 
15in. Although this is convenient in the process of manufacture, 
for purposes of comparison between different diameters of bore, it 
is necessary to express the pitch of the twist in calibres, which is 
done immediately by dividing the pitch in inches by the number of 
inches in the calibre. We have then a measure of the twist of the 


rifling suitable for any bore, large or small, Counted in this 


remainder the twist of rifling is more rapid than for the theoretica 
value, and on the whole a curious divergence of practice is observ- 
able. A curious optical illusion is experienced in attempting to 
estimate the pitch of the rifling in looking through the bore of a 
rifle or gun. Thus the twist of a Martini-He rifle appears 
much more rapid than that of a field gun; but y the pitch of 
the latter is probably about 30 calibres, while that of the rifle is 
about 50, the illusion being due to the greater relative length of 
the bore of the rifle in diameter, so that the rifling makes about a 
turn and a-half, while in the field gun it does not make a complete 
turn, A. G. GREENHILL, 
August 23rd. 


SMOKY CHIMNEYS, ‘ 


Sir,— some of your readers may be interested in our 
—— experience with smoky chimneys, we send the following 
‘or your perusal:—We were recently consulted by his Grace the 
Duke of Northumberland relative to the smoke proceeding from 


the chimneys of the laundry portion of the domestic offices at 
Syon House, Isleworth. We may remark that these offices are 
situate against the main building, but being of a lower elevation, 
the smoke from the chimneys in question—which is of great 
volume, comprising as it does the combined products from two 
boilers, a steam engine, and large ironing stove—was, with certain 
winds, directed against the windows of the chief apartments, and 
also seriously interferes with clothes drying carried on immediately 
around. The question was to get rid of this smoke without 
attaching any appliance that would deteriorate from the architec- 
tural aspect of the mansion. This we have accomplished after the 
manner described as under :—To the offending chimneys we have 
fitted a syphon, continuing this with 15in. galvanised iron tube 
down the side of the building where it is connected to the drains. 
By the aid of two of our patent annular water spray jets, fixed 
one near the syphon, and the other some distance below, we are 
enabled to direct the smoke down this shaft, and by the action of 
the water spray to precipitate all the floating particles of soot, 
leaving only the lighter portions of the smoke to be disposed of. 
This courses along the main drain, and what remains is ly 
extracted by one of our patent exhaust heads—worked by a fine 
jet of water—placed at the outfall of sewer a quarter of a mile 
from the mansion. It will be noted that this continuous passage 
of smoke through the drains has a deodorising effect on the sewage 
matter contained in them. The particular drain under considera- 
tion is very large for the purpose of a private mansion, the dimen- 
sions being 3ft. by 2ft. 4in., and as this depends upon the storm 
water alone for flushing, it is more or less charged with matter ; but 
the short time our novel system has been in action, a noticeable 
improvement in the absence of sewer gas is acknowledged, owing 
also doubtless to the increased ventilation. The above is therefore 
a@ practical scheme for abating a nuisance under similar circum- 
stances, and at the same time affording a means to an end for the 
continuous deodorising of sewers. In conclusion, we may add the 
whole arrangement is self-acting, and does not need the slightest 
attention. ks, 137, Reg VERITY BROTHERS, 
Regent Works, 137, ent-street, 
London, W., August 18th. 


[For continuation of Letters see page 166.} 


Seipy Dam DRAINAGE WorKS.—The works of drainage intended 
to be carried out for the improvement of an extensive district 
comprising about 14,000 acres have now commenced. Mr, A. L, 
Peace, C.E., of Thorne, is the engineer to the Commissioners; and 
Messrs. ©. Barningham and J. Leggott, of Owston Ferry, are 
the contractors for the sluice, 
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THE EDINBURGH EXHIBITION—ATKINSON’S GIAS ENGINE. 


THE EDINBURGH INTERNATIONAL 
EXHIBITION. 
No. VIII. 

Mr. Joun Cocurane, of Barrhead, exhibits the Atkinson 
differential gas-engine as made by him, and as illustrated 
in our engravings above. These engravings show 
interior and arrangement of 

e yy means e perspective view, Fig. 1 
the action of the parts shown yr Fig 3, 4, 5, and 6 will 


/ 


INDICATOR DIAGRAM, DIFFERENTIAL ENGINE. 


be readily understood. We may refer to our account of 
the engine and its cycle, as given in THe EnGinzer of 
the 7th August, 1885, page 99, as that, taken with the 
engravings now published, constitutes a complete explana- 
tion of the engine. It may, however, be here mentioned 
that the governor acts, as will be seen from Figs. 4 and 5, 
- the gas valve in the s O by causing the end of 
the excentric rod R to touch or miss the piece on the end 


COMBINED 


| 


FIG.6 
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en 


of the gas valve lever. Air enters the pipe X, gas the| We have no indicator di from the engine at 
pipe A, and when gas is admitted at all it mixes with the | Edinburgh, as made by Mr. Cochrane, but Mr. Atkinson 
air in passing from the space O through the valve into the | has sent us those from which we have made the accom- 

D. Ignition is effected by the flame from the | panying engravings. The diagram, as taken by the 
pi W, which has a funnel at I, and ignites the charge | indicator, is shown in full lines, There is no part of the 
» of the port for the purpose is uncovered by the piston, | cylinder where an indicator can be fixed that is always 


as described in Tue ENGINEER of 7th August, 1885. open to the space between the pistons. The indicator 
The following particulars of a brake and gas +" 4 passage is placed so as to get practically the whole of the 
tion test of one of these engines has been sent us by Mr. | working stroke. Ts opens oh Bh, jest allies compression has 
Cochrane :—- 
Brake Test of a 2-H.P, Engine, / {tT 
Time. | Counter. | Difference. | Brake Load. | Gas. A \ | 
min. sec. Ibs. / \ | 
21 50 92,009 VV 
30 45 1277 42 10 
38 55 94,571 1294 20 
47 0 1269 30 
55 15 97,130 1290 40 | 
3 50 98,419 1289 50 oa “| 
= = DIAGRAM PLOTTED FROM INDICATOR DIAGRAM. 
7Oft. in 584 minutes = 71°8ft. per hour. commenced, and closes at A, near the termination of the 
6 working part of the revolution, just before the exhaust is 
“5g = revs. per minute. opened. The sustained is 
Circumference - pressure shut up in the indicator and passage. The motion 
1531 x 14 x as oligsai of the paper drum is obtained from the working piston, 
33,000 = 2727 brake H.P. and does not correspond with equal spaces between the 
18 | pistons, To compare this with an ordinary diagram, equal 
2727 = 26'2 cubic feet of London gas, spaces are carefully measured off from a full-sized model, 


B.ELP, per hour, and ten divisions of a line marked off to correspond, By 
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this means a diagram can be divided off at once for calcu- 
lation, and by laying off ten equal divisions and measurin 
off each line, a diagram can be transposed that would be the 
same as if taken with a motion of paper barrel correspond- 
ing to equal spaces between the pistons. This has been done 
to obtain the diagram given in dotted lines, and this is the 
form in which it should be compared with diagrams from 
sent is the kind of 


other gas engines, The diagram 


diagram the engines give when working economically. 

They will make a larger diagram, and aoe about 20 per 

cent. more brake-power, but not quite so economically. 
Amongst other exhibits by Messrs. Glen and Ross, 


Glasgow, is a 5 cwt. Rigby’s patent steam hammer. The 
hammer has a fall or stroke of 22in., the cylinder is 1lin. 
internal diameter, with a deep mouthpiece or stuffing-box. 
The hammer piston is a solid forging working in the 
— and through the gland. The gland is flat on two 

es, and forms a guide to the hammer piston, which is 
also flattened on the two sides. The hammer face is of 


RIGBY'S STEAM HAMMER. 


forged steel. The te is fixed to a strong box column 
of cast iron, a type first introduced by the makers, and has 
been largely adopted. The steam valve is of the balance 
iston description, and the gearing is so arranged that the 
mer can be worked either by hand or self acting. The 
cross wyper shaft carries the self-acting gear; on this shaft 
there is a clutch working free, and actuated by a steel rod 
fixed at one end, by a pin, to the hammer face, the other 
end slides through a projection formed on the clutch 
already referred to. Upen the same shaft there is a 
ro) nding clutch made to slide on a steel feather sunk 
into the shaft, When the clutches are out of gear the 
hammer works by the long lever handle ; to throw in the 
self-acting a few turns of the small crank handle 
pr. te clutches into contact. The distance or depth at 
which they are geared regulates the length of stroke and 


g|end of the small crank han 


force of blow, and this is controlled by the screw on the 
] dle. The end of the wyper on 
the shaft is connected to the hand lever by short links, 
and thus the reciprocating motion of the hammer piston is 
conveyed to the valve. About 900 Ri by hammers have 
been turned out by the makers, and it is noteworthy 
as their experience that for Government workshops, 
both at home and abroad, self-acting is in great 
favour, while for nearly all other establishments steam 
hammers to work by hand are preferred. Messrs. 
Glen and Ross also exhibit a pair of small coupled 
engines with equilibrium slide valves and reversing valve. 
This system was invented by the makers many years ago 
for the purpose of securing greater durability and quiet- 


ness in the working of small engines. It was found that 
in forges, foundries, and other places exposed to dust, the 
ee link valve motion was liable to wear out rapidly 
and make great noise. The arrangement illustrated was 
therefore designed, and gave the most satisfactory results. 
The cylinders are of the ordinary kind, with a port top 
and bottom ; the valve chest isa square box placed between 
the cylinders, having three cylindrical chambers cast in it, 
and connected by the necessary steam passages. Those 
chambers are lined with brass cylinders, having valve 
rts top and bottom, and admission ports in the middle. 
eable iron piston valves are fitted to the brass linings ; 

the slide valves are worked by excentrics, and the centre 
valve is for starting and reversing the engines in lieu of 


the usual ement of link valve motion. g With the 
lever handle as shown the engines are at rest; by raising 
© 
ti 
| 


GLEN AND ENGINE. 


it the engines go in one direction, by depressing it the 

are shown above they are 
40-ton crane for forging purposes, and they have been 
numerously applied to steam winches, planing machines, 
plate-bending rolls, and hoists. 

Amongst the few wood-working machines finding a 
place in the machinery-in-motion section, the most note- 
worthy perhaps is the patent automatic carver shown by 
the inventor, Mr. John Pollock, of the Victoria Cabinet 
Manufactory, Beith. Our illustration represents a front 
view of this machine, which is the inventors No. 1 size, 
carrying four cutting spindles working on four separate 

els or other subjects. Other sizes are made, however, 

y which through eight cutting spindles a corresponding 
number of panels can be simultaneously operated upon. 
Referring to our illustrations, it will be seen that on a 
frame pivotted on standards at the back of machine and 
provided with a back balance, five vertical spindles are 
carried in front. The centre one acts simply as a pointer 
to travel over the surface of the panel or other embossed 


subject to be copied, which must be of cast iron or other 
hard material. The other four spindles have cutters 


attached revolving at a high velocity, which are actuated 
by leather cording from pulleys on horizontal axle driven 
from main shafting, and cut their way across the surface 
of the wood panel placed underneath, all the cutters having 
equal set and clearance. The table on which els are 
fixed moves backwards and forwards on guides formed on 
the base of the machine; the frame on which carving 
cutters are carried being lifted bodily at the end of the 
travel of table by beak balance, which is brought into 
play by an arrangement of rods and levers, in order that 
fable and panels may pass freely back to the starting point. 
The travel of table is repeated time after time until the 
whole width of the subject to be copied has been traversed 
by the cutters. The work is turned off the machine in a 


POLLOCK’S WOOD-CARVING MACHINE. 


nearly perfect state, requiring only a touch from a skilled 
carver to impart the requisite clearness and precision to 
the outline. The No. 1 machine illustrated can produce 
at one operation four panels 12in. by 6in., in from half 
an hour to one and a-half hours. The No. 2 machine, 
carrying eight spindles, is similarly under the will of the 


specified time. 
In the class of exhibits headed “Scientific rete Mee. 
Messrs. Slack and Brownlow, of Canning Works, Man- 


SLACK AND BROWNLOW’S FILTER. 


chester, show examples of their improved “ compressed 
charcoal ” filters for household and general manufacturing 
purposes. Our illustration shows a series of these filters, 
especially adapted for use in 
manufactories where a large 
and constant supply is neces- 
—- The series may be 
added to, and the conse- 
quent supply of pure water 
increased to any extent. One 
or more of the filters may be 
uncoupled at any time for 
the cleaning or renewal of the 
.,. carbon. The principle of 
y these filters may be explained 
S briefly as follows, by refer- 
ence to the engraving, which 
shows one of them in sec- 
tion :—The water, which is 
admitted through the service 
pipe a, controlled by sup- 
ply tap, passes through 
the solid “compressed car- 
bon ” C, on its way under the 
base of the glass cylinder 
D D, which is introduced to 
compel the water to take a 
circuitous course, and thus 
allow the carbon to act fora 
greater length of time. By 
thismeans the depth of carbon 
through which the water 
passes is taken as being twice 

as great as the apparent depth of the filter. Finally, the 


FILTER. 


water passes through the solid block of carbon E, leaving 
the filter by the down tube, A treble filter, as it were, is 


operator; doing double the quantity of work in the same 
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thus provided in the compass of one, the efficiency being 
correspondingly increased. The outer case is of cast iron, 
tested for a high pressure, and lined with vitreous enamel. 
All the fittings are of brass and block tin, so that the water 
is exempt from any chances of contamination from crude 
metallic surfaces, 


LETTERS TO THE EDITOR. 
(Continued from page 163.) 


ATLANTIC STEAMERS. 

Srr,—With your kind permission I should like to make a few 
remarks on the interesting but uninstructive paper on Atlantic steam- 
ships read by Mr. W. John at the recent meeting of Naval Archi- 
tects in Liverpool. I certainly expected that the constructive and 
inventive talent of the Naval Architects would, in the year 1886, 
have evolved something better than a 7500 ton steamer 400ft. by 
65ft. by 45ft., divided by a longitudinal bulkhead, and propelled by 

N ching © d as to th ti ity of large 

othing was said as e comparative earning capaci! 
steamers compared with moderate sized ships, or of short and 
broad compared with long and narrow ones. Like some steamshi; 
companies, they do not appear to have grasped the fundamen: 
commercial principle that it is as foolish and ruinous for a steam- 
ship owner to employ a vessel of 7500 tons in doing work that 
could be as efficiently and quickly done with one of 6000 tons, as it 
would be for a farmer to employ a wagon and two horses to do 
work that a cart and horse could do equally well—in other words, 
that it is commercially unsound to employ £300,000 in building a 
steamer whose earning capacity will not be greater than another 
costing one-third less, while the amount of depreciation and insur- 
ance of the former will, of course, be much more, and swallow up 
what would be a fair dividend for the less costly vessel. 

To revert to the proposed vessel. The proportions are those of 
the Great Western and the first Cunarder of forty-six years ago, 
while the performances of dozens of vessels of ten and eleven 
beams to length, for ten to eighteen years, in the most trying sea 
in the world, have proved the superiority of long and narrow 
steamers for safety, speed, and comfort in winter. To hear what 
is urged in favour of wide and against long vessels, it might be 
assumed that the latter either break in two or capsize at sea; but the 
class of vessel that disappears at sea is of just the same proportions 
as they propose for Atlantic steamers—viz., the ocean tramp of six 
or seven beams length. Just imagine an Atlantic steamer of the 
same length as the short-looking America, five yards wider and 
three deeper ! 

The tonnage given is far too much, consistent with profit, if we 
are to believe what is said of the seven and eight thousand tonners 
now in the Atlantic trade, in proof of which is the fact that a 
company possessing four of them has paid no dividend since they 
first commenced running. This is accounted for by the enormous 
coal consumption, and the small amount of — carried owing to 
the hold being taken up by engines, boilers, and machinery. It is 
said that some of the largest steamers in the trade only carry 
500 tons of cargo. The horse-power named, 15,000, is at the rate 
of two per gross ton, the greatest hitherto used being 1? in the 
Etruria and Umbria. This power would necessitate a boiler 
room 100ft. long, and would in a 400ft. vessel, place the saloon 
within 60ft. of the stern, or right aft. It is also doubtful if suffi- 
cient space would be left for bunker coal. The idea of a bulkhead 
running through the main saloon, and cutting the saloon accom- 
modation in two compartments—presumably one for gentlemen 
and the other for ladies—is not likely to commend itself to ship- 
owners. In its relation to collision the only effect of such a bulk- 
head would be to put the passengers out of their misery forthwith, 
instead of keeping them in lingering suspense for half-a-day, as in 
the case of the Oregon. If cargo were proposed to be carried, the 
question of working cargo through hatches placed two and two 
would present an insuperable objection. With passengers only it 
would be found next to impossible to divide the passenger accom- 
modation into two longitudinal divisions without any communica- 
tion between the two sides. 

It may be pointed out that there are vessels now in the New 
York trade practically answering the character of pure passenger 
vessels, the quantity of cargo being almost nil, while they carry 
from 500 to 600 saloon passengers. With the experience gained by 
these steamers those shipowners who are playing a waiting game 
are not likely to dispense with either steerage passengers or cargo, 
however fascinating the idea of an Atlantic saloon steamer may be. 
That would involve nearly doubling the fleet and capital of a com- 
pany, as purely passenger steamers could not be run with profit in 
the winter months, for the reason that a vessel which may get 550 
cabin 7 gers in may not get 200 lateron. The vessels 
would consequently have to lay up in winter while a second fleet of 

nger and cargo boats took their place, these again having to 

y up in summer. 

Various reasons were urged on behalf of twin screws, but none, 
to my mind, of much practical value. It was assumed that a 
higher number of revolutions, and consequently greater speed was 
attained with two engines of 6000-horse power each than with a 
single 12,000-horse power engine; but it remains to be proved that 
the Arizona’s engines can be run faster than those of the Umbria. 
The question of revolution is simply one of size and pitch of pro- 

lier, and wear and tear of engines. In the matter of revolution, 

h are therefore on an equality; but in the matter of pitch, the 
advantage will be to the single engines and larger screw. The | 
projecting shafts and supporting struts must retard the 
appreciably, while to lessen the outside length of shafting there 

be a temptation to make the lines aft full, which will have a 

most injurious effect on the sailing qualities of the vessel. The 
loss and trouble caused by shaky sternposts will be as nothing 
compared to what will be experienced with twin screws. It would 
also +4 that two engines of 6000-horse power each would cost 
more t one of 12,000-horse power, while there will be just 
double the number of to get out of order and keep in repair. 
Twin-screw engines will also take up more space, will require more 
engineers, &c., oil, &c., and cost more in repairs and renewals, 
while the very thought of having two such complicated engines as 
those of the Etruria in one ship is enough to appal any sea-going 
engineer. 

_The great argument, however, in favour of twin screws is immu- 
nity from total breakdown; but there is a fal in connection 
with this. There is nothing whatever in the fact of a shaft having 
a fellow on the other side to prevent its breaking, and nothing is 
a than the fact that to double the number of shafts is to 

ouble the number of broken shafts. Thus, if a fleet of single- 
screw boats has a broken shaft every hundredth passage, a fleet of 
twin-screw boats with similar sailings would have a broken shaft 
every fiftieth passage. It is admitted, however, that in the latter 
case the breakdown would be only partial; but even in that case 
there would be danger of the second shaft breaking through over- 
working, with the object of keeping time. 

It is very evident that in every ease shafts break through 
unequal strains caused by the racing and sudden stopping of the 
engines when the ship is pitching in heavy weather. With twin 
screws & new element of danger would come in, namely, the rollin 
of the ship causing the engines to race in addition to racing omeek 
by pitching. With shafts placed about 25ft. apart, the rolling of 
the vessel would cause the screws to be raised and depressed 
alternately, resulting in danger to shafts, besides greater loss in 
speed in rough weather than is the case with single screws. If 
sails are set to steady the ship one screw will be raised and the 
other depressed, causing unequal revolutions and difficult steering. 
If, on the other hand, no sails are used, the vessel will roll and 
the screws race excessively, causing, in addition to the dis- 
advantages before mentioned, greater discomfort to ers, 

The that twin screw vessels will be safer is a error 


not supported by facts. It may be pointed out that broken shafts 
are practically unknown in steamers whose power exceeds one-horse 
power per ton, The reason for this appears to be that in vessels 
of it power, the shaft being and stronger in comparison 
with the hull than in the case of moderate-powered vessels, is 
better able to withstand strains im by the hull when work- 
ing in heavy weather. In proof of this, may be cited the City of 
Rome, Etruria, Umbria, Servia, Aurania, Oregon, Alaska, Arizona, 
America, and the eight new boats of the North German Lloyd’s. 
Collectively these vessels have made about two thousand trans- 
atlantic passages with only one broken shaft occurring, that of the 
Weira a week or twoago. Thus a company might run a weekly 
line to America for twenty years without a breakdown with proper 
in port. 
ow, it is a singular fact that while a fleet of twin-screw boats, 
known as the Twin-screw Line, ing between London 
and America for years, their performances have not been adduced 
as proof of the superiority of twin screws. If twin screws will be 
ts a success, how is it that the performances of these boats have 
not been brought forward to prove it conclusively? If I am not 
mistaken, their usual fine-weather are thirteen or fourteen 
days, while they are not, I understand, quite free of breakdowns. 
Lest I should be twitted, like the Union Liberals, with having 
no alternative policy, I may state my conviction that the best type 
of steamer for the New York passenger trade is a 6000-ton 
Britannic, or better still, an enlarged Adriatic, long, , and 
powerful. Such a vessel would be 500ft. by 48ft. by 36ft. It 
would be a mistake to have less length or greater beam. The 
power should be the greatest that could be obtained by six boilers, 
that number of boilers not to be exceeded. 10,000-horse power 
could be easily obtained, which would give such a vessel an average 
ocean speed of 20 knots, enabling a vessel leaving Queenstown at 
two p.m. on Friday to reach New York the following Thursday 
morning. With improved engines the coal consumption should not 
be more than 2b. per horse-power per hour, giving a total for the day 
of, say, 200 tons, or 1300 tons for the passage. This would allow of a 
large cargo being carried besides p gers. The lati 
for the latter should be made to adapt itself to requirements, that 
for the saloon varying from two to four hundred, and the steerage 
varying from six to twelve hundred. LIVERPOOL. 
August 25th. 


Sin,—Permit me to offer my proportion of the thanks your 
readers owe you for your reproduction of Mr. John’s valuable paper 
on “ Atlantic Steamers,” which appeared in THE ENGINEER of the 
13th inst. Such an extensive repository of modern facts and of 
recent proportions and modes of structure as have been therein 
collected by such a master in the art of marine construction, cannot 
fail to be of the utmost value to novices like myself, who are 
anxious to arrive at just views upon these topics by the shortest 
route; and here permit me to remark that there are three main 
conclusions in regard to Atlantic steamers to which I have been led 
by my studies upon the subject. The first is, that it is vicious in 
principle to attempt to combine a heavy goods traffic with an 
express mail and passenger traffic in the same vessels. It is like 
putting a racer to the plough. The experience gained with torpedo- 
boats shows that one main element of high speed with moderate 
power is lightness; and how can that necessary a be attained 
in a luggage or cargo vessel? My second conclusion is, that the 
frames and beams should be horizontal, with one or two transverse 
or ring frames between every two bulkheads, to which ring frames 
and also to the bulkheads the horizontal frames and beams would 
be firmly secured, while the apo bel the sides and deck would be 
fixed to the horizontal frames and beams. In this way it seems to 
‘me that most strength would be obtained with the least materials. 
My third conclusion is, that the cross sections of the City of Rome, 
Servia, and Oregon, which are given in your pages, are quite too 
rectangular to be reconcileable with a small resistance. It is now, 
I believe, generally admitted that the main resistance of a vessel 
in passing through the water is the resistance of friction, which, as 
in a river of given velocity, varies with the hydraulic mean depth or 
the smallness of the wetted perimeter. The wetted perimeter of a 
vessel with any given area of cross section is a minimum when the 
outline is a semicircle; and although the keel should be kept deep 
to prevent rolling, and the garboard strake should be carried 
gradually down towards the lower part of the keel, the general out- 
line of the cross section should be as near as possible to a semi- 
circle, which is accordingly the form of cross section adopted in the 
torpedo boat built by Messrs. Thompson, and of which you have 
given several views at page 130. Both forms, it is clear, cannot be 
right for speed, and I hold that it is the semicircular section of the 
torpedo boat that is right, and the rectangular sections of the large 
Atlantic vessels are wrong. 

These conclusions, whether accurate or not, are at least distinct, 
and I submit that it would be a great benefit to your readers if Mr. 
John or some other eminent authority would favour us with his 
judgment on the subject. JAMES C, PAULSON. 

Chiswick, W., August 23rd. 


STEAM JACKETS. 

Srr,—On reading over your report of the Institution of Mechani- 
cal Engineers in your issue of 20th August inst., we find that the 
present system of draining jackets was condemned, and very justly 
too. We would, however, point out that the “‘ Lancaster” high- 
pressure steam trap will answer every purpose in drawing off the 
condensed water from engine cylinders, and this they are now 
doing from those belonging to the engines of Messrs. Marshall, 
Sons, and Co., at the Liverpool Exhibition, working at a steam 
pressure of 140 lb. with the most perfect success, we have no 
doubt that their engineer in charge will confirm this statement. 
Probably many members will be attending the Exhibition, and we 
shall be glad if they will call at Messrs. Marshall’s stand. Our 
stand, No. 836, is close by, and the attendant will be glad to take 
visitors to where the steam traps are working. 

Pendleton, August LANCASTER AND TONGE. 


Srr,—I am glad to find that the steam jacket question was dis- 
cussed to a certain extent at the recent meeting of the Institution 
of Mechanical Engineers. There is now, and always has been, a 
great uncertainty as to the true value of the steam jacket, and this 
results, I think, from the way in which it has been used. As was 
pointed out by one of the s ers, there is very serious loss by 
condensation due to external radiation. So great is this loss, I 
am convinced that the jacket may do far more harm than good, and 
this is especially likely to be the case when the steam envelope is 
thin, not more than in. in some cases. 

In order to get the full efficiency out of the jacket, it ought, in 
my opinion, to be made double—that is to say, a jacket inside a 
jacket; this would keep the working steam, as I may call that in 
the jacket, warm and dry to an extent that does not obtain now. 

Very many speakers and writers denounce the presence of water 
in jackets. Now, whether water does harm or not depends on its 
temperature. If the water is as hot as the steam in the boiler, or 
nearly as hot, so far from doing harm it will do good; and the 
best system of jacketting that can be adopted is to cast spiral ribs 
round the cylinder liner, and take water in at one end and 
out at the other, the water flowing round the cylinder, and 
then through a system of tubes heated by the waste 
heat from the boiler. There will then be a constant circu- 
lation of hot water maintained round the cylinder, and the 
whole of the condensation that now takes eg in the jacket, 
amounting to as much, according to Mr. Halpin, as 17} per cent. 
of all the steam generated in the boiler, will be saved; the 
temperature of the water would be kept perfectly under control, 
and the whole cost would be only that of a few yards of wrought 
iron pipe. It seems to me very remarkable that a device so simple, 
so cheap, and so certain to work well has not been tried. There is 
no patent about it yet, and of course the principle cannot be 
patented; but various ways of applying the principle can be 


tented. I have no pecuniary interest in the matter, not being a 
Builder of steam engines. If any of your readers would like jor a 
information I would very gladly write, with your permission, another 
letter on the subject, setting forth my views more clearly, 

London, August 24th, Iso THERM, C.E, 


DEPRESSION IN TRADE, 

Srr,—The report of Mr. J. Head’s speech on the causes which 
lead to the depression in trade, as given: in last week's ENGINEER, 
was interesting if only because it represented a few more of the 
many evils which are alleged to be the cause of trade depression, 
Engineers especially should require radical proof before accepting 
any statement however plausible or pleasant to personal interest, 
or which may be in conformity with commonly acknowledged rules 
and formule, which, however, may also be imperfect. I a leave 
to suggest to those of your readers who take any interest in the 
subject to carefully read ‘‘ Communal and C ial E “Eg 
by John Carruthers, M. Inst. C.E., published by Stanford, Charing 
Cross, London. They will gather from this book a great amount 
of information regarding the important factors to which many 
thinking men are turning their attention, such as the correct defi- 
nitions of wealth and price, values, capital and stock, expansion 
and contraction of trade, cost of production, rent, Free Trade, 
wages, &c. These are of such importance that one cannot discuss 
them all in a letter, but they all tend to prove, and, I think, con. 
clusively, that the causes of bad trade are not to be remedied by 
the — personal suggestions which are made by those who suffer 
in such departments as are affected by mono-metalism, bi-metalism, 
Free Trade, Fair-Trade, war and conquest, peace, taxation, trade 
or professional monopoly, royalties on minerals, rents, and the 
long list which might be given of the actions and re-actions of 
those personally or selfishly interested on one side or the other, in 
the fight of what is called the “‘ survival of the fittest.” 

If it be true, as Mr. J. Head states, that the fight is to be 
carried on by man in the same way as we understand it is carried 
on by the lower animals, then the bonds of society would be broken 
for it would only be just and right that each unit of society shoul 
be freed from all the artificial habits, institutions, laws, and morals 
which are imposed on every member of a civilised society, but from 
which the lower animals are free, 

The remedy for bad trade is not to be found by “‘ fighting,” nor 
is it to be found by patching »p the seamy side of any system such 
as the present, based upon selfish interest in an e, profession 
or ‘* quiescent ” do-nothing branch. It is to be found in “‘ universal 
and free co-operation,” which is distinct from unhealthy co- 
operation of a few workers, manufacturers, and middlemen. 

The subject is simple when stripped of the selfish sophistry 
accumulated round it, through a long diseased commercial con- 
nection. Certain pseudo-political economists have woven theories 
regarding the conditions of “‘ high times” and ‘‘ low times,” ‘‘ pro- 
gress and poverty,” “‘ wealth,” &c., so that when it is necessary to 
touch the personal interests of any, for the common good and 
weal, they bring forward a few specious arguments, and point, like 
fetish worshippers, to Mill or Ricardo, and with powerful emphasis 
on names and customs, pose as defenders of truth. At the present 
time especially, I maintain that it is necessary, and a duty incum- 
bent on all, to reconsider our true industrial and social condition, 
_ rv aim in such inquiry being to arrive at the present truth; 

or, Sir,— 


“Tis not antiquity nor 


That makes truth tru’ 
Washwood Heath, Birmingham. H. KENNETH AUSTIN. 


THE FLOW OF WATER IN PIPES, 

Srr,—A correspondent some time since asked in your pages how 
much water would a pipe lin. bore discharge, the Pipe being 
700 yards long, and 100 yards higher at one end than at the other. 
The question is so put that it is not quite clear whether the pipe is 
straight or vertically curved, and is so far incomplete. I will 
answer it, however, on the assumption that it is, on the whole, 
fairly straight. 

In Neville’s “‘ Hydraulic Tables and Coefficients” will be found 
a table, and rules for using it, which just meets the case raised. 

The pipe runs full bore; therefore its ‘hydraulic mean depth ” 
will be half the radius, or fin. The inclination of the pipe is 1 in 
7. The velocity of the water in such a pipe will be 100in. per 
second, no matter what the length of the pipe may be, For this 
velocity the discharge through a pipe Ijin. in diameter will be, by 
Neville’s tables, 6°136 cubic feet per minute, or, allowing 6°25 gals. 
to the cubic foot, 38°35 gals. very nearly. 

This, it will be seen, is different from the result given by your 
correspondent ‘*T.”’ How obtained I have not the least idea. 

Table VIII., which I have used, was calculated by Neville from 
the formula v = 140 (rs)! — 11 (rs)'; where v is the velocity 
in inches per second, g is the inclination of the pipe, and r the 
hydraulic mean depth = half the radius. AQUARIUS, 

London, August 24th, 


MAIGNEN'S WATER-SOFTENING APPARATUS AND MATERIALS, 

S1r,—In reference to the notice of my softening and von 
arrangement which appeared in your last week's issue, it shoul 
have been stated that experiments were in progress for the extended 
use of the system by the Southwark and Vauxhall Water Company. 
Should these prove successful, the works contemplated would pro 
bably take the form reported in the notice, 

One of the most important points now being tested is the value 
of the sediment or precipitate, re-treated according to one of the 
writer’s recent patents, for use again as softening reagent. It is 
expected this will reduce the cost of ing to half that of any 
other process in existence, V. MAIGNEN, 

London, August 25th. 


THE WHITWORTH SCHOLARSHIPS.—As mentioned by our Glasgow 
Correspondent last week, the students of the Glasgow College of 
Science and under Professor Andrew Jamieson, have been 
very successful, For some time, when it was the practice to limit 
the number of awards to six successful candidates, not only did 
each of them get his £100 bursary over the three years, but it was 
possible, by a system of extra awards, for a Whitworth scholar to 
receive in cumulo as much as £800, On account of the twenty- 
five scholarships which are now ~—, awarded to the successful 
candidates, there is annually paid out asum of £3000, the most 
successful of the students receiving £200, eight others —— 
£150 each, and the remaining sixteen getting £100 each. Out o 
the twenty-five scholarships awarded this year over the whole 
kingdom, as many as seven fall to the lot of Glasgow students. 
The awards for 1886 have been made as follows:—1l, G. OC. 
Humpey, engineer apprentice, Nottingham; 2, R. Holt, 
engineer apprentice, Liverpool; 3, R. Chorley, pattern-maker, 
Manchester; 4, J. H. A. M’Intyre, mechanical engineer, Glasgow ; 
5, W. C. Borrowman, engineer, Glasgow; 6, T. R. Kg mecha- 
nical engineer, Galashiels—formerly Stafford ; 7, J. T. Nicholson, 
marine engineer, ; 8, G. W. Wooliscroft, engi- 
neer apprentice and student, ndon—former] Crewe; 9, IL 
Brown, engineer, Glasgow; 10, R. Wallis, engine fitter, Newcastle- 
on-Tyne ; 11, R. M. Ferrier, engineer, Ardrossan ; 12, R. B. Creah, 
fitter, Crewe ; 13, E. Wilson, engineer student, Leeds; 14, E. 8, 
Padmore, engineer student, Birmingham ; 15, W. H. Watkinson, 
engineer student, Glasgow ; 16, R. Johnston, mechanical engineer, 
London ; 17, J. M. Malcolmson, draughtsman, Woolwich ; 18, H. 
Shoosmith, engineer apprentice, London; 19, E, Codling, en, neer, 
Newcastle-on-Tyne ; 20, C. Day, engineer apprentice, Stockport ; 
21, ©. Hyde, engineer student, Ebbw Vale; 22, A. Etchills, 
draughtsman, Hyde; 23, W. Berry, draughtsman, Glasgow ; 24, 
D. Kemp, mechanical engineer, Glasgow; 25, &, H. Follows, 
engineer apprentice, Manchester. All the six Glasgow men are 
students of the College of Science and Arts, pe ee 


— 


Ava. 27, 1886. 


RAILWAY MATTERS. 


Tue Midland Railway Com is about to lay a mile of steel 
sleepers on the main line north of Leeds, in the vicinity of Shipley. 

THE Chatham and Dover growing so rich 
that it has taken up the role of philanthropist, and has relieved 
the North-London wage Oy some of the worst stock running on 
any road, and is showing self-denial by using it on the Metropolitan 
Extension line, 

Tux Cork and Bandon Railway Company seems to get rails very 
cheaply. Atthe meeting on August 14th, the chairman stated that 
they “ had now laid 424 miles of steel rail, representing 2000 tons, 
at a cost of £3 19s. 6d. per ton, which would be reduced to £2 per 
ton if they sold their old iron rails,” 


THE cost of working the Swiss railways in 1884 was £838 per 
mile; of the mountain lines, £528 per mile; so that the net earn- 
ings were £225 for the mountain lines, and £527 for the other 
railways. The cost of the Swiss railways has been so great, 
however, that their net earnings were but 2°86 percent, on their 
capi 

Ir is stated that for some years Germany, under discourag- 
ing conditions, has enjoyed ore thieds of the ols trade to the 
Caucasus, and it is represen as beyond a doubt that the Trans- 
caspian Railway will tend to spread a knowledge of the ‘‘ superiority 
of German g over all others among the peoples of Central Asia, 
who have hitherto languished in ignorance thereof, and that the 
industry and skill of the Fatherland will be able to drive all com- 
petitors out of the field.” Russian railways in the East receive a 
cordial greeting in Germany, 

Tur North British Railway Company is a trial of a car- 
riage fitted with the electric light to run in the tunnel of the 
Glasgow Underground Railway. A 16-candle lamp is placed in 
each compartment, and by the system tried—Mr. H. 8. P. Carswell’s 
—the lamps light themselves on entering the tunnel, and go out on 
leaving it. It is proposed to use the electric light in the tunnels, 
and during the daytime only, and for this purpose the ordinary gas 
or oil fittings have not been interfered with, so that they can be 
used at night. 

THE construction of the first section of the great Pacific Railway 
which is to connect Buenos Ayres and Valparaiso will, the Buenos 
Ayres Standard of July 16th says, be commenced before the end of 
the month current as from Palermo Park, where it will have 
a junction with the Northern Railway. Mr. Clark’s plans have 
been approved by the National Government, with some i 
alterations, The section will be sixty miles in length, and 
traverse the most —a settled districts, passing south of Luxan, 
not far from Mr. John Brown’s estancia of La Choza, and meeting 
the portion of the Pacific line already made at Mercedes. 


AN examination of the accounts of the chief railway companies 
shows that the tendency is increasing on the part of pe to 
travel by the cheapest . On the London and North-Western 
Railway the passengers during the last six months numbered 
25,148,651 and out of these 22,457,620 travelled third-class, 1,681,401 
second-class, 986,592 first-class, and the remainder season ticket 
holders. On the Lancashire and Yorkshire the numbers were 
17,139,287 third-class, 931,871 second-class, and 577,587 first-class, 
the season ticket holders numbering 14,448, The Midland Railway 
carried 13,983,734 third-class, 290,510 first-class, and 39,933 season 
ticket holders. In all these cases, like those of other railways, 
there is a large increase of the proportion of third-class pas- 
sengers. 

A CoMMISSION appointed in Russia for the testing of rails and 
tires has recently reported, after testing 107 rails and 58 tires. 
The results of the tests were as to rails: (1) The best rails are 
harder than brittle rails. Hard rails are not necessarily brittle. 
(2) The best rails yielded less under the first blow of the drop 
weight, and had greater tensile strength, on an average 92,500 lb. 

r square inch; their extension was less by about 19 per cent., 
and they had less diminution of section by 35 to 40 per cent. (3) 
The best rails contained more carbon and more manganese than 
brittle rails, and less manganese than excessively worn rails. It 
was further observed that a certain relation—not stated—between 
the manganese and carbon in the rails tested = yews advantageous, 
and also a relation between the silicon and phosphorus. The 
samples tested by the commission came from forty different roads, 
and had undergone most diverse experiences, with lives from a few 
months to ten years, and traffic varying from a few tons up to 
20 million tons. The rails were of Russian, English, and French 
make. The Commission found very remarkable differences in the 
amount of silicon and phosphorus in the best as well as in the 
worst rails, and the proportion between these elements also varied 
a. In the best rails, however, the proportion between them 

id not vary much, and averaged 4 of silicon to 1 phosphorus, 
while in brittle rails these elements stood to each other as 3 to 2. 


At the last meeting of the Mersey Railway Company, some 
further interesting facts were given beyond those we mentioned a 
fortnight ago. Since the tunnel was opened in January last the 
railway had carried about 2} million J and on the 
Monday of last week the amount received was £200. The traftic 
shows an unmistakeable tendency to increase, and although the 
travelling during the summer months is as a rule abnormal, in this 
case the growth is likely to continue throughout the year, inasmuch 
as the tunnel under the Mersey will save people from the necessity of 
crossing by boat in the winter months. And another consideration 
is that during the fine weather many people probably prefer the 
open air e, who in winter will seek the comfort and shelter 
of the tunnel. So satisfactory is the traffic considered that the 
directors have proposed and the shareholders have approved the 
payment of interest on the debentures. The most important 
arrangement made by the Board, in addition to those we previously 
referred to, is an agreement with the Cheshire Lines Committee, 
giving the Mersey Railway access to the Central Station at Liver- 

1. This will put them in connection with the great manufactur- 

districts of cashire and Yorkshire, and when the expec 
connection with the Great Northern and London and North- 
Western systems at Birkenhead is effected, the new railway will 
give direct communication between North Wales and Lancashire 
and Yorkshire, These extensions are expected to be completed in 
about another year, 

A REPORT has been published by the Board of Trade on a 
collision which occurred on the 17th July at Rothiemay station, 
on the Great North of Scotland Railway. In this case a passenger 
train from Keith to Aberdeen was started by mistake from Rothie- 
may station at about 1.25 p.m., and came into collision about 
a yards south of the loop points with a special train from 
Aberdeen to Keith. The system upon which this single line is 
worked cannot fail to be attended with great risk. Major Marindin 
says in the report :—‘‘ Iam afraid that it is hopeless to expect that 
the company will voluntarily adopt on their single lines the train 
staff and ticket system of working, admitted by nearly all railway 
authorities to be the safest way of working a single line, and the 
Board of Trade has unfortunately no power to insist upon the use 
of this mode of working, or an equivalent, except upon new lines, 
where it is invariably required ; but I trust that, at any rate, the 
starting signals which are actually in position at this station will 
be brought into use, for it is clear that if these signals had been in 

ration the station-master also must have made a mistake, and 

@ block working between Rothiemay and Huntly must have 
broken down before the authority for the up train to start could 
have been given by the lowering of the starting signal.” This 
gives some idea of how the line is worked. It is added :—‘‘ The 
points and signals at this station should be interlocked, and the 
working concentrated in proper frames, and the rolling stock of 
the = should, as soon as possible, be fitted with the con- 
tinuous brake adopted on this line, for had the carriages as well as 
1 engines in these trains been so fitted no collision would have 
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THE six healthiest places in land and Wales last week were} AN unusually and characteristic programme of the 
Derby, Wolverhampton, Bristol, Blackburn, Brighton, and Hull. een’s visit to h the other day was executed by Messrs. 
LAKE HURON is 250 miles in length; its greatest breadth, 190 | T- and A. Constable, of Edinburgh, the sketches being original. 


miles; mean depth, 800ft.; elevation, 578ft.; area, 21,000 square 


THE deaths registered during the week ending August 21st in 
twenty-eight great towns of England and Wales co: nded to 
an annual rate of 19°5 per 1000 of their te jemnleiion, which 
is estimated at 9,093,817 persons in the middle of this year. 

In London, 2528 births and 1420 deaths were registered last 
week, The annual death-rate per 1000 from all causes, which had 
declined from 22°0 to 18°9 in the three preceding weeks, fell to 
17°9. In Greater London 3324 births and 1760 deaths were regis- 
tered, corresponding to annual rates of 32°7 and 17°8 per of 
the population. 

THE Chronique Industrielle says the following paste will remove 
the rust, and not scratch the finest polished surface :—Cyanide of 
pan may 15 grams; soap, 15 grams; chalk—blanc de Meudon— 

grams; water, sufficient to make a thick paste. Inasmuch as 
removal of rust means removal of material surrounding rust 
pittings, however fine, a paste for the purpose must be a i 
ma‘ 


Tue Revue International de lElectricite says that M. Walter 
Hempel has discovered that an electric machine that gave under 
ordinary —- pressure fifteen ks per minute, gave 
thirty-two sparks per minute when the machine was placed 
in the extra pressure of one atmosphere. Is this true, and what’s 
the cause, and how much would the machine give under, say, 
10 atmospheres, and will the same effect attend dynamo machines, 
and many other questions come up at once ? 


A CORRESPONDENT of an American contemporary writes that 
brass is capable of being tempered. He says :—‘‘ Brass, not hard 
by mixture, but by compression, either by rolling, hammering, 
wire drawing, or any other process which compresses the particles 
of metal, can be, and is, tempered ly, just as easy and in 
the same manner as an equal sized piece of hardened steel would 
be tempered, viz., by heat. By placing.a small — of polished 
steel on the brass - ay to be tempered, and applying the heat so 
as to effect equally the brass and steel, the colour of the steel will 
indicate the temper of the brass, and by this process the brass may 
ey sae in exact proportion to every shade of colour of the 

Mr. ALFRED E, FLETCHER states, in his latest report as chief 
inspector under the Alkali, &c., Works tion Act, that in one 
establishment where lead rich in gold and silver is treated, he found, 
on testing the fume escaping from the chimney, that the value of the 
metals passing away in this form in a year was £3000. The larger 
portion of this escape is now saved by arrangements for causing 
the fume to settle. In a lead smelting works in Wales, a flue or 
culvert three miles long has been erected to give the fume an 
opportunity of —, yet a considerable —— finally passes 
from the top of the chimney into the air. Metallic fumes from 
copper, zinc, arsenic, and other works also escape. Much of this 
= now be prevented by electrical means, as explained by Dr. 

ge. . 

Ir v, and v2 represent the velocities of two plane waves pro- 
pagated in the same direction in quartz, and v’, and v’, the velocities 
of two plane waves propagated in the same direction in a crystal 
which does not possess the power of optical rotation, but which in 


directions perpendicular to the optic axis has the same velocity of | larg: 


light as quartz, then, according to a paper in the Chemical Society’s 
Journal, by K. Exner, it follows from the theories of Cauchy and 
V. v. Lang that—4 (v; + v2) = 4(v') + v2), that is to say, for any 
direction of propagation in quartz, the arithmetical mean of the 
two velocities of propagation is equal to the arithmetical mean of 
the velocities which would correspond with the same direction of 
propagation in a crystal without the power of optical rotation, but 
with the same refraction. From this may be ded Cornu’s law 
that in the direction of the optic axis of quartz, the arithmetical 
mean of the two velocities of propagation of light is equal to 
the velocity of propagation of the ordinary wave in directions 
perpendicular to the optic axis. 

Mr. MatTrieu WILLIAMS assisted in the experiments more than 
forty years ago, made by Starr, the inventor of the incandescent 
lamp. Starr's patent, taken out by King, is dated May 4th, 1846. 
At the end of a barometer tube a bulb was blown, into which a 
platinum wire was fused, and to one end of this a filament or stick 
of gas-retort carbon was fastened, the other wire being carried 
through the mercury, the whole tube being 33in. Jong. Starr tried 
platinum, and platino-irridiumlalloys, in wires and sheets, carbonised 
threads, cane, &c., before he hit upon gas-retort carbon. The lamp 
was repeatedly exhibited in action, at the town hall, and the 
Midland Institute in Birmingham, by Mr. Williams. The carbon 
filament wire or stick was O°lin. in diameter and O’5in. long ; and 
the platinum wire had the same sectional area asthe rod. The 
light was eminently and brilliantly successful ; but funds were 
exhausted, and none concerned in it were adeptsin getting up 
companies. Moreover, Starr was ye in improving the 
magneto-electric machine then in use for electro-plating, &c., by 
Messrs. Elkington of Birmingham; hence the matter was not 
followed up. : 


WritinG on a lubricant for brass work, Mr. H. G. Madan says: 
—‘* Many besides myself have probably been inconvenienced by the 
corrosive action of ordinary lubricants—lard, grease, &c.—upon 
brass and copper, which causes the plugs of stop-cocks to leak or 

t fixed in their places, and does much damage to air pump plates. 

elted india-rubber answers fairly, but it has too little “‘ body” 
and too much glutinosity; moreover, it does, undoubtedly, in 
course of time, harden into a brittle, resinous substance. Vaseline 
is quite without action on brass, and never hardens; but it has not 
sufficient t ity and adhesi 


A mixture of two parts by 


ted | weight of vaseline—the common thick brown kind—and one part 


of melted india-rubber seems to combine the good qualities of both 
without the drawbacks of either. The india-rubber should, of 
course, be pure—not vulcanised—and should be cut up into shreds 
and melted at the lowest possible temperature in an iron cup, being 
constantly pressed down against the hot surface and stirred until a 
uniform glutinous mass is obtained. Then the proper weight of 
vaseline should be added, and the whole thoroughly stirred 
together. This may be left on an air-pump plate for at any rate a 
comple of years without perceptible alteration either ini or the 
rass,” 


Tue death-rate for the whole United States for the last census 
year was 18 per 1000. Comparing it with the rates of some other 
countries for the year 1880, w find that in England and Wales 
the rate was 20°5 ; in the rural districts of England, 18°5; in Sweden, 
18°1; in Belgium, 22°4; in the German Empire, 26°1; in Austria, 
29°6; and in Italy, 30°5. The Sanitary Engineer says the mean 
annual birth-rate of the United States is 36 per 1000 of population, 
and the annnal increase of population from the excess of births 
over deaths is nearly two per cent. a year, and this is exclusive of 
the increase from immigration. The mean annual birth-rates of 
some foreign countries are as follows—viz.; land and Wales, 
35°4 ; Sweden, 30°2; Denmark, 31°9; Belgium, 32; Austria, 39°1; 
German Empire, 39°3. As usual the high death-rates go with the 
high birth-rates. The birth-rate is greater among the coloured 
than amongthe whites, but this difference is less in the rural districts 
than it is in the cities. Taking twenty-three counties in the South 
containing cities or large towns, and having an te popula- 
tion of ,129 whites and 586,038 coloured, we find that the birth- 
rates per 1000 of living population were, for the whites, 28°71, and 
for the coloured, 35°08; while in fifty-one Southern counties con- 
taining only very small towns, and having an aggregate population 
of 542,705 whites, and 591,336 coloured, the birth-rates were: 
white, 34°31; coloured, 39°46, 


THE new passenger lift at Gresham House, Old Broad-street, 
just erected by Messrs. Clark, Bunnett, and Co., on its first twelve 
days’ running made 3180 journeys, carrying 11,626 passengers, at a 
cost of 70s., or one farthing per journey. 

THE British Iron Trade Association return of the make of pig 
iron in the United Kingdom for the half-year ended June 30th, 
1886, compared with the make for the pews gor be of 1885, 
shows that there has been a net decrease of in 1886 of 
270,321 tons, 

A BELGIAN journal makes the extraordinary announcement that 
the Chinese Government has given to an English house an order 
for 190,000 rifles, but has stipulated that they must be of Belgian 
and German manufacture. It would bape from this that the 
reputation of the Ordnance Department is extending to the private 
manufacturers. 


A LOOAL government inquiry was held at Newhaven, August 
18th, by Mr. Thos. Codrington, C.E., to consider an a of 
the focal board to borrow £5900 for the drainage of the town. 
Mr. W. H. Radford, Assoc, M. Inst. C.E., Nottingham, explained 
the plans, and showed the method adopted to store the sewage 
during high tide. The inquiry was adjourned to allow time for 
Mr. Radford to complete negotiations with the harbour authorities, 
the Board of Trade, and the War Offices. 

Mg. W. Crookes, F.R.S., and Drs. Odling and Meymott Tid 
have been carrying out a series of ne experiments wi 
the Thames and other water, and the results so far are of great 
importance, The report, which will be published next month, wil] 
probably do much to allay the groundless fears which have grown 
4 recently through sensational and alarmist microbe theories, 
The Thames water supplied to London last month, it may be men- 
tioned, contained but one part of organic matter—including vege- 

in seven hundred thousand, 

** A cuRIOUS bit of experience,” says the American Manufacturer, 
** has been had phe 2 at one of the ing steel mills in the 
United States. A quantity of material for a bridge was rejected 
by the ge of the buyers, much to the surprise of the pro- 
ducers. e manufacturers decided to make an independent 
investigation, which resulted in showing that the rejected material 
did come up to the specifications. Further research followed, and 
developed the fact that, for a given number of hours after the 
material had left the rolls, its physical qualities gradually changed, 
reaching a period of rest only after a certain time had ; It 
these facts are borne out by the experience of others a good deal 
that is mysterious in steel may be explained.” 

Ir is within the past two years that mica of the best er. 
known as Muscovite, has been discovered in Canada in marketab 
sizes and in peying quantity, and to-day several its capable 
of being developed into fairly productive mines are known. Two 
in the county of Frontenac, province of Ontario, show well-formed, 
e crystals at the surface embedded in white quartz; another in 
Wakefield, county of Ottawa, has been uncovered, and numerous 
have been which, are of excellent 
quality. In the Lake Superior and the e of the Woods dis- 
tricts good mica has been discovered in paying quantity, and a 
company has been formed in Winnipeg to work an important 
deposit in the last-mentioned locality. In British Columbia also a 
fairly good quality is known to exist, but no attempt has yet been 
made to prove the sizes of the available “crystals” or to the extent 
of the deposits in that province. 


Somk important improvements are being made in the Niagara 
railway a. bridge which may turn out to be as dangerous as 
they are difficult of accomplishment in an engineering way. Thefour 
massive towers of stone, which support the big cables of the bridge 
are to be replaced with iron supports, and it is thought now that, 
although perhaps dangerous, this can be done without much inter- 
ference with the use of the bridge. Every precaution to avoid an 
accident has been taken by Mr. Buck, the engineer in charge of the 
work, Workmen are now making room on the sides of the towers for 
the prelimi ironwork, and stone is being chipped away with care 
by experien men, who know just which ones toremove. On 
the tops of the towers men, who look like pigmies from below, are 
drilling in the caps so that when the time comes the hydraulic 
jacks may be applied and the t cables safely ‘cradled from the 
stone supports which have held them up so long, and placed on 
strong iron towers which will replace the stone ones. The cost 
of the new towers will be 40,000 dols. American papers say that 
disintegration of the stone is the reason for changing the towers. 


THOUGH Hook wrote the following in 1664 he was a long way 
from the magneto-electric telephone :—“ And as glasses have highly 
— our seeing, so ’tis not improbable but that there may be 

‘ound many mechanical inventors to improve our other senses of 
hearing, smelling, tasting, touching. ‘Tis not impossible to hear 
a whisper at a furlong’s distance, it having been already done; and 
perhaps the nature of the thing would not make it more impossible, 
though that furlong should be ten times multiplied. ‘And though 
some famous authors have affirmed it impossible to hear through the 
thinnest plate of Muscovy glass, yet I know a way by which it is 
easy enough to hear one s —— a wall a yard thick. It 
has not yet been thoroughly examined how far Otocousticons may 
be improved, nor what other ways there may be of quickening our 
hearing, or pore “4 sound through other bodies than the air; 
for that is not the only medium. I can assure the reader that I 
have, by the help of a distended wire, propagated the sound to a 
very considerable distance in an instant, or with as seemingly quick 
a motion as that of light, at least, incomparably swifter than 
that which at the same time was propagated through the air ; and 
this not only in a straight line, or direct, but in one bended in 
many angles,” 


THE report of the commission ited by the French Chamber 
to inquire into the question of subsidies to the French merchant 
navy, states that since the law passed five years ago came into force 
the amount paid in the way of subsidies to native shipbuilders and 
owners has gone on increasing, having risen from about £150,000 
the first year to upwards of £450,000; and the effect of granting 
these subsidies has so far been fa ble that in respect to steam 
vessels France now comes second on the list, next to England, their 
tonnage being now 197,863 tons in excess of that of the United 
States, and 186,697 tons more than that of Germany. At the 

inning of the year the French merchant navy comprised 14,327 

iling vessels, representing 536,191 tons, and manned by 76,403 
sailors; and 895 steamers of 467,488 tons burden, with 18,288 
sailors. Compared to those for the year 1878, these figures repre- 
sent a diminution of 603 in the number of sailing vessels, while 
there has been an increase of 307 in the number of steamers, with 
a total increase of nearly 30,000 tons. The coast fisheries com- 
prised, at the beginning of the year, 9966 vessels, of which only 
thirteen were steamers, manned by 470,000 fishermen and sailors; 
while the deep sea fisheries comprised 478 sailing vessels, mann 
by 10,054 sailors. The coasting trade was carried on by 2543 
sailing vessels and 379 steamers, with a total of about 18,000 men. 
Marseilles owned 655 vessels of 685,892 tons; Havre, 344 vessels, 
of 491,131 tons; Bordeaux, 221 vessels, of 130,655 tons: Nan 
161 vessels, of 103,966 tons; the ports which come next in point 
importance being St, Nazaire, 9 , Dieppe, and 


mules, 
Na 
It is stated that certain cement makers in Germany are in the 
habit of — into the market what they call Portland cement, 
but what in ity is a mixture of bond fide Portland cement with - 
a large quantity of ground-up blast furnace slag, together with y 
slate, china clay, and lime. The majority of German cement 
makers — against the action of these manufacturers in placing 
this adulterated material upon the market. 
ouen, 
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MARINE ENGINES IN THE NAVY. 

Just one week ago we called attention to the unsatis- 
factory policy pursued by the Admiralty in dealing with 
the machinery of our war ships. Too short a time has 
elapsed, we suppose, to admit of our statements being 
challenged ; but even a week has been sufficient to supply 
strong confirmation of their accuracy. It is well known 

the representative of one journal alone is permitted 


| lai 


to be present during a trial of one of her Majesty’s 
ships, and very many trials are made when he is not on 
board. Indeed, if rumour is to be trusted, he is never 
invited unless it is tolerably certain that things will go 
well. However, the truth finds its way out now and 
then ; and the 7%mes of Wednesday contains a report of the 
last trial of the twin screw despatch boat Phzton, 3750 tons, 
which is extremely instructive. The Pheton has, to say 
the least, been a very disappointing vessel up to 
the time she left the Medway. However, at length she 
was sent round to Portsmouth to complete her steam 
trials, a speed of seventeen knots being demanded. 
This is what the Zimes reporter says concerning her :—- 
“ The trials were made in due course, and at the end of the 
full-power runs, and while the engines were being driven 


7 | at comparatively slow speed, it was discovered that the 


high-pressure cylinder cover was fractured. Subsequent 
investigation proved that the saddle which suppo the 
weight of the piston had become loosened and been broken 
into fi ents by the action of the piston. A committee, 
of which Captain Seymour, of the Duke of Wellington, 
was president, was ~~" to inquire into the causes of 
the accident, and the chief engineer was eventually 
removed from the ship. The defects were made good, and 
bearers of an improved form introduced to diminish the 
grinding of the piston, which in horizontal engines is con- 
siderable. On Monday morning the Phton again got 
under way at Spithead for the purpose of resuming her trial 
under the auspices of Mr. Robert Sennett, of the Admiralty, 
and membersof thedockyard engineering staff. Beforemuch 
progress had been made with the half-hourly observations, 
there was a great rush of steam from the other cylinder— 
the low-pressure one—accompanied by tremendous bump- 
ing. Quite a ic took place in the stokehold and 
engine-room, and the trial was suddenly arrested. It soon 
became evident that the low-pressure cylinder had been 


» | considerably more fractured than the high-pressure cylinder 


at the former trial, and presumably from the same cause ; 
though this and the extent of the crack cannot be deter- 
mined until the cylinder has been opened out and the 

ing removed. Had the trial proved satisfactory, the 
Pheeton would have sailed for China at once. Besides the 
fracture of the cylinder, it was discovered that the piston 
rod was broken inside the cylinder, the severance being as 
clean as though it had been cut with a knife. This is the 
first time that a case of a broken piston rod has taken 
place in the service. Should the examination show that 
the cylinder is cracked beyond remedy, the ship will 
be paid out of commission until a new one can be 
provided.” Some one had to suffer, and so the chief- 
engineer was removed on the first occasion. We 
shall watch with interest to see who will now be removed. 
The “saddle” referred to is no doubt the slipper put 
into some horizontal engines to distribute the weight of 
the piston over a larger surface on the bottom of the 
cylinder. How this “ e detached,” it is very difficult 
to understand, and it remains to be seen how the low- 
pressure cover was fractured. The question arises—Was 
the piston rod which broke of steel, and did it break at a 
sharp corner where there was no fillet? So far as can be 
— from the very meagre information allowed to 
eak out, the engines are too weak for their work, their 
weight having been cut down as much as — It is 
stated furthermore, though not by the Times, that the 
machinery of her Majesty’s ship Hero has come to grief. 
Perhaps some one well informed on the subject will say 
whether this rumour is true or not. 

There isevidence that the machinery of her Majesty's 
ships constantly gives trouble, and that in many cases it is 
only after repeated attempts that ships can be made, so to 
speak, to drag through full-speed trials, all concerned 
knowing that, once through the test, they will not be sub- 
mitted to another like it for years, if ever. No trouble of 
this kind is ever Pract tee in the mercantile marine; a 
hot bearing is the worst thing that occurs. The recurrence 
in ship after “a do anything more serious would not be 
tolerated. We have no doubt whatever that the machi- 
nery of our war ships is not what it ought to be; not 
because of any fault on the part of the makers, but because 
par f have to comply with well-nigh impossible conditions 

down by the Admiralty as to weight, and space, and 
power. The makers take their chance that the ships will 
pull through their six hours’ trial. If they do this, well 
and good. They usually do. The fact remains that the 
full speed power of most of our ships, as stated in parlia- 
men reports, is from 25 to 30 per cent. higher than that 
at which it is safe to work their engines; and this fuct 
should always be taken into consideration in estimating 
the value of our Navy for war purposes, 


JET PROPELLERS, 


Certain mechanical devices appear to exercise a remark- 
able influence on some minds, and engineers are blamed 
for not adopting them, in no very measured terms in some 
cases, It is not in any way necessary that these devices 
should have been invented by the men who advocate their 
adoption in order to secure that advocacy. The intrinsic 
attractions of the scheme suffice to evoke eulogy; and 
engineers sometimes find it very difficult to make those 
who believe in such devices understand that there are 
valid reasons standing in the way of their adoption. One 
such device is hydraulic propulsion. A correspondent in 
a recent impression suggested its immediate and extended 
use in yachts at all events, and we willingly published 
his letter because the system does no doubt lend itself very 
freely to adoption for a particular class of yachts, 
namely, those provided with auxiliary power only. But 
because this is the case it must not be assumed 
that the jet propeller is better than screw or 
paddle-wheel propulsion; and it is just as well before 
correspondence extends further that we should explain 
why and in what way it is not satisfactory. The 
arguments to be urged in favour of hydraulic =o 
are many and cogent; but it will not fail to strike our 
readers, we think, that all these arguments refer not to the 
efficiency of the system, but to its convenience. A ship 
with a hydraulic propeller can sail without let or hindrance; 


‘a powerful pump is provided, which will deal with an 


enormous leak, and soon. If all the good things which 
hydraulic propulsion promises could be had combined with a 
fair efficiency, then the days of the screw propeller and the 
| paddle wheel would be numbered; but the efficiency of 
the hydraulic propeller is very low, and we hope to make 
the reason why it is low intelligible to readers who are 
anne of mathematics. Those who are not ignorant of 
them will find no difficulty in applying them to what we 
have to say, and arriving at similar conclusions in a dif- 
ferent way. 

Professor Greenhill has advanced in our a new 
theory of the screw propeller. As the series of papers in 
which he puts forward his theory is not complete, we shall 
notin any way criticise it; but we must point out that the 
view he takes is not that taken by other writers and 
reasoners on the subject, and in any case it will not apply 
to hydraulic propulsion. For these reasons we shall adhere 
in what we are about to advance to the propositions laid 
down by Professor Rankine, as the exponent of the hitherto 
received theory of the whole subject. When a screw or 
paddle-wheel is put in motion, a body of water is driven 
astern and the ship is driven ahead. Water, from its 
excessive mobility, is incapable of giving any resistance 
to the screw or paddle save that due to its inertia. If, for 
example, we conceive of the existence of a sea without any 
inertia, then we can readily understand that the water 
composing such a sea would offer no resistance to bein 
pushed astern by paddle or screw. When a gun is fired, 
the weapon moves in one direction—this is called its recoil 
—while the shot moves in another direction. The 


cause the movement of a ship. The water is driven in 
one direction, the ship in another. Now Professor 
Rankine has laid down the proposition that, other things 


sends the largest quantity of water astern at the slowest 
speed. This is a very important proposition, and it should 
be fully ped and understood in all its bearings. The 


to our gun, we see that a certain amount of work is done 
on it in causing it to recoil; but the whole of the work 
done by the powder is, other things being equal, a constant 
quantity. sum of the-work done on the shot and 
on the gun in causing their motions is equal to the 
energy ve py by the powder, consequently the more 
work we do on the gun the less is available for the shot. 
It can be shown that if the gun weighed no more than the 
shot, that when the charge was ignited the gun and the 
shot would proceed in opposite directions at similar velo- 
cities—very much less than that which the shot would have 
had had the gun been held fast, and very much greater 
than the gun would have had if its weight were, as is 
usually the case, much in excess of that of the shot. In 
like manner part of the work of a steam engine is done in 
driving the ship ahead, and part in pushing the water 
astern. An increase in the weight of water is equivalent 
to an augmentation in the weight of our gun and its 
carriage—of all that, in short, takes part in the recoil. 
But, it will be urged, it is just the same thing to drive a 
large a of water astern at a slow speed as a small body 
at a high speed. 
pal of hydraulic propulsion. The turbine or centri- 
fugal pump put into the ship drives astern through the 
nozzles at each side a comparatively small body of water 


believethat a velocity of 88ft. per second, or60 milesan hour, 
was maintained. A screw propeller operating with an 
enormously larger blade area than any pump can have, 
drives astern at very slow speed a vast weight of 
water at every revolution; therefore, unless it can be shown 
that the result is the same whether we use high speed and 
small quantities or low speed and large quantities, the case 
of the hydraulic propeller is hopeless. But this cannot be 
done. It is a fact, on the contrary, that the work 
wasted on the water increases in a very rapid ratio 
with its speed. The work stored up in the moving water 


is expressed in foot-pounds by the formula =", where 
W stands for the weight of the water, » for its 


wer augments, not in the ratio of the speed of the water, 
ut in the ratio of the square of its speed. Thus if a screw 
sends 100 tons of water astern at aspeed of 10ft. per second 
per second, the work wasted will be 156 foot-tons per second 
in round numbers. If a hydraulic propeller sent 10 tons 
astern at 100ft. per second per second, the work done 
on it would be 1562 foot-tons per second, or ten times as 
much. But the reaction effort, or thrust on the ship, 
would be the same in both cases. The waste of energy 
would, under such circumstances, be ten times as 
great with the hydraulic propeller as with the screw. In 
other words, the slip would ‘ magnified in that propor- 
tion. Of course, it will be understood that we are not 
taking into account resistances, and defects proper 
to the screw, from which hydraulic propulsion is free; nor 
are we considering certain drawbacks to the efficiency of 
the hydraulic propeller, from which the screw is exempt ; 
all that we are dealing with is the waste of power in the 
shape of work done in moving water astern, which we do 
not want to move, but cannot help moving. If our readers 
have followed us so far, they will now understand the 
bearing of Rankine’s proposition, that that propeller is 
best which moves the greatest quantity of water astern at 
the slowest speed. The weight of water moved is one factor 
of the thrust, and consequently the greater that weight, 
other things being equal, the greater the propelling force 
brought to bear on the ship. 
It may be urged, and with propriety, that the results 


obtained in practice with the jet propeller are more favour- 
able than our reasoning would indicate as possible; but it 
will be seen that we have taken no notice of conditions 
which seriously affect the performance of a screw. There 
is no doubt that it puts water in motion not astern. It 
twists it up in a rope, so to speak. Its skin frictional 
resistance is very great, In a word, in comparing the 


same principle— pace Professor Greenhill— operates to 


being equal, that propeller must be most efficient which. 


reason why of it is very simple. Returning fora moment 


This is the favourite fallacy of the 


at a very high velocity. In some early experiments we: 


velocity. But the work stored in the water must have been 
derived from the engine ; consequently the waste of engine 
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hydraulic system with the normal system, we are com- 
paring two very imperfect things together ; but the fact 
remains, and applies up to a certain point, that the 
hydraulic propeller must be very inefficient, because it, of 
all propellers, drives the smallest quantity of water astern 
at the highest velocity. 

There is, moreover, another and a very serious defect in 
the hydraulic propeller as usually made, which is that 
every ton of water passed through it has the velocity of 
the ship herself suddenly imparted to it. That is to 
say, the ship has to drag water with her. To illustrate our 
meaning, let us suppose that a canal boat passes below a 
stage or platform a mile long, on which are arranged a 
series of sacks of corn. Letit further be supposed that as 
the canal boat passes along the platform, at a speed of, say, 
five miles an hour, one sack shall be dropped into the boat 
and another dropped overboard continuously. It is 
evident that each sack, while it remains in the boat, 
will have a s the same as that of the boat, though 
it had none before. Work consequently is done on 
each sack, in overcoming its inertia imparting 
a velocity of five miles an hour to it, and all this 
work must be done by the horse towing on the bank. In 
like manner the hydraulic propeller boat is continually 
taking in tons of water, imparting her own velocity to 
them, and then throwing them overboard. The loss of 
efficiency from this source may become enormous. So 
great, indeed, is the resistance due to this cause that it 
precludes the notion of anything like high speeds being 
attained. We do not mean to assert that a moderate 
degree of efficiency may not be got from hydraulic pro- 
pulsion, but it can only be had by making the quantity 
of water sent astern as great as possible and its velocity 
as small as possible. That is to say, very large nozzles 
must be employed. Again, provision will have to be 
made for sending the water through the propeller in such 
a way that it shall have as little as possible of the motion 
of the ship imparted to it. But as soon as we begin to 
reduce these principles to practice, it will be seen that we 

t something very like a paddle-wheel hung in the 
middle of the boat and working through an aperture in 
her hull, or else a screw propeller put into a tube 
traversing her from stem to stern. 

We may sum up by saying that the hydraulic propeller 
is less efficient than the screw, because it does more work 
on the water and less on the boat ; and that the boat in 
turn does more work on the water than does one pro- 
pelled by a screw, because she has to take in thousands of 
tons per hour and impart to them a velocity equal to her 
own. Part of this work is got back again in a way suffi- 
ciently obvious, but not all. If it were all wasted the 
efficiency of the hydraulic propeller would be so low that 
nothing would be heard about it, and we certainly should 
not have written this article. 


STEAM ENGINE BREAKDOWNS. 


Mr. Lonerineer’s annual report for 1885, as engineer to 
the Engine, Boiler and Employers’ Liability Insurance 
Company, lies before us. Mr. Longridge apologises for the 
delay which has occurred in its completion and issue. This 
delay has, he tells us, been caused by the ever increasing 
pressure of office work, which has left but little time for 
sifting the year’s accumulation of papers and selecting 
matter suitable for publication. The report contains a 
great deal of interesting information, such as can be 
obtained nowhere else. The company, as no doubt most of 
our readers are aware, insures engines as well as boilers; 
and Mr. Longridge has therefore excellent opportunities 
for learning how and why engines break down. He has 
to record no fewer than 106 failures during 1885, while 
795 occurred during the last six years. This is a very 
large number, and most steam users will agree with us 
that it might be reduced with advantage. It is very often 
assumed that a breakdown is always the result of care- 
lessness on the part of the attendant, or of neglect from 
parsimoniousness, or other reasons, of the owner to get 
repairs done in good time ; but Mr. Longridge’s figures go to 
show that this is not the case. The cause of the 106 break- 
downs may be thus classified : 41 per cent. were due to 
causes purely accidental or unascertained, 13 to old-stand- 
ing defects and ordi wear, 30 to weakness or bad 
design, and only 16 were attributable to the negli- 
gence of the owners or their servants. Out of the whole 
106 no fewer than 24 were failures of spur gearing, 
and we may put these on one side as not belonging 
properly to engine failures. Of the rest we find that 
valve gear gave way frequently, and that air pumps 

ve still more trouble. In eleven instances the gear 
or driving the air pumps broke, and in twelve cases 
the buckets or valves failed. One “total wreck” is 
recorded, but the cause was not ascertained; in five 
instances the crank shafts broke. It will be interesting if 
we examine more closely a few typical examples from the 
many particularised by Mr. Longridge. 

The excentric rod of a beam engine was broken because 
the engine-man had neglected to oil the slide valve. Fora 
similar reason one of the excentric rods in a pair of hori- 
zontal compound engines was broken. In another pair of 
tandem engines a slide valve spindle and one rocking shaft 
pedestal were broken from the same cause. In a beam 
condensing engine the excentric rod was broken in the 
same way. These facts throw a good deal of light on the 
enormous frictional resistance of slide valves, and show 


how dependent they are for proper working on lubrication.: 


This is especially the case when steam dry and of a high- 
—— is used. Some of the failures recorded by Mr. 
ngridge are very curious. Thus, a horizontal tandem 
engine was broken down by a lump of hard ; the 
cylinders were 23in. and 43in. diameter and 5ft. stroke; 
the engine made 65 revolutions per minute ; the power 
was given off by aspur wheel 9ft. in diameter with teeth 
14in. broad, and 3jin. pitch, both the wheel and pinion 
being covered by a sheet iron guard in the usual way. 
“The grease,” says Mr. Longridge, “used for these wheels 
must have been very hard, or there must have been some 
..hard substance in it, for in applying it while the engine 
was at work a lump was carried round with the teeth and 


lifted the cover off its fixing. The cover dropped upon the 
wheel and was torn to pieces. Both wheel and pinion 
were smashed, the boss of the wheel only remaining on the 
shaft. In connection with this breakdown it may be 
mentioned that one of the company’s inspectors, when 
making his periodical inspection of another insured engine, 
found an indentation on one of the teeth of the spur wheel 
which could not be accounted for by anyone at the mill. 
On inquiry, he ascertained that the manager had given 
orders to clear all the old grease out of the wheel race and 
to use it over again. From this the inspector inferred— 
and his inference is probably correct—that a small piece of 
iron hidden in the grease had been carried round by the 
wheel until it came in contact with a tooth of the pinion, 
causing the indentation. As it happened, the teeth were 
strong enough and the clearance sufficient to allow the 
—_ of iron, or whatever it was, to pass through without 
urther d But the experiment is not one to be 
repeated with impunity, and it therefore seems well to 
mention it as a warning to mill managers and enginemen 
against the use of old grease from the wheel-race.” 
In another instance there was a very thorough 
smash up of a condensing beam engine with a cylinder 
30in. diameter and 5ft. stroke. This breakdown occurred 
about noon, without warning and without apparent 
cause. The inspector, on arriving shortly afterwards, 
found the beam broken in front of the main gudgeon, 
the connecting rod end, together with part of the 
connecting ef lying at the Janell of the foundation, 
having carried away the floor. The other part of the 
rod, with the exception of a small piece which remained 
attached to the crank pin, was jammed across the opening 
in the floor. The fly wheel wal driving wheel were lying 
in pieces at the bottom of the wheel race, even the boss of 
the former being broken; in fact, nothing was left on the 
shaft except the crank. The spring beams had broken, 
and the floor of the beam chamber was pulled down. The 
cylinder bottom was broken; no cause could be assigned. 
Mr. Longridge thinks it possible that the beam broke first, 
possibly use of water in the cylinder; but this is only 
an assumption. In another instance a small vertical 
engine was smashed by water flowing over into the 
cylinder from the condenser. The engine had been slowed 
down, but the injection cock was left full open. 

We have said that a large percentage of breakdowns 
occurred to air pumps and their gear. Several of these 
were due to neglect. Of no fewer than six breakdowns 
Mr. Longridge says :—“ All these breakdowns would have 
been avoided if proper care had been taken, for they all 
arose from defects which should have been detected by 
intelligent examination. Air pumps, buckets, and valves 
are, perhaps, more liable than any other to get out 
of order, and yet they are frequently the most neglected. 
When we consider the concussions to which all the fasten- 
ings and joints about an air pump are subjected every 
stroke, and the gritty and corrosive nature of the water in 
which the rods and buckets often work, it must be evident 
that special vigilance must be used if damage is to be 
prevented. The chambers in which the pumps are placed 
should be kept as clean as other parts of the engine-house, 
instead of being, as they often are, too filthy for anyone 
to enter without a change of clothes. They should be 
made accessible by permanent staircases or ladders and 
flooring, and should be well lighted, if possible by daylight, 
and if not, by gas. If this were done many of the diffi- 
culties of making a proper examination would be removed, 
and breakages would certainly be fewer. It is also 
recommended that metallic packing for buckets should be 
abolished. It is both a useless expense and a source of 
danger. A plain brass or iron bucket, about 12in. deep, 
when the water is free from sediment, or one with wood 
lagging when it is gritty, will answer every purpose; for 
it is not necessary that an air-pump bucket should be tight 

r. Lon e very properly u e use 0 r 
curves and Gilets in ail dn eaten diameter of P shaft 
or rod suddenly changes, and he particularly insists on this 
when steel is used. Indeed, it is easy to see that he is 
not specially enamoured of steel—Bessemer steel, at all 
events. He mentions one instance where a crank shaft 
having broken, it was replaced by one of Bessemer 
steel, against his advice. There was a slight change 
in diameter where the crank was put on. There 
was no fillet, the change being made abruptly. The 
result was that a crack commenced at the corner, 
and ran into the bearing, which it caused to heat, 
whereby the engine-man’s attention was attracted, and 
the mischief Teinned before the crank dropped 
off. The shaft was 5zin. in diameter in the journal, 
and 5}in. in the crank seat, so that the shoulder was 
only ;;in. diameter, a quantity which might have been 
accepted as too small to do ~~ harm. r. Longridge 
also gives ——— of the breakage of a crank shaft in 
the case of an uninsured Corliss condensing engine, with a 
cylinder 40in. diameter by 5ft. stroke. The main shaft 
was of Bessemer steel 15in. diameter in the neck, swelled 
to 15}in. at the end to receive the crank, which was held by 
a steel key after having been forced on to the shaft, probably 
by hydraulic pressure. The keyway in the shaft extended 
the full length of the swell, and was cut perfectly square 
in all the corners, The fracture which led to the destruc- 
tion of the shaft commenced at the inner end of this key- 
way, and extended across the shaft, partly within the 
crank and y through the neck, and on one side 
branched off parallel to the axis of the bearing. The final 
fracture appears to have taken place as the crank passed 
the outer centre, and when the piston was commencing its 
return stroke; the latter, being thus freed, was driven 
against the back-end cylinder cover, smashing it and also 
the cylinder. The engine-man was found dead near the 
engine-house door, having either been killed by the shock 
or ca eee the steam. At the coroner’s request Mr. 
Longridge made 


to intense local stress at the corner of the keyway, pro- 
duced by sudden change of form in a material which, 
whether from initial strain set up in ——— 

other cause at present unknown, has prov 


or from some 


itself unfit to 


a report upon the accident, attributing it | o¢ 


bear such sudden changes. We may add here that Mr, 
Longridge has obtained particulars of no fewer than sixty- 
four breakdowns of uninsured engines. In seventeen 
cases the main shafts gave way, in twelve the spur gearing 
was smashed, and in four the engines ran away and the 
fly-wheels were smashed to pieces. 

It is impossible to read this report without seeing that, 
although actual neglect or false economy brought about 
but a comparatively small proportion of the breakdowns 
recorded, the number of these would have been reduced 
had more vigilance been manifested. There is a consider- 
able margin between positive neglect and supineness. An 
engine-man may do his duty so fairly well that it is 
impossible to find fault with him, while his performance 
is so far from pen that it is equally impossible to 
praise him with justice. In the same way, while many 
steam owners do all that is believed to be necessary and 
with promptitude, they use the word “necessary” with a 
certain degree of latitude which leads to bad results, 
The very fact that the cause of a large number of 
breakdowns was unknown seems to us to be evidence 
of want of vigilance on the of some person or 

rsons. Take, for example, No. 21 in Mr. Longridge’s 
ist. “Beam condensing, wrought iron crank shaft 
broken off close to the fly-wheel boss, cause of 

not ascertained.” Now, itis an almost unheard 
of event for a wrought iron crank shaft to break without 
giving evidence of weakness beforehand. We hear 
nothing here of a latent flaw, and it is hard to resist the 
conclusion that if the cap had been lifted and the crank 
examined with care a crack would have been discovered. 
Every crank shaft ought to be stripped and examined once 
in three months. The operation does not take long, and 
will go far to secure the owner of the engine against a bad 
accident. Of course, we are here referring only to shafts 
of some size, say over 5in. in diameter. Again, take the 
following:—“ No. 8 horizontal condensing engine: Wrought 
iron crank shaft, crank pedestal, brass steps, two pedestal 
cap bolts, slide bars, eighteen cylinder cover bolts, gib and 
cotter for air pump connecting rod, and two air pump slide 
bars, connecting rod, crosshead, air pump connecting rod 
broken, and piston-rod bent. Cause of failure: Absence 
of a fillet at junction of neck to body of shaft. The 
square corner had started a fracture at each side of the 
shaft, in the line joining the centres of the shaft and crank 
pin. These fractures had extended through the shaft in a 
direction at right angles to its axis, and were within Qin. 
of meeting when the shaft broke. Owing to the position 
and direction of the fracture the neck did not heat.” 

It seems to be almost certain that if the shaft had been 
examined the fracture would have been discovered. We 
will not pursue this line of ment further. If break- 
downs are to be avoided vigilance must be displayed in 
looking for premonitions of failure; and we may rest 
assured that steam users will best consult their own 
interests if they make it worth the while of their engine- 
men to discover and report the existence of any defect 
which, if not remedied, may lead up to serious conse- 
quences, We fear that only too many pursue a precisely 
opposite course, and discourage their men when they 
manifest any tendency to make what are very much mis- 
called “ complaints.” 


THAMES SUBWAYS, 


AFTER nine or ten years’ more or less wrangling the Metro- 
politan Board of Works have arrived at something like a hopeful 
decision on the question of constructing a tunnel or subway 
beneath the Thames for the benefit of the East-end and the 
opposite shore. Some members of the Board have deprecated 
and opposed the provision of any such facilities; others have 
disputed as to whether a tunnel, if made, should be at Blackwall 
or Shadwell, or some other point. Meanwhile the dwellers on 
either side of the lower Thames have been clamouring for some 
communication by which they could cross the river without 
having to come all the way to London Bridge, and then, having 
crossed, travel all the distance back along the parallel side. 
Hitherto their appeals and demands have been in vain, for the 
subway scheme was delayed ; the steam ferry, which would have 
been a little use at any rate, speedily failed, and the additional 
bridge has only lately been commenced. Now, however, some- 
thing is to be done. The Works Committee of the Board having 
investigated the question, have presented a report, in which they 
express the opinion that the Board should not allow another 
year to elapse without endeavouring to increase the transit 
facilities on the Thames, and advise that the Board should 
prepare a scheme to be submitted to Parliament next year for 
the formation of a subway or tunnel at Blackwall, as was 
suggested by the engineer to the Board in 1882. This recommen- 
dation, being put into the form of a resolution, was considered at 
a recent meeting of the Board, and eventually adopted by 
twenty-nine to ten members, after a long and rather animated 
discussion. Mr. Edwards, who moved the resolution, urged 
that the scheme would be of great advantage to the people on 
both sides of the river, and observed that the question of 
whether or not there should be another subway lower down 
than this must be held over until it was seen how the new 
Corporation bridge answered. Mr. Cook and Mr. Webster, M.P., 
also strongly advocated the project as one that the _ had a 
right to have carried out. Other members preferred the Shad- 
well alternative, and an amendment to that effect was moved, 
but defeated on a division, Mr. Abbott considered both tunnels 
absolutely necessary; while Colonel Hughes, M.P., condemned 
all tunnels as the worst kind of communication that could be 
adopted — for railways, and advised the substitution of 
ferries, On the other hand, Mr. Runtz pointed out that ferries 
were too dependent upon tides, and mentioned that the main 
reason for the construction of Brooklyn Bridge was that even at 
New York, where the difference between high and low water 
was only 8ft., the use of ferry boats had been very inconvenient. 
In the end the proposal of the committee was accepted, and 
there is thus a prospect now of a definite scheme being advanced, 
and, if Parliament approves, carried out, 


AGES OF VESSELS LOST. 


Tue shipping register of the past month contains some facts 
eet sry bearing on the loss of vessels from that register. 
There were 166 removed from the British and Colonial registers 
during the past month. Not less than 55 of these were broken 
up. Out of the 55 there were 10 colonial wooden sailing vessels, 
and 1 small colonial iron steamer, built at Melbourne in 1858, 


Ava. 27, 1886. 


THE ENGINEER. 


171 


We have therefore 44 vessels belonging to the United Kingdom 
which were broken up; and 86 of these were wooden sailing 
ships, and the oldest of the 36 was a vessel built in 1811. Of 
the remainder of the British vessels there were 6 wooden or 
composite steamers, the oldest built in 1847. The 2 vessels 
remaining were iron steamers—one built in 1846 and of 56 net 
tons, and the other built at Lymington in 1868. It is thus 
shown that the vessels broken up were not very old, and that 


may be taken as an indication that the low value of new vessels 8 


is tending rather in the direction of allowing owners of old— 
comparatively old—vessels to replace them with new ships. 
There is another cause of removal which may be glanced at— 
that of the vessels “lost’”"—14 being so described. There were 
10 of these colonial wooden sailing ships; three British wooden 
sailing ships and 1 small iron sailing ship. An interest of 
a different kind attaches to the statement of the vessels 
sold to foreigners—8 in number in the month. There 
were 4 of these which were colonial wooden sailing 
vessels, 8 British wooden sailing ships, and only 1 iron 
steamer. It would appear from these facts that there is a 
clearance of the register of some of the older wooden vessels, 
though at the same time more wooden vessels are being added 
than is generally thought to be the case. For instance, last 
month there were not fewer than thirty-four wooden sailing 
vessels added to the registry for the United Kingdom. Seven 
of these were not new—were built prior to the present year, 
that is; but the remainder were built in the present year. The 
ports of building were largely Yarmouth, Grimsby, South- 
ampton, and Lowestoft, which points at once to the intention of 
the vessels to be employed more or less in the fishing trade. 
But it is clear that there is a tendency to change the mer- 
chant fleet by the removal of the old and the addition of 
new vessels of other forms, type, and material. Hence it may 
be concluded that whilst on the year as a whole there is a reduc- 
tion of the tonnage of the fleet, and whilst the reduction is 
much more in the cargo-carrying vessels, there is also a more 
efficient fleet—one in which the type of vessels is newer, the 
speed generally greater, and there is greater adaptation to the 
special trade of the particular vessel. 


OPENING OF THE SEVERN TUNNEL, 


ANOTHER step towards rendering the Severn Tunnel available 
for general purposes is to be taken on Wednesday next, when it 
will be opened for goods and mineral traffic. We have written 
so frequently upon this great work during its progress that we 
need not now deal with the nature of the undertaking; but we 
may recall the fact that on September 7th last year the first 
trip through was made by a train bearing officials and visitors, 
and that on January 9th the first goods train, consisting of one 
engine, two vans, and fourteen trucks, carrying 150 tons of 
steam coal, was run through from Aberdare to Southampton 
docks. The journey occupied only about eleven hours, the 
passage through the tunnel itself taking but nineteen minutes. 
Both trials were deemed highly satisfactory, but there matters 
practically stopped, for there was still much to be done in the 
way of construction. The hope was that the line might be 
ready for general goods traffic early in the spring, but the heavy 
rain and floods subsequently experienced—coupled no doubt 
with the two mishaps previously sustained through the influx of. 
water—made the engineers more than cautious, and on the 
advice of Sir John Hawkshaw the date of opening was deferred 
until September 1st. In the meanwhile the work has been 
pushed forward vigorously but with exceeding care, in order té 
ensure the line against further disaster. The masonry has been 
carried out to a high degree of solidity and firmness. Powerful 
and specially built pumping apparatus has been erected, and 
highly effective fans and other ventilating appliances have been 
introduced. It may therefore be assumed that when it is once 
opened the railway will be as workable and free from danger as 
engineering science can render such an enterprise. From 
Wednesday next a certain portion of the company’s goods traffic 
will be accommodated, but before that service can be completed, 
and a passenger service established, an extension of the short 
line between Bristol and Pilding, where the railway enters 
the river part of the tunnel, has to be carried out. This will 
occupy a few months longer, but before the end of the year, 
should nothing unexpected intervene, the whole tunnel will be 
opened for every class of traffic. 


THE MILFORD HAVEN NAVAL OPERATIONS, 

Tr is quite impossible to read the spirited and graphic accounts 
of the Milford Haven attack and defence in the Times and Daily 
News without grasping the general features and any lessons to 

learned, As we understand the case the trial was mainly 
one of the handling of torpedo boats and electric lights in the 
attack and def of a passage imperfectly closed by a boom. 
The interest centred on this passage, which lay between Stack 
Rock and Thorn Point, across the greater part of which a boom, 
consisting of baulks chained together, was placed. This boom 
was sufficiently strong only to keep out boats. The attacking fleet 
anchored in water which, it must be presumed, was supposed 
not to be commanded by a heavy fire. Perhaps the ships had 
silenced all guns of sufficient range and power to fire across 
Sandy Haven Bay, and there were no rifled mortars with 
Watkins’ appliances to enable them to strike the ships’ decks. 
We are inclined to think that some supposition detracting from 
the power of the shore batteries is required in support of the 
feasibility of the operations. These chiefly consisted in the 
attacks on each side of torpedo boats. The general opinion 
seems to be that these were allowed considerable latitude on 
both sides as to the positions into which they ventured; this 
was necessary to the object in view. The operations were 
carried out with ability and spirit. It ap as if more was 
likely to be gained in experience by the shore defence than by the 
ships. Evidently electric lights ought to be placed lower than 
was formerly ordered, to illuminate water and discover boats 
effectually, The useful work may be nearly summed up as prac- 
tice in handling torpedo boats, electric lights, range finding and 
searching apparatus, and machine guns. 
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Report on the East Anglian Earthquake of 22nd April, 1884, By 
Megxpota, F.C.S., F.R.A.S., and W. Waits. London: 
Macmillan and Co, 1885.; 223 pp. 

Tuis is a carefully drawn up report upon a subject which, 

in one respect, is most difficult to treat—namely, that in 

examining the numerous reports sent in by people over the 
area over which the earthquake was more or less sensible, 
said to be about 50,000 square miles, it is generally found 
that they are records of impressions of what the writers 
thought they saw and felt rather than what actually 
occurred, Personal peculiarities of the absolutely untrained 
observers vitiate almost all their accounts. Professor 


Meldola’s report is, however, well and judiciously written, 
and the main items of records sent him are carefully 
reviewed. The book shows that earthquake physics are 
attracting the attention of a class of scientific men able to 
weigh evidence and test it by measures and physical data. 
Seismology, as Mallet named it, is no longer the scribbling 
playground of the half-informed guessing and speculating 
eologist, made bold by the difficulty which some years ago 
attended the attempt to prove that his propositions were 
absurd, and it is pleasant to find this report followed up by a 
careful digest of the evidence afforded, viewed in the light 
of modern scientific knowledge and of the subject. t 
part of the book dealing with “The Earthquake in Rela- 
tion to Geological Structure,” which follows the descriptive 
report, affords very numerous topics on which much might 
be said if space were at our disposal, but as it is not, we 
must content ourselves with a reference to only one or two. 
Much is said of the destruction of buildings, which is 
generally greatest on tertiary strata; and that differences 
must be expected over areas of diversified superficial 
formation; and in a very interesting manner Professor 
Meldola has drawn attention to the general agreement of 
observed facts with what has been pointed out by Mallet 
more especially, namely, that the greatest destruction will 
be found on those formations which, of a coherent and 
homogeneous nature, are yet of the semiplastic order, best 
fitted for receiving and transmitting wave vibrations of 
considerable amplitude. The London clay is an example, 
while the drift-sands and gravels—which, as com 

with the former, have practically no elastic range—afford 
an example of bad transmitters, which are nevertheless 
more destructive as foundations than the conformable rocks. 
The great destruction often observable near rivers and sea 
margins and along junctions of different formations are 
considered with reference to the examples which the Essex 
earthquake afforded; but the examples given by previous 
writers, and the explanations which should be attributed 
to Mallet, are credited elsewhere. We have a high opinion 
of the energy displayed by Mr. Milne in his laborious 
working in seismic matters, but we must object to the 
statement that no writer excepting him had laid stress on 
the greater destructive efficiency of the wave energy near, 
and at free margins where the energy is dissipated by 
approximately free motion in one direction or set of direc- 
tions. Professor Meldola has, however, evidently endea- 
voured to give due credit to all, and has succeeded in 
putting a great deal into a few pages. We can commend 
this book as interesting to all geologists, and especially 
to those who are attracted by the application of physics to 
one of the greatest problems in physiography. 


Year-Book of the Scientific and Learned Societies of Great Britain 
and Irdand, Third annual issue. London: Charles Griffin 
and Co. 1886, 

A.tuoucH the year has far advanced, we may make a 
note on this book, for we have sometimes found it useful. 
It comprises the titles, address, date of foundation, and 
objects of the societies in the United Kingdom, and gives 
some information upon the recent work of each, together 
with lists of the papers read during the preceding year 
before sucieties engaged in fourteen different branches of 
science, The names of the chief officers are also given, 
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THE MANCHESTER EXHIBITION. 


Wirn a view to the industrial and art exhibition with which 
Manchester intends to celebrate her Majesty’s jubilee next year, 
considerably more than £100,000 has been guaranteed ; all the 
details have been decided, and the contracts for the building have 
been signed. The scope of the Exhibition is to be this: Seven 
sections, viz.—I. Industrial design, as shown in textile fabrics, 
pottery, metal work, &c.; original drawings for manufactures of 
various kinds, examples of ancient fabrics and designs, and 
architectural designs. II. Industrial processes—textile machi- 
nery, engineering and general plant, and machinery in motion. 
III. Chemical and collateral industries. IV. Handicrafts 
—workers in brass, iron, wood, ivory, needlework, &c., 
illustrating ornamental work in great variety. V. Repre- 
sentation of Old Manchester and Salford, in which the 
handicraft work of Section IV. is performed ; model of the Ship 
Canal, showing docks, locks, waterways, &c. VI. Fine Arts— 
paintings, engravings, sculpture, &c., produced during the Vic- 
torian era. VII, Botanical—fruits and flowers, fairy fountains, 
electric light, music, &c. The contract for the building has been 
given to Messrs. Maxwell and Luke, of Princess-street, Man- 
chester, and the estimated cost—exclusive of Old Manchester 
and Salford—is £32,653. In making this estimate the contrac- 
tors count upon a re-sale of materials equal to fifty per cent. of 
the original cost. The design proposes a building in five sections, 
consisting of a lofty nave and transepts, in the form of a Latin 
cross, with low buildings supporting it on each side. Each of 
these side buildings or courts is to be 30ft. wide, with a view to 
admitting of side exhibits and a central gangway. In Section IL. 
there will be three sub-divisions ; one for motive power, elec- 
trical machines, and machinery in motion of a hazardous 
description ; one of machinery in motion not hazardous ; and 
one of processes not requiring motive power, and not hazardous. 
The floors in the first two of these sub-sections are to be 4}ft. 
below the level of the rest of the flooring. Section IV. 
(Old Manchester) will be so arranged that the whole 
front of the buildings towards the Botanical Gardens will be 
faced by ancient buildings representing Old Manchester and 
Salford. Section VI.—Fine Arts, the exhibits in which will 
probably be worth £200,000—is to be separated from the rest of 
the building by fire-proof screens; and the doorways will be 
deeply recessed as ‘a safeguard against fire, The music-room 


will also be isolated by fire screens. The whole of the frame- 
work is to be of wrought or cast iron gas and water tubing—this 
material being selected because of its practical value afterwards 
upon a re-sale, and because of the ease and rapidity with which 
it can be set up and taken down. The roof, however, and the 
dome will consist partly of glass and partly of corrugated sheet 
iron. The floor will consist of concrete slabs 4in. thick; and as 
a further protection against fire, the central portion of the 
building is to be divided by four 14in. brick walls from the sec- 
tions on each side. It is likewise recommended that wire 
curtains should be provided between the brick walls, to be 
lowered when the building is closed, and by reason of all these 
measures and devices it is claimed that the risk of fire will be 
reduced to a minimum. The total area for the building is put 
at 37,305 superficial yards, which at 17s. 6d. a yard represents 
the estimated cost of £32,653 14s, The Exhibition is to be 
opened in May next. 


THE INDUSTRIAL UTILISATION OF WOLFRAM 
AND SOME OF ITS COMPOUNDS. 


Waritinc on this subject, Dr. G. Heppe says it is remarkable 
that this metal, with its many peculiar and good qualities, and 
its not less interesting combinations, has up to the present only 
found, comparatively speaking, a limited utilisation in the 
industrial arts and the different branches of manufacture, and 
therefore from time to time it cannot appear superfiuous to call 
attention to its merits, and the useful application of some of 
its compounds, It was just thirty years ago last year since the 
metal wolfram was first added to steel, and attention drawn to 
it on account of the great hardness it imparted to the product. 
Innumerable articles have been published concerning the excel- 
lent qualities of the material, and yet very little of it is found in 
daily use compared to the great mass of other steel now used 
for such a number of purposes. The reason for this may, to 
some extent, be, that wolfram steel got for a time into dis- 
credit, because very often articles were brought upon the market 
purporting to be wolfram steel which did not contain a particle 
of that metal. In this manner the idea got abroad that no 
more wolfram steel at all was made. This, however, is by no 
means the case, for not long ago Dr. Heppe had the oppor- 
tunity of visiting the works of Mr. Theodor Kneifch in 
Roswein, Saxony, where nothing else but wolfram metal 
and various preparations of it have been continuously manu- 
factured for g long period, all of which have been sold 
regularly to the large steel works of the country. It is very 
probable also that another circumstance may have prevented 
the extended use of wolfram steel; namely, that the material 
was not always made of a regular quality, caused no doubt by 
using as a mixture with the steel or iron raw wolfram ore 
instead of the pure wolfram metal. In that case a regular 
quality in the product was not to be expected, for at one time it 
would contain a greater and at another a less percentage of 
wolfram, inasmuch as the ores vary considerably in their con- 
tents of metal, and the reduction of the latter out of them does 
not always take place in regular quantities. Besides this, in 
adding the raw ore other undesirable substances, as arsenic, 
phosphorus, sulphur, &c., may accompany it and mix with the 
iron or steel ; which, of course, would thereby assume different 
characteristics. All these evils are at once removed by using the 
pure wolfram metal; it is therefore strongly recommended 
either only to employ this, or an iron containing a known per- 
centage of it, when the object is to produce a steel which shall 
always have the same characteristics. A properly manufactured 
wolfram steel possesses extraordinary hardness and toughness, 
and costs very little more to produce than the ordinary qualities, 
whilst its value rises in a much higher ratio. Wolfram steel is 
not only peculiarly applicable to tools of every kind, as chisels, 
drills, turning tools and the like, for iron and steel, but to the 
improvement of railway materials, as rails, tires for locomotives, 
axles, couplings, &c.; also in the puddling process it is very 
valuable, inasmuch as the wrought iron produced becomes more 
malleable and shows a long silky fibre when broken and bent, 
without in the least impairing its strength or welding qualities 
as compared with other best sorts of iron. It is not advisable, 
however, to permit the percentage of wolfram in bar iron to rise 
above 2} per cent., or else the iron might become too hard. On 
the other hand, when it is a question of steel for cutting imple-- 
ments, stamping dies, files, and similar tools, the percentage may 
rise to 7}, according to the degree of hardness required. For 
tires the percentage can vary from 2$ to 5 ; for axles, 4 to 1 p.c. 
Not only is an addition of wolfram applicable to puddled steel, 
but as is known, it can be applied with advantage to the 
Bessemer process ; indeed, ordinary foundry pig is improved by 
the addition of 1}p.c. of wolfram, and its—the pig—quality 
rendered thereby particularly adapted to castings which are 
subsequently to be annealed or made malleable. In the manu- 
facture of wolfram steel or iron it is of the utmost importance 
to apply the best methods for the purpose, in order to prevent a 
portion of the metal from being burnt away and so being lost by 
oxidation. At the same time the quantity of wolfram must not 
be too large, or else the steel made would be too hard. 

Of all the metals, iron alloys itself the best with wolfram; 
indeed, in all proportions up to 80 p.c. wolfram—but such high 
percentaged alloys are useless because they cannot be melted, 
This is also partly the case when alloyed with other metals, as 
copper, antimony, bismuth, and nickel, for 10 p.c. of wolfram is 
sufficient to make them unworkable. Nevertheless, very 
valuable alloys of wolfram with remarkable properties have been 
produced with a low percentage of that metal. 

It may just be alluded to that wolfram stee) is very applicable 
for steel magnets, as it retains its magnetisra much longer than 
ordinary steel will do. 


THE BIRMINGHAM EXHIBITION.—The machinery portion of the 
exhibition at Bingley Hall, which was opened on Thursday in 
connection with the forthcoming visit to Birmingham of the British 
Association, promises to be a great success, Water, steam, gas, 
and electricity, will all be severally used in supplying motive power 
for the machine exhibits. Prominent among the heavy exhibits 

ill be machinery for propelling 52ft. torpedo boats, 
for propelling 28ft. cutter, and air compressing engines for 
charging torpedoes having a working pressure of 1500 lb. per 
square inch, all of which are sent by Messrs. G. E. Belliss and éo., 
engineers, Birmingham. Messrs. James Russell and Sons, of the 
Crown Tube Works, Wednesbury, contribute boiler tubes up to 
15in. diameter outside, iron and steel tubes, plain, spiral, and 
tapered, for shipbuilding, architectural, and other my 5% 
hydraulic tubes of various sizes, proved from 4000 1b. to 13,000 Ib. 

r square inch, and valves for regulating the pressure of steam 
to any lower pressure, and also a of gas 
tubes. Electricity is being used for lighting the Bingley Hall 
Exhibition. The main hall is illuminated by twenty 3000-candle- 
al are lamps, and incandescent lighting will employ about 220 

ips of 16-candle — each. Two compound Robey steam 
engines of 20 and 35-horse power respectively supply the motive 
power, 
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TOZER’S SELF-FASTE 


END VIEW OF CHAIR. 


NING RAILWAY CHAIR. 


Fig. 3—POSITION OF CHAIR ON SLEEPER, READY TO BE TURNED 


UNDER THE CLIPS. 


RAIL FIXED IN POSITION ON SLEEPER. 


ail 


Fig. 6B—PLAN OF ROAD. 


TOZER AND SON’S SELF-FASTENING RAILWAY 
CHAIR FOR STEEL SLEEPERS. 

THE simplest thing is always the last conceived by inventors 
of mechanical apparatus or plant. The substitution of metal 
slee, in the place of wood has set engineers and others at 
work to ascertain the most economical and at the same time the 
most simple and efficient means of attaching or supporting the 
rails on chairs or otherwise to the sleepers, and hundreds of 
ingenious methods have been devised, but most have been too 
costly, too numerous in parts, or not satisfactory for the pro- 
posed work. Permanent way should have as few parts or 
attachments as possible, and Messrs. Tozer and Son seem 
entitled to claim to have accomplished this. They employ the 
ordinary cast iron chair and key, and fasten it to a steel sleeper, 
at a cost less than usual, as they entirely avoid the expense and 
disadvantages of all loose pieces. Our engravings show how this 
is accomplished. The sleeper itself is constructed with stiff 


spring clips, pressed out of the material of the sleeper itself, as | 


shown most clearly in Fig. 1, and a round hole is at the same 
time punched to receive a short stud projection cast on the chair. 
The ends of the chair are made with bevel and slightly taper 
edges, and by placing the chair as shown in Fig. 3, it is readily 
pulled into the position shown in Fig. 5 by means of a lever. 
Stops are cast on the chair so that it eannot be turned too 
far. The spring clips, whilst possessing great holding-down 
power—much in excess of spikes and trenails—are sufficiently 
elastic to retain their firm grip of the chair, which, when turned 
into its position under the clips and the rail keyed up, becomes 
self-fastened, and cannot possibly move either way. The 
advantages claimed by the inventors are numerous; but a 
metallic permanent way that uses the cast iron chair and has 
absolutely no loose fastenings, needs no commendation by 
claims, and we need only mention that the address of Messrs. 
Tozer and Son is 18, Abingdon-street, Westminster. 


GREEN’S POINT AND SIGNAL-ROD COUPLINGS’ 


A new form of coupling for the ends of the tubular rods by 
which signals and points are worked, is being made by several 
tube and steel manufacturers under the patent of Mr. W. Green, 
of Croft House, Hyde, Manchester. It will be gathered from the 
engravings herewith, that the ends of the rods, whether circular 
tubes or of channel section, are slotted with a half slot in an 


angular direction. The two ends of two rods being placed in a 
coupling socket similarly slotted angularly, and a key driven in, 


the whole are held together firmly although the slots in the 
rod ends are open. The joint is a very simple one, and will 
commend itself to railway men, 


LAMBERTS NEW = PRESSURE WATER 

THE water cock or valve illustrated by the accompanying 
angravings is a new and economical high pressure valve, made 
by Messrs. Thos. Lambert and Sons, Short-street, Lambeth. 
Che cocks are of cast iron, with very small gun-metal seatings, so 
that while they are very strong and efficient they are not 


vempting to those of poorer neighbourhoods, who hold confused 
ideas as to property rights. When closed no water remains in 
them, so that frost will not affect them. The construction of 
the cock is clearly seen from our sectional engraving. The valve 
screws up against a brass bush, and is itself guided by two 


side win 
screw. 


not seen, and is worked by a strong square thread 
arrangement is very simple and ne i 


HARRISON’S LATHE CARRIER. 

THE lathe dog or carrier illustrated by the oy a! 
engraving is just one of those simple things that are the best 
and handiest, and that make a man marvel at the profundity of 
the sleep that could have kept him from making the same thing 
long ago. The carrier is made by Mr. Harrison, of Abergavenny, 
and is for nine jobs out of ten much handier than the ordinary 


carrier, and will in many cases save a good deal of time. It is 
made of malleable iron with hardened pointed set screw, with a 
square head, not a cheese head with a tommy hole as shown. 
Judging by the grip obtainable with a sample sent us, we should 
think that it is quite as firm as with the ordinary carrier, which 
often makes it necessary to remove the work from the lathe 
when it would otherwise be unnecessary. The convenience of 
the new one is obvious. 


BOGIE ENGINE, CALEDONIAN RAILWAY. 

We complete this week by the engraving on p. 168, our illus- 
trations of the fine locomotive exhibited at Glasgow by Messrs. 
Neilson and Co., Hyde Park Locomotive Works, Glasgow. Our 
illustration gives two end views, two sections, and an elevation 
of the motion plate, &c. Beneath this last is an enlarged view 
of the sand pipe, through which a smal! quantity of clean sharp 
sand is blown, right under the tread of the driving wheel, by a 
jet of compressed air from the Westinghouse reservoir. 


New Dock Works IN Fire.—Recent years have entirely changed 
the position of the Fife seaboard with regard to dock accommoda- 
tion. A few years ago only vessels of a comparatively small 
tonnage could load even at Burntisland, but now the largest 
steamers enter thore almost at all stages of the tide. About the 
same time as Burntisland went in for its new harbour scheme a 
tidy little dock was constructed at Wemyss by Mrs. Wemyss, of 
Wemyss Castle, and there, in meeting the demand of a r 
class of vessels, chiefly foreigners and coasters, a very fair trade 
is carried on. Only a few miles further east the coast, however 
—where the Firth hanes a quiet sheltering bay—at Methil, also on 
the Wemyss estate, dock works are at present in course of 
ondualie. Repeated attempts have been made to make new 
harbours and dock works at Kirkcaldy, and had the biil succeeded 
to form a new railway vid Dunfermline to Alloa, presumably in 
conjunction with the Caledonian Railway system, these works 
would, in all likelihood, have been commenced ere now. Several 
plans for new dock and harbour works at Kirkcaldy have been 
obtained, the latest quite recently by several 
gentlemen—local manufacturers, collie: tors, and others— 


ho, at their own ex engaged Sir Jo e, 0.E., to 
upea the subject, but the matter is for the present shelved, 
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KRAUSS’ 


TRAMWAY LOCOMOTIVE. 


a 


7 


4 
\ 
| 
' 
Fig 
' 
pid | 
: 
j 
| 
| 
| 
| 
| 
i 
| = 
° ° 
: 
| 
ore 
Fig 3. 
KRAUSS TRAMWAY LOCOMOTIVES AT THE o ty of coke bunkers .. .. .. .. 400 litres=14 ois ft. Thanks to the powerful brake, which is fitted to both classes 
ANTWERP TRIALS. of engines, the jury classed the Krauss non-condensing loco- 
Messrs, Krauss and Co., of Munich and Linz, entered atthe | Grate surface . . G=0'%5 sq. m.=8 sq. ft. | motive first as regards capacity for pulling up short; while it 
Antwerp Exhibition tramway competition two locomotives, one C=25°5 sq. m. =274 sq. ft. | also occupied the first place with respect to absence of smoke 


condensing, of normal gauge for towns, and the other non- 
condensing, of metre for light railways, being awarded 
by the jury a silver a gold medal respectively. 

In the town tramway locomotive, shown by 1 and 2 of 
the illustrations above, the cylinders are outside; and the 
motion is entirely concealed from sight. The centre line of the 
boiler is only 1°18 m,=3ft. 10}in. above the rail level; and the 
water tank is placed between the frames, thus keeping the centre 
of gravity very low, and giving great stability to the engine. 
The starting, reversing, and brake levers are within easy reach 
of the driver, as also are the handles for the injectors and the 
various cocks. During the whole competition the Krauss loco- 
motive worked regularly, with only a few exceptions due to an 
insufficiency of tank capacity. It was classed second by the 
Jury as regards regular and silent working, and third with 
respect to simple and rational construction. Excepting the 
condenser on the roof—consisting of 108 copper tubes of 
0°037 m.=1}in. outside diameter—which was found too small, 
there was no fault to be found with its working. The following 
are the principal dimensions, and also the relations established 
by the jury, as given in their report :— 

Totallength .. .. .. 8°02m.=Dft. lin, 

oe 2°2 m, =7ff. 2}in, 


F 
; 


Diameter of wheels, four-coupled 
Capacity of watertank .. .. 800 litres=176 gals, 


Tractive effort AE aS = 550 kilogs. = 11 cwt., corre- 
sponding to a useful effect of 63°6 per cent. 


1272; = 716s = 80,000; 261; = 21°57. 


oe the condenser surface, and E the tractive effort, as given 
above. 

Figs. 3 and 4 show the non-condensing engine for coun’ 
traffic, in which all the motion is outside and perfectly oenw 
while great stability is given through the centre of gravity being 
kept very low. The engine is carried by rings, 
round sharp curves easily, and is pulled up short by means of a 
powerful lever brake within reach of the driver’s hand, who is 


protected from the heat of the fire-box and boiler. The following | ®8® 


are the leading dimensions :— . 
Diameter of cylinders .. 
Diameter of wheels, four-coupled .. .. 


BE 


Grate surface .. ee 0°35 sq. m. =4 sq. ft. 
Heating surface ° 20°71 sq. m. =223 sq. ft. 
Boiler de. 15 atmo, = 225 Ib. sq. in. 
Capacity of water tank éa 1010 litres = 222 gals. 
Capacity of coke bunkers . +» 460 litres=16 cubic ft. 
Weightempty.. .. .. .. oe S600k =8} tons. 
Weight in runningorder .. .. .. 10,700 =10} tons, 
Tractive force .. .. .. 1820 kilogs,=1°3 ton. 


and noise, elegance of aspect, and boxing-in. of moving parts. 
It ran 5549 kilom., or about 3500 miles, during the trials, 
consuming per train kilometre 3°76 kilogs. of coke, 14 grammes 
of oil, and 6 grammes of tallow. Locomotives of this type are 
employed exclusively on the tramway between Brussels and 
Evere, which has been in operation during the last three years. 


CONFERENCE AND EXHIBITION OF FrREAPPARATUS AT GRENOBLE. 
—We have received notice that a conference is to be held at 
Grenoble on the subject of arrangements for extinguishing fire and 
for saving life from fire, on September 26th and 27th next. In 
connection with this will be an exhibition of apparatus for extin- 


goes | guishing fire and saving life from fire, open from September 17th, 


for ten days. We commend this question to our readers as one 
greatly neglected. There seems an idea that insuring houses 
inst fire deals with the difficulty, whereas it is open to doubt 
whether the danger to life and property may not even be increased 
by it. The tendency is for owners to be rather less careful and 
anxious about fire when a house is insured, and practically insurance 
— accept the insurance without looking after the conditions 
involving risk. Those who will help in the matter will render 
good public service. Colonel Wethered, who has done admirable 
work in hem oes | a very simple and efficient bey escape, thinks a 
good system might be set on foot and worked through the night 
police. A great deal might be done if public interest were 
miners workmen in dangerous callings e pro- 
tect their lives from risk, 


| 
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| 
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) 
Weight in running order .. .. .. P!=7500kilogs=7°37 tons. 
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THE NAVIES OF THE WORLD. 


FRANCE.—Unarmoured 


Vessels (continued), 


Ix our impression for August 13th we gave particulars 
of the Navy of England. We now proceed to give similar 
epee coucerning the Navies of the rest of the world. $5 | #88 
t will be seen that speeds in the French Navy are more a 
uniform than in the English. There is also reason to con- | Croissurs pe DEUXIEME tons.| knots. 
clude that the speeds stated more accurately represent the eau jaa. | 
mpie' : 
real powers of the ships than do the figures given for our} .. .. | 9000 | 14°83 | 1—260.m,; 9—I4em. 
own war vessels. Chateaurenault .. 1850 | 14°27] 
Armoured Vessels. La Clocheterio ©. 2100| 18°7 | 10—14c.m. 
Infernet .. .. ..| 13°9 1—16e.m.; 
Name. | Armament. Decr’s .. .. .. ../ 1800] 12°04] 1—16c.m.; 9—14e.m. 
30 
1830 | 15 8—I4c.m. 
D'Escapre.+ tons. | knots. Milan 1540 38 5—10e.m. 
mpleted : Rigault-de-Genouilly | 171 4°35 | 
‘Amiral Duperré.. .. 11,100 | 14°22 | 4—S4e.m.; 14—I4e.m. .. 
Dévastation «+ 10,100) 15°17 4—34c.m.; 4—27c.m.; 6—1l4e.m. Completin bail Nil. 
table... .. 9,200| 14°66 { 4—27c.m. _(28-ton) ; 4—27c.m. ding : 
Redo  (24-ton); 6—I4e.m. pe 
Colbert .. .. .. 8,400) 14°47 8—27c.m.; 2—24c.m.; 6—Il4c.m. CLASSE. 
Friedland 8,800 18:3, | 8—27¢.m.; S—l4c.m. Completed : 
arengo “49 | 4—27e.m.; 4—24c.m.; | Beautemps-Beau 1850 | 12°6 5—1l4e.m. 
ee 7,500 | 13°7 | 4—27c.m.; 4—24c.m.; 6—l4c.m. Bourayne 1290} 11°2 | 1—16e.m.; 5—I4e.m. 
Richelieu .. .. 9,100) 18°11 | 6—27c.m.; 5—24c.m.; 8—l4c.m. ayot es 1850] 11°76] 1—I6e.m.; 5—léc.m. 
Suffren ccf aes | 4—27c.m.; 4—-24ce.m.; 6—l4c.m. D’Estrées .. .. ../ 1840! 12°83 1—16c.m.! 5—l4c.m. 
Trident .. .. . 8,800 | 14°17 | 8—27c.m.; 2—24e.m.; 6—]4e.m. Duchaffaut 1340 | 12°72 | 6—I4e.m. 
Savoie .. .. .. .. 5,819] 18°47 | 8—24c.m.; 8—19c.m.; 4—ld4c.m. | Ducouidic .. .. .. 1800} 11°57 | 1—I6c.m.; 5—I4e.m. 
Provence} .. .. 5,819/ 18°9 | 8—24e.m.; 3—19c.m.; 4—l4c.m. dugon .. .. .. .. 1840] 11°72} 1—16c.m.; 5—I4e.m. 
Revanche .. .. 5,819] 13°25 | $—24e.m.; 3—19c.m.; 4—l4c.m. Hamelin* .. 1340 | 12°58 | 1—léc.m.; 5—I4e.m. 
Surveillante.. .. .. 5,758] 18°2 | 8—24c.m.; 4—19c.m.; 4—I4c.m. Kerguelen .. .. 1340 | 12°76! 
Heroiné.. .. .. ..! 5,887) 18 | 8—24e.m.; 4—l4c.m. jer .. ..! 1880] 11°87/ 6—Iéc.m. 
Flandres... .. ..| 5,870/ 18 5—19c.m. 1280 | 11°26 | 6—I4c.m. 
Com: eting & build T 1410 | 11°28 | 4—Il4c.m.; 2—10c.m. 
iral Boudin 11,380] 15 | 8—87e.m.; 12—14e.m Vaudreuil 1280 | 11°0 | 
9700115 4~$4e.m.} 4—27e.m.; 6—]de.m. ta ++ 1850 12°94 | 6—I4c.m 
Indomptable| .. ..| 7,200| 14°5 | 2—42c.m.; 4—10c.m Hirondelle .. .. 1040 | 15°57 | 2—I4e.m, 
Terrible. .. .. 7,200) 14.5 | 2—49c.m.; 4—10c.m. Lino 1210 | 11°48) 6—Il4c.m, 
Caiman... .. .. .. 14°5 | 2—42c.m.; 4—10c.m. Coligny” 1070 | 10°0 | 4 
Neptune 10,581 15 4—34e.m.; 18—I4e.m. Euménide* .. .. 1030 82) 4 
mnus§ 10,650 | 15 | 4—4c.m.: 17—1l4e.m. Com buildin 
Cc es ee} “m.: 17—14e.m. ‘orpedo 
agenta .. .. ..|10,581|15 | 4—S4c.m.: 18—l4c.m. Vi = 
10,581] 15 | 4~B4e.m.; 18—]4e.m. 
Requin.. 7200/14 | 2—49c.m_; 4—100.m. | | Be 
CUIRASSES DE | Name. | Armament. 
SIERES. z 
Completed : = 
yard .. .. .. ..| 6,000] 14°53 | 4—24e.m.; 2—19e.m.; 6—I4e.m. 
Turenne .. .. | 6,400] 14°14 | 4—24c.m.; 2—19c.m.; 6—l4c.m. CROISEUR ToRPILLEUR. tons.) knots, 
Vauban.. .. | 5,900} 14 4—24c.m.; 1—19¢.m.; 6—14c.m, | Completed: 
4,700 | 13°08 | 6—24c.m.; 6—l4c.m. ss 17 5—10c.m. 
iomphante .. 4,700] 12°89 | 6—24c.m.; 1—19c.m.; 6—l4c.m. 
Victorieuse .. .. ..| 4,600] 12°75 | 6—24c.m.; 1—19c.m.; 6—14.cm. Completing & building: 1280 17 5~—10c.m. 
3,770 | 11°89 | 6—19c, m.; 4—l4c.m. — 1280 17 
Atalante} 3,770] 11°83 | 6—19c.m.; 4—14e.m. Vantour 27 | 
Reine Blanche oo 8,621] 11°88 | 6—19¢e.m.; 4—1l4ce.m. 
Thétis 8,621] 11°99 | 6—19c.m.; 4—I4c.m. Avis 
Belliqueuse}”” 8,700] 11°78 | 4—19c.m.; 4—16e.m.; 4—14c.m, | Completed | 
Montcalmt .. 3,840] 11-7 | 6—19¢.m.; 4—l4c.m Bombe .. .. 820} 18t | 6 machine guns. 
Completing & building : Completing & building: 
| +6 machine le 
Garpes-Cores | D: nne | 6 machine guns. 
RASSES. 820 18 6 machine guns, 


| 5,600} 13° | 9-976, m.; 4—10c.m. 

Furieuse .. .. 5,700 | 14 2—34c.m. 

Tonnerre .. .. ..| 5,700/ 14°01 | 2—27¢.m. 
| 4,523) 12 2—27c.m. 
Tonnant .. .. 4,707} 11 m. 
Vengeur | 4,523} 10°83 | 2—34c.m. 
Bélier_ .. .. .. 3,600| 12°87 | 2—24c.m 
Boule-Dogue .. ..) 3,500| 12°25 | 2—24c.m 
Cerbtre.. .. .. 3,800] 11°39 | 2—24c.m. 
Taureau.. .. .. ..| 2,700) 12°54 | 1—24c.m. 
Tigre .. .. .. 8,500] 12°09 | 2—24c.m. 
Onondagat .. .. 2,590) 7 4—24c.m. 


Ra 
Completing & building: 
| 1,639 | 13 1—27c.m.; 2—10c.m. 
Ist Class Cocyte --| 1,639)13 | 1—27c.m.; 2—10c.m 
Phlégéton 1,639/13 | 1—27c.m.; 2—l0c.m. 
Styx 1,689/ 13 | 1—27¢.m.; 2—10c.m. 
1,045 ~4 .m. 
fusée 1,045] 1 4c.m.; 1—90m.m. 
2rd Class yitraile | 1/045) 13 | 1—24e.m.; 1—90m.m. 
Grenade | 1,045|/13 | 1—24c.m.; 1—90m.m. 
Batrertes FLorrantes! 
CUIRASSES. 
Completed : 
ice]... -- 1,600) 6°98 4—19c.m. 


Name. Armament. 


CROISEURS A Batrerig.' tons. knots. | 


Compieted 
16°9  7—19¢e.m.; 14—Il4c.m, 
Tourville 16°9 7—l6c.m.; 14—l4c.m, 
Aréthuse 1 4—l6c.m.; 23—l4c.m, 
Dubourdieu 14 4—l6c.m.; 22—1l4c.m. 
Iphigénie 14 2—1l6e.m.; 18—1l4c.m. 
Naiade .. 14 2—16c.m.; 18—l4c.m. 
Flore .. 12°5 | 22—l4c.m.; 38—10c.m. 
Minerve.. 10°9 | 14—I4c.m, 
Vénus 12°6 | 16—1l4c.m. 
Clorinde | 10 16—l4c.m. 
meting & building: | 
| 16 6—1l6c.m.; 10—14¢.m. 
| 19 6—1lé6c.m.; 10—l4c.m. 
Cecille .. 19 6—l6c.m.; 10—14c.m. 
Surcouf .. 19°5 2—14c.m, 
Forbin | — 
CRoIsEURS DE PREMIERE 
CLassE. | 
Completed 4 | 
Duguay-Trouin .. 15°9 5—19c.m.; 5—1l4c.m. 
’Estaing 15—1 
Forfait . 15—l4c.m. 
Lapérouse 14°7 «15—14c.m, 
Magon 14°17 15—14c.m. 
Primauguet .. 15—1l4c.m. 
Nielly .. 15 15—l4c.m. 
Roland 14°56 15—14e.m. 
illars 14°25 15—l4c.m. 
Completing & building : Nil. 


* Boat, field, and machine guns are omitted, except where they form 
the sole armament. All guns are breech-loaders. 

+ The classification adopted is that given in the French Naval Esti- 
mates, and the names of the vessels are also taken from the same source, 

t These vessels are omitted from the list of the Fleet on the Ist 
January, 1887 (“‘ Valeur de la flotte au ler Janvier, 1887 ”) given in the 
“* Projet” of the French Naval Estimates for 1887; it — therefore be 
assumed that it is ——— they will be removed from the effective list 
0° the Fleet during this y 

g Though these vessels still appear in the list of the French Navy, but 
little money has been voted for their — in 1886, and all work 
on them is now to have been stop 


Emperor Alexander 8440 | 15 
Batrery SHIPS AND 


18 6 machine guns. 
Sainte-Barbe .. 320, 18 | 6 machine guns. 
820 | 18 | 6 machine guns. 
Torpedo Boats. 
TORPILLEURS DE HAUTE MER. 
ing 
m ple’ 
9—(133ft. in length). 
Completed : 
m ple’ building : 
ee ee oe 51—(114ft. in length). 
TORPILLEURS-V EDETTES. 
Completed : 
9—(under 70ft. 
Completing and :—Nil. 
RUSSIA, 
BALTIC FLEET. 
Armoured Vessels.t 
| Ee 
Name. Armament.§ 
| = 
Completed : | tons. | knots. 
Peter the Great .. 9340/ 14 4—12in. 
Kniaz Pojarsky 4500 | 10°5 
Admiral Lazareff .. 10 8—llin, 
Admiral Greig | 3593 | 10 3—llin, 
Admiral Tehitchagoft 3511 10 2—llin. 
Admiral Spiridoff 3740 | 10 2—l1lin, 
Completing & buil 


2—12in.; 4—9in,; 8—6in. 


t The classification adopted is that 
and the names of the vessels are 


fired onde hele blown in her 
i 


§ 
the sole armament, All guns are 


Monitors. 

Completed : 

Pervenets .. .. ..| 8279 8°5 + 4—6in.; 1--9in. mortar 
Netron Menya .. ..| 3370 8°5 | 14—8in. 

Kre 3412 8°5 | 1 

T oo 8°5 4—9in. 

Smertch .. .. 1530 8°2 2—9in. 

es 8°5 4—9in. 

Strelets 

Edinorog .. .. 

Bronenosets.. .. >| 1565 7 2—9in. 

Latnik .. .. « 

Perun .. .. | 

Veshtchun .. . | } 

Koldun.. .. 
Completing & building: | | Nil, 

Half-armoured Vessels. 
Es Armament. 
= 

HALF-ARMOURED tons, knots. 

(Bettep CRUISERS). 

General Admiral |4600' 18 | 6—8in; in.; in. 
* See footnote (}), pr 

+ A measured mile rho 


also taken from the same source. 
Boat, field, and machine. guns are omitted, except whore they form 


obtained. 
ven in the Russian Navy List, 


RUSSIA (Battic Vessels (continued), 


Name. 


Armament. 


Africa .. .. .. ..| 2853 


Razboinik .. .. | 1835 12 to 18 


HAL¥-ARMOURED tons. | knots. 
(Bevtsp CRUISERS). 
Completed (continued): | 
Dimitry Donskoi | 5796 | 16°25 14—Gin.; 4--8}in, 
V adimir Monom | 5706 | 154 | 4—sin.j 4—slin, 
& buildin 
miral Nakbimo! | | 16 4—9in.; 10—6in.; 4—3}in, 
Nevsky ..| 7572 | 16 14—6in, 
__Bmperor Nikolas | 8000 | 16 2—l2in.; —9in, —6in, 
Unarmoured Vessels, 
Name. 28 3 Armament. 
a 
FRIGATES. | tons, | knots. | 
| 
By tlana 8200) 10°56 | 6—Sin.; 6—Gin.; 4—S}in. 
CORVETTES. 
Completed : 
Bayan .. .. 1908/ 11 4—4'2in,; 1—3}in, 
Vitiaz .. .. 2050] 15 8—6in.; 4—3hin. 
= eo cof 20 8—6in.; 4—8}in. 
Skobeleff .. .. 2400) 10 8—6in.; 4—4°2in 
Askold .. .. 2245) 10 8—6in.; 4—4°2in. 
os 2050] 15 8—in.; 4—3jin. 
| 
Completed : | 
Jemtchug .. .. 1725 | 11°9 4—4°2in 
re 


3—6in.; 4—4°2in. 


20--under 70ft. 
Completing and building : 
“ore ver 100ft. in length. 


| 
Name. | | Armament. 
TorPepo VEssELs. tons.| knots. 
Completed : 
17 
Comple' & building: | 
co ce co, 20 20 machine guns. 


BLACK SEA FLEET. 
Armoured Vessels. 


Armament. 


Name. 8 Hi 
PoporrkKas. tons. | knots. 
Completed : 
Novgorod .. .. ..| 2500 7 
Vice-Admiral Popoff..| 8550 7 
Nik 280 8 
Comple' &b 
| 
Tchesma 15 
| | 


2—1llin.; 2—Sjin. 
2—12in.; 8—3}in, 


6—12in.; 7—6in. 


Unarmoured Vessels. 


Nome. ial 


Armament. 


CoRVETTES. 
Completed : 
Sokol 


CRUISERS. 
Pamyat-Merkuriya ..| 3050 
Zabiyaka .. .. 1234 


Completing & building: | Nil. 


2—6in.; 5—4'2in.; 2—3- 
1—8in.; 5—6in.; 2—4 
2—3jin. 


Torpedo Vessels and Torpedo Boats. 


Boats. 


-Complet 


8—over 7O0ft. ” 
6—under 70ft. ” 


Com: 


Name. Armament. 
ja | 
Torrepo Vessets. | tons.| knots, 
Completed Nil. — | 
Completing & building: 
Captain Saken .. ..| 000| 20 | 20 machine guns 


* Four of these are 160ft. in length. 


843 | Bog | 
Ba | $86 | 
Nayezdnik .... | 
Plastun.. .. «. | 
Opritchnik . .. J | 
Completing & building: | Nil. 
CRUISERS, | 
Completed : | | 
Asia os 2483 | 12°5 | 8—6in.; 6—4°2in. 
| 125 | 5—Gin.; 4—4°2in. 
Completing & building: | Nil. —_ _ 
Torpedo Vessels and Torpedo Boats. 
Boats. 
Completed : 
4—over 100ft. in length. 
74—over 7Oft. 
CANONNIERES CUI- 
| 
| 
| 
_ 
Unarmoured Veesels. 
| 
=F 
=) = = 
| 
} 
++ 1060 pr. 
| 
| 14 6—6in.; 4—4°2in. 
14 2—6in,; 5—4’2in. 
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SIBE IAN FLEET. 
Unarmoured Vessel. 


3 
Name. i ii Armament. 
a 
tons. | knots, 
ted: 
Comet 1070 | — | 8°6in.; 
Torpedo Boats, 

Jompleted : 

ComPlder 70ft, in length. 

Completing and building :—Nil. 

GERMANY, 

Armoured Vessels,” 
Namo. 8 Armament. 

A 

a 
ARMOURED Suirs. | tons,| knots. | 

Wilhelm .. 9757 | 15 |18—24ce,m.; 4—2le.m.; 7—l5c.m. 
Kaiser «+ 7676 26c.m.; 1—15c.m.; 6—l5c.m. 

rich der Grosse. . 
Friedrich Carl .. —2lc.m. H 
Kronpring .. .. ..| 5568] 14 short, 
Bayern .. .. 7400 14 
Sachsen... «- 7400 260.m 
Wirttemberg .. ..| 7400 14 

Oldenburg .. «. 5200 134 8—24c.m.; 4—1l5c.m, 
Hansa .. «. «+| 3610 12 8—2le.m, 

Completing & building: | Nil. _ ww 
ARMOURED VESSELS. 

Completed : 

Arminius .. .. 1583 10 4—2lc.m, 
Wespe .. 1109} 9-10 
Viper 1109 | 9-10 
Biene .. 1109} 9-10 
Miicke oe 1109 | 9-10 
Scorpion 1100) 9-10 
Basilisk.. .. 1100} 10 1—80°5ce.m, 
Camiileon .. «. «+| 1100| 910 
co oc, co cof | 9-20 
Salamander.. .. 1109 | 9-10 
Natter .. .. 1109 | 9-10 
co co oof 1100 = 
rummer .. . 


Armament. 
Cruiser Frigates. tons, knots, 
ws | 
Prine 9025 15 }12-17e.m, 
Bismarck . 2856 13 
Moltke .. .. «. 2856 13 
tosch .. e 2856 13 16—15c.m. 
Gneisenau .. .. 2856 13 
2856 14 
Elizabeth .. . 2508 12 19—15c.m, 
Comple’ & building 
ts 4500 18 
Charlotte .. .. 8860 6 18—15¢.m. 
Ersatz Ariadne}... . 4800 18 


Completed : 

Mario 2169 13 8—15e.m.; 2—12¢.m, 
Bophie .. .. .. ..| 2169 14 

15 8—15c.m. 
aa 00 13 4—15c.m.; 6—12c.m. 
1719 18 6—l5c.m.; 2—12c.m. 
1719 13 6—l5c.m.; 2—12c.m. 
Completing & building: 

approx. 
(approx.) 
CRUISERS, 

Moewe .. .. 848 12 4—12c.m, 
Nautilus 716 10 | 2—120.m, 
Completing & building : 


Torpedo Vessels and Torpedo Boats. 


Armament. 


Pfeil ee ee oof 1882 5 
Completing & building : 
_ The estimated cost of this vessel 
is £80,000, 
Torrepo Boats, 
58 (43 over 100ft. in length). 


and building : 

2 Torpedo division boats ; lange boats to cont £90,000 each. 

80 Torpedo boats over 100ft. in length. 

[Money was voted in 1884-85 for 70 torpedo boats. When these boats 
have been built, the total number of boats will be 105, which 
number is to be it is stated, to 150.) 


(To be continued.) 


* The classification Stegted is that given in the German Navy List, 
and the names of the vessels are also taken from the same source. 
t Boat, field, and machine guns are omitted, except where they form 
the sole armament. All guns are breech-loaders. 
ships; ted cost respectively, £225,000 and £240,000, 
exclusive of armament and torpedoes. 
§ The estimated cost of those vessels is £60,000 each, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THERE is less excitement this week than last concerning the effect 
which the Cleveland restriction is likely to have upon prices on our 
Exchanges, The further advance upon the week of the Northern 
market is carefully noted by sellers here, and is made the most of, 
Still, they are less positive than a week ago concerning a considerable 
advance in quotations for Midland and hematite pigs. 

No salesman, however, will accept orders at the old — and 
some of them are asking 1s. rise, Indeed, special Derbyshire 
brands are fetching here and there 35s. per ton, which is 1s, 
advance, and some sellers ask 36s. Purchasers, however, are still 
mostly standing off the market. Business is not generally possible 
in cases where vendors ask more than an advance of per ton 
or so. Lincolnshire pigs are 38s, 6d. per ton, 

The firmer tone of the Midland pig market does not yet find 

much reflection in the tendency of prices for Staffordshire pigs. 
I intimated last week, these descriptions would be the 
last to be affected by the Cleveland advance, -mine pigs keep 
at 50s. for Shropshires, and 52s. 6d. to 55s. for Staffordshires, 
Part-mines are 37s. 6d, to 42s. 6d.; common foundry, 30s, to 
32s, 6d.; and forge, 27s. 6d. to 30s, 

Orders in the hed iron trade do not individually represent 
large lines, but the mills and forges keep on pretty steadily. The 
sheet makers hold the first place for activity, though orders from 
the galvanisers are not increasing to the same extent as anticipated. 
There are a few sheet firms who are as busy as they can possibly 
be, but these continue exceptional instances of activity. Si 
for galvanising are £5 15s, to £6, and doubles £6 to £6 5s., and 
lattens £7 to £7 5s. 

Galvanised corrugated iron of the Red Star brand is quoted 
£10 10s. for 20 b.g.; £10 15s. for 24 g.; £12 5s., 26 g.; £13 5s., 28 g.; 
and £15 5s., 30g. The Lion brand is £11 for 3 £11 5s., 24 g.; 
£12 15s., 26 g.; £13 15s., 28 g.; and £15 15s., 30g. Galvanised 
annealed flat sheets in cases of the Wheatsheaf brand are £13 for 
20 g.; £13 10s., 24 g.; £15 10s., 26 g.; and £1610s., 28 g. The 
Woodford brand is quoted for the several gauges £14 10s,, £15, £16, 
and £18, yee and cold rolled tinned sheets, Anchor brand, 
in cases, are £17, £18, 4 £21 respectively; while for the 
prphent £20 is quoted for 20 g., £21 for 24 g., 

4 for 28 g. 

Further competition is threatened in the galvanised iron trade 
. new firm at Brierley Hill, who are putting down works and 
plant for the employment of about 200 hands. 

Bars and hoops are in rather better request on export —, 
and some of the best bar houses are running more steadily. Uni 
States inquiries for hoops are upon the market. The Warrington 
makers are taking the bulk of them. With respect to prices recent 
quotations remain about stationary. Marked bars are still quoted 
at £7 per ton; machine qualities range from £6 to £6 5s.; while 
the common sorts are purc ble down to about £4 15s. Common 
sheets—singles—are priced at £5 15s., and doubles at £6, but good 
orders are placed at a slightly lower le 

The ironworkers are showing an utter absence of interest in their 
masters. One prominent sheet firm in the Bilston district, which 
has been attempting to get its mill-men to agree to some reduction 
of wages, has just had to consent to the old terms, after a stoppage 
of nearly a fortnight. Similar examples are reported from other 
localities. 

The conversion of Staffordshire pig iron into manufactured steel 
by the Thomas-Gilchrist in combination with the 
oper hearth system, is believed by iron and steelmasters here to be 
one of the outlooks of the future. The Patent Shaft and Axletree 
Company, Wednesbury, is continuing the erection of a new plant 
with a view to entering this trade, and the general manager 
announces that although it is very difficult to make steel in Stafford- 
shire at the present time in competition with firms on the coast, 
yet some of the present disadvan would be overcome when the 
common raw material of Staffordshire was more generally con- 


for 26 g., and 


verted into steel. 
At the annual meeting in Wolverham on Wednesday of the 
Midland Steam Boiler tion and ce Company, it was 


reported that the number of boilers ye ome or assured was 

9, or 58 less than last year. Of the boilers inspected without 
assurance, none had exploded, and there had been only nine 
claims for slight injuries to the assured boilers. The number 
of inspections during the year had been 13,200. Reference 
advantages of iron and s in the construction of boilers. 
It was maintained that the old tests for iron would not do for 
steel, and instead of being satisfied with casual iron test of 20 
tons on the inch and 7} per cent. elongation in 8in., the steel test 
had to be 26 tons and 20 per cent. The quality of steel for boiler 
work was further tested by bending toa radius of 14 times its thick- 
ness after being cooled from cherry-red in water 80 deg. Fah. 

Messrs. Tangye are just now manufacturing a gas-power hammer, 
for which it is claimed that it possesses the same advantages as 
the steam hammer, but is, from an economical point of view, 
much superior. For a steam hammer the potent force is always 
being generated at an expenditure of fuel, notwithstanding that 
the hammer may be standing idle for hours. But by the new 
invention there is no expenditure of when the machine is not 

uired. The cost begins when the blows are being struck, but it 
surprise engineers to learn that that cost is almost nil, the 
hammer peg ap blows, each of which being equal to the fall 
of 3 cwt. from the height of 1ft., at the expenditure of one penny- 
worth of gas. 

A new centrifugal pump and steam engine combined is another 
novelty which is at present receiving attention at the Cornwall 
Works, The mechanism takes up very little 
and all the working — are covered, so that they are not liable 
to damage by damp, When pumping is going on no amount 
of care can prevent the mechanical becoming splashed and 
wet, thus causing extra trouble and sometimes serious damage. 
By the intricate parts of the engine and pump being encased much 
of this trouble ahd loss will in uture be obviated, 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Manchester.—The change for the better I was able to report in 
the iron market here has been maintained to the extent that 


makers of pig iron still hold out for a slight advance in prices, but | E 


no y in weight of new business has come forward. 
There has, it is true, been some extra buying, but it has not been 
on account of any increased actual requirements. Consumers who 
have been holding back have placed out their orders, merchants as 
a matter of precaution have been induced to cover, and perhaps 
here and there have been tempted to buy a little on speculation 
with the chance of making a small profit on the rise. In the 
present state of trade, however, any real wants are very soon sup- 
plied, and there has been no accession of actually new work 
coming into the hands of users of iron to bring additional require- 
ments upon the market sufficient to back up an advance in prices, 
Of course it is quite possible that makers, by a combined restric- 
tion of the output, such as they have agreed upon in the North of 
England, and which may —- followed to a lesser extent 
by some of the makers in this district, may be able to force up 
prices, and there is one important consideration to be borne in 
mind, that there is very little iron held in stock either by con- 
sumers or merchants, The long continued downward tendency 
Soul decnaidiy and to a very considerable extent the stocks, 
which in a normal condition of trade are usually held by 
consumers and dealers, and thus distributed over a large 


number of hands, so that they are practically unseen, have been 
allowed to accumulate in the hands of makers; where, concen- 


D | trated in bulk, they have become a dead weight upon the market. 


A permanent stiffening in prices would in all probability lead to 
considerable buying to replenish the low stocks held by users and 
merchants, and although this would not get rid of the large stock 
of iron actually existing, it would, by jially distributing it into 
the hands of a large number of holders, to some extent sensibly 
remove the heavy rs’ stocks that are seen and felt in the 
market. No doubt this would contribute towards the creation of 
a healthier tone, but so long as the present enormous stocks remain 
in store or in makers’ works, they tend to dispel apprehension as 
to any permanent material upward movement in values. This is 
seen in the present indifference of buyers; in the face of the exist- 
ing heavy stocks they do not believe in any appreciable advance in 
prices being long maintained; and where they are not actually in 
want of iron they prefer to wait rather than give out orders at the 
advanced rates. The effect of the upward movement, after the 
very limited requirements of the market have been met, so far has 
been to check rather than stimulate business; and, as I have pre- 
viously pointed out, any material advance in prices can only be 
permanently sustained by a consicerable and legitimate improve- 
ment in the actual condition of trade, of which at present there 
does not appear to be any immediate prospect. 

The Manchester iron market on poe | was fairly well attended, 
and there was a disposition to buy at old rates, but business was 
difficult at the advanced — Lancashire makers of pig iron 
were quoting an advance of 6d. to 1s. per ton upon the minimum 
prices they have been taking recently, and were holding out for 
about 36s, to 36s, 6d., less 24, delivered equal to Manchester ; at 
their old rates fair orders could have been booked, but at the 
advance very little business was done. In district brands the low 
sellers also held to an advance of about 1s. per ton, the minimum 
quotations being 34s, 6d. to 35s. 6d., less 24, for forge and foundry 
qualities delivered here; but makers who have previously been 
quoting 35s. 6d. and 36s, 6d., less 24, have not put up their —, 
and, in fact, at the top figures business is extremely difficult, A 
few small sam of Lincolnshire foundry have been sold at 36s. 6d., 
less 24, delivered here ; but for quantities, 35s. 6d. is a figure which 
would be readily accepted, with a little under 34s. 6d., less 24s 
still being taken in some instances for forge qualities. Outside 
brands delivered here are firm at an advance of 1s. to 2s. per ton 
on late rates, 

Hematites show rather a stronger tone, but there is no actual 
advance in price, good foundry qualities being still obtainable at 
about 51s. to 51s. 6d., less 24, delivered into this district. 

Manufactured iron makers, in some instances, report orders 
coming forward rather more freely, and here and there forges are 
fairly well supplied with work. No better prices, however, are as 
yet being got ; £4 17s. 6d. for bars, £5 5s. to £5 7s. 6d. for hoo 
and £6 10s, for sheets, rae bie the full average basis of quo 
rates for delivery into this district ; if there is any improvement, it 
is that there is perhaps less of the very low cutting which 
recently been going on to effect sales. 

The condition of the engineering trades remains about stationary ; 
a few firms keep well employed, but slackness still prevails 
generally, and the shipbuilding and locomotive building trades 
mney are in a very depressed condition. 

essrs. Kendal and Gent, of Manchester, have just completed 
for a firm on the Continent a special shafting lathe, a brief descrip- 
tion of which will be of interest. The machine has 12in. centres, 
and the length of bed is about 30ft.; it is arranged for i 
three tools, each of which has independent adjustment, and the 
tools are arranged in such a manner that they can be simul- 
taneously advanced or withdrawn, so that when one shaft has 
been completed, the tools may be withdrawn, another shaft 
mounted, and the tools advanced precisely to the same position as 
before, by which arrangement a couple or more shafts can be 
turned to exactly the same diameter without any readjustment of 
the tools. The carriage is moved along the by a powerful 
steel guide screw, driven by positive feeds, and the bed is so 
constructed that the whole of the lubricant is carried in a 
trough to one end, from whence it is pumped back over the tools, 
and by an ingenious arrangement of piping a constant supply of 
lubricant is carried to the tools in whatever position they may be 
at work, The special object of this machine has been to secure 
rapidity of production, and the lathe has been proved capable of 

i t. of 2hin. shafting per hour, the shafting being com- 
pletely finished at one traverse. To secure this end it has been 
necessary to adopt a specially strong construction, and all the 
details have been carefully studied to ensure solidity and entire 
freedom from vibration. The headstocks are very powerful, 
having steel spindles running in conical hardened bearings, and the 
loose headstock, which has hitherto been the weak point in most 
of these lathes, is of particularly solid construction, and is fastened 
to the bed by four bolts. 

The same firm have also just completed an improved machine 
for shaping the sides of nuts. This machine has six mandrils, the 
whole so arranged that when the nuts are put upon the mandrils 
and the machine is set in operation it requires no further attention 
until all the sides of the nuts are finished, the movements for 
turning over, locking, &c., of the mandrils being entirely auto- 
matic. The machine takes twelve lin. nuts upon each mandril, 
and ema of finishing the six sides occupies about twenty 
minu 

Messrs. De Bergue and Co., of Manchester, have recently made 
a series of important tests on Bessemer steel and iron girders. 
These tests, which have been carried out under the direction of 
Messrs. Barningham Brothers, of Manchester, on behalf of the Dar- 
lington Steel and Iron Company, have had for their special object 
the determining of the relative strength of steel and iron for struo- 
tural purposes, and the general results obtained were, with equal 
sections, about 40 to 50 per cent, in favour of the steel as compared 
with the iron girders. 

At the meeting of the general committee of management of the 
Iron Trades Employers’ Association, held in London last week, 
Mr. C, D. Holmes, of Hull, was re-elected president for the ensuing 


year. 

Throughout the coal trade of this district the demand continues 
extremely quiet for all descriptions of fuel, with pits not kept 
working more than an average of four days a week. Prices, how- 
ever, remain steady at late rates, and at the pit mouth average 8s, 
to 8s. 6d. for best coals, 6s. 6d. to 7s. for seconds, 5s. to 5s. 6d. 
common coals, 4s, 3d. to 4s. 9d. burgy, 3s. 9d. to 4s, 3d. best slack, 
and 2s, 6d. to 3s, per ton common sorts, 

Barrow.—A better tone is reported all round this week in con- 
nection with the hematite pig iron trade of the north-west of 
ngland. There is a fuller demand for all descriptions of metal, 
and a tendency is shown by buyers to give more money than has 
been lately quoted. 42s, has ruled the market as the value of 
mixed parcels of Bessemer pig iron for many months, and now 
makers are asking 42s, 6d. per ton, while buyers in some prominent 
instances are offering 42s, 3d. net for early deliveries, There 
are already some good orders in hand on which makers are for the 
present, and likely to be for some time, employed, but it is probable 
these will soon be added to by others for attention during the 
autumn and the winter months. Although over two-fifths of the 
furnaces are out of blast, it is a fact that 26,000 tons of pig iron 
are produced in the district every week, and this is all going 
directly into consumption. Orders are held not only from home 
and from American users, but also from continental users of iron. 
Whether the clouded aspect of affairs in Eastern Europe will check 
the demand or not remains to be seen, but if there is no change 
soon it is more than probable that large consignments of metal 
will be purchased for delivery during the winter months, Steel 
makers are well employed, particularly in the rail trade, but it is 
difficult for them to realise profits on present prices. The value of 
steel rails of ordinary heavy sections is quoted at £3 10s. per ton, 
and this figure does not pay makers, A considerable number of 
orders are offering at about this figure, Tin bars are also in good 


Completing & building: | Nil. | — 
Unarmoured Vessels, 
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request, but in order to bring about a better trade makers | a 9in. Woolwich gun, and under the 12-ton hammer a forging for a | thought that they would damp out a of the ene 
have been compelled to down prices considerably. A poor | smaller one. An interesting feature of the Norfolk Works is the | rather than allow the cost of production to be materially 
demand therefore has given to an active one, and this plant which aus Sis Selene Sit “ mes guns of the 


department of the steel work i 
the most active. There is still 
shipbuilders themselves are doing an 
No orders of moment are offering. 
will be ready to leave Barrow and 
close of this month, and on the Ist of 8 
the same company will be launched. 
busy. Iron ore is quiet in tone at from 8s. to 
Coal and coke fairly well. Shipping is fairly eu 
exports of iron, steel, and iron ore. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
TuE chief event of the week has been the visit of a large 
of Indian and colonial guests, numbering some 150, to She 
On their arrival on Monday they were formally received by the 
Mayor and Master Cutler and the members of the Reception Com- 
mittee, and were entertained at luncheon at the Victoria Station 
Hotel. Immediately afterwards they were divided into parties, 
and proceeded in carriages to inspect the cutlery establishment of 
Messrs. Joseph Rodgers and Sons, and the silver-plate works of 
Messrs. James Dixon and Sons, Messrs. Walker and Hall, and 
of the Hardy Patent 
e Nunnery ery an 
Pick Company, and the oa ovel, and olaptedl works of 
kingdom. Mr. Emerson Bainbridge, the managing director, ex- 
plained that the Silkstone seam of coal was about 660ft. deep. 
was influx of water, to deal hw 
company put down four pumping engines on the su 
the horse-power of which was 540. These engines are oulieat 
There are also three 
3000 e es of 600-horse power erected in the pits, which 
could "ical wit with gallons of water per minute. In addition an 
ydraulic engine is used to pump water out of the dip ape 24 rnd 
this engine receiving its motive power from the rising mains of 
large engines. The pumping machinery at the Nunnery Colliery 
is more extensive than tha at any other colliery in 
the United Kingdom, and the quantity of water which can 
be raised is than that consumed by the whole of 
Sheffield. Unfortunately for the company the water which is 
brought to the surface is contaminated with sulphuric acid, and 
therefore no little commercial value. The fan used for the venti- 
lation of the mine is 30ft. in diameter, and about 140,000 cubic feet 
of air are dealt with minute. There are five pairs of windi 
engines, and two engines used at the colliery, making a to 
of 530-horse-power, working about one and a-quarter mile of ropes. 
Two engines wind about 1200 tons per day. The five pairs a 
em engines and one single hy dvaulic engine make a total of 
horse-power working about Sateen miles of ropes, which travel 
one and a-quarter to fourteen miles per hour. y has 
at the colliery forty-seven stationary es, four locomotives, and 
thirty-eight boilers. The latter are fitted ‘with mechanical 
contrivances which cannot be seen anywhere else in England. Five 
are in operation at the colliery, and by their use it is contended that 
much labour in putting the coal on the fire is saved, and steam can 
be kept up at a very small outlay. Mr. Bainbridge, after explaining 
the objects of interest in the colliery, showed some interesting 
experiments with the Davy lamp and one of his own invention. 
The purpose of these experiments was to prove that the Davy lamp 
is useless in mines where there is a large quantity of inflammable 
-~ At the Nunnery Colliery an adaptation of the Claney lamp is 


The com: 


steel for drilling rock, 
for the purpose of boring ring, holge oal or rock wae particularly 
admired, two of these, the “Little Tiger” and the “ —— 


being specially valuable. The “‘ Little Tiger” will bore coal 

=a at the rate of 3ft. to Gin. per minute, while the “ Elliott ” > 
will bore coal at the rate of 12in., and rock at from lin. to 3in. 
per minute. 

In the evening a reception and conversazione on a grand scale 
were given by the Mayor on behalf of the Corporation, and by the 
Master Cutler on behalf of the Cutlers’ Company, at the Cutlers’ 
Hall, when the proceedings were wound up 
address of welcome was presented by the iho and acknowledged 
by Sir Saul Samuel, K.C.M.G., C.B., agent-general for New South 
Wales, and M. M. Bhownaggree, commissioner for his Royal High- 
ness the Shakur Sahib of Bhownagger. At eleven o’clock a con 
siderable number of the party drove to the works of Messrs. 
Charles Cammell and Co., where they witnessed armour plate 
rolling, the Bessemer process, and other interesting industrial 
—, The spectacle was particularly striking, as night 

led the large iron and steel establishment to be witnessed to 
the finest advantage. Next day the leading Indian and Colonial 
visitors proceeded to the Atlas Steel and Ironworks—Messrs. John 
Brown and Co.—where admirable one pe were made for 
enabling them to see several of the Fae ge rocesses carried on. 
Amongst the party was Sir John wo, “a > fomnied the esta- 
blishment, and who is undoubtedly the father of the iron le in 
South Yorkshire as well as the eee of rolled armour plates. 
Thecasting of a compound armour plate on the Ellis system attracted 
much attention. The rough dimensions of the plate were 10ft. 7in. 
long, 7ft. 5in. broad, and 23in. thick. It is intended for her 
Majesty's ship Trafalgar—one of the new armour-clads now in 
course of construction—and when finished will be 12ft. long, 
6ft. 10in. broad, and 16in. thick. In another department the 
effective and labour-saving process of flanging a large marine 
end-plate in the hydraulic press was witnessed. Afterwards the 
Bessemer process; the sawing a steel plate for the face of an 
armour-plate; the manufacture of steel forgings, tires, axles, 
plates, and Eyre’s patent solid forged steel wheels, suitable for 
collieries and tramways, were seen. Before leaving the “Colonials” 
expressed to Mr. J. Ellis, the chairman and managing director, and 
to Mr. Burridge, the other managing director, their thanks for 
the courtesy shown to them, and their admiration of the marvellous 
mechanical contrivances and industrial processes they had witnessed. 

At Messrs. Vickers, Sons, and Co., River Don Works, the 
specialities witnessed included two three- throw crank shafts each in 
one piece, manufactured for the Italian Government. These are the 
largest shafts ever made in steel from one piece, each requiring an 
ingot weighing more than fifty tons. In one workshop under the 
forging press was an ingot of forty tons, which was being ipu- 
lated for the formation of a gun tube. In the melting shop a 
forty-ton ingot was in preparation, and the visitors had an : 
tunity of witnessing the furnaces through stout green ace ar 
protect their eyes. They also saw the heavy steam hammers in 
operation and marvelled at the ease with which immense masses of 
white-hot metal were lifted and dealt with as if they were mere 
trifies. To Mr. T. E. Vickers, the chairman of the company, 4 
thanks of the visitors were given, on the motion of the Hon. 
Davis, a member of the Victorian Government, 

At Messrs. Thos. Firth and Sons, Norfolk Works, the chief 
operations witnessed were in regard to steel ordnance in the 
foundry and casting departments. They were shown castings made 
for gun carriages and machines, and in the crucible foundry a large 
ingot was being cast for a 12 centimetre gun, the ingot being 
formed of the contents of a number of crucibles. In the gun 
department they were shown the steam hammers varying from 
30 tons to 3 tons, forging ingots of divers dimensions under 
a ant to 30 tons for guns and other 
forgings, Under the 30-ton hammer forgings were being made for 


largest make at present in use. is rapidly 
ap and when ready iy for use it it will be the most 
semen 8 plant used for tempering to be found in Europe. In the 

shops lathes were seen at work turning ingots 
up to ft. in | and 80 tons in weight, and the boring of large 
tubes for guns o a a from the 100-ton gun 
downwards, At the close of the visit Messrs. Firth were heartily 
thanked for their and 


ment they rey casting of a ingot a 
circular saw, and in the new foundry for ne ee they saw 
the casting of a stern bracket ten tons in t, Ww is meant 
for her ae Seer ship Sans Pareil, now being built at the Thames 
ey were also shown a stern post weighing seventeen 
tons, which is intended for one of the Wi Line steamers now 
built by Messrs. Dixon, at 
which is to be the sister the 
Martello. They were shown the of 
steels for ee and tools, the rolling of circular saw plates, castings 
of large wheels weighing nearly three tons, and a huge helical 
teeth-wheel 13ft. in diameter and weighing 12 tons, which is in- 
tended for a new rolling mill in France, The company were 
heartily Comer for their courtesy, _ Mr. T. Jessop, J.P., the 
chairman, acknowledged the com 
At 12.50 on Tuesday, by rr luncheon was 
provided by the Sheffield Reception Committee, and partaken of 
et ae to York, the visitors, ami cheering, left the 
Victoria-station for Edinburgh. From York 
thanks for the kindness they had received during their 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Now that the Cleveland ironmasters have definitely decided to 
ey igi of pig iron by 20 per cent. consumers are very 
to purchase. Sellers, however, seeing a prospect of 

more remunerative prices by wai are selling very 
little, and prices are ad daily. At peed ony Ay | 
Middlesbrough on Tuesday last the attendance was less than usual, 
several of the 1 es with the Belgian — For 
panes delivery of e usual quotation was agli 

no 


anxious 


autumn delivery, but none press ‘sales, ices named are 
at present prohibitive to buyers. 

arrants are firm at 30s. 6d. oor bn, ew holders being willing 


— 


Eden Colliery is, it a aa, not to “ allowed to pass by 
quietly. It will be remembered that the menand boys left on the 
—_ of the Seep diabe. without any notice whatever, and in order to 
tain an advance o! They endeavoured to = the bat falling 
and support of eck eee. union and of the general public 
in both they returned to work. The Coalowners’ Associati tion, in 
the belief that such occurrences should not lightly be condoned, 
have determined to take legal action. Accordingly about one 
hundred of the hands have been summoned before the magistrates, 
t wor appear t+ nothing stringent measures 
teach such men that they must not take the law into their own 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

OvrR market for pig iron has been strengthened in the speculative 
department by oan resolution of the Cleveland ironmasters to blow 
out furnaces, and also by the action of the colliers in restricting the 
output of coal. The large stocks which exist in aay all the iron- 
producing districts have, however, exercised a different influence, 
so that the advance in prices has not been very, marked, and it has 
been considerably smaller in the case of makers’ iron than in specu- 
lative warrants. The shipments, too, are poor, amounting to only 
6528 tons, as com with 7532 in the preceding week, and 8942 
in the corresponding week of 1885. Several have gone in 
and others out of blast, and there are now eighty-two in eee 


as com with ninety at the same date last year. 
continue to increase, and the addition to Messrs. Co: and Co.'s 
holding in the course of the week has been 3900 tons. 

Business was done in the warrant market on Friday at 38s. 9d. 
Transactions occurred on Tuesday at 39s. 9d. cash in 
the forenoon, and the quotations in the afternoon were 39s. 

to 39s. 54d. cash. To-day—-“ 

39s. 54d. to 39s. 34d. cash. 


The current values of makers’ are as follows :—Gartsherrie, 
f.0.b. at Glasgow, per ton, No. 1, One 3, 41s.; Coltness, 46s.°6d. 
and 42s. 6d.; Langloan, 43s. and 41s.; Summerlee, 45s. and 41s.; 
Calder, ‘45s. 6d. and 41s. Carnbroe, 40s. 6d. and 39s.; Clyde, 42s. 6d. 
and 39s. 6d.; Mo: , 40s, 6d. and 36s. 6d.; Govan, at roomie- 
law, 40s. 6d. and 36s. 6d.; Shotts, at Leith, 44s. and 43s. 6d.; 
Carron, at 6d. and 43s. 6d.; Gl ock, at 
Ardrossan, 4 2s. and 3s. | d.; Eglinton, 39%. bd. 36s, 6d.; 

38 


iron trade i noticeable feature. In the 
alles d the shipments of iron and steel manufactures from 
w have embraced two steamers valued at £18,000, shi 
xandria ; for Rangoon ; t 
ot a petroleum factory in Venezuela; a locomotive, valued at 
£1600, for Bombay; machinery for Boston and Italy, £800; steel 
goods, £6500; 


; aes iron manufactures, £17,800; and sewing 

machines, £4252. 
The colliers have been ly successful with their policy of 
restricting the ou a well-attended meeting 


id in Glasgow, at which it was resolved to 
back the reduction of 6d. a day enforced a few weeks ago. 
scarcity of coals has, since that reduction was enforced, sent uj 
prices about 6d. to 9d. a ton, so that if the rates were maintai 
and the miners agreed to work good time and steadily, the masters 
— do fairly well. But even at the collieries where the 6d. has 
» the miners have been wor! most i and 
they appear to —e that by continuing i 


jury to the trade, 
ak ot coals are le on the 

at very low rates, and the New- 
castle Seathet will + thrown upon it the coal that will not be 
‘or the furnaces that go out of 


masters, are not in a ition, considering the — 
iron, to pay higher prices for 


coal for smelting purposes, It is 


‘| ab The 


Clyde — uilders have received a few fn orders for the con. 
struction of steel sailing vessels of large size 


within the past week 
or two, 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE coal trade continues to show some slight sign of improve. 
ment, The coal a during the week from the principal ports 
have sustained late averages, Cardiff a &@ near approach 
150,000 tons. may soon be 
7 sage to improve its totals, as the et season will soon 


in. 
ae of the leading subjects for discussion in the coal world has 
important trial vy A the Pontypridd stipendiary, the 
pela of the Mard: i 
Which it is stated, 


~ &, lliery cast in a case 
ect fifty others. The claim was for 11d, 
extra ton for working a thin seam. The management contends 
that they paid 11d. as an “allowance,” and have power to withdraw 
that or lessen it without gi notice. A strike affecting 500 men 
is also going on in one of the Monmouthshire collieries, though it 
seems tolerably clear from the wish of the owners to meet the men 
~— an arrangement is likely to be brought about, 

Abraham, M.P. for the Rhondda district, attended a meet- 
ing in i in the Bhondis on Monday to give his explanation of the course 

bring about an amicable settlement of the doctor’s 

dispute. t +4 ae that some well-considered steps will have 
to be taken in connection with the doctor’s arrangement at collieries, 
This action of the men at Fernhill and Dunraven is an echo of the 
Mountain Ash, and other colleries are ripe for imitation. 

There is not much to be noted in the rail trade. Steel rails may 
be Of varying from £3 10s, to £3 15s, In patent fuel 
there is a rices are stati: like those 
for coal, which fluctuate from to 6s. 6d. stadia tases low 

is a slight but some- 


as can be quoted. 
Tam to see that in tin- bathe 
cant away. are down to 13s, 3d. and 
wry. week quotations were, for Bessemer steels, 
13s, 14d. and —> 3d., but for good coke tins 14s, has been obtained. 
Several works have been “on stop” for the last few days, princi- 
pally on differences. 8 sh 
and on Saturday enemies to 127,000 
1000 tons of plates left last week for New York. It 


erect a an level tip at Swansea for su: 
Sth Dock” 


arranged to 
the 
pplying 


largest steamers 


NOTES FROM GERMANY. 


(From our own Correspondent.) 

TuE metal markets all round are still very depressed, In Silesia 
bar iron has been sold at 884 — .t. i. on all sorts above the 
standard price, and of course forge iron has, in accordance, 
become lower, and the best wa are M. 42 to 43. Foundry at 
50 to 53 p.t. at W. The foundries have constant work, but prices 
remain unremunerative. The bar mills have work in hand for twelve 
and sixteen weeks at very low prices, caused ae by building 
activity, renewals of mining material, and appliances and orders from 
standard—nominal—price of bars is 92°50 ; horsehoe 
and best qualities, 0°50 to1°00 higher ; fancy sections, 105to 115; coke 
plates, 1 to 140; best boiler, 1 to 155; M. p.t.at W. In railway 
ma a moderately good amount of orders is being executed. In 
Rheinland- Westphalia the market has still a downward tendency. 
Foundry pig has declined within the month M, 2 to 3 p.t., Bessemer 
has also lost ground as well as spiegeleisen, which for along time had 
held its own, owing to the combination. Basic pig remains 
stationary at M. 37 to 38 p.t., and probably will do so one 
time to come, as it is in more request than other sorts. Forge Pig 
is in very little demand, as the bar mills have not enough o 

on the books to keep them moderately going, which is caueeal oh at 
this time of year, when stocks for winter are generally replenished. 
The selling price therefore is very low indeed. For wire rods there 
is no call, and output still on the decrease. Plates and sheets are in 
competition ‘or orders keeping prices at the \. ere 
is a total want of steel rails 
no prospect at present of an improvement ; and foreign com ion 
will keep rails here to 110 robably,. The loco- 
motive, =. machine works, » all complain of 
want of work, costs the" from 39 to 


ne rained. bars, 110; 
100 to 105; girders, 85 to 90; "190 to 18 for bat 
thin sheets, 123 to 125; baller pate ; charcoal, and 
Lowmoor quality, 230 M. at W. ; nominal 120 to 

e ve poi 
— with their German rivals in iia bd it 

ormer have secured the contracts for coal till 
year whilst the latter were delibera‘ 
the lowest price they po vy OS, to deliver the coals at from the 
mines of the Saar and R a a > 
Gothard Railway alone 1200 ton ton tracks to taly in the last 
three summer months, 

Herr H. Schuchtermann has just commenced a work at Dort- 
mund, which will shortly be in full swing, for the tion of 
basic gees and has contracted with the Iron and Steel Com- 
” of that town, to deliver him the raw material. 

i the German Lloyd’s 
at Bredow 
0 boats, which 


le 
another about 


m the ‘Baltic, ot the yard of Mr 
is ordering on the ic, at the of . 
Schichau at Elbing, who has already buil built in all eleven such craft 
oa China. The Chinese Government marine engineer, Kiou-Ko- 

an steel cas amo. 
ther, a Chinese boat-building at Stettin. Whether 


castings—and from the f: test applied they are 
latter—they were till now 
e 


‘usively obtained from 
telegraph brings us the news that the Chinese Government 
has just given to an English for 
the conditions that they shall be made jum and 
partly in Germany. Surely this naked 
as the terms seem most ex 


HAvRE INTERNATIONAL EXHIBITION, 1887,—An International 
Maritime Exhibition will be opened at Havre on May Ist, next 
ae closing on tember 30th. The exhibition is under the 

tronage of the ister of Foreign Affairs, the Minister of 
e and Colonies, and the Minister of Commerce and Industry. 
The London office of the Exhibition is at 1, Castle-street, Holborn. 
A novel feature at the Exhibition will be the dock, constituting ite 
central portion, which will be capable of accommodating large shi - 

quays, —— or the fishing, elec and equip- 
ment sections, and for engines and models. In the floating division, 
ships, yachts, meg ‘poate of all kinds can be exhibited for short 
periods, or while the international regattas, nautical fétes, and 
experiments are taking place. The two great international divisions 
in the i equal ees of the Exhibition will include the usual 

the third division will be na 
ing i Gene 3 from and exports to the French colonies, 


teel, and 
business. 
ip Orizaba 
bn at the 
tr ship for 
are still 
at mines. 
\ ployed in 
eeing a number of most interesting models, including rudders and 
eadily on the increase. 
fionday last the August exports amounted to 47,989 tons, 
pout 6000 tons more than was shipped in the corresponding 
of last month. 
demand for finished iron has not improved, but owing to 
nce in the value of pig iron, makers’ quotations for bars, 
; and plates are naturally somewhat firmer than they were. 
At the premises of the Hardy Patent Pick Company the 
visitors were shown the manufacture of mining tools, comprisin 
hands. 
from making them? Is Birmingham longer capable of com- 
peting with these two rivals, or are we temporarily in China’s 
black-books ? 
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AMERICAN NOTES, 


(From our own Correspondent.) 
New York, Aug. 14th, 

ConGRESS has authorised the construction of 
two cruising ironclads, each of which will carry 
four 10in. guns in turrets, and four or six 6in, 
guns on deck, Proposals are to be invited from 
every American shipbuilder, and other persons 
who can satisfy the Secretary that they possess 
the facilities to do the work. Four vessels in all 
are to be constructed. Besides this a gun 
cruiser is to be built at New York, which will be 
230ft. long, 26ft. beam, 74ft. draught, 3200-horse 

wer, with a guaran speed of 24 knots per 

our. The vessel is to cost 350,000dols. The 
four cruisers authorised by Act of Congress, 
March 3rd, 1885, will cost 5,000,000 dols., which 
in addition to the recent expenditures authorised 
will make a total expenditure of 16,000,000 dols., 
all of which, it is expected will impart consider- 
able activity to shipbuilding. 

In the Navy Appropriation Act approved March 
3rd, 1885, provision is made for strengthening the 
navy ‘‘ by additional vessels of the best and most 
modern design, having the highest attainable 
speed,” and for this purpose the sum of 
1,895,000 dols, has already been appropriated. 
Plans for these vessels are completed and ad- 
vertisements for pro s will shortly be issued 
by the Secretary of the Navy. The Act requires 
the construction of two cruisers of not less than 
3000 tons nor more than 5000 tons displacement, 
each to cost exclusive of ar t not ding 
1,100,000 dols.; one heavily armed gunboat of 
about 1600 tons dispacement, to cost exclusive of 
armament not more than 520,000 dols.; one light 

nboat of about 800 tons, to cost not more than 

5,000 dols, According to the plans adopted for 
these four vessels one cruiser will be 4000 tons 
and have 8500-horse power, the other will be 
3750 tons and have 8000-horse power. The 
heavily armed gunboat will be 1700 tons with 
3500-horse power, and the light gunboat will be 
870 tons with 1000-horse power. This gives an 
aggregate of 10,300 tons displacement and 21,000- 
horse power. In the construction of the hulls of 
these four vessels 4500 tons of steel will be con- 
sumed and the machinery will require 3000 tons 
of various metals. They will be armed with 
twenty-eight 6in. guns. The entire cost of these 
vessels ready for sea will be nearly, if not quite, 
5,000,000 dots. 

The Act to increase the naval establishment 
which was passed at the last session of Congress 
is the most important step taken since the close 
of the war to rebuild the navy. As a measure 
looking to the national defence and the mainten- 
ance of the national ye it is one of the highest 
importance. At the same time its practical 
relations to the iron and steel industries of the 
country, and the numerous industrial branches 
that revolve with them, cannot fail to make the 
Act in question one of peculiar interest alike to 
wage earner and capitalist. An analysis of the 
Act shows that approximately it involves the 
expenditure of 16,000,000 dols. and the consump- 
tion of 30,000 tons of the best quality of American 
metals. This will prove a welcome announcement 
to American manufacturers and mechanics, The 
Act provides: First, for the construction of two 
sea:going double-bottomed armoured vessels of 
6000 tons displacement, designed for a speed of at 
least 16 knots per hour, and with engines havin, 
all necessary appliances for working under fo’ 
draught. hese two vessels will each 

-horse power, and the cost of each will be 
2,500,000 dols, exclusive ofarmament. Secondly, 
one protected deuble-bottomed cruiser of 4000 tons 
displacement, designed to have the highest 
practical speed and furnished with the best type 
of modern engines, with the necessary appliances 
for working under forced draught. This vessel's 
machinery will have 10,000-horse power, and she 
will cost 1,500,000 dols. without her armament. 
Thirdly, one first-class torpedo boat to cost not 
more than 100,000 dols, 

This much has been done towards supplying new 
ships for the navy. Omitting the torpedo boat, 
we have here three armoured vessels aggregating 
16,000 tons displacement, with an aggregate of 
27,000-horse power, the construction of which 
excluding armament will involve an expenditure 
of 6,500,000 dols., and which will consume 10,000 
tons of American steel in their hulls and armour 
and about 5000 additional tons of American 
metals in the machinery. The Act provides that 
the double-bottomed cruiser shall have not less 
than 3500 tons or more than 4000 tons displace- 
ment, the maximum of cost exclusive of armament 
to be 1,500,000 dols. Inthe foregoing description 
of the vessels the displacement of the cruiser is 
put at 4000 tons, it being understood that these 
figures have been decided upon by the Secretary 
of the Navy. 


NEW COMPANIES. 
Tuk following companies have just been regis- 


John Fowler and Co. (Leeds) Limited. 
This is the conversion to a company of the 
business of John Fowler and Co., engineers, 
millwrights, &c., of the Steam Plough Works, 
s. It was registered on the 13th inst. witha 
capital of £680,000, in £10 shares, 50,000 of which 
are £5 per cent, preference shares, and 18,000 are 
ordinary shares; 20,000 preference shares credited 
as fully-paid up, and 18,000 ordinary shares 
credited as paid up to the extent of £5 per share, 
will be issued to founders of the company. The 
subscribers are :— 


*Robert Fowler, 6, Lombard-street, engineer .. 
*David Greig, Headingley, Leeds, engineer se 
“R. W. Eddison, Leeds, engineer .. .. .. « 
*R. Wigram, Headingley, Leeds, engineer .. .. 
J. Gurney Fowler, Woodford, Essex, accountant 
A. Fowler, 6, Lombard-street, engineer eo ee 
W. McIntosh, 6, Lombard-street, engineer .. .. 

The first four subscribers are appointed di 
tors; qualification, 500 shares, 


Gandy Belt Manufacturing Company, Limited. 

This is the conversion to a company of the 
business of belting manufacturer carried on b: 
Maurice Gandy, of Liverpool and London. It 
was registered on the 17th inst, with a capital of 


£10,000, in £1 shares, with the follo as first 
subscribers :— 


Shares, 
T. P. Richards, 8 and 5, Salthouse-lane, Liver- 
A, Robertson, Mersey-street, Liverpool, engineer 
R. D. Robertson, 80, Mersey-street, Liverpool, 
T. Wilson, 31, Wappi: Liverpool, oil merchant 
8. T. Stephenson, Liverpool, 
W. Chadburn, 11, Waterloo-road, Liverpool, ship 
Btephonson, Blundelisands, merchant” 
The direction of the company is vested in Mr, 
Maurice Gandy, who is appointed manager. 


Knitting Machine Alliance, Limited. 

This company proposes to carry on business as 
manufacturing engineers, and as manufacturers 
of, and dealers in, yarns, hosiery, and all kinds 
of looped, netted, felted, and textile fabrics. An 
un tered agreement of the 5th inst. between 
Harold Digby Hassell Charlton and Theophilus 
Watten Thompson, of which no particulars are 
given in the registered documents, will be 
adopted. The company was on the 
12th inst, with a capital of £100,000, in £1 shares, 
The subscribers are :— 


William Wild, 104, Westbourne-terrace.. .. .. 
*J. Holroyd, Hulme, Manchester, fact 
*J, E. Carver, 10, St. George’s-avenue, manu- 
H. H. D. Charlton, The Grove, Dulwich .. 
T. W. Thompson, Grove Park, Chiswick .. .. 
J. W. Vivian, 37, Sudbourne-road, Brixton, com- 
W. Blake, 18, Annandale-road, Greenwich, engi- 
The number of directors is not to exceed seven ; 
ualification, 250shares; the first are Messrs. Saul 
saac, Robert Boyd, Wilson Burgess, Arthur 
Goldthorpe, J. E. Carver, and J. Holroyd; remu- 
neration, £1000 per annum. 


Hyatt’s Crystalline Glass Company, Limited. 

This company was registered on the 12th inst. 
with a capital of £15,000, in £1 shares, to carry 
out a contract of the 11th inst. with Septimus 
Hedges, for the purchase of an invention for 
improvements in the treatment of vitreous and 
glazed surfaces for decorative purposes. The sub- 
scribers are :— 


C. F. Fox, 2, Whitefriars-street, editor .. .. . 
H, Clark Lewis, Tynemouth-road, Tottenham .. 
T. T. Curtis, 17, Triangle, Ruby-street, Old Kent- 

E. Fowler, 73, Elsley-road, Lavender-hill, clerk .. 
A. Taylor, Windsor-road, Upton .. .. .. .. 
H, A. Barrow, Whitton, Hounslow, publisher .. 
pe. Woosman, 34, Faraday-street, Walworth, 

The number of directors is not to be less than 
two nor more than five; qualification, five shares; 
the first are Messrs. Septimus Hedges and Alex- 
ander Hamilton Synge, who are to receive £50 
per annum each, and such further sum not 
exceeding £200 per annum each as may be avail- 
able out of profits after payment of 5 per cent. 
per annum dividend. 


Aberdare Merthyr Colliery Company, Limited. 

This orn was registered on the 16th inst. 
with a capital of £25,000, in £100 shares, to 
acquire and work the Aberdare Merthyr Steam 
Coal Colliery, situate in South Wales. The sub- 
scribers are :— 


8) 
G. E Wood, 30, Coal Exchange, ship and coal 
C. Hambro, M.P., Blandford .. .. .. .. « 
Ww. 39, Lombard-street, iron mer- 
* C. Smith, Hay’s Wharf, Southwark, wharf- 
J. 23, Billiter-street, corn factor .. 
R. Heriot, 70, Old Broad street, merchant .. .. 
W. T. Rees, M.E., Aberdare .. .. .. «. 
The ber of directors is not to be less than 
three nor more than seven; qualification, five 
shares or £500 stock; the first will be appointed 
at the first general meeting, when the remunera- 
tion will also be determined, the subscribers 
acting ad interim, 


Alderman, Johnson, and Co,, Limited. 
This company was registered on the 14th inst. 
with a capital of 20,000, in £1 shares (with power 
to issue mortgage debenture bonds not exceeding 
£10,000 at one period), to carry on business as 
manufacturers of invalid couches, chairs, and 
carriages, together with cabinet-making in all 
branches. An unregistered agreement of the 
10th inst. between John Alderman and John 
Johnson of the one part, and William Oakshatt 
(for the company) of the other part, is adopted. 
The subscribers are :— 
Cc. 87, New Oxford-street, mica mer- 
J. Johnson, 87, New Oxford-street, merchant .. 
Oakshatt, 87, New Oxford-street, carriage 
B, Cubit, 85, New Oxford-street, merchant tailor 
H. Arnold, 22, Castle-road, N.W., salesman.. .. 
A. Collingridge, Paris, chemist 00 
J. Alderman, 16, Soho-square, invalid carriage 


The number of directors is not to be less than 
three nor more than seven; qualification, fifty 
shares; the subscribers are to appoint the first; 
remuneration, 10s. 6d. to each director for every 
attendance, to be doubled when 10 per cent, per 
annum is paid to shareholders. 


Mites.—An English mile is 1760 is, an 
Irish mile is 2240 yards, a Scotch mile is 1954 
yards, a Prussian mile is 8238 yards, an Italian 
mile is 1093 yards, a Swedish mile is 11,703 yards, 
a Swiss mile is 8548 yards, a Dutch mile is 8101 

ards, a Chinese mile is 609 yards, a Kussian verst 
1167 yards. 

NAavAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the Admi- 
ralty:—-Alfred Waters, fleet engineer, to the Pem- 
broke, for service in Reserve; James Edmunds. 


, engineer, to the Forth; Richard J. 


staff engineer, to the Neptune; Joseph Monk, chiet 
. Jones, engi- 
heer, to the Pembroke, additional, for charge of 
| torpedo boats; William J. Andrew, engineer, to 
the Jumna; William F, Pamphlett, engineer, to 
the Asia, additional. 


THE PATENT JOURNAL, 
Condensed from the Set of the Commissioners of 


Applications for Letters Patent. 

*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 
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10. Compounpine Steam Enainzs, J. A. Thompson, 

ndon, 

10,505, Sarety Atrracument for Taps, H. J. Gibson 
and W. Buck, London. 

10,506. Movuips for Founpry Purposes, H. Tabor, 


mdon. 
10,507. SHOE-BRUSHING Macutines, &., L. T. Jones, 
London. 


10,508, AuromaTic E.ecrric Liquip Levet InpicaTor, 
J. J. Ghegan, London, 

10,509. ReGENERATive Gas Lamps, C. M. Lungren, 
London. 

10,510. Fastenrne of Burrons for Boors, W. Frost, 

‘orcester. 

10,511, Toys, F. R. Baker, Birmingham. 

10 512. Devices for the WirHpRawaL of AERATED 
Liquips from E. 8. Shepherd, London, 

wee. A. F. Morrison aud M. 


ngram, Cornbrook. 

10,514. MatuematicaL Instruments, &c., W. Bridge, 
Worcestershire. 

10,515. Native Rosser Biock Currina MAcuHINEs, W. 
Coulter, Manchester. 

10,516. Stretcainc Trousers, E. Farmer, Smethwick. 

10,517. Currine Coat, &., J. W. Jones and R. 8. 
Harrison, Northumberland. 

10,518. Propuction of Evaporatep MILK, A. H. Reed. 
—-(R. Ellin, United States.) 

10,519. Macuinge for Renovatinc Featuers, O. L. 
Williams and A. Conacher, London. 

10,520. Locks for Baos, H. Sanders, Walsall. 

10,521. Paorectrine Borties, L. F Lesieur, London. 

10,522, Typgz Serrinc Macuines, W. P. Thompson.— 
(J. L. McMillan, United States.) 

10,528. Type Macutnes, W. P. Thomp- 
son.—{J, L. McMillan, United States.) 

10,524. Warprose, G. Denis, Live: 

10,525. Castine Type Bars, A. J. Boult.—(0. Mergen- 
thaler, United States.) 

10,526. Knop AtracuMents, W. I. Alvord, London. 

10,527. Kyos AtTacuMents, W. I. Alvord, London. 

10,528, ArracuMeEnts, W. I. Alvord, London. 

10,529. Kyos A1TacuMeEnts, W. I. Alvord, London. 

10,530. Water Crosets, A. J. Boult.—(B. Havanagh, 
United States.) 

Construction of Hovusgs, A. J. Boult.—(A. 


e, Us. 

10.532. CARRIAGE Covup.ines, G. L. Walton, 
London. 

10,538. Britis of Farg, W. Mill, London. 

10.534. Twistep Loop Pocket Sewine MACHINE, 
T. 8. James, London. 

10,535. Compounp Crank, T. S James, London. 

5g E.ecrric Batrery Excitant, E. D. Kendall, 

mdon. 

10.537. Wire Stramsinc J. Reid, London. 

10,538. Car Serines, C. T. Schoen, London. 

Manvuracture of Boots and Sxogs, H. Law, 


ndon. 

10,540. Frre-Licnter, P. Comte, A. Desaubeau, and E. 
Delarue, don. 

10.541. Drivine Sewine, &c., Macuines, C. Crastin, 


ndon. 
10,542, Dyetnc TexTILe Freres, T. Holliday, London. 
10,543. Swineine or SELF-LEVELLING Bertus, P. M. 
—(A. P. Bickmore and E. B. Pendleton, United 
ates 
10,544. TiLes, H. J. Haddan.—{H. Deschamps, France.) 
10,545. Pxtparine Fipees, A. Mitscherlich, London. 
Va.ves for the OuTLets of Batus, J. H. Bean, 
ndon. 
10,547. Stipe VaALve MecuanisM for Steam ENGINES, 
E. P. Alexander.—(C. Schmid, United States ) 
10,548. Enoings, and Carriaces, N. P. 
avison, London. 
10,549. Non-conpenstnc STEAM Enoines and VALVEs, 
M. H. Robinson, London. 
10,550, Ma. nines for Cortinc Wire, W. R. Lake.—(J. 
B. Gaitiey and G. W. Percy, United States.) 
10,551. SigNaLLInG Apparatus, G. W. Brown, London. 
10,552. Separatine Liquins of D rrerent DensitTits, 
W. R. Lake.—(J. Evans and D. H. Burrell, United 
States.) 
10,553. AxLes for Rartways. &c., W. R. Lake.—J. 
Bourne, jun., United States.) 
10,554. Paeventine the SL.mmunc of Doors, W. R. Lake. 
—+(C. H. Shaw, United States.) 
10,555. for use in Factories, &c., F. C. 
Stanton, London. 
10,556. RocK-DRILLING Macuines, W. R. Lake.—(Z. 
Moreau, United States.) 
10,557. ATracumENts for Sewixc Macurngs, F. Cree, 
jun., and L. F. Marsh, London. 
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10.558. Music with a instead of 
EnGRavep P.ates, G. Becker and D. Monnier, 
Germany. 

10,559. J. K. Smythies, Great Bentley. 

10,560. Factiitatine the Ratsine of CarriaGE Heaps, 
H. Weatherhill, Manchester. 

10,561. OsviaTinG the DeracemeEnt of Buriprnes, &c., 


. H. Fogg, Leeds. 

10,562. Suips’ Bertus, W. P. Hoskins, Birmingham. 
10,563. Lockine LappErs TocEeTseEr for BRIGADE 
&c. Purposes, T. Hunt and W. King, Manchester. 
10,564. FasTentnc Envevopes, &c., with Gum, W. C. 

Owston, Wentbridge. 
10,565. Preventine Lips falling off Tza-pots, G. H. 
Tomlinson, Shelton. 
10,566. InsuLators for MecHanicaL TELEPHONES, C. 
dlesbro' 


10,567, Mawovacronn of J. P. Wright, 
ork, 

10,568. New Apvertisinc Mevium, H. Cochrane, 
Dublin. 


le 
10,569. Szatine Execrric Batteries, C. H. L. Clarke, 
Manchester. 
10,570. Merat Tires for Boors, &c., W. Free- 


man, Leicester. 

10,571. Busx for the Tap of Guass Fitters, P. P. 
Kipping and F. H. Judson, London. 

10,572. Sarety Screws, W. G. Hills and T. C. Menke, 
Birmingham. 

10,578. Fasteners for Wrnpows, J. Rankin and W. W. 
Palmer, Skipton-in-Craven. 

10,574. ManuractureE of Giass, A, Drummond, 

jasgow. 

10,575. Lataes, W. W. Hulse, London. 

10,576. Mgascrine Gavogs, W. F. Jackson, Sheffield. 

10,577. Fare CHECKING Apparatus, A. W. Richardson, 
London. 
10,578. Empiroyep in Spinyine, &c., 
Macurnery, G. Ryder and W. Longworth, London. 
10,579. TeMPORARILY Stoprinc Howes in Surps, &c., 
W. W. Popplewell.(C. H. S. Schultz, Germany.) 

— Ammunition, D. Johnson and W. D. Borland, 

ndon. 

10,581. Gatvanic Batrery, E. M. Gardner.—(7. L. 
Kauffer, United States.) 

10,582. Nuts for Botts, A. J. Le Blanc, London. 

10,583. Fixinc Betts or Rives to A. J. 
Le c, London. 

10,584. Cottar for Horses, &c., C. J. M. Gardner and 

. Prosser, London. 
10,585. MaTeriats for Lintnc and Hats, B. 


‘are, Luton. 
10,586. Warp Macurng, J. R. Hancockand W. Dexter, 


ndon, 
10,587. Frre-arms, L. Armanni, London. 
10,588. Looms for WEavina, J. Dodd, Manchester. 


10,589, PorTaB_e Saws, W. F. Stanley, South Norwood. 


10,590. Topacco Pipgs, J. M. B. Baker, London. 
10,591. Borrons, W. R. Comings, London. 

10,592. Animats, W. R. Comings, London. 
10,598. Metax Srencit Piates, F, Sarjant, London. 
10,594. ALLoys of ALUMINIUM with CoPPER, 


- Clark, London, 
10,595. Destccatina Woop, A. Flamacheand E. Picard, 
London. 
10,596. Fort Economisinc, &c., Apparatus, W. J. 


rance.—(C. Pinel, France.) 

10,600. Erectric Furnaces, J. E. Rogerson, J. G. 
Statter, and J. 8. Stevenson, London. 

10,601. ADMINISTERING ANAsTHETICS in DenTaL and 
Operations, W. G. Joues, London. 

10,602. CrusHine Apparatus, A., A., and H. Binet, 
London. 

10,603, VenriLatinc Apparatus, W. R. Lake.—(B. 
Holbrook and H. N. Mann, United States.) 

10 604. Sxwine Macurnes, F. Ewers, London. 

10,605. Exrractixc ALuminium from its CHLORIDEs, 
W. R. Lake.—({Count R. de Montgelas, United States.) 

10,606. ExTRacTiINc ALUMINIUM from its CHLORIDE, 
W. R. Lake.—(Count R. de Montgelas, United States ) 

10,607. ELeciR0o-peposiTion of ALUMINIUM, W. K. 
Lake.—(Count K. de Montgelas, United States.) 

10,608. Suips’ WINCHES and WInDLA:8Es, ‘I’. Thompson, 
Newcastle-upon-Tyne. 

10,609. ATTacHING MeraLiic Pens to the Oursipe of 
Boxgs, &c., W. E. Wiley, Birmingham. 

10,610. Sarery PicruURE HaNnGeR, A. Giaves, London. 

10,611. Cunvercinc Firine at Sea, J. A. C. ce 
Latouche, Paris. 

10,612. Securn:ne Knogs on Doors, J. F. Nuttall, Man- 


chester. 
Meta. for Water Taps, J. Shaw, Hudders- 


10,614. Lapres’ Purr-soxes, H. Levetus, Birmingham. 

10,615. Printing upon Caxico, &c., J. M, Hampson, 
Manchester. 

a Sreerixc Gear for Boats, J. Coulson, Buckie, 


10,617. Cuance or Drop Looms, E. J. 
Scott and A. Wadsworth, H. 

10,618. Breakine Coxe, J. Smithers and R. Thomas, 

ingston-on-Thames. 

10,619. Snort Circuitine Devices, G. A. Mason, 
London. 

10,620. AUTOMATICALLY ADMINISTRATING an ELECTRIC 
Current, W. 8. Oliver, London. 

10,621. Recisterine Macuines, W. 8. Oliver, London. 

10,622. Esecror for Dentat or other ruRPOSES, J. C. 
Plunkett, London. 

10,628. CiEANsine Topacco Pipgs, H. Cullabine, 
sheffield. 

10,624. Unsroprixc Tosacco Pipes, H. Cullabine, 
Sheffield. 

10,625. Lock Girper TiLes, J. D. Denny, Llangollen. 

10,626. Esecrinc GraNULAR Mareriat, J. Farmer, 


lasgow. 
10,627. BuTton-HOLE Macnines, H. W. Pollock, 
10,628. Fastenrinc Ossects to Iron, C. B. Axt, 
mdi 


on. 

10,629. for Rattway and other Venicues, E. 
Dearden, London. 

10,630, ELectric Fire Ataros, R. M. Somers, Leeds. 

10,631. Bricks, J. Mobberiey and H. Periy, Birming- 


ham. 
10,632. ApsusTABLE Brackets, A. M. Hart, Plumstead 


mmon. 

10,633. TooTHED RoLLep Fencine Wire, J. Schmidt, 
London. 

Markine Batt Procrammes, F. W. Powell, 

mdon. 

10,635. ApveRTIsiInc Envetopr, H. J. Haddan.— 
(Count C. de Bruc, Duke of Busignano, Italy.) 

10,636. Waxinec Paper, H. J. Haddan.—(G. Ray- 
mond, U.S.) 

10,637. Meta Router, J. K. Oldfield, Leeds. 

10,638. Sewinc Macuings, C. F. Gardner.—{ The Ameri- 
can Novelty Shoe Company, U.S&.) 

10,639. SeL¥-cLostinc Faucets, E. Boyes and W. J. 
Shepherd, London. 

10,640. Lock-sorint Tupes, W. Allman, 
London. 


20th August, 1886. 


10,641. Fezpinc Mettine Furnaces, D. Rylands, PR. 
Stoner, and R. Potter, Barnsley. 

10,642. Triccer Sarety Bott for W. 
Lockyer, Enfield. 

10,643. SLicinc VecETABLEs, G. H. Dingwall, London. 

10,644. Evecrropes fur SeconDaRY BatTreries, A. 
Millar, Glasgow. 

10,645. AERATED Brveracgs, A. E. H. Loze, Liverpool. 

10,646. Bettina for TRANSMITTING Power, F, Flemi: g, 


alifax. 
10,647. Pistons for Srzam Enoines, A. MacLaine, 
Belfast. 


10,648. Hypravutic Sreerine and Srartine ENGINE 
Vaives, C. Stout, Liverpool. 

10,649. Ropgs, CaBies, &c., H. Cheesman, Hartlepool. 

10,650. TRamway Brakes, W. H. Blakeney, Dundee. 

10,651. WHEELS and Ax es for Venicies, W. Malam, 
Manchester. 

10,652. SeLr-Lockina Sarety Burotar Proor 

ELLAR Pxats, H. L. Provis, Cardiff. 
10,653. GaTHeRiNe Fruit from Trees, J. M. Carr, 
eldean. 

10,654. Retaintna Necktizs, &c., in Position, W. 8. 
Clark and W. H. Withington, Manchester. 

10,655. Gas Heatixc Apparatus, 8. 8. Bromhead.— 
(A. C. Gambier, France.) 

10,656. SpapE and Biapes, W. Bell, Sheffield. 

10,657. and Faces, J. Leitch, 
London. 

10,658. Ourtets for Sinks, &c., W. H. Withington, 
Manchester. 

10,659. TRANSPARENT FLEXIBLE Material, F. H. 

‘roedman, Dubli 

10,660. Packine, SrorinG, and Examinine Eees, J. C. 
Pool, Birmingham. 

10,661. Stop Brake for Licht VeHicLes, J. Dove, 


Ww. 

10,662. DisPLayrne Maps, &c., C. H. Cope, Wiggington 
Park, near Tamworth. 

10,663. Furnace Grates, J. Rankin, Glasgow. 

10,664. Letrer Rack, J. Blakey, Halifax. 

10,665. Drrect-actine Steam Pumps, C. J. and J. J. 
Croft, Merton. 

10,666. Rotary Motors, W. L. Wise. —(V. Popp, 
France.) 

10,667. GuarD against NEWLY-PAINTED Lamp-PosTs or 
Pruiars, J. Gibson and G. Beaumont, London. 

10,668. Protective Devices for Ripers of Horses, 
&c., W. Kennedy, London. 

10,669. Feepine and other Borties, J. E. Kusenberg 
and H, Lamprecht, London. 


10,670. GirpeRs for Buitpine, E. Edwards.—(C. 


F. Stendtner, Germany. 
10,671. Lamps for Burnina Licut or VouaTILEe OILs, 
London. 
10,672. Treaps and Risers of Srams, W. McGill, 
London. 
10,673. PREVENTING NoIsE in WoRKING GAS-ENGINES, 
J. B. Payne, London. 
10,674. Steam and other Enamves, J. C. Peache, 
Thames Ditton. 
10,675. Burners, The Patent Argand Gas and Oil 
Burners Company and R. T. Strangman, London. 
10,676. Hoxprne in Posrrion to be ReMoveD by 
the Rivers of Rounpabouts, &c., W. Reynolds, jun., 
London. 

10,677. Frrrmes of Barus, J. Hill, London. 

Imray.—(B. 7. Hazeltine, Uni es. 

10,679. Frre-aRMs, Perkes, London. 


10,597. Fixine Topes in Sream Generators, H. J. 
Haddan.—{/. Lecog, France.) 
10,598. Lock, H. J. Haddan.—{L. Balegguier and Co., 
France.) 
10,599. IsoLatinc Vatves for Steam Pipes, J. Dew- 
~ 
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10,680. Execrric Circurrs, P. Everitt, 


Care, &e.,P. P, Rrerit, Londen. 
lass, Wa ATER other Ciosets, &c., P. Everitt, 


10 684. Sk, Mezzums for Doas, &c., F. A. Egleton and 8. 
ion. 
10,685. Avrowamio ReoviaTox 
ws for Weavina, G. F. dls, 
M. Jung, and H. 
10,686. and Macurnss, H. 8. 


10,687. Macurnes, W. R. Lake.—{C. Gros: 
and B. Popp, Austria.) 

10,688. Stopper, &c., for Sarps’ and other Ropszs, R. 
J. Smith, London. 


10,689. GRINDING Mutts, A. M. Clark.—({H. W. Cutler, 
United States.) 

10,690. Pranorortes, T. J. Brinsmead, London. 

10,691. or StamR-cases, Stollwerck and Stoll- 
werck, mdon. 

10,692. FrRe-aRMs, &c., W. R. Lake.—{La Société L. 
Joalland et Cie., France.) 

10,693. ARTIFICIAL Srong, C. Drake, London. 

10,694. Horszsnoss, &., T. D. Ri 

10, =, SULPRURATED Hyprocarzons, E. Jacobsen, 


on. 
10,696. Workinc Enoine-noom Te.ecrapus, &c., T. 
. Smith, C. Simpson, and T. Lockerbie, London. 


2Qist August, 1886. 
10,697. Crzanrne Goxp, &c., G. J. and G. J. T. J. 
Parfitt, Bristol. 
Gas Licutinc, T. Thorp, 
te’ 


field. 
Prorecror, G. W. Pridmore and 8. 
10,700. CoLp-PACKED Jorsts, A. N. Rankin, 


in. 
10,701. Vewrmators for the Prevention of Downx- 
pRavent, H. Sutcliffe, Halifax. 
a Sream PRINTING STOVE for Porrers, T. Shore, 


10,703. for TreaTinc MaTeriats 
with Disrasg, E. Bolton. 
10,704. Mrxmvc Apparatus for Liquips, 8. 8. Brom- 
—(L. Stauffert, France.) 
10,705. Smmpiiryine of 


don. 
10,706. Soap Stick and Sxavine Bruss, J. 


10,707. Meratuic SLEEPERs, Raitways, H. 
Walker and R. Woodward’ She 
10,708. Iron or J. T. Eltring- 


ham, Lon: 
10,709. Se Frax, &c., W. 8. Johnston, Liver- 


10,710. Gear for Porrrs on Rattways, B. 
Dudley, Liverpool 

— = ASTESING for Laces for Boots, &., C. L. 
ray, Li 


10,712. or Back-PREsSURE VaLves, T. Aston, 


20,713. Srreer, &c.,Gas Lamps ~ 
jutcher, ewcastle-upon 


¥, > 


10,714. Corrox-wiInDING T. Philips, Aber- 


10,715. Insutation of Eecrricat Con- 
puctors, H. Furse and H. 

10,716. Macuises, W. E. Gedge.— 
(Z. Cornely, France.) 

10,717. Gas Burners, A. A. Lister, 

10, 718. Dyemc Compep Woot in J., and 


‘A. Harmel, London. 
10,719. ‘Fastentnc for Cuains, &c., Z. Z. Barber, 


"30,720. E.ectro PRoputsive Arparatus, W. H. 


Fomentinc Fret of Horses, F. Seabrook, 
10,722. Caarcrye Liquips with CarsBonic Acrp Gas, 
F. Foster, London 


10,723. Ramsden, London. 
Te.zPHone TransMiTrers, P. Rabbidge, 
10,725. RemovaBLe Sxrecps for Furwirvre, T. Simp- 
1 W. Reynolds, fun., and 
‘ONTROLLING 
London. 


Sweden.) 
10,730. Fitters for Decorative Purposes, E. A. 
London. 
10,731. Prosectites for Fire-arnms, W. R. Lake.—{C. 
Haas, Austria.) 


23rd August, 1886. 
and other Lamps, C. Peters, Man- 
10,733. Bgartnos and Busnes for Macuiyery, C. 
Bennett, Sheffield. 
10,734. Hat Brusues, L. Chapman, London. 
10,735. Rockne Furnace Bars, L. Hopcraft, London, 
10, 736. Frese Appiication of a Susstance to Repiace 
a certain Mera, 8. Lord and J. Henderson, Wake- 


10,737. Avromatic Freep Pastz Box, W. Cooper and J. 
, Manchester. 

10,738. Fastener for Currs, &., F. R. Baker, Bir- 

10,739. Starr Rop Eves, F. R. Baker, Birmingham. 
,740. ARTIFICIAL MANUFACTURE of CoaL so as to 
render it Smoxetess, F. V. Hadlow, Buxted. 

10,741. Prorection of ‘Lire and PRoPERty caused by 
BorLer Exp.osions, R. Jones, Hanley. 

10,742. Sarery Box or Casz, A. W. Rooke.—-{(W. 
Parry, South America.) 

10 Drivinc Apparatus for Latmes, A. 

10, 744. Decima Gavors, T. Duggan, E. Marshall, and 

ips, 
10,745. Am Macerg, J. Short, West 


10,746. Curruse Piusn, &c., F. Robinson, Leeds. 
10,747. Looms for Weavine &., F. Robinson, 


10,749. Revotvisc for Ovt 
Dewivery Hose for Free Encives, &., G. Ivey, 


10,750. Macazuve Smact Arms and in AmMowrrion 
therefor, J. MacN: 
10,751. Brake or for &., 
J. 8. Donaldson Glasgow. 
10,752. Brakes for Carriages, &, W. 
Glasgow. 
10,753," SEPARATING &c., R. Schneider, 
Boots and Sxors, M. L. Lion and F. Cutlan, 
10,755. — ALEs by Macunvery, J. Ansell and 
7. 
19,756. cai Barret Key, A. Johansen, 
10,757. for ULLING, &., J. Simpson.—{J. 
and G. Dnited 


ted States. 
10,758. SusPENDED Cuarrs for OBVIATING 
‘W. P. Thompson.—{D. Valli, Italy ) 


‘Trosses for E. Chadwick, W. Riley, 


, London. 
10,766. ¥. Flack, Londen. 
10,761. for Beer, F. Heyman, 


10,762. Ga &., J. Haddan. 
Lamps, —{A. Jahnke, 


763. Makryc Cicarerres, E. 


10,765. Secoxpaky GeneRators, W. Lowrie and C. J. 
W706. Apvertisements, &c., J. St. Clair, 
10,767. Marine J. A. Toots, London. 
10,768. Garpen L. Clifford, 

769. Wash Bow. Appararus, EB. W. Harding, 


10,770. PHorocRaPHic Macumes, J. Urie, 


‘Mount, United 
10,778. Taps and Dres for forming Screw Tureaps, 8. 
C. Modzelewski, London. 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office official Gazette.) 


343,801. Expansion FOR 


Mass.—Filed February 1st, 1886 
Claim.—(1) The combination of a straight bar slotted 
through w ly from end to end and pro- 
vided in its upper surface with a longitudinal ronnie’ 
groove opening into said vertical slot, a spring laid in 
said groove, a rod within said spring and 


bar provided with horizontal slits, drums turning 

said brackets, screws t in said brackets to con- 

turning, 
ribbons or s' to said drums and to 4 

ends of said means, substantially 

described, of preventing the movement of the 

of said spring, as and the purpose specified. (2) 


343,871. Furnet, Harmannus Van Kammen, Grand- 
ville, Mich. —Filed Janvary 20th, 1886. 


Claim.—{1) An of the 
vessel A, wided with the handle l, the “conical 
apertured ate 6, and nipple c, having a valve seat 
J, the spring j, secured to the handle, the rod i, having 
its upper end secured to the spring, and the ball valve 
g, attached to the lower end 


tially as herein shown and described. (2) As an 
improved article of manufacture, the measure 
x 
SS 
4 
Ff 
e 


ha the centrally apertured conical an 

nipple c, attached thereto, the 
te threaded ta tu having the 

shoulder ¢, the yielding valve seat f, the ball valve g, 

adapted to valve seat, the rod 4 

ve valve and provided with a flat head &, and sprin, 

the handle of the measure and 
40 close the valve g, substantially as herein shows snd 
described. 


$43,911. Sream AcruaTep Vatvz, Jokn B. Maas, 
Mich.—Filed ‘4th, 1885. 
Claim.—The combination, with the valve having 


with a commutator, of a centrifugal governor 


automatically oS commutator segments or 


sleeve for of the motor, sub- 
stan as set forth. (2) an electric motor, the 
combina with a commutator, & cen 


governor for automatically imparting adjust- 
ment to = commutator segments or © for 
the speed of the motor, substantially as set 

forth. (8) In an electric motor, the combination, with 
sleeve loosely mounted on the armature 

shaft, of a centrifugal guvernor for automatically 
adjusting the commutator segments or sleeve for 
the of the — 

forth. (4) In an electric motor, the com! 


(343,886) 


SSS 


with an adjustable commutator, of a centrifugal 
vernor mounted on armature pted 
te the speed | of the motor by | its automatic 
adj | of the p of the 
or sleeve, substantially as pet forth. (5) In an electric 
motor, the combination, with an adjustable commu- 
tator sleeve or ts, of a cen 
governor ted with the « tator sleeve, and 
constructed and oy oy to automatically impart 
rotary adjustment to ——— sleeve in the 
direction opposite to that of the rotation of the 
armature shaft when the speed of the motor falls 
below a predetermined rate, and to move the commu- 
tator sleeve in the same direction as the rotation of 
the armature when the speed of the motor 
— a predetermined rate, substantially as set 


343,998. Tose William H. Keep, 
‘led October 26 

Cain combination, with the stem A, provided 

bifur- 


the spreader F, and having attached at their heads 
the lower scrapers G, Bere 


having a centre slot, permitting 
spreader r F, all constructed 
the purposes set forth. 


006. Pyne. Cassius C. Palmer, New 
York, N. Y.—Filed March 9th, 1885, 


second body of confined air, 


com- 
The and By contatutn eo 


passages separated by metallic divisions, the chill 
room, the air cylinder D, the’ 
or cooler O, the expanding the 


pe a conesting The other 
er F, an 
tantially as 


944,038. ‘Tetrscorina Exevator, Abraham 
Fitts, Worcester, Mi February 25th, 1886, 
Claim.—{1) The cuashieetion, in a hydraulic elevator 
with outer and inner telesco) copin tubes 
sections, of the foot projection K, 
box ing C4, having the chamber c5 
and h, the movable annular plates F and H, res 
tively supported on said offsets, a spring of co 
rectangular metal within the chamber b mes 
confined between said plates, and the pack 
confined between the plate F and follower D2, = 
stantially as set forth. ae The combination, with the 
hydraulic elevatin or telescoping sections 
vided with arms or brackets E, of the sp 
and standards M, substantially as set forth. (3) In 


combination with the or column 
sections in a hydraul! coiled 
adjacent, in which are 
arran ose er as a one coil nst 
another, in the manner described, where 
spring is adapted to act as a valve for closing the 
ater passage, while it checks the momentum of the 
descending section, as hereinbefore set forth. (4) The 
tially as described, of the elevator 
car, the telescoping tubular sections ¢é C’ C2, and the 
cylinder B, of the conically coiled spring and valve 
device P, the foot plates having projecting rims, 
the annular —— and H , and the springs I, for. the 
purposes set 
344 071. Robert W. Aitken, Buffalo, 
N. ¥.— Filed September 1st, 1885. 
Claim.—In a steam boiler, "the combination, with 
the direct flue D and return flues E, of a fire-box 
having its side walls composed of lower vertical 


and upper converging portions /’, and 
sheet f2, made concentric with the 


direct flue D, substantially as set forth. 
344.084. Meratiic Packino, John B. Deeds, Terre 
Haute, Ind.—Filed October 26th, 1885. 

Claim.—The combination, in a "stuffing box, of an 
annular packing made in 
in inclined meeting ed, 

recess midw: 


annular chamber around the rod and each end bevelled - 
to form a double conical ended annulus, elastic rings 
~t each end of the packiing and rr on its conical 
and a follower to compress said rings, as and 

for for the purpose set forth. 
944321. Mersop or Arracninc Huns To Gear 
Waeets Anp Pinions, William B. Boston, 
October 81st, 1885. 
Claim.—The herein described of attaching 
pinions, the same con- 


sisting in Pio in the ceatenteis centre an orifice with 


one indenta‘ a thereof, and 
oF the bub int in orifice until it 
enters indentations, as set 


e refrigera 
pipes a and 2, all 
‘by CAS 
Va \ AE 038 
extending through the same and having its en F\, 2 | { hep |i 
secured to said bar within said ve beyond the \. cy y 
N \\\ 
UY A | 
Ack 
The combination of a straight bar slotted through SS see 
vertically nearly from end to end, and provided in its 
upper surface with a longitudinal rounded groove 
opening into said vertical slot, a spring laid in said 
groove, a rod placed within said spring and | 
—— the same and having its ends secured to sai: 
bar within said groove beyond the ends of said slot, 
brackets secured to the ends of said bar provided with 
horizontal slits, drums turning in said brackets, 
screws turning in said brackets to contract said slits 
to hold said p dente from turning, ribbons or straps 
secured to said drums and to the ends of said spring, 
and a wire or rod placed between the middle coils of 
said spring and secured to said bar, as and for the 
purpose specified. 
= 
¢ A 4 
—Ip 
G. F. Redfern.—(Chabrol, jils, Thiers.) 
10,728. Cicar Licuts, &c., G. A. Sweetser, London. O 
10,729. Marcu-noxes, W. R. Lake.—(A. Widestrom, Bas za. 
t 
eld. 
upper scrapers J, having the bases j, said serapers 
being also secured by bolte H to the flange sections I, 
the passage of the 
ged as and for 
4.084) 
Claim.—{1) The process of cooling the air of a chill Y : 
room, consisting ol ferting the air of the chill room in j —= — N = 
[344,006} 
; 
N 
Z \ 
Z 
NS | | 
steam cylinder relief ports, of the A 
valve having” corresponding and the radial 4 Ve” 
wor! in @ recess in valve casing, where- 
by the valve is operated by the pressure of steam after y, 
its initial movement, substantially as specified. 5 
343,886. Governor ror ELECTRO-MaGNETIC Motors, 
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roportional value of the hull dimensions element of the ' comparative, by dividing each set by the square of one- 
which, by hypothesis, is taken as the square tenth the length of is to say, by a constant 


Tue paper on “Atlantic Steamers,” by Mr. John, as 
published in Tue Enoingxer of August 13th, contains 
some valuable data, which may be referred to in illustra- 
tion of some parts of my recent papers on the above- 
mentioned interesting topic. 

In my communication of 2lst May, page 317, it is 
explained. The manner in which we may calculate the 
ae of C, the Admiralty coefficient for an assumed speed 
V of a vessel, when the values, specific to that vessel, of 
two constant quantities @ and c are known; the relation 
existing between them, and the speed of the vessel, being 
expressed by the equation, 

I gave, in illustration, the data of H.M.S. Shah, for which 
a = 0792 andc = 
the results for trial speeds, 
16°45 1213 801 5°32 knots, 
being as follows :— 


Formula values of C= 195°4 2335 2159 1555 

Trial data values = 1949 2180 1553 
Results, I think, sufficiently close to indicate that the 
hypothesis embodied in (1) must be in fair agreement with 
the facts which it represents, and, as the sequel will show, 
is capable of being made even closer. 

Let us now apply the same method to the vessels City of 
Rome and Normandie, of which Mr. John has supplied 
the values of C for a number of speeds, 

For the City of Rome the values of a and ¢ seem to be 
079 and 21°15 respectively. 

Hence, trial speeds 18235 160 150 
Formula values of C = 2549 
Mr. Johns figures = 255 


14°0 knots 
3107 324°6 
297°6 310°0 322°2 


For the Normandie the values of a and c are a = ‘079 
and c = 200. 
Hence, trial speeds 1666 160 150 14° knots 


Formula values of C= 2681 2794 2939 3071 
Mr. Johns’ figures = 2650 2828 2952 3048 

In these examples, the differences are within the limits 
of, and are such as might be expected as due to mere errors 
of observation. Mr. Johns’ figures apparently have been 
taken from a curve of coefficients, not by actual obser- 
vation at the speeds 16°0, 15°00, and 140 knots. This 
may account for great part of the discrepancies between 
the formula and trial data values. Again, these being 
all very large vessels, let us now consider the case of a 
small one, for which pu let me refer your readers 
to Tue Encineer of 14th January, 1881, where they 
will find the trial data of a pa! boat distinguished 
by the letter “B,” of which the displacement is given 
as 32 tons. For the lesser speeds of this vessel up to 
16-4 knots the values of a and c are 082 and 11°02 
respectively ; and hence by the formula log. C = log. 11°02 
+ 2 log. V — ‘082 V we obtain: 

For trial speeds 164 158 14° knots 

Formula values of C= 1340 1393 149°9, whilst directly 
calculated, 

From trial data C=1339 1396 1499 

Here, for the lower speeds, the agreement is nigh 
perfect, and the remarkable point to be noticed is, that 
with speeds 16°4 knots and ter, there is an entire 
and most obvious change in the values of the hitherto 
constant quantities a and c. Thus, instead of ‘082 and 
11°02, these quantities will then present the very much 
smaller values 0182 and ‘9875 respectively. 

This most remarkable phenomena in steamship pro- 
pulsion has been brought forward by me in a variety of 
shapes without eliciting recognition or comment, beyond 
some misrepresentation founded on obvious and utter 
misapprehension of the significance and value of the 
facts noted. To illustrate this last case fully, I append 
the calculation. The formula being log. C = log. ‘9875 
+ 2 log. V 0182 V, we obtain: 

For trial speeds = 21°5 20°65 19 85 18°0 16°4 knots 
Log. 9875 = -1:9045 -10045 -19945 -19945 -1-9945 
2log.V = 26648 26208 25106 24296 
-0182V = ‘8918 3758 ‘8592 3276 
= 22681 22485 

c = 1854 1772 1643 1505 «1385 


Divs 
Next, the calculation of C = arts from the trial data 
values, is as follows :— 


Log. V = 13824 :1°2148 

Log. V3 = 3°9447 8°8601 8°7659 3°6444 

Log. = 1°00385 1°00385 1°0085 1:0035 1°0085 

Subtract Log. E = 2°7324 2°6950 2°6415 2°5911 2°5211 


Log. C = 22683 2'2492 22221 21783 21268 
C 1855 1775 1668 1508 1889 
The agreement of the values thus obtained, by ve 
dissimilar formule, is so striking that I think it be. Mr 
sary to adduce further illustration; and, for better con- 
trast, collecting these various results, we see that within 
limits of experience we have: 


Shah .. .. 5,922 tons displacement Log. O=1'1614+2 log. V--0792 V 
City of Rome 11,230  =1°325242 log. V--079 V 
Normandie 6,959 =1°3010+2 log. V- V 


32 =1-0422+2 V--082 V 


above 
82 16°4 } » 005542 log. V--0182 V 


knots 

Notice in this, as illustrated by the vessel B, the great 
fall in the same vessel of the values of the quantities a and 
e when driven over a considerable range of speeds; also 
another interesting fact with such vessels—three sets of 
values can be demonstrated, although in the ordinary run 
of vessels there are only indications of two sets. 

The foregoing formule being represented in general 
terms, algebraically, by 

eV* Divs 
“log.-'aV" E° 

obviously, from the second and third members, when in 
the form for logarithmic calculation, we may write: 


Log D3 = log. ¢ + log. E — (log. V+aV) . (2) 
This formula may be applied oslodlate the approximate 


of the lineal dimension ; and as usually, and indifferently, 


may be represented by the immerged mid area, the two- 


third power of the displacement, or by the immerged 
surface. In the above form it is useful to detect changes 
in the circumstances of trial, or it may be the occurrence 
of undetected errors of observation in those trials, Take, 
for example, the Shah, where log. c = 11614 and a = 0792: 


Trialspeeds 16°45 12°13 8°01 5°32 

Log. ¢ = 11614 11614 11614 111614 1°1614 

Log. E = 8°8737 33990 2°8876 2°5024 28876 
- = 1°2162 10838 0: 9036 “7259 9020 


1°3029 “9607 "6344 “4214 "6320 


Sum,log.D! = 25160 251:9 25110 25165 | 2°5150 
Here, three out of four trial speeds show practically the 
same value, but with the third, if the speed was 8°01 knots 
with the stated power, the resistance must have been 
diminished in the ratio of the numbers corresponding to 
the logs, 2°5160 and 2°5110. It is therefore very much 
more likely that the speed has been slightly overstated, 
and ought to have been given as 7°98 knots; when, as shown 
in the last column, this gives D = 5922 tons, its actual 
value in the Shah (thus ¥ log. 5922 = 25150). To con- 
firm this: we may return to formula (1), and with 7°98 
instead of 8:01, calculate the value of log. C ; we would 


Dp? V3 
find this comes out 215°5, while by the formula ie 


215 6 is the value, which is much closer than the values 
215°9 and 218°0, as given by these formulas, when V is 


taken as 8°01. Another example: take the high speeds of 

“B,” for which A = ‘0182 and ¢c = — ‘U055: 
Trial speeds 215 19°85 19°82? 
Log. ¢ 0055 0055 0055-0055 | 0055 

cv = 1/8824 1°3149 1°2867 | 1°2833 

a = 3918 8758 8522 3276. | «8404 
Sum (subtract from)= 17292 1°6962 1°6444 1°5884 | 16382 
Log. E = 27324 26900 26415 25911 | 26415 
Log. 1 0032 9971-10027 , 


Here, again, as given, the third speed 19°35 is very pro- 
bably erroneous, and ought to be 19°2 Thus, in the Mast 
column, the figure came out 10033, which is exactly % log. 
32, indicating the exact displacement. Whilst if we recur 
to formula (1), and with the value V = 19-2, calculate the 
value of log. C, we find it gives C = 162°8, and by the trial 
data C = 162°9; whilst V = 19°35 gave these values as 
1643 and 166°8 respectively, a further proof of the 
exceedingly definite and sensitive nature of these formule, 
and the certainty with which they indicate the slightest: 
incongruity in the data. The Admiralty formule, were 
they true to the mechanical principles which they involve, 
ought not only to be a measure of comparative efficiency, 
but also satisfy another definite and obvious test ; when we 
had tried the same vessel, under the same circumstances, 
at different speeds; as we are only doing work of a like 
kind, in this case, the efficiency ought to be the same; and 
necessarily, the Admiralty coefficients ought to have the 
same value. This is certainly quite contrary to all expe- 
rience of the numbers obtained and usually designated 
Admiralty coefficients; and the reason is all investigations 
and proposed formule, from before the investigations of 
M. Réech down to that of Mr. John, have proceeded on 
the erroneous assumption that the velocity element of the 
resistance varied as the square of this velocity. Now, for 
about thirty years back, I have been demonstrating 
ad nauseam that it is not so, quite otherwise than so; 
this quantity being a transcendental function expressed 
by the notation, 10*” = log.— ' a V—that is to say, as the 
number, of which the common logarithm is the speed 
multiplied by certain small quantities which are repre- 
par in these expressions by the letter a, and of which, I 
have given sundry explanations. No better or more 
trustworthy illustrations can be given than those offered 
by the Admiralty trial data, to which I have often 
referred, and here repeat one of the most striking—the 
trials of H.M.S. Shah. 


Trial Data of H.M.S. Shah. 
| alue of 
(3) | 7477 16°45 194°9 14°47 
(6) | 2506 12°13 233°1 14°48 
772 8-01 2:8°0 14°64 
(8) 318 5°82 155-8 14-46 


Here the last column shows the real value of the Admiralty 
coefficient for the Shah, obtained by multiplying the 
number in the preceding column by the fraction 
log. i which is simply, to replace the faulty 
hypothetical quantity V*, by the very approximate true 
' 0792 V. It will be observ experiment (7) 
~ the value of ¢ slightly greater than the other three; 

ut I have already pointed out by two different methods 
that the given speed 8°01 is slightly overstated; it ought 
to be 7°98 knots, and if this be taken as the value of V, 
the value of c is 14°50, and then we are justified in assert- 
ing that the real value of this quantity for the Shah, 
taking an average, is 14°48; that is to say, we have, for 
the relation of 4 and speed, in H.M.S, Shah, the 
equation, E = log.- ‘0792 V. 

The agreement is so singularly close that a little space 
may be usefully employed in illustrating it :— 

Trialspeeds 16°45 1213 798 5°32 


Log. DS 25150 2°5150 2°5150 

Log. V ‘1°2162 10839 

0792 V 1°3028 “4218 

Subtract Log. 14°48 = 1°1608 1°1608 1°1608 11608 

Sum, Log. E = $0732 38°8988 2°8882 2°5014 
hie = 7468 2505 773 $17 indicated horses. 

Bytriaidata = 7477 2506 772 318 


The variety of values of C given by the usual formule 


are absurd, and show these formule to be founded upon 
false assumptions, Mr. Johns’ proposal to make them 


divisor for each set—does not, in the slightest degree, reach 
the source of error in these quantities. We must first 
remove the variations in the values given by the different 
speeds, in the same vessel, before we can have true compa- 
rative numbers for different vessels. This proposition 
may be thought over with some advantage. I shall add 
no more at present. Rospert MAnsEL. 
White Inch, Glasgow, August 25th, 1886. 


CANALS AS A MEANS OF TRANSPORT. 


At a time when the British manufacturer is finding 
himself hard pressed by foreign competition, and when it 
is thus of the utmost importance that every item of cost 
should be reduced to the minimum, it is not unnatural that 
more than usual attention should be directed to the ques- 
tion of cheap transport. It is scarcely disputed that in 
this country the railways generally are accustomed to 
charge higher rates of freight than are paid in countries 
that have become our most formidable competitors in 
neutral markets; but the answer of the railway com- 
_ is that the expense of construction in England is 

igher than elsewhere, and that it is necessary to provide 
for this fact in the cost of transport. Failing to obtain 
the concessions they require from the railways, the traders 
are now seeking to restore the canals to such a condition 
of efficiency as will enable them to offer competing routes 
and lower rates of freight. This consideration has been 
strongly urged in several communications made by trade 
associations to the Royal Commission on Trade Depression, 
and it has been insisted on at the recent general meeting 
of the Association of Chambers of Commerce. Under 
these circumstances, it is opportune to review the condition 
of our internal waterways, and the prospects that lie 
before them. 

There are now in the United Kingdom 3931 miles of canal 
navigation, of which 927 miles belong to public trusts, 1445 
miles to independent companies, 1333 miles are guaranteed 
and owned by railway companies, 188} miles are derelict, 
and 37 miles belong to owners of whom nothing appears 
to be known. It will thus be seen that 34 per cent. of 
all the canal mileage in the country is in the hands of the 
railway companies. The chief among the canal-owning 
railways is the London and North-Western, which has 
eight different canals, having a total length of 4884 miles. 
Among these, the two principal, alike in respect of their 
length, and the districts which they traverse, are the Bir- 
mingham canals, with a total of 169 miles, and the 
Shropshire Union Canal, with a length of 203 miles. 
These canals pass through very important districts, and 
should, if they were allowed fair play, prove a very 
formidable rival to the railway system of ‘which they may 
be said to form a part. The first will admit craft of 72ft. 
by 7ft., and the second is adapted for vessels of 80ft. by 
15ft. The Midland Railway is not much of a sinner in 
regard to canal traffic, possessing, as it does, only the 
Ashby-de-la-Zouche and the Oakham canals, the latter of 
which has been converted into a railway. It is, however, 
otherwise with the Great Western Railway, which owns 
2574 miles of canals, the two principal of which are the 
Kennet and Avon, 85 miles in length, and the Monmouth- 
shire, Breckon, and Abergavenny, 54 miles in length. 
The former canal is distinguished for the large size of 
craft that it can provide for, occupying in this respect the 
fourth position among the of England, as the 
following figures show :— 

The Severn Trust Canal will admit craft 270ft. by 35ft. 


The Gloucester and Birmingham »» 163ft. by 29ft. 
The Kennet and Avon by 18ft. 


The Great Western Railway Company has converted 
into a railway the Hereford and Gloucester Canal, thirty- 
four miles in length, which probably did not traverse a 
district of the first industrial importance; but all the 
same, the alternative route for heavy traffic was calculated 
to be a real public benefit. Several important canals are 
owned by the Manchester, Sheffield, and Lincolnshire 
Railway, including the Chesterfield, forty-six miles in 
length, and the Dunn Navigations, thirty nine miles long. 
The total length of the canals owned by this company is 
1804 miles, and 1043 miles more are owned by the Great 
Northern Railway Company, the principal two being the 
Grantham, 33} miles, and the Witham Navigation, 31 miles 
long. Canals of minor extent are also owned by the 
Lancashire and Yorkshire, the North-Eastern, the North 
Staffordshire, and the Great Eastern Railway Companies. 
Most of the canals so owned are scarcely worked at all, no 
provision being made, as a general rule, for allowing the 
public the choice of such an alternative method of 
transport. It is, of course, quite a different matter with 
canals owned by public trusts and independent companies. 
These unitedly own or control 2372 miles of canal naviga- 
tion in England and Wales, which is 1039 miles more than 
the extent of navigation owned by the railway companies. 
It cannot, therefore, be truly said, as it is in many quarters 
believed, that the railways have a controlling interest in 
the canals of the country. Nor is it so true, as is largely 
believed, that traders are without alternative routes in the 
form of water transport. The fact is that few industrial 
centres are without canals that may be resorted to for, at 
any rate, local traffic, while many give access to the larger 
markets of the country. In Lancashire, for example, 
there is, among canals of importance, the Duke of Bridg- 
water's, the Irwell Navigation, the Rochdale, and the 
Leeds and Liverpool; in Staffordshire and Worcestershire 
there is the Birmingham, the Stourbridge, the Warwick 
and Birmingham, and the Staffordshire and Worcestershire 
canals; in Yorkshire there is the Aire and Calder, the 
Leeds and Liverpool, and the Ouse river; in Leicester- 
shire, the Leicester and the Leicester and Northampton 
canals ; in Cheshire, the river Weaver, and the Droitwich 
canals; 'in Wales, the Aberdare and Glamorganshire 


canals ; in Gloucestershire, the Avon, the Wye, and several 


smaller canals, not to speak of the Severn river; and so 
with other counties and districts. But it happens in only 
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very few cases—as in that of the Leeds and Liverpool 
Canal—that these canals, all of which are controlled inde- 
pendently of railways, afford through communication from 
one important centre to another. ey do not, as do the 
railways, form great trunk lines, by means of which = 
can be transported direct from any one part of the 
kingdom to any other; and they also labour under the 
serious disadvantage, in practical operation, of lack of 
uniformity of dimensions, rates, and general control. Some 
of them will allow of the passage of vessels over 200ft. long, 
while others will only pass craft of 50ft. to 55ft. It would 
be possible to remedy this condition of things if the canals 
were not under so many separate and conflicting jurisdic- 
tions, and especially if the railway canals were made as 
free as all the others. As it is, about 120 miles of canal 
navigation have been converted into railways, and 188 
miles have become derelict or abandoned, presumably in 
consequence of their failure to remunerate their owners 
for the cost of maintenance. Most of the existing water- 
ways are in a more or less neglected state. The advent of 
the railway system was in many quarters believed to seal 
the doom of the system of transport which it superseded ; 
and as the traffic became more and more diverted from 
the canals, they were permitted to get into a worse and 
still worse condition. At the present juncture, therefore, 
it would perhaps not be too much to say that not one-half 
of the total canal mileage of the country is adapted for the 
requirements of trade without a very considerable expendi- 
ture in improvements and repairs, 

In considering the subject of sone be routes 
between termini lying wide apart, it is obviously necessary 
that if several a awe canals have to be traversed, they 
should each be, if not under the same control, at any rate 
equally well adapted for the traffic in view. This unfor- 
tunately, is not always, and perhaps not generally, the 
ease, so that canal boats and barges are sometimes 
compelled, in passing through a canal that has not been 
properly administered to lighten their loads, in order to 
provide for the reduced draught available. An example 
of this kind was recently brought to the notice of the 
management of the Thames and Severn Canal.' It was 
represented that whilst ordinary canal boats, carrying 30 
tons, could pass from the pit’s mouth in Staffordshire 
through the Midland canals to the river Severn, and 
thence over the Gloucester, and Berkeley, and Stroud- 
water Canals to the Thames and Severn Canal, they were 
compelled, before passing through the latter, to discharge 
about one-half of their cargo, and had consequently to 
make two voyages instead of one. The delay and expense 
hence arising would not, of course, occur if the Thames 
and Severn Canal were put in a proper state of repair. 

Outside of those whose business or professional occupa- 
tions have led them to specially examine the subject, it is 
probably but little known how far inland water commu- 
nication is already available between the large centres of 
production, consumption, and export or import in England 
and Wales. There are, to begin with, three separate routes 
of this description between London and Liverpool; but 
they are so complicated in their physical features, owner- 
ship, tolis, and other arrangements, as to be but little used. 
One of these routes starts from the Regent’s Canal, and 
ewer thence by the Grand Junction, the Oxford, the 

arwick and Napton, the Warwick and Birmingham, the 
Birmingham, the Staffordshire and Worcestershire, and 
the Shropshire Unions canals, for a total distance of 235} 
miles, and thence again by the river Mersey for a further 
distance of ten miles, making up a total distance of 245} 
miles. A second route takes the Thames for twenty miles, 
the Grand Junction Canal for ninety-four miles, the 
Oxford Canal for twenty-four miles, and the Coventry 
Canal for twenty-seven miles, and proceeds thence by the 
Birmingham, North Staffordshire, and Duke of Bridg- 
water’s canals until the river Mersey is again reached 
fifteen miles from Liverpool, the total distance being 263 
miles, A third and somewhat longer route than either o: 
the other two follows the same course as the second route 
for the first 114 miles, and then proceeds by the Oxford, 
the Warwick and Napton, the Warwick and Birmingham, 
the Birmingham, the Staffordshire and Worcestershire, the 
North Staffordshire, and the Duke of Bridgwater’s canals 
to the Mersey, into which the same debouchment is made 
as in the second route. But in each of these cases it 
would be perfectly practicable for the navigation between 
the two greatest cities in the kingdom to be closed by the 
caprice or veto, for any purpose whatsoever, of railway com- 
panies, who in every case own or control ove or other of 
the canals on the line of route. Between London 
and Hull there is inland navigation available the whole 
way by two separate routes, one of which is, and the 
other is not, controlled by railway companies. In the case 
of the route that is outside railway jurisdiction, the 
canals traversed are the Regent’s, the Grand Junction, the 
Grand Union, the Leicester and Northampton, the Leicester 
and the Sour, after which the course lies vid the rivers 
Trent and Humber, the total distance covered being 289 
miles, as compared with a distance of 1744 miles by rail. 
The second route available proceeds vid the Thames and 
the Grand Junction, Oxford, and Coventry canals, as in 
the case of the second route to Liverpool, until the North 
Staffordshire Canal is struck, and thence the route is again 
vid the Trent and the Humber rivers; but in this second 
route the distance is thirty-four miles longer than in the 
case of the first. There are three separate canal routes 
available between Liverpool and Hull, two of which are 
beyond railway control. The simplest, if not the shortest, 
of the three routes, takes the Leeds and Liverpool Canal 
for the first 127 miles, and then proceeds by the Aire and 
Calder Canal until the river Ouse is reached, after 
traversing which for eight miles, the Humber is struck 
18$ miles from the great Yorkshire port. The second 
independent route, after fifteen miles of open navigation 
in the Mersey, takes four several canals in their turn— 
the Duke of Bridgwater’s, the Rochdale,-the Calder and 
Hebble, and the Aire and Calder—and then follows the 
same course over the Ouse and the Humber, as in the first 


1 Report by Messrs. Clegram, H. J. Martin, and Snape, dated 4th Janu- 
ary, 1883, on the Thames and Severn Canal. : se 


route spoken of. The third route, proceeding by Roch- 
dale and Huddersfield, involves the use of the Hudders- 
field and Sir John Ramsden’s canals, both of which are 
controlled by railway 

In the case of the most important inland manufacturing 
district in England—that of South Staffordshire and East 
Worcestershire, including Birminghamand Wolverhampton 
—there is a considerable choice of routes to the principal 
ports, besides that of the railway, a fact which seems to 
render the heavy railway rates that are charged by, and 
paid to, the railway companies somewhat difficult to 
explain. There is canal communication all the way from 
Birmingham to London vid the Birmingham, Warwick, 
and Birmingham, Warwick, and Napton, Oxford, Grand 
Junction, and Regent’s canals, the total distance covered 
by this route being 1634 miles, as compared with 113 miles 
by railway. Liverpool may be reached from the same 
district by two alternative canal routes, the first proceeding 
by the Birmingham, Staffordshire, and Worcestershire, 
and Shropshire Union canals, until the Mersey is reached, 
ten miles from the = ; and the second, taking the same 
course as regards the Birmingham Canal, and then pro- 
ceeding to the Mersey by the Staffordshire and Worcester- 
shire, North Staffordshire,‘and Duke of Bridgwater’s 
canals. The distance by the first route is 89} miles, and 
by the second, 106} miles. There is, besides, through com- 
munication by inland navigation between South Stafford- 
shire and Hull, and between the same district and the 
Severn ports. From all that has been stated, then, it must 
be tolerably evident that if only the inland water-ways of 
the kingdom were kept in good condition, and well- 
managed, they are already sufficient in point of extent to 
give traders alternative routes over a large area. 

It is a somewhat remarkable fact that while Great 
Britain has been neglecting her internal water-ways, and 
while our traders have been content to depend upon rail- 


way. transport almost exclusively, the French and some | j 999 


other nations of Continental Europe have been spending 
large sums of poy in endeavouring to establish a com- 
plete system of canal transport between the chief industrial 
and commercial centres. A commission of the French 
Chamber of Deputies reported in 1879 that it was “ impos- 
sible to fulfil the requirements of commerce and industry 
without the of railways and canals,” and hence 
they recommended the completion of the network of canal 
water-ways in France by the expenditure of 11} millions 
sterling on the improvement of existing canals, and of 
16} millions on the construction of new ones, making a 
total of about 28} millions sterling. In favour of this 

roject, the Commission stated that while coal could not 
be carried on railways for less than 0°5d. to 0°6d. per ton per 
mile, it could be transported by canal at less than one-half 
the lowest of these rates. This has been much the expe- 
rience of the canal system of Belgium, which has in conse- 
quence been carefully cultivated and largely extended. 
On the other hand, however, it must be said that there is 
certainly not much encouragement to be drawn by those 
who desire to see the canal navigation of the past restored 
to its pristine utility as a means of transport from the 
annals of the canal system of the United States. In that 
country there were in 1880—the most recent year for 
which returns are at command—a total of 4468 miles of 
canals, or about 136 miles more than the total canal mileage 
of England and Wales. But of these 4468 miles, no less 
than 1953 miles had been altogether abandoned, and it was 
reported that a large part of the remaining 2515 miles was 
not paying expenses. In the New England States all the 
canals had been abandoned. In New York State, 357 
miles of canals, the construction of which had cost over 
10} millions of dols., had been abandoned, as was also 
447 miles in Pennsylvania, constructed at a cost of 
122 millions of dols. ; 205 miles in Ohio, constructed at a 


, | cost of 3 millions of dols.; and 379 miles in Indiana, costin 


6} millions of dols. so recently as 1851. The total cost o 
the canals of the United States has been returned officially 
at 214 millions of dols., or about 53 millions sterling. The 
average cost per mile of canal built has been 48,000 dols., 
or about £9600, against an estimated average of £6560 for 
the canals in the United Kingdom, and an average of 
£6229 per mile for the French canals, 

The two most important American canals, the Erie and 
the Champlain, are both in the State of New York. The 
former canal was constructed for the purpose of uniting 
the waters of Lake Erie and the Hudson. The total length 
of the canal, with its branches and feeders, is 365 miles, 
and the total cost was 51,609,000 dols., or upwards of 
£141,000 per mile. The width of the canal is 70ft. at the 
surface, and 52}ft. at the bottom, the depth being 7ft. 
There are seventy-two locks, each 110ft. in length by 18ft. 
in width, and having a rise and fall of 656ft. The total 
freight traffic on the Erie Canal in 1880 was 4,608,651 tons; 
the gross income, 1,120,691 dols.; and the net income, 
442,567 dols.—which was only equal to paying about 1 per 
cent. on the capital cost of construction. The total ‘ex- 
penditure incurred on behalf of the canal for the year in 
question, including cost of working, was 678,124 dols., or 
60 per cent. of the gross income. In the case of the 
Champlain Canal the results are much less satisfactory 
still, the amount of freight moved in 1880 having been 
1,200,000 tons; the income, 51,267 dols.; and the 
expenditure, 136,520 dols.; leaving a deficiency of 
85,253 dols. 

The experience furnished by the United States proves 
that, where the traffic is of a character to bear railroad 
carriage, assuming it to be a little higher than canal 
transit, the rail will generally be preferred, even in cases 
where there may be competing canal routes at lower rates. 
In proof of this we need only refer to the traffic returns 
of the New York State canals and of the railways that 
pass through or approach the same territory. In 1868 the 
New York State canals carried about 6} millions of tons 
of traffic, at an average rate of ‘872 cent (halfpenny) 
per ton per mile. In 1873 they carried 78,000 tons less, 
at an average of ‘887 cent per ton per mile, being an 
increase of ‘015 cent per ton per mile; and in 1883 the 
quantity of freight moved had fallen to a little over 
53 millions of tons; but the average ton-mile rate for that 


year does not appear to have been calculated. Now 
compare these figures with those that refer to the chief 
competing route—the New York Central Railroad. In 
1886 the total traffic carried on that line was 1,846,000 tons, 
and the average ton-mile rate was 2°743 cents, or more 
than three times the amount of the average canal rate for 
the same year. Yet, in spite of this enormous difference, 
the railway traffic went on increasing until, in 1873, it 
amounted to 5,522,000 tons, being an increase of 3,676,000 
tons, or about 200 per cent. on the quantity carried in 
1868, notwithstanding the enormous difference in the cost 
of transport as against the railroad already referred to, 
In 1873 the average ton-mile rate on the New York 
Central had been reduced to 1°573 cents—a reduction of 
1:170 cents, or about 43 per cent. on the average ton-mile 
rate of 1868. But even at the reduced rate, the railway 
was still —— 686 cent, or about 77 per cent., more 
than the canals. It might be thought that this difference 
would tend to militate against the progress of the railway 
in the comparatively depressed times that followed. But 
so far from that being the case, the official figures show 
that between 1873 and 1883 the traffic on the New York 
Central had just about doubled, while on the canals of the 
same State there was, as we have already shown, a very 
considerable decline. The movement may be even more 
strikingly illustrated if we group in one table the average 
rates by canal and lake and by railroad alongside the 
total grain and flour traffic received at New York for the 
period 1878-1884, as set forth in the official report on 
the foreign commerce of the United States for 1884 :— 

Grain Trafic by Canal and Railway between Chicago and New 


York, and Average Rates per Bushel. 
Grain and flour receipts at Average ag per 


Year. New Yor! 
“ canal and river. By rail. By canal, By rail. 
=1000 bushels.) (1=1000 bushels.) Cents, ‘ents, 
1879 57,044 17°3 
69, 19°7 
1881 38,192 144 
1882 34,631 14°6 
1883 ... 44,946 
1884... 6°60 13°0 


These figures make clear the fact that, notwithstanding 
an average difference of nearly 100 per cent. against the 
rail in the matter of freight, that system of transport has 
made relatively greater progress than that by the lake, 
canal, and Hudson River route. There is not, in this case, 
any obvious reason why such a result should happen. The 
traffic carried by the water highways was by no means in 
excess of their capacity to forward, and therefore the objec- 
tion that might be supposed to attach to the condition of 
things so notorious on the Suez Canal cannot apply. The 
truth of the matter appears to be that on the water-ways 
traffic is carried much more slowly, and freighters appear 
to think it worth while paying higher rates to secure 
greater despatch. Another serious objection attaches to 
the use of canals, and has greatly hindered their more 
general adoption in the United States. All inland water- 
ways are liable to be seriously affected by weather—by 
drought in summer and by frost in winter. Both are 
alike detrimental in their several ways, and so thoroughly 
is this recognised in America that there is a specific season 
for inland navigation, viz., from May to November. Now 
it is hardly to be ex that freighters will give them- 
selves much trouble in a general way about a means of 
communication that is so precarious and uncertain, when 
they have at command a rival system that is always 
entirely to be depended upon; nor can it be expected that 
those who find themselves compelled to use the railway in 
winter will undertake the trouble of looking into the sub- 
ject of canal organisation, rates, facilities, and so forth, 
when the rail secures all they require so much more 
swiftly and surely all the year round. It is also to be 
remembered that canal rates are generally subject to a 
small additional payment for marine insurance, generally 
about 4 per cent. Still, after every consideration has been 
taken into account, water transport remains much the 
cheaper of the two. This fact is so obvious and so 

enerally admitted that it scarcely needs to be insisted on. 

he greatest advantage by canals next to that of 
their lower first cost is the much lower expenditure in 
working and maintenance than belong to railways. Mr. 
Conder has calculated that out of every £200 paid for an 
equal tonnage transported an equal distance the detailed 
costs are :— 


Item. By railway. By-canal. 
Maintenance of way ... 
Maintenance of works ... 7 2°3 
Repairs of rolling 19 6 

ex is 
General 15 15 
Interest on capital 1 33°3 
Total £200 ... ... £706 


On these and other data of a cognate character it has 
been calculated that while the cost of an equal amount of 
traffic on the railways and canals of the United Kingdom 
would be 121d. per ton per mile in the case of the former, 
it would only be 0°37d. per ton per mile in that of the 
latter. In other words, canal transport is little more than 
a fourth that of railway transport for the same volume of 
trade. If the substantial accuracy of this estimate were 
to be assumed, it would seem to follow that if canals are 
made to take the place of railways as regards mineral 
traffic generally, the cost of transporting such traffic, 
which now amounts to about sixteen millions sterling per 
annum, might be reduced to little more than four millions, 
which would leave a balance of about twelve millions, now 
for railway transport, either to be disposed of in 

avour of the general public, as consumers, or to help to 

provide that margin of profit for coalowners and iron- 
masters to which they have now for some years been 
strangers. Whatever limitations may require to be placed 
on these figures—and it is not to be pretended that they 
are absolutely exact—they are sufficient to show that the 
utilisation of our internal waterways for heavy and slow 
traffic is a matter of sufficient importance to justify the 
attention it has recently been, and is still, receiving from 
the commercial world. 
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VISITS IN THE PROVINCES. 


THE METROPOLITAN RAILWAY CARRIAGE AND WAGON 
WORKS, BIRMINGHAM, 

Turse works, celebrated for the high-class railway 
carriages which they turn out, originated in the old 
coaching days, when Messrs. Joseph Wright and Sons made 

e coaches in London, and also ran them to some of the 
main provincial centres. When, however, the railway 
began to supersede the road for the principal means of 
communication, Joseph Wright, wise in his generation, 
began to make the new rolling stock—rather more primi- 
tive, as we know, than the composite carriage for the Great 
Northern Railway that his lineal successors are now show- 
ing at the Exhibition in Bingley Hall, Birmingham. The 
works were then transferred to their present site at Saltley, 
and in 1861 the business was made over to the present 
limited company. 

The works occupy an area of about fifteen aeres, of 
which nine are covered by sho The two large finishing 
and paint shops, provided with traversers, have eleven 
roads, and are capable of accommodating fifty or sixty 
vehicles at once. Formerly the great difficult was to 
keep this department from being choked up; but now, 
unfortunately, it is more than half empty, the most 
prominent features being some large tramcars with roof 
seats for the North London Tramways, and some Lilipu- 
tian stock for a 2ft. light railway in Western A ia. 
While, of late pane the company has kept up to 1400 
men fully employed, it has now only half that number. 
Though feeling the keen competition previously, it has 
only been during the present year that it has been 
short of work. 

A 2ft. gauge tramway connects all the shops, and the 
works are served by the ramifications of a siding in con- 
nection with the Midland Railway, by which timber is 
principally brought. The logs on trucks are hauled up an 
incline by power and placed on a saw bed, when a circular 
saw is fed up to them by an endless screw, cutting the 
ends off square. They are then sawn longitudinally in 
one of two old, but excellent, reciprocating saw frames, 
moade by Horne, of London. The planks thus formed for 
a wagon or carriage frame are placed on a bed provided 
with rollers, extending the whole length of the shop, in 
front of three machines, of which the first bores the holes, 
the second saws off both ends to dead lengths and forms 
the tenon, and the third slots out the mortice. Of all the 


woods, teak is preferred, especially for India, as it best | both 


resists the ravages of white ants, 

For saving time in marking off, and for getting the 
holes perfectly true as regards their position, an iron tem- 
plate is laid over the plank to form the frame; and a 
centre punch, exactly fitting the holes already drilled in 
the template, makes a centre mark for receiving the point 
of the auger bit. The same system is employed for iron 
and steel frame plates; but in their case the iron template 
is provided with a series of chilled steel bushes, through 
which the drills thus securing perfect truth and 
interchangeability. Indeed, to such a high pitch is the 
— of iron and steel work for carriages now brought, 
that it really — that for locomotives, while, as the 
works’ manager bitterly complains, it is only paid for at 
carriage price. 

Whereas formerly it was the usual practice to fit the 
iron headstock or buffer beam to the sole bar or side 
frame by butting one of them against the other, a neater 
and better job is now made by paring away the flanges of 
one, or portions of their thickness, so that the web of one 
forms a kind of tongue which fits into the channel of the 
other. At first this was done by hand, with hammer and 
chisel; but now the flanges are pared away ina machine 
having four discs set with cutters which work on the top 
and bottom of both ends of the channel at once. The 
holes in the channel irons are drilled in a multiple drilling 
machine, the drill heads of which have worm wheels 
driven by a horizontal endless screw revolving above 


ae triple lathes are not new, having been made by 
Messrs. angye for some time, that designed and used at the 
Saltley Works is worthy of notice for the simple arrange- 
ment of its gear. The three headstocks, in horizontal 
planes, are provided with worm wheels and rotated by a 
worm revolving underneath them. The slide rest carries 
three tools, so that the depth of cut, and also the pitch of 
screws, is uniform—another instance of securing perfect 
interchangeability of parts. During our visit this lathe 
was engaged upon the right and left-handed screws for 
couplings, which it turned out in great perfection, not only 
as regards exactitude, but also a sufficiently high finish. 
In these works all the shafting is underground, so as not 
to interfere with working the machines. 

All the work, except occasionally wheels and axles, is 
done “at home.” Small wrought iron parts are, of course, 
ound most handy for gene urposes is the light single- 
standard one of which the 
manager would like to see between each pair of smiths’ 
fires. One of the most delicate jobs insmithing is welding 
the head on to the hollow cylindrical part of a buffer 
plunger, as it requires great experience to get the required 
“short” heat, and then considerable smartness in effecting 
the weld, which is done under the steam-hammer. 

Besides the work already mentioned, the company has 
in the shops 133 wagons and carri for the Nizam 
guaranteed line of the Indian State Railways, with frames 
partly of steel and partly of iron. The frames of some 
stock for the Bombay and Baroda Railway are com 
of a very fine section of steel channel bars, rolled at Ebbw 
Vale. Steel, indeed, is gradually superseding iron in the 
construction of rolling stock, the saving in dead weight 
for a given strength being very appreciable. The general 
manager of the Saltley Works is Mr. John Rawlins, who, 
in courteously desiring the works’ manager to place every 
—_— at our disposal, made scarcely any restric- 

on. 


BROWN, MARSHALL, AND 0O.’8 WORKS. 

These railway carriage and wagon works were started 
by Messrs. Brown and Marshall, at Birmingham, in 1844, 
and being cramped for room, were transferred to Saltley 
in 1858, the firm becoming “limited” in 1870, with Sir 
James Allport as chairman of the Board of Directors, and 
Mr. Arthur L. Shacklefold as general manager. The works 
now occupy eleven acres, of which about nine are covered 
hy shops. When in full work they employ a thousand 
then; and even now there are nine hundred engaged, 
because the company builds extensively for South America, 
and there is now a great deal of work for that quarter. 
There are now in the shops some hotel cars of Russian 
type for Buenos Ayres, two of them forming a complete 
residence for a gentleman and party touring for weeks 
together, with kitchen, dining-room, bedrooms, and every 

ible convenience, the whole fitted up in the most 
style. 

In some that are made for the 
Tharsis Sulphur and Copper Company the wheel base is so 
short that an ordinary brake gear could hardly be gov in 
between the wheels, Accordingly the arrangement shown 

pted. The frame 


in the annexed cut is ado g the 


CENTBE OF AXLES 


an 


WAGON BRAKE GEAR. 


cast iron brake blocks, which bear only on their outside 
edges, is made of 3in. by 3in. by din. angle irons welded at 
the mitres. Pressure upon the lever pinned to it brings 
the blocks against the periphery of the wheels. 

The works are illuminated throughout by the electric 
light, the plant for which the company has, through special 
circumstances, acquired on such advantageous terms that 
favourably with that by gas, 
efficiency. There are forty 

ie a Brush dynamo, 
with a 6:arc ditto for lighting the forge separately from 
the other shops in case of need, and also a hundred and 
twenty 20-candle incandescent lamps, maintained by a 
Ferranti dynamo. All the dynamos, in a building to 
themselves, are driven by a 25-horse power nominal 
Fowler semi-portable engine with steel boiler and tubes. 
The expansion gear is controlled by one of Fowler’s double- 
action governors that is reported to leave absolutely 
nothing to be desired in point of regularity. 

The Festiniog Railway was made by this company, 
which laid down a piece of the way for testing at the 
works, and was so satisfied with it that it has laid the 
same way—2ft. gauge throughout the works, which are 
connected by a siding with the London and North-Western 
system. Although there is still one heating furnace with 
a vertical boiler surrounding the flue, this system is dis- 
carded because of the blow-pipe action of the two flues 
tending to burn out the lower plates. The waste heat 
from the remaining furnaces is utilised in horizontal 
boilers, which are more convenient and accessible for inspec- 
tion. The steam hammers are by Messrs. Thwaites and 
Rigby, varying in power from 10 cwt. to two tons. Driving 
the fitting shop is an interesting relic in a 250-H.P. beam 
engine, built by the old firm of Brown, Marshall, and Co., 
in 1858, as a compound engine, but now used as a low- 

ressure engine. There is a special department for pack- 
ing wagon ironwork to be sent abroad and fitted up on the 

t. 


spo 
About two hundred ordinary wagons may be put down 
at once in the frame shop—460ft. by 110ft.-probably the 
Fg ney for the purpose, that was finished two years ago. 
It has been erected cheaply, with galvanised iron roof, and 
is provided with every appliance necessary for turning out 
the iron under frames of wagons and carriages. ater 
is raised by a horizontal steam pump, and then forced by 
a pumping engine 25-horse power nominal, but working 
up to 50-horse power, into an accumulator loaded to 
1200 lb. per square inch. When that pressure is attained, 
the engine is pulled up;:and when the pressure is reduced 
by water being used, it simply goes on again by itself. 
The accumulator supplies water under pressure all over 


ELEVATION PLAN 


the shop for a 40-ton swivelling crane, especially intended 
for heavy bridge and girder work, and also for the Twed- 
dell rivetters and the straightening machines, The latter, 
for straightening channel are horizontal, and have 
three swivelling heads, two fixed and the third on the 
ram. All the other machines are driven by a vertical 
8-horse power nominal engine, working up to 16 to 20- 
horse power, which works direct on to the fly-wheel fast 
on the main line shaft. The under frames made in this 
shop consist of iron or steel channel bars; and, as a rule, 
the headstock, or buffer beam, is arranged with the 
web outside, and the sole bars, or side frames, with it 


inside. In this case, also, the web of the sole bar is milled 


z 


away, so as to leave a tongue fitting into the channel of 
the as the sketch below. The 


sole bar is » web ycomygren © the bed of a 
special ine, carrying two double milling cutters, 
which, while revolving, are gradually fed down by screws 


and gear, milling out both the flanges of both ends at 
once, and leaving the webs in dead lengths, with the ends 
in the form of a tongue which exactly fits the channel of 
the headstock. As this machine is now fully employed, 
the experiment is being made of drilling holes in the 
flanges, and then taking out in the punching machine the 
remainder of the part that has to be removed. At these 
works, also, all the drilling is done through in oa 
with chilled steel bushes, thus saving all marking off, and 
ensuring perfeet and interchangeability. 

In conclusion, we cannot but acknowledge the great 
courtesy of Mr. Shacklefold, who showed us unreservedly 
“how it’s done.” 


MIDLAND RAILWAY CARRIAGE AND WAGON WORKS. 


As Messrs. Brown, Marshall, and Co. have no foundry, 
they get their ee made by the Midland Railway 
Carriage and Wagon a + whose Birmingham works 
are in close proximity. e latter are not included 
among the works to be visited by the British Asso- 
ciation, probably because they are now only a sub- 
sidiary establishment, as the principal works of this 
company have been at Shrewsbury for the last seven 
or eight years. Still, their works at Birmingham, or 
rather Saltley, cover an area of 54 acres, and employ 300 
men on an average. The a are e out of 
old boiler flues, which serve irably for the purpose 
when lined with firebrick, though, of course, they are not 
capable of such refinements as an air chamber or a reservoir 
for molten metal. Most of the wagon wheels are still 
made with a cast iron boss enclosing the ends of bar iron’ 
spokes. The bars are bent into the section of a circle, 
forming part of the rim and two half spokes, in a belt- 
driven horizontal machine made by Berry, of Sowerby 
Bridge. A powerful combined shearing and punching 
machine, also driven by belt, has an additional shear in the 
centre for cutting off bar or angle iron to lengths. In some 
hopper wagons for shipping ore in New South Wales, the 
inverted trunco-pyramidal body rests on brackets in the 
underframe, wkence it is lifted by a crane, when the 
bottom is let down by withdrawing a bolt for discharging 
the ore into a vessel’s hod. 

HADLEY’S MACH)NE-MADE NA'L WORKS. 

The nail trade, among many oth:rs, is now undergoing 
a thorough revolution, which, indeed, is almost entirely 
accomplished. Machine-made nails have to a large extent 
superseded those made by hand, while steel is gradually 
taking the place of iron in their manufacture. The Mitre 
Nail Works, specially put up for the purpose by Mr. 
Felix Hadley at Spring Hill, Birmingham, are among the 
largest in the country, working up 100 tons of raw material 
weekly. The sheets are brought by a private branch of 
the Birmingham Canal to the very doors of the factory, 


and the machines are so that the material passes 
on in regular sequence, never travelling over the same 
ground twice. r being weighed and gauged for thick- 


ness, the sheets are cut into strips of a width equal to the 
length of the nail required in guillotine shears, receiving a 
rapid reciprocating metion from a cam or crank, actuated, 
as all the machines are, by belting. Moreover, in these 
works all the operations are performed on the cold metal, 
thus giving a guarantee of high quality. 

With the original machines, the strips are fed in horizon- 
tally by hand, the larger by men and the smaller by women, 
being turned at each stroke, so that the taper of two nails 
is obtained by a straight feeding in of the strip. In the 
newer machines, however, the strips are enclosed in a pipe, 
which is turned half round, backwards and rent at 
each stroke, by means of a leather strap passing over it and 
worked by a rod from the gear. The consequence of this 
improvement is that, whereas a practised hand is required 
to tend each of the old machines, a perfectly unskilled person 
learns in a day to mind six of the new, having only to put 
fresh strips in the holders as required. Home of the 
smaller machines work up as many as six strips, placed 
side by side, at once, in which case they are turned all 
together alternately to the right and left, so as to give the 
taper. Brads are finished by being simply sheared ; but 
“cut” nails are headed by a punch, which gives the larger 
end a blow, sideways as regards the direction of the feed, 
while the shank is held fitmly between cam dies. As a 
rule, all the motions are given by two cranks on the main 
shaft, one in the middle and the other at one end; and 
each of the 150 or so machines turns out from 100 to 300 
nails a minute, according to size. By this automatic 
machinery, all classes of nails, from those for gates, 
fencing and hurdles, to the smallest brads and tacks, which 
formerly were made, not nearly so good, by forging, hot, 
are — by what seems to the eye and ear to be only 
one blow, so rapid is the motion. 

In 1878 a new branch was started for making wire nai 
which then eame largely into demand, the wire being fed 
from reels horizontally into the machine. As soon as one 
nail is finished and discharged, the end of the wire, held 
momentarily between the cam grippers, with roughened 
surface to prevent slip, receives a smart blow from a punch 
which forms the head. The wire is then pushed forward 
the length required for the nail, and two punches advance 
from either vide in a horizontal plane to ferm the point, 
when the “knocker-off” throws out the finished naif So 
rapidly is this succession of operations performed that the 
timing of the various motions is a matter of great im- 
portance; and, in adjusting a new machine, it is often 
necessary to file a little off here and slightly lengthen a 
part there, to ensure accuracy. t variety of wire 
nails, including some with oval section shanks for mould- 
ings, are made cold in these machines, from the fine gimp 
tack to the spike with nearly $in. shank for tramways. In 
the case of hob-nails, with a large head in proportion to the 
shank, the wire is larger than the finished shank, being 
drawn out in the operation. 

The above summary descriptions of the processes arg 
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all that can be attempted without elaborate drawin 
and the complicated nature of the machines will 
imagined when it is said that full-sized drawings of the 
separate parts of one machine fill six imperial sheets. 
Moreover, so difficult is the adjustment of parts, that Mr. 
Hadley defies anyone not accustomed to such machinery 
to go and make a machine from simply watching its work- 
ing for, say, three hours together. All the machines are 
made on the premises, and each new one, called into being 
by afresh demand upon the manufacture, contains some 
improvement of detail suggested by experience. 

ile wire nails are generally, though not always, left 


bright, most of the other descriptions are “blued.” This | dai 


operation is now performed in drums revolving over a coke 
fire, and must not be continued too long, or the nog 
colours of violet, red, and yellow would appear. Stee 
nails, which have become ened in the of 
making, must be annealed so as to permit of clinching, and 
this is effected in cylindrical canisters of boiler plate, with 
the covers y luted, placed in a mufile for a given 
period and then cooled gradually, which has the effect of 

iving a blue colour at the same time. Siemens and 
ee Sa steel are used indiscriminately ; in fact, Mr. 
Hadley does not stop to inquire by what process a proposed 
consignment is tm 2 nor the point of carbon, but tries 
half a ton in the machines, and if the metal will stand 
the process it is accepted. 

e old Pet. nails, with fo: shank and head 
cast on, which so frequently lost their heads if not struck 
with a fair blow, are now almost entirely superseded by 
machine-made nails having the head encased in brass. 
Circular discs are stamped out of sheet brass, and then 
flanged ina Se eo The capped disc is then placed 
flange upwards in the press, with the nail head inserted in 
it. In the case of small nails, one stroke of the press 
suffices to close the casing over the head; but in larger 
sizes this is done at two strokes, so as not to crack the 
brass at the edges, These and a large variety of nails, of 
all sorts and sizes, and for every conceivable purpose, are 
being shown at the Exhibition, Bingley Hall, Birmingham. 
If, as the President of the Mechanical Engineers remarked 
the other day in London, cheapenin uction be a great 
cause of depression in trade, Mr. ley must be accused 
of having contributed not a little to that unfortunate state 
of things. 


MACHINERY AT THE BIRMINGHAM 
EXHIBITION. 


Ow each of the three previous occasions when the annual 
congress of the British Association has been held at Bir- 
ming there has been opened at the same time an 
industrial exhibition representing the products and manu- 
facturing processes peculiar to that locality. The first, in 
1839, was but a small display, but the second, in 1849, was 
on a larger scale, and was far more important in many 
respects. The Prince Consort paid it a visit, and it is 
claimed for the Exhibition that it suggested to Prince 
Albert many of the ideas he carried out at Kensington in 
1851, and was in fact the foundation of all the many sub- 
sequent Exhibitions throughout the country. The third 
Exhibition, in 1865, was a great success, and there is 
reason to believe that the display now open in Bingley 
Hall, simultaneously with the congress, will eclipse all its 
predecessors. The exhibits are more numerous than ever, 
and the great strides made in industrial processes of every 
kind = 1865 will render this Rana cae both instruc- 
tive and important in a particularly high degree—especi- 
ally in with the visits by 
of the Association to many of the manufactories and works 
in the town. The area from which the exhibits are drawn 
is limited to a radius of fifteen miles, but that circle 
includes the whole of the black country, and in the other 
direction extends to Kidderminster, the centre of the 
carpet trade, to Nuneaton, and to Stourbridge. The 
exhibits embrace every kind of metal work, a complete 
representation of the glass industry, stoneware work, 
carpet making, and silk weaving. The hall is illuminated 
by the Giilcher electric light, and electricity is largely used 
as a motive power for the machinery-in-motion. Last 
week we mentioned a few of the exhibits incidentally, but 
there are many more deserving of notice. 

For example, Messrs. Wm. Causen and Co., hydraulic and 
general engineers, display a collection of lifts, screw jacks, 
pulley blocks, machines, nail and rivet-making, tools used in 
machine Shops, &c. Some of the hydraulic lifting jacks 
are for loads varying from 3 to 200 tons, which only require 
one man at the lever. There are ship jacks for launching 
a or other heavy bodies from 20 to 200 tons power; 
and there are also pulling jacks which can be made to any 
length of run-out, and are especially useful for pulling up 
stumps of trees and other deep-rooted masses. Besides 
these, there are special hydraulic jacks for various pur- 
poses, such as railway jacks for raising locomotive carriages 
and trucks during repairs or erection. They also show a 
working model of Bennett’s hydraulic lift, which, it is 
said, possesses these advantages over other hoists—that the 
risk is reduced to a minimum, the pressure on the pistons 
being always a compressive force acting through metal 
pellets, which, while admitting of a certain amount of 
fiexibility in movement, are perfectly rigid in compression, 
and consequently the pistons of the hoists are alwa 
supporting the lead directly, and without loosening the 
head. There is no heavy ram to counterbalance, 
there are no stufling-boxes, and the weight of the machi- 
of the reduced to a minimum. Farther, the 

ift is applicable to raising and lowering passengers, or 
is positive in action and easy to work. Another striking 
exhibit by this firm is one of Blanchi’s patent machines 
for making wire nails, the advantages of which are that 
the al old arrangements of levers and contrivances 


generally in vogue in this class of machinery are consider- 
ably reduced, and the machine can be run at a higher 
speed, and therefore give out a greater quantity of nails in 
a given time than the machines commonly in use. 

A patent gas hammer, now exhibited for the first time 


in this country, is contributed by Messrs. e and 
Co. This machine is described as possessing the same 
advantages as the steam hammer, but as far more econo- 
mical, for it will strike 2500 blows with the expenditure 
of only a pare of gas. The same company also 
show a 4-horse power gas engine, with an automatic 
arrangement for keeping the enzine slowly in motion 
when not required for use, and also a new type of steam 
pump for colliery and other purposes, and a centrifugal 
ump and steam engine combined, which is likewise shown 
for the first time. The machinery occupies very little 
space, and all the intricate parts are covered to prevent 
from Messrs. Tangye also exhibit an 
automatic arrangement for cutting off the steam from 
engines, and a_ sight-feed lubricator, which, it is 
predicted, will supersede the old-fashioned lubricatin 
appliance. A very ingenious and novel exhibit consists o 
a variety of automatic weighing machines displayed by 
Messrs. W.and J. Avery. These machines are so constructed 
that the substance placed in a yoy will continue 
apportioning out whatever weight it been adjusted to 
while the operator is kept busily tying up the parcels, One 
of the machines simply requires an assistant to keep the 
apparatus supplied with empty packages, and the machines 
revolving once round the packages are returned filled with 
the desired weight of contents. Some of the machines 
have three receptacles into which different commodities 
may be measured, so that while one pound is being packed 
up another is being weighed out; while another machine 
is for weighing grain per bushel and recording the amount 
by means of a register. Messrs. Day and Millward, scale 
and balance makers, also exhibit a number of scales and 
platform weighing machines, which are remarkable for 
their simplicity of mechanism. parts or links in 
the bottom frame are dispensed with, and the fact that 
15,000 of these machines have been supplied by the firm 
speaks for their efficiency. Among the collection 
is a platform machine working entirely without loose 
weights, and fitted with improved relieving r. To 
illustrate carpet-making, Messrs. Brinton and Co., of 
Kidderminster, show a , as in full working order, which 
is capable of weaving carpet pieces 45 yards long by 29in. 
wide, and weaving in a great variety of colours. 

Messrs. John Cartwright and Sons, of Birmingham, 
show Messrs, Hunt and Green’s valve, as illustrated by 
the accompanying engravings. It is a simple valve and has 


been designed by Mr. C. Hunt, C.E., as a substitute for 
the ordinary plug cock, or smaller sizes of slide valves, 
Being excentric in its action, it is not liable to stick fast, 
a very slight movement of the spindle being sufficient to 
release the valve from its seating, while it is capable of 


withstanding any required pressure when in action. Its 
use is more ially commended is gas works, as it will, 
it is believed, avoid the necessity and occasional risk of 
periodically easing the main taps and valves. It is also 
represented as specially applicable as a steam boiler blow- 


off valve. In the Exhibition it is also shown as ada 
for a steam engine stop valve and governor combined, and 
for this purpose is in use in the Windsor-street gasworks 
on an engine running at 200 per minute, and on a tar pump 
working at but 40 per minute. 

Messrs. James Russell and Sons, of Wednesbury, show 
a large number of marine and other boiler tubes up to 
15in. diameter; iron and steel tubes for shipbuilding, archi- 
tectural, and other purposes; valves for regulating the 
pressure of steam from high to low-pressure, and a variety 
of gas tubes; a section of a hydraulic ram tube used for 
lifts, made of Siemens- Martin’s steel, 60in. wide, fin. thick, 
and 11ft. 6in. long. A hydraulic ram similar to this was 
used for the Mersey tunnel scheme, and is in operation at 
the present time, the appliances being capable of lifting 


a hundred people in a few seconds, from the railway to the 
ground above. 

By Messrs, Thomas Piggott and Co. there is exhibited 
one of their well-known Atlas horizontal engines of 14- 
horse power, with Wills’ patent automatic expansion gear 
and governor, driven by cam shaft direct from the main 
shaft. The cams are designed to give an automatic cut-off 
at any portion of the stroke so as to admit just as 
much steam as may be required to do the work. The 
same firm also show a Lancashire steam boiler, 30ft. by 
7ft., fitted with Arnold’s patent anti-collapsible flues, 
which are constructed in barrel form, and impart greater 
strength, while at the same time affording a larger extent of 
heating surface. This patent enables, it is claimed, a plate 
five-sixteenths of an inch in thickness to sustain equal 
pressure with one half an inch thick. Another object in 
this assortment is an ingenious apparatus for indicating 
the depth of water in a boiler. hen the water is too 
low an indication of the fact is given by the ringing of an 
alarm bell, which at once draws the attention of the 
engineer in charge. Besides these larger exhibits illus- 
trating machinery, there are numerous smaller exhibits 
connected with inventions. The New British Iron Com- 
pany, for instance, contribute specimens of their Congreaves 
and Lion brands of pig iron and their Lion brands of finished 
iron and specialities of steel. In the “Congreaves’ 
brands of pig and finished iron, thin composite steel and 
iron is hoch. be which is found highly valuable for some 
manufacturing processes. The material is made by a 
combination of steel and iron, which, in bars, plates, &c., 
gives practically the qualities of steel, while the iron wire 
with which it is interspersed secures the facilities of weld- 
ing aud easy manipulation in the smith’s fire which apper- 
tain to iron. Possessing the fibrousness of iron, it is not 
liable to fail by cracking or tearing across, as sometimes 
happens with steel; and this renders it specially valuable 
for Goiler plates, chains, railway axles, &c. It is stated 
that cables and chains made of this material have given 
in the case of cables 108 per cent., and in the case of short 
link chains as much as 262 per cent. higher resistance 
when tested to destruction, than the Admiralty tensile 
tests, while the wear of the material is enormously in- 
creased over iron, The material is also used for the 
manufacture of sporting gun barrels, the intermixture of 
the iron and steel giving in this case a very beautiful 

ttern to the surface of the barrel when finished and 

ronzed. Messrs. John Cartwright and Sons exhibit a 
number of Hunt and Green’s patent valves, which are 
designed as a substitute for the or 
— sizes of slide valves; and Messrs. F. H. Lloyd and 
Co., of Wednesbury, display a considerable number of 
samples and test pieces of cast steel, and also a complete 
railway crossing. 


THE BRITISH ASSOCIATION IN BIRMINGHAM 


ALTHOUGH it may be true tbat science owes to industry 
much more than industry does to science, the latter has 
certaiuly laid the former under many obligations. Bir- 
mingham owes much to science, although few towns have 
done so much to enable science toincur the debt. It may 
therefore appear fitting that the British Association for the 
Advancement of Science should again visit that town, 
although it be for the fourth time in less than forty years. 
Not only do four of the chief branches of scieuce, namely, 
mathematics, physics, chemistry, and mechanics, depend 
for the interest that ordinarily attaches to them upon 
their ical applications, but practical applications 
result in developments, in breaking down barriers which 
to science have seemed impenetrable, or in discoveries which 
open up new fields for scientific investigation. Science 
cannot, therefore, do better than visit Birmingham to find 
out what Birmingham is doing. In 1865 Professor John 
Phillips, as President of the Geological Section, referred to 
the interdependence of science and industrial art, but as a 
leader in a branch of science which would find it most 
difficult to point to its own in Birmingham, he was in- 
clined to claim too high a relative position for science, 
although his own words in some respects led to the 
remark that science was born in the workshop and nursed 
in the laboratory by study. Phillips said :—‘ Assembled 
in this busy centre of industrious England, amid the roar 
of engines and clang of hammers, where the strongest 
powers of nature are trained to work in the fairy chains 
of art, how softly and fittingly falls upon thé ear the 
accent of science, the friend of that art, and the guide of 
that industry! Here where Priestley analysed the air, 
and Watt obtained the mastery over steam, it well becomes 
the students of nature to gather round the standard which 
they carried so far into the fields of knowledge; and 
when on other occasions we meet in quiet colleges and 
academic halls, how gladly welcome is the union of fresh 
discoveries and new inventions with the solid and vener- 
able truths which are there treasured and taught. Lon 
may such union last; the fair alliance of cultiva 
thought and practical skill; a | it labour is dignified 
and science fertilised, and the condition of human society 
exalted.” 

Well, science has gone to Birmingham to be refertilised 
and in some directions wants it badly, including mechani 
science, dealt with by Section G of the British Associa- 
tion. This section has usually afforded more to interest 


pted | our readers than any of the others, and this year the 


number of papers that have been presented or whose 
titles have 84 sent in is unusually large. Quantity, 
however, may unfortunately be the highest quality. 

The address of the President of the Association, Sir J. 
William Dawson, F.R.S., Principal of the McGill Uni- 
versity of Montreal, which opened the proceedings on 
Wednesday evening, was devoted, as might be expected 
from so famed a geologist, to certain age a a 
questions of great interest to geologists and physicists, 
but not sufficiently belonging to the practical sciences to 
permit of its publication at length in our pages. Upon 
ordinary geological matters Sir W. Dawson would neces- 
sarily find Canadian and American examples more readil 
occurring to his mind than recognisable by an Englis 
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audience, and he therefore took as the main feature of 
his address a consideration of the broad problems involved 
in a study and explanation of the origin of the great 
oceans. Like several of the leading geologists of America, 
the great mechanical and thermo-dynamical actions which 
have obviously played so great a by tangential and 
orthogonal pressures in the formation of the surface of our 
earth, find in the President a ready student and an able 
interpreter. After a popular introduction, followed by 
general remarks leading to the above-mentioned subject, 
Sir William Dawson attacked his subject by a categorical 
statement of the knowledge and evidence upon which he 
relied for an answer to certain questions. 

“We are invited,” he said, “by the preceding glance at the 
surface of the earth to ask certain questions respecting 
the Atlantic. (1) What has at first determined its posi- 
tion and form? (2) What changes bas it experienced in 
the lapse of geological time? (3) What relations have 
these changes borne to the development of life on the 
land and in the water? (4) What is its probable future ? 
Before attempting to answer these questions, which I shall 
not take up omni in succession, but rather in connec- 
tion with each other, it is necessary to state as briefly as 

ible certain general conclusions ——_ the interior 
of the earth. It is popularly supposed that we know nothing 
of this beyond a superficial crust perhaps averaging 50,000 
to 100,000ft. in thickness, It is true we have no means of 
exploration in the earth’s interior, but the conjoined 
labours of physicists and geologists have now proceeded 
sufficiently iG to throw much inferential light on the sub- 
ject, and to enable us to make some general affirmations 
with certainty; and these it is the more necessary to state 
distinctly, since they are often treated as mere subjects of 
speculation and fruitless discussion. (1) Since the dawn 
of geological science it has been evident that the crust on 
which we live must be supported on a plastic or partially 
liquid mass of heated rock, approximately uniform in 
quality under the whole of its area. This is a legitimate 
conclusion from the wide distribution of volcanic pheno- 
mena, and from the fact that the ejections from volcanoes, 
while locally of various kinds, are similar in every part of 
the world, It led to the old idea of a fluid interior of the 
earth, but this is now generally abandoned, and this interior 
heated and plastic layer isregarded as merely an under-crust. 
(2) We have reason to believe, as the result of astronomical 
investigations, that notwithstanding the plasticity or 
liquidity of the under-crust, the mass of earth—its nucleus 
as we mnay call it—is practically solid and of great density 
and hardness. Thus we have the apparent paradox of a 
solid yet fluid earth; solid in its astronomical relatio 
liquid or plastic for the purposes of volcanic action an 
superficial movements.' (3) The plastic sub-crust is not 
in a state of dry igneous fusion, but in that condition of 
aqueo-igneous or hydro-thermic fusion which arises from 
the action of heat on moist substances, and which may 
either be regarded as a fusion or as a species of solution 
at a very _ temperature. This we learn from the 
phenomena of volcanic action, and from the composition 
of the volcanic and plutonic rocks, as well as from such 
chemical experiments as those of Dauorée and of Tilden 
and Shenstone. (4) The interior sub-crust is not perfectly 
homogeneous, but may be roughly divided into two layers 
or magmas, as they been called: an upper, 
siliceous or acidic, of low specific gravity and light-coloured, 
and corresponding to such kinds of plutonic and volcanic 
rocks as ite and trachyte; and a lower, less siliceous 
or more basic, more dense, and more highly charged with 
iron, and corresponding to such igneous rocks asthodelastiion, 
basalts, and kindred lavas. It is interesting here to note that 
this conclusion, elaborated by Durocher and von Walters- 
hausen, and usually connected with their names, spree 
have been first announced by John Phillips, in his wy 
cal Manual,’ and as a mere common-sensededuction from the 
observed phenomena of volcanic action and the probable 
results of the gradual cooling of the earth. It receives 
striking confirmation from the observed succession of 
acidic and basic volcanic rocks of all geological periods and 
in all localities, It would even seem, from recent spectro- 
scopic investigations of Lockyer, that there is evidence of 
a similar succession of magmas in the heavenly bodies, 
and the discovery by Nordenskidld of native iron in Green- 
land basalts, affords a probability that the inner magma is 
in part metallic. (5) Where rents or fissures form in 
the upper crust, the material of the lower crust is forced 
upward by the pressure of the less-supported portions of 
the former, giving rise to volcanic phenomena either of 
an explosive or quiet character, as may be determined 
by contact with water. The underlying material may 

be carried to the surface by the agency of heated 
water, producing those quiet discharges which Hunt has 
named crenitic. It is to be observed here that explosive 
voleanic phenomena, and the formation of cones, are, as 
Prestwich has well remarked, characteristic of an old and 
thickened crust. Quiet ejection from fissures and hydro- 
thermal action may have been more common in earlier 
periods, and with a thinner over-crust. (6) The contraction 
of the earth’s interior by cooling, and by the emission of 
material from below the over-crust, has caused this crust to 
press downward, and therefore laterally, and so to effect 
great bends, folds, and and these, modified 
subsequently by surface denudation, constitute mountain 
chains and continental plateaus, As Hall long ago pointed 
out, such lines of folding have been produced more espe- 
cially where thick sediments had been laid down on the 
sea bottom. Thus we have here another apparent 
paradox—namely, that the elevations of the earth’s crust 
occur in the places where the greatest burden of detritus 
has been laid down upon it, and where consequently the 
crust has been softened and depressed. We must beware, 
in this connection, of exaggerated notions of the extent of 
contraction and of crumpling required to form mountains. 
Bonney has well shown, in lectures delivered at the London 


Institution, that an amount of contraction, almost inappre- 
ciable in comparison with the diameter of the earth, would 
be sufficient; and that as the greatest mountain chains are 
less than ;},th of the earth’s radius in height, they would 
on an artificial globe a foot in diameter be no more im- 
portant than the slight inequalities that might result from 
the paper gores ve each other at the edges. (7) 
The crusbing and sliding of the over-crust implied in 
these movements raise some serious questions of a physical 
character. One of these relates to the rapidity or slow- 
ness of such movements, and the consequent degree of 
intensity of the heat developed, as a ible cause of 
metamorphism of rocks, Another reference to 
the possibility of changes in the equilibrium of 
the earth itself as resulting from local collapse and 
ridging. These questions in connection with the present 
dissociation of the axis of rotation from the magnetic 
poles, and with changes of climate, have attracted some 
attention, and probably deserve further consideration on 
the part of physicists. In so far as geological evidence is 
concerned, it would seem that the general association of 
crumpling with metamorphism indicates a certain rapidity 
in the process of mountain-making, and consequent deve- 
lopment of heat, and the arrangement of the older rocks 
around the Arctic basin forbids us from assuming any 
extensive movement of the axis of rotation, though it does 
not exclude changes to a limited extent. I wish to 
formulate these principles as distinctly as possible, and as 
the result of all the long series of observations, calcula- 
tions, and discussions since the time of Werner and Hutton, 
and in which a vast number of able physicists and natu- 
ralists have borne a part, because they may be considered as 
certain deductions from our actual knowledge, and because 
they lie at the foundation of a rational physical geology. 
We may popularise these deductions by comparing the earth 
to a drupe or stone-fruit, such asa plum or peach, somewhat 
dried up. It has a large and intensely hard stone and kernel, 
a thin pulp made up of two layers, an inner more dense 
and dark coloured, and an outer less dense and lighter 
coloured. These constitute the under-crust. On the 
outside it has a thin membrane, or over-crust. In the 
process of drying it has slightly shrunk, so as to produce 
ridges and hollows of the outer crust, and this outer 
crust has cracked in some places, allowing portions of the 
pulp to ooze out—in some of these its lower dark sub- 
stance, in others its upper and lighter material. The 
analogy extends no farther, for there is nothing in our 
withered fruit to represent the oceans occupying the lower 
parts of the surface or the deposits which they have laid 
down. Though the Atlantic is a deep ocean, its basin does 
not constitute so much a depression of the crust of the 
earth as a flattening of it, and this, as recent soundings 
have shown, with a slight oy or elevation along its 
middle, and banks or terraces fringing the edges, so that 
its form is not so much that of a basin as that of a shallow 
plate with its middle a little raised. Its true permanent 
margins are composed of portions of the over-crust folded, 
ridged up, and crushed, as if by lateral pressure emanating 
from the sea itself. We cannot, for example, look at a 
geological map of America without perceiving that the 
Appalachian ridges, which intervene between the Atlantic 
and the St. Lawrence Valley, have been driven bodily 
back by a force acting from the east, and that they 
have resisted this pressure only where, as in the Gulf of 
St. Lawrence and the Catskill region of New York, they 
have been protected by outlying masses of very old rocks, 
as, for example, by that of the island of Newfoundland 


and that of the Adirondack Mountains. The admirable |. 


work begun by Professor James Nicol, followed up by 
Hicks, Lapworth, and others, and now fully contirmed by 
the recent observations of the geological survey of Scot- 
land, has shown the most intense action of the same kind 
on the east side of the ocean in the Scottish highlands ; 
and the more widely-distributed Eozoic rocks of Scan- 
dinavia may be appealed to in further evidence of this. 
If we now inquire as to the cause of the Atlantic depres- 
sion, we must go back to a time when the areas occupied 
by the Atlantic and its bounding coasts were parts of a 
shoreless sea in which the earliest gneisses or stratified 
granites of the Laurentian age were being laid down in 
vastly extended beds.” 

The address was well received by a large part of a very 
large audience. 

Yesterday the several sections commenced work, the 
sectional Presidents opening the proceedings with an 
address. The President of the Mechanical tion, Sir 
James N. Douglass, M.I.C.E., dealt with a difficult sub- 
ject in a very successful and interesting manner, and in his 
address, of which we give a long abstract in another place, 

ve a general review of the rise and development of 
ighthouse engineering in theory and practice. 

Amongst other papers to be read in this section are the 
following:—“ Girder Bridges,” by Messrs. W. Shelford and 
Shield; “Cantilever Bridges,” by Messrs. Clarke and 
MacDonald; “ Freezing Foundations,” by Mr. O. Reichen- 
bach; “ Laffite Plates,” by Mr. W. Anderson, M.I.C.E.; 
“Compound Engines,” by Mr. J. Richardson; “ Forced 
Draught,” by Mr. J. R. Fothergill; “ Revolving Engines,” 
by Arthur Rigg, &. On other i found 
accounts of some of the works open to the members of the 
Association. 


Tue Soctety or ENGINEERS.—Arrangements have been made 
for the members and associates of the Society and their friends to 
visit, on Tuesday, September 7th, the National Agricultural Hall, 
Kensington, which adjoins the west side of Kensington—Addison- 
an wson est Ke m, which are wi 
half a mile of the fall. The roof of the hall is next in span, 
among London roofs, to that of St. Pancras Station; and at 
Messrs. Woodh and RK ’s works the new Upward’s Primary 
Batteries will be shown, which are now attracting great attention. 
The party will assemble at the entrance to the Hall from the 
at 1.30 p.m. It is expected that Messrs. 


and Rawson’s works will be reached at about 3.30 p.m. 
Tickets for the visit, without which no one will be admitted to 
either of the works, will be supplied on application to the secre- 
tary of the Society. 


ELSON’S FUEL ECONOMISER £CRAPER. 


Scrapers designed to scrape off the non-conducting adherent 
soot on economiser tubes are necessary, and to avoid the 
inefficiency of the scraper through bluntness, Mr. Elson, of 
Lee-street, Oldham, has made the scraper shown in the 
accompanying engravings. The scraper is made of steel blades, 
one-sixteenth of an inch in thickness, placed and used edgewise, 
so that the edge is never more than the sixteenth thick, and 
thus scrapes instead of rubbing the soot partly off and partly 
hardening it on the tube surface. It is held with its edge to 
the “bottle” between spiral or twisted wrought iron rods or guide 
frames, the pressure upon which can be regulated at will. The 
scraper not being fast to the guide frame, the old one can be 
taken out and a new one replaced in a very short time, thus 
saving much labour, expense, and trouble common with sliding 


EXTERNAL VIEW OF BOTTLE WHEN WORKING. 
“INTERNAL VIEW OF BOTTLE WHEN WORKING. 


scrapers. Itis used in Mr. Elson’s economiser, in which each 
bottle is free to expand and contract separately and inde- 
pendently, and he claims as an advantage that any one pipe or 
bottle can be removed or replaced without going into the flue or 
pulling down the brickwork. The scraper, he says, dispenses 
with tumblers, changing motion, and bevel-gearing, only two 
journals requiring lubricating, and requires less power for 
driving the scraper, an ordi half-inch band and grooved 
pulley being sufficient to drive two sets. Each bottle being 
supplied with water through a brass tube, and thereby effecting 
a uniform circulation, no inconvenience is found whatever with 
the force pump in case of the water getting too hot in the 
economiser, 


SMALLEY’S PISTONS. 

THE accompanying engravings illustrate a piston patented 
and manufactured by Messrs. Smalley, Rice, and Evans, engi- 
neers, Stanhope-street, Liverpool. It is of that type in which 
the springs are forced out by the pressure of steam acting 
behind them. The packing rings have the particular shape 
which enables them to expand to the inner surface of the 
cylinder by the pressure of the steam without undue friction. 
Hare holes through the junk-plates, to admit steam to the packing 
rings. Sis an annular space for steam between the packing 


ring and the body of piston. It is stated that after sixteen 
months’ continuous working a piston shows the packing rings to 
be as good as when first put in—the piston not even requiring 
cleaning ; the cylinder inside and the packing rings were per- 


fectly smooth, and the latter equal in thickness throughout 
their circumference, as at first, thus showing that the pressure 
had been equally distributed on the inner surface of the packing 
rings. The invention has been patented by Mr. Smalley. 
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1 Hopkins, Mallet, Sir William Thomson, and Professor G. H. Darwin 
maintain the solidity and rigidity of the earth on astronomical grounds ; 
have been reached by Hennesey, Delaunay, and 
have’ Crosby, Dutton, Le Conte, and Wadsworth 
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BRITISH ASSOCIATION. 


LIGHTHOUSES, LIGHT-VESSELS, BUOYS, AND BEACONS.! 
Ar the Birmingham meetings in 1839, 1845, and 1865, the 
following papers special to this section were read and di , Viz., 
1839, ** Testing Iron by long-continued Strains;” ‘‘ Proportion of 
Power to Tonnage in Steam Vessels;” and ‘*‘ Wood Paving with 
Vertical Blocks.” In 1845, ‘‘Machine Ventilation for Coal Mines ;” 
“Centrifugal Pump—improved principle ;” Balancing Locomo- 
tive Wheels;” ‘‘ Oil Testing by Mechanical Means;” ‘‘Chemical 
Copying Telegraphs;” and “‘ Macadamised Roads—superiority.” 
In 1865, *‘ Bessemer Steel Manufacture as substituted for that of 
Wrought Iron;” ‘Siemens’ Regenerative Furnace and Gas Pro- 
ducer ;” ‘* Hot Blast for Furnaces at very High Temperatures ;” 
Compressed Air Machinery for Transmitting Power ;” Weldless 
Tires;” ‘“‘Giffard’s Injector ;” ‘‘ Covering of Deep Sea Telegraph 
Cables.” I propose to address you on a subject with which I have 
been practically connected for nearly half a century, that is, the 
** Development of Lighthouses, Light-vessels, Buoys and Beacons, 
together with their Mechanical and Optical Apparatus.” In the 
immediate neighbourhood of Birmingham are situated probably 
the largest works in the world for the manufacture of lighthouse 
apparatus, indeed the only establishment in which the glass 
portions are cast, ground, polished, and finished on the same 
remises, and where many of the most perfect optical apparatus 
‘or lighthouse illumination have been produced. During the last 
century a very considerable increase has occurred in the rumber of 
lighthouses and light-vessels on the various coasts of the world, 
which have been required to meet the rapid growth of commerce. 
Oaly during the last twenty-five years can accurate statistical 
imformation be obtained, and it is found that in the year 1860 the 
total number of coast lights throughout the world did not exceed 
1800, whereas the present number is not much less than 4000. The 
relative progress of each of the chief maritime countries, in the | 
extension of their system of lighthouses and light-vessels between 
1860 and 1885, is shown approximately in the following statement, | 
from which it will be observed that Japan, which had not a single | 
coast light in 1860, has now fifty-seven, eight of. these being lights | 
of the first class; while China, which had only four secondary coast | 
lights in 1860, has now fifty-five lights, fourteen of these being of 
the first class. The greatest increase, however, is found in British 
America, where in 1860 there were only ninety-one coast lights, 
whereas in 1885 there were 380. 
Concurrently with the enormous i 
lights during the last fifty years, very great improvements have | 
been effected from time to time in their efficiency. In 1759 | 
Smeaton’s lighthouse on the Eddystone was illuminated by 24 | 


h 


in the of coast 


Comparative Statement showing the Approximate Number and re of the Coast Lights in the 
in 


(exclusive of their outlying possessions ), 


the experimental trials at the South Foreland were discontinued, 
but they were sufficiently encouraging to lead to the permanent 
installation of the electric light at Dungeness Lighthouse in 1862. 
In 1863 the electric arc light was adopted by the French Lighthouse 
Authorities at Cape La Héve, In 1871, after practical trials with 
a new alternating current machine of Holmes, two of such machines 
were supplied to a new lighthouse on Souter Point, Coast of 
Durham, and in the roe mares | year the electric are light, with 
these machines, was established in both the high and low light- 
houses at the South Foreland, where it still shines successfully. 
The early experience with the electric light at Dungeness was far 
from encouraging. Frequent extinctions of the light occurred from 
various causes connec with the machinery and apparatus, and 
the oil light had at such times to besubstituted. As no advantage 
can counterbalance the want of certainty in signals for the guidance 
of the mariner, no further step in the development of the electric 
ee was taken by the Trinity House until the latter part of 1866, 
when favourable reports were received from the French Lighthouse 
Authorities of the working of the Alliance Company’s system at 
the two lighthouses of Cape La Héve. Complaints were also 
received from mariners, in the locality of Dungeness, of the 
dazzling effect on the eyes when navigating, as they are there 
frequently required to go close inshore, thus being prevented from 
rightly judging their distance from this low and dangerous point. 
Therefore in 1874 the electric light was removed from Dungeness, 
and a powerful oil light substituted. In 1877 the electric are light 
was installed at the Lizard Lighthouses on the south coast of 
Cornwall, and arrangements are now —~, made for establishing 
it at St. Catherine’s Lighthouse, Isle of ight, and at the High 
Tower, on the Isle of May, Firth of Forth. I have mentioned that 
the first machines of Holmes at the South Foreland were direct 
current, the machines provided by him for Dungeness being also 
of the same type. The French Lighthouse Authorities, however, 
adopted for their lighthouses at Cape La Héve the Alliance alter- 
nating current magneto-electric hines, and, in q of 
the less wear and tear of these machines, with greater reliability 
through their having no commutator, Holmes was required to 
supply alternating current machines for Souter Point and the 
South Foreland. Those machines have been running at these 
stations fourteen years and fifteen years respectively. ey have, 
during this period, required only a very trifling amount of repair, 
and are still in excellent order, but the time must soon arrive for 
replacing them by more powerful machines. 

n 1876 a series of trials was made by the Trinity House at the 
South Foreland, with various dynamo-electric machines, for the 
purpose of ascertaining the then most suitable machine for adop- 
tion at the Lizard. The results were decidedly in favour of the 
Siemens direct current machine, and machines of this type were 


chief Countries of the World 
Years 1860 and 1885 respectively. 


Lighthouses. Light Vessels. 
1860. 1885. | Increase. | 
Country. | 1860. | 1885. 
| Number. Number. | Number. | 
| Ist Class. Secondary. Total. | Ist class. | Secondary. Total. | Ist class. | Secondary. Total. Number Number Increase. 
England and Wa'es ..| 2 | 178 | 202 "| 43 | 296 339 19 118 137 a2 | (87 15 
Ireland .. | 108 127 8 34 42 5 | 6 
United Kingdom..| 52 364 | «416 | 85 570 655 | 206 | 239 48 
United States .. ..| 26 314 | 840 406 458 26 6| 118 39 22 17* 
{ (Decrease) 
British America .. ..| 4 7 91 | 5 375 380 8 7 
Sweden and Norway ..| 115 118 8 321 329 5 | 26 | 2 
88 1 | 220 237 14 132 146 
Russia... 2 63 So) 2 16% 178 12 | 101 113 12 16 4 
Australia... 83 3 | «(1B 172 190 12 | «(189 151 5 14 9 
Austria .. .. 10 1 | 2 156 146 47 1 1 
Denmark... 2 68 wm tei 158 165 5 90 95 7 1 4 
Netherlands .. 3 | 55 58 | 9 | 5 | 44 3 3 
~ 42 1s | 14 57 71 7 9 2 
Germany... s | 1 | | 9 | 68 8s | 2 4 
New Zealand — 3 3 6 | 66 72 6 j 63 69 _ 2 2 
Chim .. .. — 4 41 55 Ave | 13 
Turkey 1 13 14 1 | 54 55 1 
Japan | § 49 2 2 
Brazil — 16 16 6 43 ss 
Portugal... .. 1 14 15 1 19 
Belgium... Loe 5 6 1 | 21 22 — 16 an 3 1 
Totals .. .. ..| 146 1559 1705 | «(326 3649 3975 | 180 | 2090 2270 | 136 | 281 95 
* This is in consequence of a large number of permanent lighthouses having been substituted for light vessels. 
accordingly installed at the Lizard station in 1878. In uenc® 


tallow candles, weighing 21b. each. The intensity of the light of 
each candle, I find, from experiments made with similar candles 
prepared for the purpose, to have been about 2°8 candle units each; 
thus the aggregate intensity of radiant light from the 24 candles 
was only about 67 candle units. No optical apparatus, moreover. 
was used for condensing the radiant light of the candles, and 
directing it to the surface of the sea. The consumption of tallow 
was about 3°4 lb. per hour; therefore the cost of the light per hour, 
at the current price of tallow candles, would be about 1s. 67d., 
sufficient to provide a mineral oil light, at the focus of a modern 
optical apparatus, to produce for the service of the mariner a 

of about 2400 times the above-mentioned intensity. 

The introduction of catoptric apparatus for lighthouse illumina- 
tion appears to have been first rc ap at Liverpool, about 1763, and 
was the suggestion of William Hutchinson, a master mariner of 
that port. The invention by Argand, in 1782, of the cylindrical 
wick lamp, provided a more efficient focal luminary than the flat 
wick lamp previously employed, and was soon generally adopted 
for both fixed and revolving lights. In 1825 the French lighthouse 
authorities effected another very important improvement in light- 
house illumination, by the introduction of the dioptric system of 
Fresnel, in conjunction with the improvements of Arago and 
Fresnel on the Argand lamp, by the addition of a second, third, 
and fourth concentric wick. 

Coal and wood fires, followed by tallow candles and oil, have 
been referred to as the early lighthouse illuminants. In 1827 coal 
gas was introduced at the Troon Lighthouse, Ayrshire, and in 1847 
at the Hartlepool Lighthouse, Durham, the latter for the first time 
in combination with a first order Fresnelapparatus. The slow pro- 
gress made with coal gas in lighthouses, except for small harbour 
lights, where the gas could be obtained in their vicinity, was chiefly 
due to the great cost incurred in the manufacture of so small a 
quantity as that required and at an isolated station. In 1839 
experiments were made at the Orford Low Lighthouse, Suffolk, 
with the Bude light of the late Mr. Goldsworthy Gurney. This 
light was produced by throwing oxygen gas into the middle of a 
flame derived from the combustion of fatty oils. The flame was 
of the dimensions of that of the Fresnel four-wick concentric burner. 
An increased intensity over that of the flame of the large oil burner 
was obtained, but it was not found to be sufficient to justify the 
increased cost incurred. In 1857 a trial was made by the Trinity 
House, at Blackwall, under the advice of Faraday, with one of 
Holmes’ direct current eto-electric machines for producing the 
electric arc light for a lighthouse luminary, and the experiment was 
found to be so full of promise for the future that a as trial 
was made during the following year. At the South Foreland High 
Lighthouse, on December 8th, 1858, the first important application 
of the electric are light, as a rival to oil and gas for coast lighting, 
was made with a pair of Holmes’ machines, and thus were steel 
magnets made to serve not only, as in the mariner’s compass, to 
guide him on his path, but also to warn him of danger. In 1859 
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of irregularities in their working, and because at the time 
de Meritens, of Paris, had perfected a very powerful alternating 
current machine, it was resolved to one of the latter 
machines to the Lizard for trial, where it has worked most 
satisfactorily for several years. The ——- gained at 
the Lizard suggested that, for the St. Catherine’s station, 
where it had been resolved to adopt the electric arc light, the 
De Meritens machines should be employed, and they were accord- 
ingly ordered; but, as arrangements were then being made for 
experiments at the South Foreland for testing the relative merits 
of electricity, gas, and oil as lighthouse illuminants, it was deter- 
mined that these machines should first be sent there for the experi- 
ments. In 1862 a practical trial was made by the Trinity House, 
at the South Foreland, of the Drummond or lime-light, but the 
results were not so satisfactory, after experience with the electric 
arc light, as to i dopti In the meantime the 
su development of the electric arc light for lighthouse 
illumination very soon acted as a keen stimulus to inventors of 
burners for see gas and oil luminaries for the purpose; in 
1865 the attention of lighthouse authorities was directed to the gas 
system of Mr. John R. Wigham, of Dublin, which system was 
tried in that year by the Commissioners of Irish Lights at the 
Howth Bailey Lighthouse, near Dublin, and in 1878 he introduced, 
at the Galley Head Lighthouse, County Cork, his system of super- 
gas burners. In 1861 experiments were made by the Trinity 
ouse for the of determining the efficiency and economy of 
mineral oils in relation to colza for lighthouse illumination; but, 
owing to the imperfectly refined oil then obtainable, and its hgh 
price, the results were not found to be sosatisfactory as to justify 
ac e from colza oil, at that time generally used. In 1869 the 
price of mineral oil, of good illuminating quality and safe flashing 
— having been reduced to about one-half the price of colza, the 
inity House determined to make a further series of experiments, 
when it was ascertained that, with a few simple modifications, the 
existing burners were rendered very efficient for the purpose, anda 
change from colza to mineral oil was commenced. It was found 
during these experiments, that the improved combustion effected 
in the colza burners, in their adaptation for consuming mineral oils, 
had the effect of increasing their mean efficiency, when burning 
colza, 457 per cent. A further advance was made, during these 
experiments, by increasing the number of wicke of the first order 
burner from four to six, more than doubling the intensity of the 
light, while effecting an improved compactness of the luminary pe? 
unit of focal area of 70 per cent. 

There are at present not less than eighty-six distinctive cha- 
racters in use throughout the lighthouses and light-vessels of the 
world ; and, as their numbers increase, so does the necessity for 

iving a more clearly distinctive character to each light over certain 
efinite ranges of coast. This important question of affording to 
each light complete distinctive individuality is receiving the atten- 
tion of lighthouse authorities at home and abroad, and it is hoped 
that greater uniformity and consequent benefit to the mariner will 
be the result, The modern steam vessel is expected to keep time 


with nearly the same di of precision as @ railway train, and it 
is evident that, even with the utmost care and attention on the 
her commander, this cannot possibly be ful- 

and collisions and strandings must occur, unless efficient 
sound signals for fog be carried by each vessel, and powerful signals 
of this class be provided at lighthouse and light-vessel stations, 
These circumstances have led to a rapid development of fog signals, 
both ashore and afloat; there being now about 700 of these signals, 
of various descriptions, on the coasts of the world. We therefore 
find, as might have been naturally expected, that coast fog signals 
have been made, by lighthouse authorities, the subject of careful 
experiment and scientific research; but, unfortunately, the ne 
tical results thus far have not been so satisfactory as could be 
desired, owing: First, to the very short range of the most powerful 
of these signals under occasional unfavourable conditions of the 
atmosphere during fog; and, secondly, to the present want of a 
reliable test for enabling the mariner to determine at any time how 
far the atmospheric conditions are against him in listening for the 
anxiously-expected signal. In 1854 some experiments on ditferent 
means 0! any my for coast fog signals were made by the 
engineers of the ch Lighthouse ent, and in 1861-62 
MM, Le Gros and St. Ange Allard, of the Corps des Ponts et 
Chaussées, conducted a series of experiments upon the sound of 
bells and the various methods of striking them. 

In 1863-64 a Committee of the Elder Brethren of the Trinity 
House made some iments at eness upon various fog 
signals. In June, 1863, a Committee of the British Association 
memorialised the then President of the Board of Trade with the 
view of inducing him to institute a series of experiments upon fog 


The e iments were not, however, carried out. In 
1 a series of experiments was undertaken by a Commission 
appointed by the Lighthouse Board of the United States, to deter- 


mine the relative powers of various fog signals which were brought 
to the notice of the Board. In 1872 a Committee of the Trinity 
House visited the United States and Canada, with the object of 
ascertaining the actual efficiency of various fog signals then in 
operation on the North American Continent, about which very 
favourable reports had reached this country. Among other instru- 
ments, they witnessed the performance of a Siren apparatus 
patented by Messrs. A. and F,. Brown, of New York. One of 
these instruments was, in 1873, very kindly sent to the Trinity 
House by the United States authorities, and tested with other 
instruments in the experimental trials at the South Foreland in 
1873-74. This investigation was carried out at the South Foreland 
by the Trinity House, with the object of obtaining some definite 
knowledge as to the relative merits of different sound-produci 
instruments, and also of ascertaining how the p tion of soun 
was affected by meteorological ph These experiments 
were extended over a lengthened period, in all conditions of 
weather, and the well-known scientific and practical results 
obtained, together with the ascertained relative merits of sound- 
| rec wery instruments for the service of the mariner, are of the 
ighest scientific interest and gromie! importance. The investi- 
tion at the South Foreland was followed up by the Trinity 
ouse by further experiments, in which they were assisted by 
the authorities at Woolwich, with guns of various forms, weight of 
fin in, grain, ifle large grain, pel 
he vomit pi laced the powders exactly in the order above stated. 
It was found that charges of gun-cotton yielded re louder at 
all ranges than equal charges of Foy erp and further experi- 
41b. of gun-cotton gave a result 


noth 
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from 6ft. to 8ft. in diameter, 7 drical instead of 
polygonal glazing, and the reflectors from 12in. to 2lin. 
aperture, which improvements effected a ten-fold increase in the 
intensity of these lights. The present 8ft. cylindrical lanterns are 
just enough to admit of the lamp-lighter entering them to 
manipulate the lamps. Further improvements have lately been 
made in the lamps, and some of these lights have an intensity in 
the beam of about 20,000 candles, In 1875 the first group flashing 
floating light, showing three successive flashes at periods of one 
minute, was exhibited from a new vessel moored at the Royal 
Sovereign Shoal, off Hastings. Since the above date this class of 
floating lights, showing two or more flashes in a group, has been 
considerably extended with advantage. In connection with this 
class of distinctive lights, I would here remark that, in the follow- 
ing year, a first order dioptric double light apparatus, 
designed Dr. John Hopkinson, F.R.8., for the Trinity House, 
and in ied for the Little Basses hthouse, Ceylon, was 
exhibited at the Special Loan Exhibition of Scientific Apparatus at 
South Kensington. In afew cases the dioptric system has been 
adopted for light-vessels, but, so far, the catoptric system has been 
found to be most efficient for the special circumstances of a floati 
light. Up to the present, neither electricity nor gas has been 

as an illuminant for light-vessels, but an interesting experiment is 
now being made by the Mersey and Harbour Board, with 
the electric arc light on board one of the light-vessels at the 
entrance to the Mersey. The difficulties attending the maintenance 
of an efficient floating light in some of the most exposed positions 
are great, and at times the service is a very arduous one to the men 
on board, yet any failure whatever is of very rare occurrence, and 
there is no instance on record of a British light-vessel having ever 
been deserted by her crew during a storm. Collisions, which un- 
fortunately are of frequent occurrence, are probably the greatest 
source of danger to these vessels and their crews. Chinese gongs 
about 2ft. in sounded been for 
many years the recognised stan og sig of light-vessels, 
owing probably to their peculiar characteristic sound. 

Many of the light-vessels of this country and other maritime 
nations are now provided with powerful Sirens or whistles, 
sounded by compressed air or steam. The question of utilising 
lighthouses and light-vessels as signal stations in telegraphic com- 
munication with each other, and connected with a central station 
for reporting anrivals, departures, casualties, and meteorological 
observations, has, for some time, received the consideration of 
lighthouse authorities generally, and, among the foremost in this 
direction as regards lighthouses, may be mentioned Canada, which 
has a large proportion of them so In Ireland the experi- 
ment is being made at Fastnet, a well-known exposed rock station 
off Cape Clear, where considerable difficulties have been experienced 
in defending the cable from the enormous wear and tear to which 


it is subjected at the submerged side of the rock. During the 
past ‘ped experiments have been in progress by the Trinity House, 
and I believe also by Germany, in the more difficult of esta- 
blishing telegraphic communication between a light-vessel and the 
shore, Off the coast of Essex the Sunk light-vessel has been so 


= 
| 
at least — to that produ e gunpowder, 
These results led the Trinity House to adopt this explosive asa 
fog signal for isolated stations on rocks or shoals where yon | 
better than a bell could be applied. 
be installed, it is found to be the most 
n. The experience, however, with the 
most powerful fog signal is not at present to be considered alto- 
gether satisfactory. With Siren blasts absorbing about 150-horse 
power, or nearly five millions of ry wpe per minute during : 
the time they are sounding, the signal is occasionally not heard, 
under some conditions of fog and wind, beyond one mile, while at 
other times it is distinctly heard above ten miles. For marking 
shoals, channel fairways, and land falls, in positions where it is 
found to be impossible to erect a permanent structure, important 
service is rendered to the mariner by light vessels. The first of 
these aids to navigation was moored at the Nore in 1732. Her 
a apparatus consisted of a small lantern provided with 
flat wick oil lamps, the latter unaided by optical apparatus of any 
kind. In 1807 the late Mr. Robert Stevenson, the eminent engineer 
of the Bell Rock Lighthouse, designed a larger lantern to surround 
the mast of the vessel, capable of being lowered down to the deck 
for trimming the light and raised when required to be exhibited. 
{In 1872 the Trinity House increased the dimensions of their 
lanterns and_ reflectors for _floati ights, the lanterns 
| 
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ted. 
“Vos important aogessories to lighthouses and light-vestels are 


1845 the first iron buoy was submitted to the Trinity House by the 
late Mr. George W. Lenox, and since that date very great im- 


and dimensions can be produced in iron and steel, asin shipbuilding. 
A very important improvement was introduced in iron buoys 


ormly erect tion of the 
tidal current. The Herbert form of 


ge J of practice throughout the whole maritime world. In 
1878 the 
oil-gas, and since then the Berg 


and thus these important aids to navigation are being rendered 
efficient by night as well as by day, thereby becoming more perfect 
accessories to lighthouses and light-vessels, The Pintsch gas buoys 


now & to be no reason why electricity from storage batteries 
should not 


present that reliability which should be characteris 
Bi and all such buoys should 
their action 
The remedy for this defect is a problem which has yet to be satis- 
factorily worked out. Until very recently a beacon was known to 
the mariner as a day 1 only. Numerous structures, varying 
in form and dimensions, have for many years occupied prominent 
positions on shore and on rocks and shoals at sea, in all the maritime 
countries of the world, and some of these have been the work of 
considerable labour and cost. The iron beacon on the Wolf Rock, 
off the West Coast of Cornwall, completed by the Trinity House in 
1840, and which in 1870 was replaced by the present lighthouse 
required, before the days of steam tenders, five years to erect, and 
cost nearly £11,300, The recent successful lighting of beacons 
with automatic apparatus, in occasionally inaccessible tions, by 
electricity, compressed mineral oil-gas, and petroleum apitit, 
forms an im t epoch in the history of lighthouse illumi- 
nation. In 1884 an iron beacon, lighted by an incandescent lam 

and the current from a secondary ba 


which runs for twenty-eight on and causes the light to show a 
flash of five seconds, followed by a total eclipse of twenty-five 
seconds. The clock is also for eclipsing the light between 
sunrise and sunset. The apparatus is the invention of Don Isas 
Iavaden. In 1881 a beacon, lighted automatically by compressed 
oil gas on the Pintsch system, was erected in the river Clyde, and 
many other such structures have been erected in this country and 
the United States. In 1881-82 several beacons, lighted automati- 
cally by petroleum spirit on the system of Herr Lindberg and Herr 
Lyth, of Stockholm, were established by the Swedish lighthouse 
authorities, and are to be working efficiently. Last year 
a beacon lighted on this system, and another lighted by Pintsch’s 
——— gas, were erected by the Trinity House on the banks of 
the Thames, near Erith, and are found to be very efficient aids for 
the navigation of the river by night as well as by day. The petro- 
leum spirit lamp burns day and night at its maximum intensity, 
and shows a white light with a short occultation at periods of five 
seconds, The tations are produced 
eg d the light by the 


iP 
ods of occaltation are subject to slight errors, 
oe which shows a white flashing light < Periods of two 


rise and relights it just before sunset, a very feeble pilot — being 
e in the clock- 


dary 
illumination estuaries, and rivers, automatic-lighted 
beacons can be installed to meet = 


nants, electricity, gas, and mineral oil; which, by et pon of 
those at 


experiments — because of the existing facilities for observa- 
tions on lan 


with surplus steam power for driving ex ental machines for 
electric Tete, and is easily trot 
rough tim 


lamps as might be proposed to, and approved by, the committee 
for trial tole the experiments, A lantern of the usual first order 
dimensions, but with an additional —_ in the glazing for the 
passage of beams from su optical apparatus of the first 
order, was provided for tower. The optical apparatus in 
each lantern was, in the outset, in relation to the illuminant 
to be used for goomeing fixed and flashing lights. For the electric 
are lights, optical apparatus of the second order of Fresnel was 
opted, the — having a focal distance of 700mm. The 
this greater than optically required 


1g: 
tion, bu j 
fen internal is found to just sufficient 


possibly robust build. For the large gas and oil flames in the A 
and © lanterns, the apparatus adopted was of the usual first 
order size, a distance of 920mm. The lanterns 
were partially g on ite sides—north and south— 
the southern arc being chiefly for observation from the 
sea. To the northward the land is better adapted for 


three observing 
erected at the respective distances of 2144ft., 6200ft. and 
12,973ft.; each hut was peoviin’ with accommodation for two 
and 4 tted glass window in 

e direction of the experimen ights, an ial apparatus for 
their photometric measurement. The third bes aan 


e m: ed to be 
ically of but little value for photometry, the aot being | f 


yen it, however, afforded an accurately known distance for 
eye measurements, and a barrack and starting point for watchers 
endeavouring to determine the vanishing distance of each light 
during hazy weather. In this they were y Bane assisted by white 
painted pete, placed throughout the whole track to the experi- 
mental lighthouses, at distances of 100ft. apart, the distance of 
each post from the lights being plainly marked on it in black 
. For the more exact examination and measurements of 
the intensity of each luminary and that of the beam from each 
optical apparatus, a photometric _r was erected in a con- 
venient position, t. long by 8ft. wide, and provided with all 
necessary appliances. During a period of over twelve months 
the experimental lights were exhibited, and watched by numerous 
observers, trained and untrained, scientific and pment § During 
that iod a vast amount of valuable evidence was collected; by 
the aid of which the committee were quently enabled to state 
their conclusions with definiteness. During these investigations 
intensities were shown in a single oil and gas luminary about three 
times greater than the electric arc luminary first adopted at 
Dungeness in 1861, while, with a single electric arc luminary, there 
was shown a& practically available focal intensity about fifteen times 
greater than that of the Dungeness Juminary, and the highest yet 
shown to be practically available for the service of the mariner. 
This fact demonstrated that the electric arc has the most important 
requisites of a lighthouse luminary; viz., maximum intensity and 
minimum focal dimensions, and in all states of the atmosphere 
from clear weather to thick fog, an incontestable so pete 4 over 
the utmost accumulative efforts of its rivals—gas oil, It was, 
‘ore, considered to be to incur additional cost 
for exhibiting the electric are light, under the same conditions 
of accumulative powers as its rivals, for showing a maximum 
intensity. With the best gas and oil luminaries it was found that 
the question of merit between these illuminants was found to 
resolve itself into one of economy only, and in this respect mineral 
oil at the present market prices was found to have a considerable 
advantage, The general result of the photometric measurements 
of the ti illuminants showed (1) that the oil and gas lights, 
when shown through similar lenses, were equally affected by 
atmospheric variation, (2) that the electric light is absorbed more 
largely by haze and fog than either the oil or the gas light, and 
(3) that all three are nearly equally affected by rain. Experiments 
made in the photometric gallery at the South Foreland with the 
electric arc t have shown that the — atmospheri 
tion is by no means so great as was previously su’ . Ini 
Faraday showed by actual experiment that the penetrating power 
of a light in atmosphere impaired by such obstruction as fog, 
mist, &c., is but very slightly augmented by a very considerable 
increase in the intensity, and M. Allard, late engineer-in-chief to 
the French Lighthouse Board, has more recently shown, after lon 
experimental and practical research, that in an atmosphere o' 
average transparency a beam of light equal to 6250 Becs—Carcel— 
would penetrate 53 kilos., yet when augmented to twenty times 
that intensity, or 125,000 ne-toned ds would only penetrate 
75°40 kilos., showing that, in the average condition of atmospheric 
transparency, 2000 per cent. of increased intensity only gives 42 
per cent. longer range. 

The South Foreland experiments have demonstrated that while 

with both gas and oil an ordinary intensity of light can be adopted 
for clear weather, sufficient to reach the sea horizon with efficiency 
for the mariner, a maximum light can be shown with impaired 
say 15 to 20 times this intensity, and that in these respects 
both illuminants are practically on an ity. 
With regard to the gas and oil lights, the report of the Committee 
states that : “‘It appears from the direct eye observations, made 
at distances varying from 3 to 27 milss in clear weather, that 
through annular lenses, light for light, there is practically no 
difference. Both reach the horizon with equal effect. In weather 
not clear the records indicate practically the same relation. In 
actual fog, again, the records indicate a general ns eng th the 
lights. Both are lost atthe same time, both are picked up together, 
and although here and there a very slight superiority is attributed 
to the gas, this superiority is of no value whatever for the purposes 
of the mariner.” The final conclusion of the Committee, on the 
relative merits of electricity, gas, and oil as lighthouse illuminants 
is given in the following words :—“‘ That for ordinary necessities of 
lighthouse illumination, mineral oil is the most suitable and 
economical illaminant, and that for salient vgowry important 
landfalls and places where a very powerful light is required, 
electricity offers the greatest advan af 

In conclusion it may safely be asserted, now that the relative 
merits of electricity, gas, and oil have been accurately determined, 
that these investigations of the Trinity House Committee will, for 
many years to come, furnish to the lighthouse authorities of all 


err be better to say, have never been formed. Mr. Lockyer 
olds that ‘The temperature of the sun and the electric arc is high 
enough to dissociate some of the so-called chemical elements, and 
give us a glimpse of the spectra of their bases;’ and he likewise 
says that ‘A terrestrial element is an exceedingly complicated 
thing that is broken up into simpler things at the temperature of 
the sun, and some of these exist in some sun-spots, while 
other constituents exist in others. 

“We ask whether these elements may not have been evolved 
from some few antecedent forms of matter—or possibly from only 
one such—just as it is now held that all the innumerable variations 
of plants and animals have been developed from fewer and earli 
orms of organic life? As Dr. Gladstone well puts it, they ‘have 
been built up one from another, — to some general plan.’ 
This building-up, or evolution, is above all things not fortuitous ; 
the variation and development which we recognise in the universe 
run along certain fixed ae which have been meeived and 
fore-ordained. To the vareless and hasty eye design and evolution 
seem antagonistic; the more careful inquirer sees that evolution, 
steadily proceeding along an ascending scale of excellence, is the 
en ne argument in favour of a preconceived plan. 

‘*Many chemists must have been struck with certain peculiarities 
in the occurrence of the elements in the earth’s crust ; it is a stale 
remark that we do not find them evenly distributed throughout 
the globe. Nor are they associated in accordance with their 
specific gravities; the lighter elements placed on or near the sur- 
face, and the heavier ones following serially deeper and deeper. 
Neither can we trace any distinct relation between local climate 
and mineral distribution. no means can we say that 
elements are always or chiefly associated in nature in the order of 
their so-called chemical affinities; those which have a strong ten- 
dency to form with each other definite chemical combinations 
being found together, whilst those which have little or no such 
tendency exist apart. We certainly find calcium as carbonate and 
sulphate, sodium as chloride, silver and lead as sulphides; but 
why do we find certain groups of elements with little affinity for 
each other yet existing in juxtaposition or commixture? The 
members of some of these groups are far from plentiful, not 
generally or widely diffused, and certainly they are not easy to 
separate. A weighty argument in favour of the compound nature 
of the elements is that drawn from a consideration of the com- 

und radicals, or, as they might be called, pseudo-elements. 

heir similarity with the accepted elements is perfectly familiar 
to all chemists. If, for example, we suppose, that in some age or 
in some country men of science were cognisant of the existence 
and of the behaviour of cyanogen, but had not succeeded in 
resolving it into its constituents, nothing, surely, would prevent 
their viewing it as an element, and assigning it a place with the 
halogens. Starting from the supposition that pristine matter was 
present state by a process of free cooling, Dr. - Mills s 
that the elements, as we now have them, are the result of suc- 
cessive polymerisations. Dr. Mills reminds us that chemical sub- 
stances in the process of cooling naturally increase in density, and, 
if such increase be measured as a function of time or of tempera- 
ture, we sometimes observe that there are critical points corre- 
ding to the formation of new and well-defined substances. 
From a study of the classification of the elements, Dr. Mills is of 
opinion that the only known polymers of the primitive matter are 
arsenic, antimony, and perhaps erbium and osmium; whilst zir- 
conium, ruthenium, samarium, and platinum approximate to the 
positions of other polymers. Hence, from this genetic view, these 
elements may be described as products of successive polymerisations.” 

Mr. Crookes drew attention at great length to Professor Emer- 
son Reynolds’ method of illustrating periodic law and the Mende- 
leeff’s series and said:—‘‘ The more I study the arrangement of 
this zigzag curve the more I am convinced that he who grasps the 
key will be permitted to unlock some of the deepest mysteries of 
creation. Let us imagine if it is possible to get a glimpse of a few 
of the secrets here hidden. Let us picture the very beginnings of 
time, before geological ages, before the earth was thrown off from 
the central nucleus of molten fluid, before even the sun himself 
had consolidated from the original protyle!. Let us still imagine 
that at this primal stage all was in an ultra-gaseous state, at a 
temperature inconceivably hotter? than anything now existing in 
the visible universe; so high, indeed, that the chemical atoms 
could not yet have been formed, being still far above their dissocia- 
tion point. In so far as protyle is capable of radiating or reflecting 
light, this vast sea of incandescent mist, to an astronomer in a 
distant star, might have appeared as a nebula, showing in the 

pe a few isolated lines, forecasts of hydrogen, carbon, 
and nitrogen s But in course of time some process akin to 
cooling, probably internal, reduces the temperature of the cosmic 
protyle to a point at which the first step in granulation takes place; 
matter as we know it comes into existence, and atoms are formed. 
As soon as an atom is formed out of protyle it is a store of energy, 
potential—from its tendency to coalesce with other atoms by gravi- 
tation or chemically—and kinetic—from its internal motions. To 
obtain this energy the neighbouring protyle must be refrigerated 
by it, and thereby the subsequent formation of other atoms will 
be accelerated. But with atomic matter the various forms of 
energy which require matter to render them evident begin to act; 
and, amongst others, that form of energy which has for one of its 
factors what we now call atomic weight. We must now be pre 
for some such events as that the seven series of bands in the 
absorption of iodine may prove not all to emanate from 


maritime nations of the world, and their engineers, very yal 
data, which cannot fail to assist very largely in the development of 
lighthouse illumination, and thus tend very materially to the present 
aids to navigation, and to a consequent reduction in the loss of life 
and property at sea. 


CHEMICAL SECTION—ADDRESS OF THE PRESIDENT. 

The address of Mr. W. Crookes, F.R.S., the President of this 
section, was one of great interest, especially to physicists and 
chemists. It dealt especially with the physics of the elements, 
We regret to be unable to give it at length. We can only indicate 
its character, Mr, Crookes attracted close attention as he deve- 
loped “‘a few thoughts on the a of chemistry as a 
science—on the nature and the probable, or at least possible, origin 
of the so-called elements”—views which may at first glance appear 
heretical, but in some respects shared more or less by not a few of 
eh _ eminent authorities, and notably by Dr. J. H. Gladstone, 

‘*The first riddle which we encounter in chemistry is, ‘What are 
the elements?’ They take their stand, not on any attribute of the 
things to be defined, but on the limitations of human power. Just 
as to Columbus long philosophic meditation led him to the fixed belief 
of the existence of a yet untrodden world beyond that waste of Atlantic 
waters, so to our most keen-eyed chemists, physicists, and philo- 
sophers a variety of phenomena suggest the conviction that the 
elements of ordinary assumption are not the ultimate boundary in 
this direction of the knowledge which man may hope to attain. 
Soon after J had obtained evidence of the distinct nature of thal- 
lium, Faraday said to me: ‘To discover a new element is a very 
fine thing, but if P aey could decompose an element and tell us what 
it is made of, that would be a discovery indeed worth making.’ 
And this was no new speculation of Faraday’s, for in one of his 
early lectures he remarked: ‘At present we begin to feel impatient, 
and to wish for a new state of chemical elements. For a time the 


desire was to add to the metals; now we wish to diminish their. 


number. . . . . To decompose the metals, then, to reform 
them, to change them from one to another, and to realise the once 
absurd notion of transmutation are the problems now given to the 


chemist for solution,’ 
“*Mr. Norman er has shown, I think, on good evidence 


that in the heavenly bodies of the highest temperature a 
of number of our reputed elements or as it 


every molecule, but that some of these molecules emit some of 
these series, others others, and in the jumble of all these kinds of 
molecules, to which is given the name ‘iodine vapour,’ the whole 
seven series are con’ tors.’ : é 
Summing up all the considerations he had reviewed, he said, 
‘© We cannot, indeed, venture to assert positively that our so-called. 
elements have been evolved from one primordial matter ; but we 
may contend that the bal of evid , I think, fairly weighs 
in | ban of this speculation. This, then, is the intricate question 
which I have striven to unfold before you, a question that I 
especially commend to the young generation of chemists, not only 
as the most interesting but the most profoundly important in the 
entire compass of our science. I say deliberately and advisedly 
the most in’ ing. The doctrine of evolution, as you well know, 
has thrown a new light upon and given a new impetus to every 
department of biology, leading us, may we not —. to anticipate 
a corresponding wakening light in the domain of c! 
would ask investigators not necessarily either to accept or to 
reject the hypothesis of chemical evolution, but to treat it as a 
provisional hypothesis ; to keep it in view in their researches, to 
inquire how far it lends itself to the interpretation of the pheno- 
mena observed, and to test experimentally every line of thought 
which points in this direction. Of the difficulties of this investi- 
gation none can be more fully aware than myself. I sincerely 
hope that this my imperfect attempt may lead some minds to 
enter upon the study of this fundamental chemical question, and 
to examine closely and in detail what I, as if amidst the clouds 
and mists of a far distance, have striven to point out.” 


1 We require a word, analogous to ay ope express the idea of 
the original matter existing before the evolution of the chemical 
elements. word I have ventured to use for this purpose is “com- 
The w scarcely a new or 600 years ago 
in his De Arte Chymie— The elements are made out of ‘vAn, and every 
element is converted into the nature of another element.” 


2 I am constrained to use words expressive of high temperature ; but I 
confess I am unable clearly to associate with protyle the idea of hot or 
cold. Temperature, radiation, and free cooling seem to require the periodico 
motions that take place in the chemical atoms, and the introduction of 
centres of periodic motion into protyle would constitute its being so far 
changed into chemical atoms. 


3 I am indebted to my friend G. Johnstone Stonsy, F.R.S., for the idea 
here put forward, ‘as as for other valuable suggestions and criticisms 


on some of the theoretical questions here treated 


hemistry? 


ted with the post-office at Walton-on-the-Naze, through 
a “niles of cable, and, although many difficulties are being : 
_ and the system must prove costly, ultimate success is 
ith wrought iron hoops, have been adopted for probably over a 
ceoterd, nd are still used by all maritime nations; but they are 
ing rapidly superseded by buoys constructed of iron or steel. In : 
owing to the ease with which desired forms 
1853 by the r, George Herbert, of the nity House, who 
suggested the raising up and hollowing out the bottom of buoys to 
about the level of the plane of flotation, and the attachment of 
the mooring chain at a point very near, but just below, the centre 
buoy in a seaway and strong 
bottom is now generally adopted. Water-tight bulkheads were 
early employed with iron buoys for oan their safety. A 
modern iron or steel buoy may be, and often is, cut into By Ge 
: stem of a steam vessel, or by her screw propeller, but is seldom 
caused to sink, its flotation being maintained by an uninjured / 
ter-tight compartment. 
wewith the uniform system of distinctive individuality of these sea 
marks, which is now being rapidly adopted throughout England, 
and Scotland, an has been taken towards 
now in use are foun urn continuously for three to six months, 
according to size, without any attention. Neither oil nor electricity 
has been to the of but there 
Automatic bell buoys, of various designs, and the Courtenay auto- 
matic whistling buoy are found to render important aid to naviga- 4 
tion in fogs, but, unfortunately, none of these apparatus have at / 
beacon—which not only regulates with precision the flashes and 
eclipses, but also — the 7 ht a few minutes before sun- 
: work for a bi-monthly ey to meet the lengthening or 
shortening of daylight. These two lighted beacons are in the 
E charge of a boatman, who visits them at least once a week, when rd 
he cleans and —_— the apparatus and cleans the lantern glazing. 
These systems of lighted beacons are not yet sufficiently matured : 
for forming a decided opinion as to their relative effciency and Z 
economy, but it may be considered certain that they will both be 
of a lighthouse with its keepers and accessories. In 1881 it was 
considered by the lighthouse authorities of this country that the 
time had arrived when it was absolutely necessary that an exhaus- 
tive series of experimental trials should be made on a practical 
scale for the exact determination of the relative merits—both as 
regards and the three illumi- 
— nown to science, After many unforeseen difficulties had 
en overcome this question of universal importance was, in July, 
1883, referred by the Board of Trade to the Trinity House, who 
accepted the responsibility of carrying out the investigation. 
q hedges and few trees, and affords facilities for observations at 
distances of between two and three miles. The - _ 
: remor, the effects of heavy gales, were erected at the rear of the 
high lighthouse, 150ft. apart. These towers were marked in large er 
letters A, B, and ©, ‘ A” tower was devoted to electricity, ‘‘B” 
4 to the gas system o Vi Wigham. and **O” to noch gas or oj 
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LETTERS TO THE EDITOR 
(destin opinions of our 


ELECTRIC TRANSMISSION OF POWER. 


readers may con- 


tion at the earliest opportunity. 
10a, Great Queen-street, Westminster, London, S.W., 
August 26th. 


SLIDING-SCALES AND WAGES. 
Sir,—I observe on 


average realised price was close upon 5s. 44d. is not correct. In- 
stead of 5s. 4}d. if should have been 4s. 5$d., and I have no doubt 
the former figure was a misprint; but the whole of your 

argument is based upon its being correct, and consequently falls to 


the ground. TuEo. Woop BuNNING, 
Durham Coalowners’ Association, Secretary. 
Newcastle-on-Tyne, Aug. 30th. 


HYDRAULIC PROPULSION. 

Srr,—I have read your article on jet or hydraulic propellers, 
and with your favour will make a few comments thereon. You 
have evidently based your calculations as to the efficiency of these 
propellers by the one on the Waterwitch. If you will kindly read 
my letter in THz ENGINEER of July 23rd, I therein said: “‘Tho 
wonder to me is that they got the speed out of her that they did.” 
Ard yet with this, the most wasteful and badly-designed hydraulic 
propeller that it is possible to use, a sister twin-screw gunboat, to 
the best of my recollection, could only travel two knots an hour 
faster than the Waterwitch, or 25 per cent. more speed. The 
waste even here was not ten times as much as a screw; and, as you 
say, a screw twists the water up in a rope, and has various other 
drawbacks. In fact it is aaiien but a direct propeller. I note 
in your article on “ Express Atlantic Steamers,” you say that, accord- 
ing to the late Mr. Froude, only about half of the power exerted 
by the engines of a screw ship is effective in propelling the vessel. 
This is no doubt true; but in the case of my hydraulic 
there would not be more than a-fourth of this, or, say, 
cent. Thus we have a saving here at once of 374 per cent. 
more than makes up the 25 per cent. by which the twin-screw 
gunboat beat the Waterwitch; and as my propeller sends the water 
out at the stern in a direct line without a bend in the pipes at all, 
it must be evident that this must be more effective than twisting 
the water up in a rope before it propels it astern. Not only this, 
but there are reaction water-wheels at work, driving mills and 
machinery, by which, with the water rushing out of pipes, @ — 


per 
This 


the civilised world to assist you in preventing the Irish dynamiters 
from ing a home in their countries, on the grounds that inno- 
cent ish women and children are often the victims of dyna- 
nite. not the poor Irish women and children who are thrown 
out in the streets to starve by your landlords, the South African 
women whom you have blown up in caves with dynamite, and the 
East Indians whom you have humanely blown from cannons, as 
much to be consid as your own women and children? 
Because in the revolutionary war one of the Americans invented 
a o which threatened to be successful, your valiant admirals 
to the civilised world to the effect that such means were 
inhuman. England, the “ bulwark of Christianity,” rs cruisers 


had — hah until he shook in his 
boots for night to jes be out, when the Germans combining 
with Wellington, ing a force of some 200,000 men, jump on to 


REVS.PER. MIN, 
| BOILER PRESSURE 


Napoleon with 80,000, and defeat him, you, who but for the 
Germans would have been defeated, have to this day used the word 
Waterloo as synonymous with ba thus dishonestly taking the 
credit due to the Germans to yourselves, and questionably i 
of a victory gained by 200,000 men over 80,000. 

For years you have the English taxpayer to support an 
immense Navy as a big “* bluff” to other countries. While America 
exercises her brains, and as in her own war with the South came 
out with a new invention—the ironclad monitor—now produces 
the dynamite gun, which, with its few hundred pounds of dy ite, 
will, if occasion arises, make your ironclads as uncomfortable as 
your dear old London was when a few Irish patriots practised on 
your big buildings with a few ounces of the same Ccivilising material. 

And to conclude, in place of showing your ignorance and jealousy 
through your columns, endeavour to prepare your readers for the 
uselessness of your ironclad navy, as was your wooden navy, then 
by the invention of an Aimnerican ironclad 
American invention of the dynamite gun. Hapgry REVRIE. 

Delaware, Ohio, August 17th. 

[We wae give our correspondent that publicity for which it 
seems he ly hoped. While American inventors have such an 
advocate, American ideas such an exponent, they must triumph. 
Yet we are agitated by a doubt as to what the manager of the 
Buckeye Engine Company will think of it all; and we are disposed 
to hope that he and Mr. Harry Revrie may not meet. ur corre 


effect of 60 to 70 per cent. of the water used is obt hy 
should not as good an effect, if not better, be obtained in 
a vessel? I say it can, as there is nothing to prevent it being done. 
In regard to the speed to be got out of my propeller, I can safely 
say that more can be got out of it than out of a screw, as it is 
simply a question of driving out the water quicker to get almost any 
required. You also say in your article on “‘ Express Atlantic 
Steamers,” when describing the engines of the Etruria, ‘‘ No amount 
of college training, no amount of mathematical education, could 
have evolved such a machine.” This being your opinion, I will say 
nothing about Rankine, or the recoil of the gun, or dropping the 
sacks into a boat, but keep to hard, practical facts. My contention 
is this: I can fit up an hydraulic propeller on any vessel that shall 
drive her quicker, with a given quantity of fuel, than any screw in 
existence. To conclude, I think it very hard that hydraulic pro- 
pulsion should be condemned from the simple fact that, because 
the crude affair on the Waterwitch was not up to the mark, that 
all others must of necessity be the same. The fallacy of this rea- 
soning I will prove as soon as I can, and of which you shall have 
due notice. GoO-AHEAD, 
London, September Ist. 


BUCKEYE ENGINES, 


Sir,—In your issue of August 6th in reviewing Mr. Roses book 
on ‘* Modern Steam Engines,” you condemn the valve used 
in the Buckeye engine. You say it will “soon let steam between 
the piston and back of the valve; therefore no good effect is derived 
by using thecontrivance, unless indeed it is taken apartand examined 
and adjusted i You say also that “‘we in England have 
long since discarded ‘such devices,’ simply because they would not 
answer the intended purpose,” and “that this plan has often been 
tried in this country—England—and found wanting,” and ‘‘ there- 
fore no good can come from such devices.” I have long been a 
reader of your most excellent paper, but I desire to inform you 
that when you attempt to deal with mechanical subjects outside of 
England—that is, in America—you at once become laughing stock 
for your readers here; in fact, with many of your readers here, your 
paper, when treating of American subjects, is looked on as being 
as funny and amusing as our professional funny papers, such as 
“Pack,” &c. You have a ponderous way of condemning devices as 
failures in America, because you English have failed to make them 
successes, and without a knowledge of the facts. 

The Backeye Engine Company—with which I am in no way con- 
nected—has probably 3000 of its engines in use in this country, 
and they never are troubled with their balance valves. To show 
you how absurd your conclusions are, that a device must be a 
failure here beeause you could not make it go,I took some cards 
from an 18in. by 36in. Buckeye, making 110 turns per minute, 
which it has been doing continuously for the past nine years for 
eighteen hours each day, during which time a cylinder head or 
steam chest cover has never been removed. I enclose copy of a 
card with isothermal curve, which is a complete refutation of your 
conclusions. 

I am personally acquainted with the performance of hundred: 


t’s assurance that he is not interested in the Buckeye 
Company is entizely unnecessary.—ED. E.] 


MARINE ENGINES IN THE NAVY. 

Srr,—As on your articles on this subject, I may say that 
during the first full-speed trials of H.M.S. Iris made some years 
ago, she melted down so many fire-bars after being two hours out 
that the experiment was brought to a conclusion, and she returned 
to harbour “‘to have some small adjustments made in her 
machinery.” On the second occasion, with heavier and deeper bars, 
the run was made by firemen throwing buckets of water into the 
ash-pit to a § the bars cool. 

As to foi draught, no one knows how much coal that runs 
away with in driving the fans. If some of my mates would speak 
out they could tell a lot which would open the eyes of the British 


public. L TRIPPER. 
Portsmouth, August 31st. 


Srr,—With regard to the remarks on the subject of marine 
engines in the navy touched upon in your columns, there are some 
points deserving of great consideration, and were it not for the 
season of vacation, when so many are away for their holidays, no 
doubt you would have received many valuable contributions 
ere this, although it is not probable that those in the efficial 
circle of the Admiralty would care to commit themselves to writing 
for —_ discussion, and in consequence of the system of reserve 
in the service there are but few outsiders who can get information 
that is in any way reliable. 

If official trials were open to the ntatives of technical 
journals, there would be more general information than at present. 
lf we examine into the cause of their exclusion, it will be found to 
exist more with the contractors for the engines than with the 
officials. There is always a considerable amount of anxiety mani- 
fested by them when running the ful!-speed official trial of six 
hours. So much uncertainty generally exists as to successful re- 
sults as may account for it, as oy the success of this trial depends 
the acceptance of the engines by the Admiralty. The trials are 
attended by the contractor’s staff and the Admiralty officials, and 
are conducted privately as far as the prees is concerned. The 
contractors raise steam and try the engines several times on their 
own account before the official trial, which should be open to the 
representatives of the press. With regard to the efficiency of 
engines and boilers in the navy, every one knows the best are 
supplied. The Admiralty never undertook the designing or 
making marine of engines; the dockyards are simply for repairing. 
But for shipbuilding the case is differen& They do build ship 
although some are built by contract, under the supervision of the 
constructor. 

The engineering becomes a department like the rigging and- 
carpentering The constructor isindependent of the engineer, 
as the machinery is supplied by one of the firms on the Admiralty 
list of contractors; the skilled mechanics employed in shipbuilding 
are as capable of making and repairing engines as those in the 


of Buckeye engines, and never yet heard of the balance valves 
giving a minute’s trouble. It may be because American cast iron 
is better suited to this purpose than yours, or the fact that the 
valves are scraped to a joint under the steam pressure they are 
run at may account for it. 

I am unable to understand why you condemn all things 
American in so ignorant, malicious, and untruthful a way, unless 
the superiority of all things American has affected your brain in a 
dangerous degree. I have not any idea that you will publish this, 
because you are so slewed with prejudice that you would not dare 
to let your readers know the facts. Although Iam a descendant 
of Scotland, I am ashamed of it, because not only in mechanical 
subjects but on all others you are “crooked,” prejudiced, untruth- 
ful, and jealous of the superiority of the Americans. The 
American locomotive is a much better machine than the English 

, a8 it is accepted in your colonies in preference, where, in 

er to “‘down” the American engine, you have, in the absence 

of representatives of the American engine, taken one out on the 

road with the ash pan solidly full of cinders with the intention of 

burning her grates out. But this is, of course, to be expected of a 

country which says, “May the best man win,” and then cut the 

ropes of an American pugilist because he is too much for his 
English opponent. 

You blow men from cannon, and ‘‘ dynamite” South African 
negroes in caves, and then “squeal” because the Irish, whom you 
have robbed of their lands, prevented from owning a shot 
even, have found an effective weapon in dynamite. You appeal to 


engineer’s department, and, in fact, are so employed sometimes, 
for a war vessel is full of engines and machinery. It is said the 
Warspite has no fewer than eighty-seven cylinders onboard. The 
main engines are frequently fine specimens of marine engineering, 
but in endeavouring to comply with the conditions laid down for 
8 and power frequent departures from ordinary rules are made. 
e analogue to the racehorse may be well applied to naval ships ; 
very few succeed in running the six hours’ full- trial, none 
repeat it; yet they are received into the service for the 
reason that the Muiralty approved of the drawings submitted to 
them by the contractors. Two or four hours’ full speed may be 
considered the average run or measure of full-power trials. The 
iler power for ordinary duty—like big guns, moderately safe wit! 
reduced charges. It is the full sonore kills in the service 3 the 
wisdom of putting more engine power in a ship than can. be 
utilised may be questioned, and it has the appearance of confusion 
confounded. The next thing for the navy will be a large service 
of tugs, as it is impossible to say what would happen if important 
services were required from war-ships as now constructed and 
worked. Mishaps and breakdowns would be the order of the day. 
Can it be possible that our best ships are uh yd 
and could not hasten anywhere on full speed? t is case 
Fast cruisers would have to be sought for in the merchant service, 
as tried some little time since, if any disturbance arose. 


A naval ship seems to be s mass of complications, full of 
machinery and engines for working it. These, together with the 


monitor, now by the | Sili 


main engines, tax the boilers to the utmost to su; steam. Here 
is the weak point in the navy. The plan of ee stoke-holes 
and forcing air to the furnaces is one of the most precarious and 
destructive systems that can be ay ye for generating steam, 
Of course there are the d or doing re and if one 
ship breaks down there is another to take its » This would 
not do for the merchant service. AN OLD MARINE ENGINEER, 
London, August 30th. 


SOFTENING WATER. 

S1r,—Everyone must admire the pluck and of 
Maignen in keeping his process constantly before the i, 
great credit is due to him for all he has done in the purification of 
water. Besides oo ert | him, however, I must take excep- 
tion to the last paragraph of his le 
aqpeeted Ste will reduce the cost of softening to half that of any 
other process in existence.” It is just possible that Mr. Maignen is 


Lille, le 29 
Juille 3 
“Monsieur A. Howatson, 
* Boul Anspach, 46, Bruxelles. 

“Vous trouverez inclus les deux bulletins des analyses de l'eau 
de la ville de Lille, avant et aunts épuration ; les échantillons ont 
été prélevés per nous-mémes le 26 courant et en marche normale 
de l'appareil de votre systéme. 

“* Le réactif employé était l'eau de chaux titrant 180 deg. hydro. 
timétriques, c’est-i-dire contenant en dissolution 1 gr, de 
chaux caustique (CaO) ra litre, et contenant en outre 0 gr. 25 de 
soude caustique (NaOHO). La dose de réactif étant de 12 litres 

100 litres d’eau, l’épuration a abaissé le degré bydrotimétrique 
30 deg. 4 ddeg. Ce résultat nous parait tout a fait 
8a 

“* Agréez,“Monsieur, nos sincéres salutations, 

DECLERCQ AND GODINE. 


Bulletin @analyse d'un échantil-| Bulletin d’analyse d’ un échantil- 
lon d'eau prélevé par nous- @eau prélevé par nous- 
mémes & son entrée lappareil| mémes sa sortie de l'appareil 
Howatson, le 26 Juillet, 1886, Howatson, le 26 Juillet, 1886, 

Resvttats. 
Par litre. Par litre. 

Carbonate de chaux .. 0 gr. 2640/ Carbonatedechaux .. 0 gr. 0290 

de chaux .. © ,, 0425 | Sulfate de soude «- O ,, 0524 

Id. déesoude .. 0 ,, 0080 | Chlorure de sodium 0 ,, 04150 

desodivm .. 0 ,, 0455 Carbonate de ésie 0 ,, 0100 
Carbonate de 0 ,, 0160 Id, e 6 « 
Alumine etfer .. 0 ,, 0080 | Silice 0 » 

- O ,, 0030 0 ,, 0310 

Matidres organiques .. 0 ,, 0560 | Alumine et fer 0 ,, 0110 
Résidu total par litre 0 gr. 4430, Résidu total par litre 0 gr. 1894 
Titre hydrotimétrique 80 deg. Titre hydrotimétrique 4 deg. 


As will be seen, the Lille water is reduced from 30 deg. to 4 deg, 
by the use of 558 grammes of lime and 136 grammes of caustic 
soda per ey or at an expense of 0358 of a penny per 
1000 gallons. ie Lambeth water can be reduced from 14 deg. to 
4 deg. with 363 grammes of lime, or at an expense of 0°085 of a 
penny per 1000 

I have little experience in the purification of waters, 
having confined myself to Continental countries, and no doubt it 
would be of interest to all to know the expense of the anti-calcare 
at the Vauxhall Waterworks per 1000 gallons, as there may be 
some secret in his of which I am in ignorance. It seems to 
me that if Mr. ignen is seeking to utilise the precipitate 
or sediment it is b there is an excess added in the first 
instance, and this I can quite understand, as no one can depend on 
the quality of the lime—one kind may be richer than another, and 
it is impossible even with the most perfect machinery to insure a 
constant supply. Mr, Maignen says his machinery is perfect ; that 
may be, but no machinery, however perfect, can discriminate 
between good and bad lime—the quantity may be , but what 
of the quality? An apparatus such as mine using lime in solution 
can always be ded upon, because the solution is always of the 
same strength. have machines a here, notably at the 
waterworks, working night and day, the degree of hardness never 
varying. As to the first cost of my apparatus, it is by far the 
cheapest in the market. 

46, Boulevard Anspach, Brussels, 

August 30th. nips 


ANDREW Howatson, 


TENDERS. 


BIRMINGHAM CENTRAL TRAMWAYS COMPANY. 
For the erection of steam tramway — at —% * Heath, 
Messrs, E. Pritchard, M. Inst.C.E., and W. Lyster Holt, C.E, 
engineers. 


£ sd 
James Moffatt, Moseley .. .. «+ « 6512 0 0 
W. Robinson, Birmingham .. .. .. «» 6150 0 0 
G. Law, Kidderminster .. 6077 00 
J. Biggs, Handsworth ve oo 5578 6 O 
F. Rowbotham, Birmingham 5549 0 0 
ell, L ingt pted ab on) 
For the erection of staoling, &c., at Harborne. Messrs. E. 


Pritchard, M. Inst. C.E., and J. Kincaid, M. Inst. C.E., engineers, 
£ 8. 


s. d, 

James Moffatt, Moseley .. .. .. «+ 5157 0 0 
G. Law, Kidderminster .. .. .. « 413 0 0 
. Robinson, Birmingham oe 4482 0 0 
F. Rowbotham, Birmingham .. .. .. .. «.. «. 4200 0 0 
J. Hartley, Small Heath—accepted .. .. .. .. 30483 0 0 


ImpLeMent TriAts.—At the last council meeting of the 
Bath and West of England Agricultural Society, Mr. Knollys, on 
behalf of the stewards of field implements, reported that, owing to 
the difficulty which has been —— of late years in inducing 
exhibitors in the trial field to fulfil their engagements with respect 
to bringing out for work the implements they had entered, an 
endeavour been made to ascertain the views of the exhibitors 
themselves with regard to the continuance of these trials, It was 
pointed out that considerable expense was incurred by the locality in 
which the show was held, and by the Society itself, in providing land 
and crops for the purpose of enabling exhibitors to show their several 
implements at work. Prior to the exhibition the public were 
informed of these trials, and they were naturally disappointed if, 
after going some distance to see them, they were only imperfectly 
carried out, and with justice complained of a breach of faith on the 
part of the Society. After consideration of the correspondence 
which had taken place with the exhibitors, the stewards recom- 
mended that these trials, the utility of which had been often 
acknowledged, should not be discontinued without an effort being 
made to bavethem satisfactorily carried out. He therefore moved that 
the field trials be continued at the Dorchester Meeting, and that 
the implement stewards report to the October Co’ as to the 
conditions under which they should be held. Also, that arrange: 
ments should be made by the Special Committee already appointed, 

which free re-admission should be granted to persons leaving the 
Showyard, for the purpose of viewing the trials. This was 
marin by Mr. Jones, and after a discussion, in which Messrs. 
Ackland, Gray, Gibbons, Sir R. Paget, and others took part, and 
tinugnce of the trials, the motion was agreed to, 


Srg,—I am afraid, after the invitation you were enough to 
place at the foot of my recent letter, that pe _ 
sider I have no figures to give in support of my assertions. ~ { 
however, is not so. Absence and other matters have preven 
me attending to the matter, but I will avail myself of your invita- 
WakrD. 
South in our war. “* Consistency, thou art a get Your dis- 
—_—_— h is shown’ in the Battle of Waterloo, where, after 
article on sliding- 
: — + ignorant of the process W my name, and as I take i 
scales and wages, ond wall be = if you 2 insert in your next such, I will give him the result of the working of my pronen, 
Lille, Iould add also the result obtained here by the water 
proposed action of the coalowners of the Nor . mm = work’s engineer, but this and other information I hold at his di 
of the sliding-scale, is most certainly a closed one to me; and that z \~ 
our assertion that during the first three months of this year the J 
z 
< 
a 
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RAILWAY MATTERS. 


Victorian Government has, India and the Colonies sa: 
denied to ask Parliament to vote £800,000 for the immediate 
purchase of new rolling stock and locomotives for the Victorian 


railways. 

Tue report of the Waterford and Limerick Railway Company 
for the past half-year gives the number of miles worked by the 
company’s engines as nearly 272, and the train mileage as 
417,419, of which 357,591 is of passenger and mixed trains and 
59,828 of goods and cattle. The cost of maintenance of way and 
works was £16,275 8s., and of locomotive power £12,448 7s; of 
the latter £3757 17s. was for coal and coke. 

four Swiss cable railways, 0°1 mile, mile, 0°37 mile, and 
19 wile long respectively, were all worked in 1844 for about 45 
per cent. of their es earnings, but the returns on the capital 
varied from 1°42 to 17°25 per cent.; the latter, with the shortest 
road, only 530ft. in length, which cost but £3011, has but two cars, 
is worked by a force of six men, and gets about 5c. apiece for 
carrying @ passenger up or down. The longest of these > 
which runs ninety-five trains a » and carries an av of 
1328 passengers daily—Lausanne Ouchy—made a profit of 
£2672, but, the Railroad Gazette says, it cost £136,101, 

TuE heaviest passenger traffic in Switzerland in 1884 was on the 
Bideli Railway, where it was equal to 225 each way daily, while 
on another it was only 354; the heaviest freight traffic was only 
equal to 103 tons each — daily, while the lightest was only 


6 tons. The little Rigi (mountain), earned 
ile from passengers, receiving . per passenger m e 
total earnings of the Rigi were pois ile, w the highest 


on any or y railway were . One ordinary way 
sollected an average freight rate of llc. per ton per mile, the Rigi 
tting 4s, 3d. per mile for taking a ton up or down the mountain. 

e cost of working the Rigi was £2160 per mile, leaving £1063. 

ALTHOUGH there was a substantial reduction in the working 
expenses generally, there was a considerable addition made to the 
rolling stock of our railways during 1885. Of locomotives the 
number increased from 14,827 to 15,196, an increase of 369; of 
passenger vehicles an increase from 33,031 to 33,658, an increase of 
627 ; and of goods wagons, an increase from 454,945 to 464,153, an 
increase of 9208. absorbed the same percen’ 
of the gross receipts in 1885 as in 1884—that is, 53 cent. The 
amount of Government duty paid in 1885 was £343,456, or about 
£55,000 less than in the previous year, a fact which = clearly 
to the increase in the proportion of cheap travel. mpensation 
for personal injuries has fallen from £183,657 in 1884, to £128,010 
in 1885, and there has also been a reduction of about £20,000 in 
the amount paid as compensation for damage or loss of goods. 

In the United States they are adopting the European fashion, 
and fitting tail rods to the ns of their otives. The shops 
of the Western ision, Grand Trunk, in 
are now bu some heavy passenger engines. e en; ve 
6ft. drivers, 19in. by Odin. cylinders. In order to proper 
support to the piston, and syste it dragging on the bottom of 
the-cylinder, the piston-rod is prolonged through the front cover, 
andl teevelens su) at each end by suitable bushes and glands. 
“The result of the experiment on the Great Western will be 
awaited with considerable interest,” we are told. We do not see 
what there is to wait for. The plan works very well in practice, 
Locomotives run with certainty, and keep the track, and maintain 
their speed, even when fitted with tail rods. In fact, as far as is 
known, the presence or absence of tail rods makes no difference 
whatever; at least, that is the verdict of English locomotive super- 
intendents. But, of course, their views are not of much account, 
as they really do not know how to build locomotives. Even mode- 
rate perfection in that class of work exists, as is well known, only 
in the United States. 


A Russian Commission appointed to test rails and tires found:— 
(1) Tires from soft steel are more brittle—liable to break—than hard 
steel ones, (2) Tires from soft steel wear much more rapidly than 
hard ones, and are not to be recommended @ Very hard steel is bad 
in use, requires frequent turning up. (4) The best tires contained 
more carbon and much less manganese t the less excellent, 
0°5 per cent. against 0°37 per cent. for carbon, and 0°37 per cent, 
against 0°76 for manganese. The proportion of silicon to phos- 
phorus is pretty constant in the best tires. The commission 
recommended changes in the imperial regulations for rail-testing, 
looking to the retention of the bending and drop-tests, the former 
only within the elastic limit, the latter to be tried both with 
chilled—reduced to freezing temperature—rails and warm ones, 
with a reduction of the height of fall and omission of a second drop. 
Each charge is to be tested for the above by taking one rail out 
and testing it in three pieces separately. In addition, tensile and 
chemical tests are to made periodically during delivery, for 
limiting figures are set strength injurious 

ement, silicon, ese ur.’ For tires the drop test 
is to bo reduced and the touaile text 

It is said that there appears to bea great probability that the 
pro tunnel under the Straits of Messina will be constructed, 
the Italian Minister of Public Works having instructed the engineer, 
Carlo Navone, to carry on investigations on the basis of the plans 

pared by the engineer Gabelli. The latter brought the subject 
fore the Italian Parliament as early as 1879, and in 1882 he 
delivered a lecture at Rome, in which he dwelt upon the necessity 
of joining the railways of Sicily and Southern Italy both for 
commercial and military reasons, and demonstrated the practica- 
bility of the undertaking from a scientific point of view. Accordin 
to Professor Seguenza, of Messina, a geologist, the formation o 
the strata under the straits is favo le to the construction of a 
tunnel. Its cost is estimated by Gabelli at £2,840,000, and the 
time of construction at from 44 to 64 years. The tunnel would 
have to be made about 500ft. below the level of the sea, this depth 
to be rea¢hed by a approaches from the land ends. Its total 
length would be about 8 miles. There is an alternative proposal 
for joining the island of Sicily with the Italian mainland by means 
of a bridge thrown across the Straits of Messina, which is about 
ight mi wide at its narrowest part. Whichever scheme is 
opted there seems to be no doubt that the closer connection of 
the island with Italy is much wanted. Sicily has made great 
economical progress since its union with the Italian ee its 
several railways having now reached a length of over 
while its population, according to the last census, is about three 
millions, 


A SIGNAL torpedo is being introduced on the Austrian railroads 
which presents some curious points. Instead of being placed in 
position, it is shot backward by a spring, being attached to a sort 
of which enables it to slide along the rail, but does not 
allow it to fall off. By regulating the action of the spring the 

lo can be sent any req distance up to three hundred 
yards, All that the rear brakeman has to do is to place the torpedo 
slide on the rail, and give the spring the necessary impulse for 
yotties it exactly where he wants it to stop. It is so arranged 
t he does not even have to leave the car in order to do it; the 
can thus be given while the train is still in motion. The 
whole apparatus weighs about half a pound; it rises less than Hin. 
above the level of the rail. Of course, a special form of torpedo is 
required for each particular style of rail. The inventor has also 
made arrangements by which a whistle may be attached to these 
oes, in order that the watchmen, &c., — the line may be 
informed of the sending of these It is operated by a 
rubber bag full of compressed air, which is fastened to the torpedo, 
and moves with it. We are disposed to think that the inventor 
has not gone far enough. The torpedo ought also to exhibit a red 
flag, and leave a long trail of grease behind it on both rails, so as 
to render the further advance of the coming train impossible. We 
should recommend that it be fitted with an arc lamp for use 
at night, and a telephone, by which the driver of the advancing 
train could be put in communication with the standing train, 


NOTES AND MEMORANDA, 


THE usual explanation of the fact that liquid carbonic anhydride 
solidifies as it issues from the vessel in which it is contained, is that 
the solidification is caused by abstraction of heat by the quick 
evaporation of the liquid; the true reason being decrease of pressure 
below the melting point tension. The non-melting of benzene 
below the pressure of 35°6 mm. can be readily shown in the 
nance | je A few c.c, of benzene are put into a short tube 
pro with a side tube, and the tube closed by a cork through 
which a thermometer is passed; the side tube is connected with 
@ vacuum reservoir and a pump. The benzene is then solidified 
EA means of ice, and the pressure in the reduced to below 

‘6 mm. So long as the pressure does not rise above 35°6 mm. 
the benzene in the tube cannot be melted however much the tube 
is heated. 

M. BERTILLON, in the course of a lecture delivered at the 
Hygienic Exhibition in Paris, stated that out of every 1000 inha- 
bitants of Paris only 360 are natives of the city, 565 belonging to 
the departments of France or the colonies, and 75 being foreigners. 
There are in proportion, as well as in actual b 


MISCELLANEA. 


THE Governor of Victoria has turned the first sod of the irrigation 
works srepeent to be carried out by the Tragowel Plains Irrigation 
Trust. e scheme is intended to serve an area of 80,000 acres, 
and is to cost £165,000. 

appointed engineer rough, in place o’ . J. Fox * 
ape a vote of 28 against 24, and 2 for other two candidates, 
in the Town Council. The salary is £500 a year. , 

WE understand that the great rotary pumping engine, one of 
the in the world, used for draining the Friedensville zinc 
mines, Pennsylvania, has been started again, the mines being re- 
opened after being closed for seven years. The engine was ly 
illustrated in our columns in June, 1876. The engine lifts 15,000 

ms per minute 350ft. ‘The epost is 110}in. in diameter, and 

Oft. stroke. The two fly-wheels weigh 75 tons each. There are 

four plunger ee 30in, diameter and 10ft. stroke, and four 
lifting pumps tly larger. 

me THE Calcutta Englishman says that at the meeting of the 


more 
foreigners in Paris than in most other e cities, the roportion i 
being 75 in 1000, as against 14 in 1000 in Berlin pt ieste. 
The movement of the population for the past year throughout 
France was also very ceegeerecng | the total number of births 
being 922,361, or upon the average 30,000 fewer than for the last 
fifteen years. Upon the other hand, there has been a slight reduc- 


tion in the number of deaths, the total for 1885 bei 897 ; but 
even so it will be observed that the excess of over deaths 
was only 85,464. 

A REMARKABLE example of the increase of tem in the 


earth toward the centre has been nmted at Pesth, where the 
deepest artesian well in the world is that now being bored for the 
P of supplying the public baths and other establishments 
with hot water. A depth of 951 metres—3120ft.—has already 
been reached, and it furnishes 800 cubic metres—176,000 gallons— 
daily, at a temperature of 70 deg. C.—158 deg. Fah. The munici- 

ity have recently voted a large subvention, in order that the 

ing may be continued to a greater depth, not only to obtain a 
a volume of water, but at a temperature of 80 deg. C.—176 deg. 
F It is suggested that it is thus within the bounds of proba- 
bility that the time may come when a brewer will obtain his water 
supply from a well of sufficient depth to yield “liquor” at the 

temperature, 

Ata recent meeting of the American Society of Mechanical 
Engineers, Mr. Lewis read a paper on ‘‘ Experiments on 
the Transmission of Power by Belting.” Among his conclusions 
are the following :—That the coefficient of friction may vary under 
practical working conditions from 25 per cent. to 100 percent. ; 
that its value depends upon the nature and condition of the leather, 
the velocity of sliding, temperature, and pressure ; that an ex- 
cessive amount of slip has a Mien age A to become greater_and 
greater, until the belt finally leaves the pulley ; that a belt. will 
seldom remain upon a pulley when the slip exceeds 20 per cent. ; 
that excessive slipping dries out the leather, and leads towards the 
condition of a minimum adhesion ; that raw hide® has a greater 
adhesion than tanned leather, giving a coefficient of 100 per cent, 
at the moderate slip of 5ft. per minute; that a velocity of sliding 
equal to 0°01 of the belt is not excessive ; that the coefficients 
in general use are rather below the average results obtained ; that 
the sum of the tensions is not constant, but increases with the load 
to the maximum extent of about 33 per cent. with vertical belts 
and indefinitely with horizontal belts, and that as the economy of 
belt transmission depends principally upon journal friction and slip, 
it is important to make the belt patie 1 as high as possible within 


the limits of 5000ft. or 60U0ft. per minute ; that quarter twist belts 
should be avoided. 


A COMPARISON instituted by the Scientific American between the 
United States’ Directories spine’ in 1776 and those of the present 
year shows the wonderful growth of American newspapers. A 
century ago only 37 aw were published in the States, 
whereas the Directory for 1886 contains the names of 14,160 news- 
papers and periodicals of all classes. Out of this large list only 7 
journals were found in the Directory of 1776. The net gain of last 
se 666. The daily newspapers number 1216, a gain of 33. 

ere are about 1200 periodicals of all kinds, which enjoy a circu- 
lation of more than 5000 copies each. The rural weekly press com- 
prises about two-thirds of the whole list. Nearly every social 
movement and every industrial interest has its organ in the press. 
There are 700 religious and denominational —— nearly one- 
third of which are published in New York, Phi elphia, Boston, 
and ae, Three newspapers are devoted to the silkworm, 6 to 
the honey bee, 32 to poultry, 18 to dentistry, and 9 to phonography. 
The prohibitionists have 129 papers, and the liquor dealers 8. The 
of are 7 in while 2 journals are 
evoted to gas and 3 to gastronomy. ‘oreign newspa there 
are about 600 in German and 42 in oak Two dailies are 
se oe in Bohemian, and there are papers in the Swedish, Finnish, 
‘olish, and Welsh languages. There are also publications in 
Gaelic, Hebrew, and Chinese, and one in the Cherokee language. 


IN a paper on ** The Action of Oils on Metals,” Mr. I. J. Redwood 

ve a table which showed the weights of the different metals 

fore and after exposure to the action of the oils. From it it 
appears that iron is least affected by seal oil, and most by tallow 
oil; brass is not affected by rape oil, least by seal oil, and most by 
olive oil; tin is not affected rape oil, least by olive oil, and 
most by cotton-seed oil; lead is least affected by olive oil, and 
most by whale oil, but whale, lard, and sperm oils all act to very 
nearly the same extent on lead; zinc seems, by the four actual 
weighings that were of any value, to be not acted on by mineral 
lubricating oil, least by lard oil, and most by sperm oil; copper is 
not affected by lubricating oil, least by sperm oil, and 
most by tallow oil. The table also showed that mineral jubri- 
cating oil has no action on zinc and copper, acts least on brass, and 
most on lead; olive oil acts least on tin and most on copper; 
rape oil has no action on brass and tin, acts least on iron and most 
on copper; tallow oil acts least on tin and most on copper; lard 
oil acts least on zinc and most on copper; cotton-seed oil acts least 
on lead and most on tin; sperm oil acts least on brass and most 
on zinc; whale oil has no action on tin, acts least on brass, and 
most on lead; seal oil acts least on brass and most on copper. 
From the foregoing results it will be seen that mineral lubricating 
oil has, on the whole, the least action on metals, and sperm the 
most, 


THE method of treatment for congealing the rubber milk in the 
Para district, which equally applies to the milk of the Hevea 
Braziliensis and Mangaleira, is as follows:—Small cups are 
attached to the trees, and when filled with juice, are emptied into 
woe oper a size, having close fitting lids, the cups being 

attached to the trees. ter going the round of the trees, 
the contents of this pail are tied in ther a size larger, 
and so on till the covered —_ of largest size is filled and ready to 
be strapped on to the saddle of a mule for removal. By this plan 
the natives are saved the trouble of condensing and preparing the 


milk for market, by smoking. The large can of rubber milk on | will 


arriving at the magasin is — into a bath of water, the tem- 
ture best suited to the rubber being a matter of experience. 
he lumps of rubber that form in the bath are immediately pressed 
into thin flat sheets, and carefully wiped. By this means the acid 
is forced out of the cells or pores in the lump, thus preventing the 
so-called “‘ rotten” a ce, The author is of opinion that the 
African rubbers yi 
manner, will produce a strong rubber, e African rubbers now 
sent here do not yield, when strained and cleaned, more than 30 
per cent. to 55 per cent. of pure rubber gum, owing to the 
natives adulterating witn sawdust, bark dust, &c., to overcome the 
inconveniences of the stickiness of the juice, The amount of resin 
in milks yaries largely. : 


by the Landolphias, prepared in this | Eld 


bay Town Council on the 2nd ult., a resolution was passed 
accepting the tender of Messrs. Walsh, Lovett, Mitchell, and Co., 
of Bombay, for the construction of the Tansa Duct, includin 
tunnels, conduits, formation of the pipe line, pipe yp ee » an 
bridges over the Bassein Creek, from the Dam to G opar, 
for the Bombay Waterworks. The contract for the iron pipes, 
some 45,000 tons, valued at 37,50,000 rupees, was placed with 
Messrs. Walsh, Lovett, as agents for Messrs. Macfarlane, Strang, 
and Co., in March last. 

THERE has just been constructed at Mr. Skelton s yard, Millwall, 
a small galvanised steel steam yacht, for service on the river Bega, 
New South Wales. Her dimensions are—Length, 35ft.; beam, 
8ft.; depth, 2ft. 9in.; draught of water with twenty-eight persons 
on “te l5in. The — are twin-screw, with a single 4in. by 
5in. cylinder to each shaft. Propellers, 15in. diameter. The ma- 
chinery is by Messrs. PlentyandSon. The yacht hasbeen constructed 
to the order of Mr. D. Gowing, a well-known colonial gentleman 
of Bega, New South Wales, and now on a visit to the Colonial 
Exhibition. 

FOLLOWING the examples of London, Liverpool, and Edinburgh, 
the public men of Newcastle-on-Tyne have put forward a scheme 
for an international and colonial exhibition, to be held next year, 
in commemoration of the Queen’s Jubilee. Plans prepared by Mr. 
W. Glover, a vice-president of the Northern Architectural Associa- 
tion, have been chepted, and the town council has just endorsed 
them. Eleven acres of land, adjoining the site of the Royal Agri- 
cultural Show, and within a mile of the central station, have been 
secured from the Corporation, and buildings will be put up over 
226,500 superficial feet. 

Tuer Engineering and Mining Journal speaks of the largest 
direct-acting pumping engine in the world, pumping against 1500 lb, 
per square inch pressure, and says one is constructing for the 
United Pipe Lines that has capacity to deliver 25,000 barrels of oil 
in twenty-four hours, — a pressure of 15001b. per square inch. 
It is believed to be the largest direct-acting pumping engine in the 
world. It has 4lin. high-pressure steam cylinders with 82in. low, 
driving 12in. double-acting plungers, and is to be a with 
steam at a pressure of about 1001b. per square - In this 
country, however, Messrs. Hathorn, Davey, and Co., of Leeds, 
have put up larger engines than this. 

New mineral water reservoirs at Harrogate for the Corporation 
are being very rapidly proceeded with. It is estimated that over 
half a million bricks will be used in the construction of the sepa- 
rate tanks, 300 tons of cement, and 1000 loads of broken stone for 
the cement work. There are to be twelve tanks or chambers for 
receiving and storing the sulphur water, each of which will be 20ft. 
square and about 13ft. deep. Each chamber is capable of holding 
over 80 tons of water. Special precautions are being taken to 
render the constructive part of the work watertight by grouting 
with cement and otherwise ting the structu When com- 
pleted and filled with water, the Corporation will possess double 
the present number of baths. 

THE project for increasing the water supply of Leeds, which we 
described some weeks ago, is still perplexing the Town Council. 
At a recent meeting of the Waterworks Committee Mr. Filliter 
explained in detail his scheme—upon which Mr. Hawksley and Mr. 
Bateman had reported on the whole favourably—for constructing 
a tunnel at a distance of not less than 10 yards from the present 
tunnel, but on a higher level. Messrs. Hawksley and Bateman 
had, on the other hand, advised the construction of an additional 
tunnel 100 yards from the existing tunnel, and at a lower level ; 
but as the committee required some further elucidation of that 
suggestion, a deputation is to come up to London to confer with 
the two eminent engineers referred to. 

AN official report which has been issued shows that the produc- 
tion of manganese in Russia is steadily increasing. The exports 
for the first four months of this year amounted to 9000 tons, as 
against 4500 tons for the corresponding period of 1885. This is 
shipped principally from Poti, where it is conveyed by the Trans- 
caucasian Railway from the mines, in order not to interfere with 
the petroleum trade of the neighbouring port of Batoum. Owing 
to the frightfully bad condition of the conveyances used in trans- 

rting it from the mines at Tchiatoor to the Transcaucasian 

i yon, lumps of ore only can be carried, the result be’ 
that the ler pieces, which are equal to two-thirds of the to 
quantity extracted, are wasted, although equal in quality to that 
exported. This shows that if the Government carry out the pro- 
jected line from the mines to the railway, the price of manganese 
ore in this and other countries will decrease very considerably. 

A RECENT report on the Pacific coast canning trade shows an 
average annual production of upwards of 1,500,000 cases of canned 
goods, of an average value of 4,500,000 dols. The pack of canned 
goods for the season of 1885, consisting of upwards of 52,113,320 
cans of fish, meat, fruit, and vegetables, was entirely distributed 
to a wide and steadily expanding market. The grocery trade 
imported and distributed 163,500,000 Ib. of sugar, 6,500,000 lb. of 
tea, 16,000,000 Ib. of coffee, and 50,000,000 Ib. of rice during the 
season of 1 The general jobbing trade handled a dried fruit 
cro| uiring 110,000,000 lb. of green fruit, of the value of 
3,500,000 dols., a honey crop of 2,000,000 lb., one-third of the 
country’s entire product of ’s-wax, a crop of 2,818,000 lb. of 
nuts, and a vintage of nearly 10,000,000 gallons of wine, all the 
various items being entirely of Californian production. These 
immense interests are exercising a stimulating effect on the trade 
of the Pacific coast generally, and some tin-plate makers must be 
kept busy by them. 

It is stated that the late Imperial yacht Livadia, upon the mag- 
nificent equipment and gorgeous embellishment of which Alex- 
ander Il. lavished so many millions of roubles, appears at last 
destined to be put to some practical use. The Lividia arrived at 
rT - a few days ago from Nicolaieff. She has already been 
denuded of her former sumptuous appointments and decorations 
but is now to undergo a further and radical cleaning out, an 
will then be made available as a troopship. Her chief mission 


ill be the transport of troops from Sebastopol to Batoum. If 
her preliminary trips happen to be made in some of the heavy 
and choppy seas which are not unfrequently experienced in these 
waters, the Livadia’s doubtful sea-going capacity will be some- 
what severely tested, and her behaviour will be watched with 
some interest by those naval and designers who approved 
or condemned her structural lines before she left the slips of 
er and Pearce. At all events, with moderately fair weather 
the Livadia will, after being cleared out and refitted, be capable 
of carrying in a single short voyage an enormous number of troops 
in case of need. e need hardly tell our readers that the state- 


ment only confirms another made when the ej was launched, 
namely, that she was called a yacht, instead o 
throw dust in the eyes of Europe. 


a troopship, to 


of Hull, has been 


t 
M 
4 
4 i 
q 
} 
| 
i 
i 
i / 
| 
| 
i 
H 


THE-ENGINEER, Serr. 3, 1886. 


COMPOUND PUMPING ENGINES, STOCKTON-ON-TEES WATERWORKS. 
MESSRS, WORTH, MACKENZIE AND 00., STOCKTON-ON-TEES, ENGINEERS, 


(For description see page 194.) 
ELEVATION 


i! 


NY 


| 


@ ® 


= 
= 
| 
| 
| 
| 
| 
SCALE OF FEET 
Lis — 
al 


THE ENGINEER. 


191 


Sept. 8, 1886. 


FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


IPSIC.—A. TwizTMEYER, Bookseller. 
KEW YORK.—Tre Wittmer and Roczrs News Company, 
81, Beekman-street. 


CONTENTS. 


Tus September 3rd, 1886, PAGE 
my COERFFICINNTS .. 06 cf os 179 
a Means or TRANSPORT .. .. 
Visits IN THE Provinces. (Illustrated.) .. .. 
MACHINERY AT THE BrrmincHaM Exurerrion. (Illustrated.) .. ., 182 
Exson’s Economiser Scraper. (Illustrated) .. .. .. .. 183 
Borter Expwosion, (Illustrated.) .. .. .. .. 
Letrers TO THE. EpiToR— ic Transmission of Power—Sliding 
Scales and Wages—Hydraulic P: Isi Buck Engi 


Marine Engines in the Navy—Svftening Water .. .. .. .. «. 188 
RaiLway Matrers—Nores AND MEMORANDA—MISCELLANEA .. .. 189 
Leapinc ArtICLes—Mixed Trains—River Floods ia Ireland 191 


Ships, India-rubber, and Guns—Restiicted Output in Cleveland— 
The Cost of Steamship Insurance... .. 

An Old German Pumping Engine—Another International Exhibi- 
0c ce ce co 00 00 00) op 
Pumpinc Enornes. Stockton-on-Tees Waterworks. (Illustrated.).. 194 
Screw Suart Batt Bearina. (Illustrated) .. .. .. .. 194 
Pumpmnc MACHINERY FoR THE New Gravina Docks, ALEXANDRA 
TimBER AT THE INDIAN AND COLONIAL EXHIBITION .. .. 
A CrrcucaR SHAFT AT MECHERNICH, NEAR COLOGNE.. .. 195 
Tan Navies OF THB WORLD .. cc cc cc co. co deo “pels 
Tux Iron, Coat, GeneraL Trapes or WOLVER- 
HAMPTON, AND OTHER DISTRICTS... .. .. oe 
Nores LANCASHIRE .. .. 06 00 tile 
Worms 2. 0c ce co cc co on he 
Norges FRoM THE NORTH OF ENGLAND... .. ce ee 198 


194 


Nores WALES AND ADJomnina CounTiEzs 198 
American Notes oo e 

Tus JOURNAL... 20 cc 06) ce cose 100 


BeLecrep AMERICAN PATENTS... .. 

ParaGraPus—Society of Engineers, 188—A New Channel 
Field Implement Trials, 188—British Mining Statistics, 1 
Elev: Railroad, 196—The North of Sweden Trunk Railway, 198— 
New Method of Protecting Iron, 199. 


TO OORRESPONDENTS. 
Registered Telegraphic Address" ENGINEER NEWSPAPER, 


+ 200 
186— 


request correspo: 


G. B.—Hansards, Great Queen-street. 4}d. 

W.— We have no reason to think that there is any limit to the application of 
Rankine’s rule. 

PERPLEXED MecHanic,—Make your air pump to suit the small cylinder of 
your compound engine. 

J. H. (Forest-gate).— You can consult the back volumes of Tae ENoineer 
at the Free Library, Patent-office, Southampton-buildings 

G. 8. (Milan).— The average cost of an American patent, including drawings, 
agent's fees, dc., is about £28, The official fees are 35 dols. 

Constant ReapER.— Your wheel has too many floats ; forty-five would be a 
better number. You say nothing about the ventilation. The speed of the 
wheel should not exceed 6ft. per as a maximum; tve and a-half to 
siz revolutions will no doubt give a better result. 

Sreei.—J/ you can get a bit off the boiler in any place you can tell whether 
it is steel or iron, It is by no means easy to say what an old boiler is made 
of by merely drilling a hole in it. An experienced boiler-maker would, 

» probably be right in the opinion he would give on the subject nine 


times out of ten. 

A. H. C. (Woodside, Aberdeen).—Avply at the principal post-office in your 
town for a set of forms. These are very easily filled up if you comply with 
the marginal instructions. The i. pecification is a short, general 
description of your invention. It must be wed in duplicate. If there 
is not room on the printed )» you can finish it on foolscap ruled paper, 
leaving a margin of two inches at the left-hand side. The stamp costs £1. 
Send the papers, when jilled up, to the Great Seal Patent-office, Chancery- 
lane. As you have had no experience, we cannot advise you to attempt to 
take out a complete patent for L eter as you are sure to make mistakes. 
An error in a provisional ws of moment compared to one in @ com- 
nlete specification, 


WOLFRAM STEEL. 
(To the Bditor of The Engineer.) 
men: your 
England? 
, August 28th, 
DECAY IN BOILER TUBES. 


corruga‘ of the farm buildings, which are situated within a 
few hundred yards of the sea. The tubes do not rust all over, but become 
forated at some one certain spot, the rest of the tube being perfectly 
good and strong. Can there be any salts in the water thus caught, 
caused by the action of the salt air on the corrugated iron roofs, which 
would thus affect the tubes, and if so, what is my remedy? The onl 
other water near hand is so heavily charged with iron that Fear to use it 
UST. 
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MIXED TRAINS, 

A MIXED train is one made up of passenger coaches 
and goods wagons. In England there are comparatively 
few mixed trains run, but in poorer countries they are 
very common. Thus on most of the Irish railways a cer- 


3 | tain proportion of the traffic is carried on by mixed trains. 


There are two methods of making up such trains adopted. 
According to one, the nger coaches are placed next the 
engine, with the g wagons behind ; according to the 
other plan this arrangement is reversed. The principal 
object in view is to secure the maximum amount of 

ety for passengers. Some years ago, and for many 
years, the officers of the Railway Department of the Board 
of Trade were at variance as to which was the best 
method ; and when official reports on accidents to mixed 
trains appeared, the arrangement of the trains was cen- 
sured or praised according to the individual opinions of 
the officer reporting. The late Colonel Yolland, if we 


96 | are not mistaken, held that the goods wagons should be put 


next the engine; while General Hutchinson maintained 
that that was the proper place for the passenger coaches. 
Within the last few days the Board of Trade have issued 
a circular letter strongly advising the railway companies 


Meigs | always to put the passenger coaches first. We hold that this 


is dangerous advice, and that no evidence can be adduced 
to prove that it is not. 
he immediate origin of the circular letter is an accident 
which took place on the 26th of May on a branch of the 
Great Southern and Western Railway of Ireland; and so 
far from supporting the circular, it indicates that the proper 
ition for passenger coaches is at the end of the train 
urthest from the engine. With the facts before them our 
readers will, we think, have no difficulty in admittin 
this, On the 26th of May, at 428 pm. a mix 
sa and passenger train started from Birdhill for 
enagh, consisting of a Great Southern and Western 
are hy engine and tender, two Waterford and 
Limerick Company’s covered wagons, a Great Southern 
and Western Company’s covered wagon, a Waterford and 
Limerick Company’s open wagon, two brake vans, a third- 
class carriage, and a composite carriage, eight vehicles 
in all, coupled in the order given. This train was proceeding 
on its journey at a spot about 7: miles from Birdhill 
station, when the be bw next the engine left the rails, and 
after this wagon had lost its own wheels, thereby causing 
the wheels of the three following wagons to be swept 
from under them, the train was stopped about 312 yards 
from the first well-defined mark of a wheel having left the 
rails; when the four wagons were off the rails, and the 
first van had its front wheels mounted on five pairs of 
wagon wheels which were piled up in front of it. The 
wheels of the engine and tender, the trailing wheels of the 
first van, and all the wheels of the three rear vehicles, were 
on the rails. No personal injuries were sustained. The 
damage to the rolling stock consisted in the three front 
wagors being more or less broken up and the wheels 
stripped from under the fourth wagon; the first van was a 
good deal damaged, and also the buffers and springs of the 
other three vehicles, 
The speed of the train was not excessive, possibly a little 
over thirty miles an hour. The line was curved to about 
a mile radius, and according to the evidence the permanent 
way was in order. The driver felt what he describes 
as a “chuck,” and instinctively shut off steam, applied the 
vacuum brake to his engine, and whistled for the guard’s 
brake at the end of the train. All this took place in a very 
few seconds, He then looked back, and saw the wagon 
next his engine off the road and “making for the drain” 
at the outside of the curve. Therefore, he took off his 
brake, and gave the engine a little steam to prevent the 
train piling up. The wagon then crossed the road to the 
inside of the curve. The fireman put on the hand brake, 
upon which the end of the wagon dropped down, when 
he took the brake off and the train gradually stopped about 
312 yards from the place where it mounted the rail. The 
guard, riding in a van about the middle of the train, put 
on his hand brake as hard as he could, and looking out of 
the door he stooped to avoid a piece of flying iron, and fell 
out on the road, but was unhurt. To us it appears that the 
driver acted with excellent judgment and presence of mind. 
It is very easy to be wise after the event, and to say that 
he ought not to have shut off steam until he had found out 
what had occurred. But he did what ninety-nine men 
out of a hundred would do, and then, as we have said, 
he handled his train very prudently and successfully until 
it stopped. As to the immediate cause of the accident, that 


be ooae to have been due to the fracture of a sole bar and 


e dropping out of a spring, the wagon which left the 
rails being, according to the evidence of a wagon examiner, 
unfit for use, the sole plate being cracked—in fact it ought 
vad ere been condemned and broken up two or three years 

‘ore. 

General Hutchinson’s view of the whole matter is curious. 
He condemns the action of the driver without hesitation. 
On this point our readers will draw their own conclusion. 
It is with the concluding ge of his report, however, 
that we are now concerned. This is what he says: “The 
occurrence of this accident again draws attention to the 
grave dangers incurred by passengers travelling in mixed 


trains, when wagons of ordinary construction are placed 
between the engine and nger carriages, upon which 
practice the Board of e have so frequently had reason 
to animadvert. In the present case the d e was 
happily confined to the four wagons and to the brake-van 
next following them, but the results might have been far 
more serious, and it is satisfactory to learn that the Great 
Southern and Western Railway Company has taken 
warning by the accident, and has issued an order, dated 


ait | June 1st, 1886, requiring the wagons in mixed trains to be 


run in rear of the passenger es, with a van in rear 
of the whole. I trust that means will be taken to see 
that this order is strictly complied with, and that the 
Waterford and Limerick Company and other companies 
running mixed trains with wagons of ordinary construction 
next the engine will likewise take warning, and not wait 
for further accidents before issuing a similar order and 
taking means to have it enforced.” 

Now, that this accident draws attention to the fact that 
ogee ry incur a certain amount of risk when travelling 

y mixed trains, we do not for a moment dispute. But 
that it proves that less risk would be run if the passenger 
carriages were next the engine we entirely deny. Asa 
matter of fact, no one was hurt, nor were the passenger 
coaches injured; so that General Hutchinson could not 
have selected a worse example to enforce his views, or to fur- 
nish a text for the circular letter to which we have referred 
above. In dealing with this question we have to keep pro- 
bability before our eyes, because thereis nothing certain about 
a railway accident in the sense that what will take place can 
be accurately foretold. It is clear enough, however, that 
either a carriage or a wagon can get off the rails. In the 
train to which the accident under ——— ae 
there were but two passenger coaches, weighing probably 
about 10 tons each. If po were fully loaded, they 
would probably weigh a little more; but let us take them 
at 10 tons. ere were four of them, and two brake vans, 
weighing as much. In all, say, 60 tons of goods and 
20 tons of passenger vehicles. Nowif one of the passenger 
carriages had left the rails, the train being made up as 
General Hutchinson proposes, it would have been caught 
between the engine and the wagons, and could hardly 
escape being smashed up. In this very case, the wagons, 
which were presumably stronger than the carriages, were 
all smashed up; and if people had been in these wagons they 
would, beyond doubt, have been killed or maimed. Let us 
suppose further, that the carriages had been next the engine, 
and that the immediately following wagon had left the 
rails. It is by no means impossible that it would have pulled 
the carriage off,with it, and in any case it is not impossible 
that it would have smashed in the trailing end of it. Few 
people would care, we fancy, to be in a coach just in front of 
a wagon being smashed up by others heaped upon it. It has 
been our own fate on many occasions to travel in a passenger 
coach next am engine with as many as fifteen covered goods 
wagons behind us, and to watch these wagons as the train 
came down an incline swaying and jumping and plunging 
was not quite the most pleasant sensation in the world. If 
General Hutchinson’s views are adopted then the passenger 
coaches will be inter as a buffer between the engine 
and train, and should the engine leave the rails there would 
not be the smallest chance of their escape. 

What are the special dangers to which passenger 
coaches are exposed at the rear of a train? On this point 
General Hutchinson is quite silent. He does not give the 
least hint of what is ing in his mind. Of course, if 
something runs into the tail of the train, it would be bad 
for the passengers; but, on the other hand, would they be 
worse off than if when next to the engine that engine 
pitched into another train? We think there can be no 
two opinions about this. The only possible special acci- 
dent that can occur to the carriages at the rear of a train is 
that a wagon leaving the rails, or breaking down in 
front of them, they may m unt on the wreck or be derailed. 
But they would be infinitely better off in this case than 
they would be with a whole goods train behind them 
ready to climb on them. It is very difficult to combat 
the opinions of a man if he gives no reason for 
holding those opinions, and we wish therefore that 
General Hutchinson had favoured the world with his 
reasons for arriving at the conclusions we have quoted. 

¢ managers will, as a matter of course, follow the 

Orders of the Board of Trade. Some day there will be a 
bad smash, and the companies can then plead that the 
have done what the Board of Trade ordered, and so w 
their hands of all responsibility. We repeat, that the 
we place for passenger coaches is at the end, not the 

ginning of a goods train, and we shall continue to hold 
that opinion until some sound argument which we have 
overlooked has been advanced to prove that we are wrong. 
The Board of Trade is, we think, ill advised in this matter 
to issue a peremptory circular on a most flimsy basis. In any 
case it would have involved a very small additional outlay to 
append to the circular a statement of a few cases which 
served to show that additional risk is incurred when pas- 
senger carri are placed at the tail of a goods train, and 
additional safet secured when they are marshalled next 
the engine. We cannot help thinking that they were not 
appended because they do not exist. 


RIVER FLOODS IN IRELAND. 


One of the numerous causes of poverty in Ireland is the 
imperfect development of what we may designate her 
direct sources of food supply. Almost destitute of mineral 
wealth as compared with this country, agriculture is per- 
force her chief industry, and to this fact is possibly in a great 
measure due the “land hunger” prevailing there. Yet the 
most is not made of the land. A large area of it is naturally 
sterile,and would never repay reclamation; but another area 
is extremely fertile, and if certain engineering works were 
carried out its fertility could be turned to useful account. We 
refer to those tracts of land periodically submerged by floods 
in the Shannon, the Barrow, the Nore, and other large rivers. 
As it is, certain reclamation works have been, it is true, 
carried out, but much remains to be effected. Many thou- 
sands of acres of grass land in the valleys of the large 
rivers represent at present regions of merely speculative 
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value. A man holding land of this kind never knows 
from day to day whether it will give food to his cattle the 
succeeding day or not. What is good grazing land now 
may have one or more inches of water mix 
pended alluvium over it before the next sunrise, and 
whether the water remain fora day or for a week the 
damage done is nearly equal. The suspended alluvial 
matter is deposited upon the grass and renders it valueless 
till rain comes to wash it off, and as the rain, if at all in 
excess, is sure to cause another flood, the life of the 
farmer in such districts is not happy. 

An Irish Commission held an inquiry concerning the 
floods of the river Barrow, of which the results may be 
summarised as follows, and will serve to illustrate what 
we have just written. The Barrow and its tributaries 
drain an area of watershed of 408,000 acres, all this water 
is concentrated in a single channel at Athy. Floods in 
this river frequently cover 22,000 acres to a depth of a 
foot, while 23,000 acres are saturated to the surface. This 
flooding is productive of more evils than one. We have 
already shown that the is injured and rendered 
almost valueless; but other evils are also caused, for 
example, the solar heat that should go to warn the soil 
and promote vegetation is absorbed in the work of evapo- 
rating the water, and this process also is productive of fogs 
and unhealthy miasmas. Another important fact is too often 
lost sight of in relation to this subject, namely, that river- 
— is a progressive evil. Left to itself, it in most 
cases slowly but surely increases, owing to the deposit of 
the alluvium washed down by the head-waters, and settlin 
in and filling up the bed of the river down stream; an 
the reduction of the depth of the lower channel, even by a 
few inches, often entails a wide extension of the areas 
flooded. This is a subject which has already been fully 
dealt with in our pages. Mr. Fit d valued all the 
district flooded by the Barrow for the Irish Board of Works. 
He estimated that draining the land to a depth of 4ft. 
for an area of 45,640 acres, the increased value would be 
£10,018 per annum. Mr. Manning, the chief engineer 
to the Irish Board of Works, pro to widen and 
deepen the river from Athy to the outfall a considerable 
distance, a bottom width of 160ft., with side slopes, 
and at such a level as to produce a maximum depth of 
9ft. Gin. of water, while its surface would be low enough 
to afford an outlet for the drai of the land into the 
river at all points. It must be, however, observed here 
that a double problem of engineering work is thus involved ; 
because, not only was Mr. ning considering river 
flooding pure and simple, but also bog drainage as 
well; and hence, not only was the Barrow to be pre- 
vented doing actual injury by flooding, but Mr. Manning 
also sought to make the channel of the river an 
active instrument of drainage. The dimensions of the 
river would, of course, be diminished as it extended up 
stream. For sixteen miles from Athy to Monasterevin 
the incline was to be 15in. to the mile. The discharging 
capacity of the river at Athy would be 400,(00 cubic feet 
per minute, with a maximum mean velocity of 4ft. per 
second. Evidence given by Mr. Manning went to show 
good reason to believe that this discharge would not be 
exceeded, or only under very exceptional circumstances. 
For the upper parts or head water of the district as well 
as for smaller and steeper areas, Mr. Manning estimated 
the flood discharges at three cubic feet per minute per acre. 
The estimate for the requisite works on this basis, including 
contingent expenses for sluices, &c., was £474,664; there- 
fore, as the area injured is 45,641 acres, the average 
cost would be £10 lls. 3d. per acre. How this money, 
or, indeed, asa rule, the money for any similar work, is to 
be obtained is not merely an important, but it is the crucial 
point. No sane person will dispute the abstract truth 
that it is expedient, especially in a poor country, to gain 
as much of its fertile soil as possible for food production, 
always admitting that it must be done profitably, or so 
effected that one man will not be unduly taxed for the 
benefit of another man. 

Mr. James Stewart Kincaid gave evidence on behalf of a 
landowner in Kildare, within the area to be dealt with, 
being himself also a trustee of some drainage boards, and 
he gave it as his opinion, based on experience gained on 
many estates situated in different parts of Ireland, that the 
contribution to the drainage works should not be confined 
to the lower lands more immediately and extensively 
benefiting by the proposed works when carried out, but 
should embrace the entire watershed area of each portion 
of the river as regards the maintenance of the main water- 
way, arguing that every one in the catchment basin has a 
right of free waterway to the sea, but each has also a duty 
in helping to maintain that waterway in good order. He 
also said, however, that the rate for the head waters ought 
to beasmall one. Another reason for putting a charge on 
upstream districts is that the silt filling up the river bed 
lower down is brought from the upper districts. Mr. 
James Fennel, another witness examined, supported these 
views. The same gee has been raised with regard to 
English rivers, and very keenly contested; so keenly, 
indeed, that the difference of opinion has done something 
to retard the work of regulating rivers in England. 

This case of the Barrow differs in some respect from, let 
us say, such a river as the Nore, which is about the same 
size. Each year large areas of land otherwise of great 
fertility are flooded and greatly depreciated in value by 
this river. Much of it is virgin alluvial soil formed by 
gradual deposit, and needing no bottom drainage. It is 
land which, if fiooding were prevented, would form dairy 
or grazing land of great value. The flooding of the areas 
situate, say, between Kilkenny city and Ballyraggett, 
about eleven statute miles distant by road or river course, 
is due to various causes, all of which must be taken into 
account whenever the prevention of the floods there comes 
to be considered. Some of the causes, for example, 
are certain mill weirs in Kilkenny city, which dam the 
river back and raise its surface level; other weirs at two 
points higher up stream also operate. Besides these, a 
tribu called the Dinan, in summer a small shallow 
stream, mes in rainy seasons a torrent, and it enters 
the Nore at a right angle, forming in itself 9 dam to the 
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main stream, which is very sluggish. This tributary has 
also, as might be supposed, formed a bar of sand and 
gravel ow across the main channel, and this aids in 

e mischief, because at all times it is operating to diminish 
the speed of the Nore water, thereby promoting the 
deposit of detritus and alluvium in the bed; thus in 
various ways the permanent level of the surface 
water is raised. We cite this simply as a typical 
example of a combination of conditions tending to cause 
floods. Difficulties exist that must be taken account 
of in any improvement scheme here not touched upon 
at all in the case of the Barrow above referred to, 
but they are such as exist about many other river 
improvement schemes. For example, the millers must be 
compensated if their weirs are to be removed, or their 
water rights interfered with, and next to them come the 
interests of the landowners down stream, upon whom the 
removal of bars and the lowering of weirs would bring 
down a vast quantity of water, now at present held in 
check from them by the obstacles it might be pro to 
take away. Mr. Manning’s and Mr. Kincaid’s scheme to 
raise the necessary funds off the districts contained 
in the watershed drained, say, by the Barrow, might be 
possible in some cases; but in many we suspect it would 
not, and we are of opinion that in cases where no interest 
save an agricultural one is concerned, any comprehensive 
and effectual scheme for the prevention of river floods 
must be carried out with money lent by Government, 
spent under Government supervision, and to be repaid by 
instalments extending over a long period. Not only, 
however, must money be spent if the works are to be 
carried out, but an annual outlay will have to be provided 
for, to maintain the works in good order, and there is too 
much reason to fear that the land gained would not repay 
the requisite outlay. From an engineering point of view 
such schemes are interesting, but their commercial success 
is extremely doubtful. In certain cases, however, a 
moderate outlay would no doubt bring in a large return; 
and it is to be tted that Commissioners who inquire 
into drainage questions have not devoted more attention 
to such cases, singling them out, and distinguishing them 
from others of such gigantic proportions as that pro- 
pounded by Mr. Manning. 


SHIPS, INDIA-RUBBER, AND GUNS. 


Tue experiment which took place with the Resistance 
at Portsmouth on Thursday, August 26th, is important, 
and deserves notice. The necessity for thickening armour 
in order to meet the rapidly increasing power of ordnance 
led to the consideration as to what parts of the ship might 
be left without armour without actual danger to her 
existence or efficiency as a fighting machine. Hence 
certain portions, such as the water-line amidships, the 
magazines, engines, sufficient hull to secure the vessel 
remaining afloat, and principal guns have been included in 
the category of so-called vital parts, and have been pro- 
tected by vertical or horizontal armour, while other 
portions have been allowed to take their chance with thin 
armour, or nothing more than the thin steel or iron side of 
the ship. This system of construction led to the develop- 
ment of quick fire attack, carried on by guns loaded by 
hand, but supplied with fixed ammunition—that is, ammu- 
nition in which charge, projectile, and cap were contained 
in a single metal case, as in small arm cartridges. By this 
means, coupled with arrangements for bringing the gun 
back into position after recoil, 6-pounder and 3-pounder 
guns can be fired very rapidly. In fact, arate of seventeen 
rounds a minute without aiming, or twelve rounds taking 
aim, can be maintained for some time ; consequently, un- 
armoured, or slightly armoured parts of a ship may be cut 
away at arate which endangers her safety. For whilea 
few rounds even from large guns might not cause intolerable 
inconvenience, the destruction of the sides by quick fire 
which might be applied to nibble the structure rapidly 
away just at the most a might, it is thought, 
quickly endanger the ship or reduce her to impotency by 
hampering her movements. e holes, well forward 
and near the water line, for example, would cause water to 
enter freely when the ship moved quickly. This, at all 
events, has been strongly urged. Captain Fitzgerald, in a 
paper read at the United Service [nstitution on January 
21st, 1885, argued that the Hercules by this means could 
disable the much more formidably armed and more modern 
Italia before the latter could fire her four 100-ton - 
morethanonce. Captain Fitzgerald, we believe, has subse- 
quently advocated strongly the employment of india-rubber 
for unprotected of ships. Preliminary experiments 
appeared to show that a thick sheet of india-rubber would 

ose up after a machine gun or even a quick fire gun bullet 
had passed through it so as to prevent the entrance of 
water. Asbestos and cork have been similarly used 
under the appellation of contrivances. This is the 
question which was tried at Portsmouth on the 
26th. The Resistance was anchored in St. Helen’s 
Roads, in 5} fathoms of water, with 300 tons of ballast to 
give her a list to starboard. The india-rubber sheets, of 
various thicknesses, were fixed inside the vessel, divided 
into compartments numbered from 1 to 4, on the port side, 
which was heeled up out of the water. The Pincher fired 
two rounds of steel shells from 6-pounder quick-firing gun, 
which passed through No. 4 compartment, “tearing into 
shreds the india-rubber,” which was placed at 3}ft. from 
the ship’s plates, and passing through two bulkheads, 
splintering the wood in all directions. The Blazer then 
fired with 5in. breech-loading common shell weighing 
50lb. In No. 3 compartment, where the india-rubber was 
only $in. thick, it was torn away, the shell smashing the 
bulkheads in the rear, but not passing through the ship. A 
clean hole was made in the ship’s plate. Two moresimilar 
shells were fired through lin. india-rubber, and two 
through ltin.; Gin. gun shells were afterwards fired 
through lin. india-rubber. On righting the ship, water 
entered the holes so fast that they had to be plugged to 
— the vessel from sinking. The Pincher then fired 


er 6-pounder quick-firin against a part. of the 
Resistance’s hull’ which outside with india- 
rubber, and another part lined with asbestos 14in. thick, 


supported by a thin steel plate. Seen from outside, it. 
appeared as if little damage had been done; but the shots 
had passed in through the india-rubber, carrying débris 
with them, and water poured in freely. The asbestos 
closed up behind the shot. 

The most important part of the trial is the action of the 
6-pounder quick-firing gun shell, for the reason given 
above—that it is by quick fire that destruction to unar- 
moured parts of ships is threatened. The larger shells 
could hardly fail to cause leakage, but they can only be 
delivered comparatively slowly. It was hoped that the 
remarkable action of closing in of the india-rubber might 
have been effectual in keeping out water; but it is not 
surprising that this should not be the case under any 
great pressure of water. The results are thought sufli- 
ciently discouraging to prevent further trial at present, 


RESTRICTED OUTPUT IN CLEVELAND. 


THERE seems to be now no longer any doubt but that the 
Cleveland ironmasters mean to carry out their policy of 
restriction forthwith. A definite agreement has been seen up 
and signed, and in case of any dispute arising hereafter as to the 
interpretation of any of the «: thereof, it is to be submitted 
to the final decision of a chartered accountant of recognised 
position, who has been already appointed. The present arrange- 
ment differs in some respects from anything previous, The most 
— new provision is that none of the contracting ies 

ill be bound to blow out any furnace or any number of 
furnaces. All will be left to use their judgment as to whether 
they blow out or damp down, or put on slack blast, provided 
only that the tutal previous output is diminished by 20 per cent. 
In this way‘every ironmaster will be secured against the ear of 
any competitor evading the agreement by blowing remaining 
furnaces harder than before, and thereby getting a larger 
quantity per furnace. For want of an ment drawn up in 
this igo past restrictive arrangements have always failed to 
secure the object for which they were made. The new restric- 
tive experiment will be tried for a period of eighteen months at 
least, and will be put in force on and from the 1st of September, 
It is understood that Messrs. Bolckow, Vaughan, and Co., intend 
to blow out three furnaces ; Bell Brothers, two ; the Cargo Fleet 
Tron Company, one; Downey and Co., one; and Jones, Dunning 
and Co.,one. At Edward Williams’ and Stephenson Jaques and Co.'s 
works, one furnace will in each case be changed from Cleveland to 
hematite iron. Messrs. Wilsons, Pease, and Co., B. Samuelson 
and Co., and Gjers, Mills, and Co., will either blow out a furnace 
each, or by slack blast reduce their output to the required 
extent. Meanwhile the blast furnacemen and ironstone miners 
have been getting very pe | at the porgert of reduced work, 
which they see looming ahead of them. The usual and natural 
way to meet the lessened demand for labour would be to dis- 
charge a certain proportion of the operatives, retaining the 
remainder in full ay The men, however, do not like this 
idea. They would prefer that the same number of men be kept 
at work, but that a shorter number of hours should be worked 
per man per week. They have made an appeal in this sense to 
the Ironmasters’ and Mineowners’ Association, but no definite 
answers have as yet been given to them. It is scarcely likely 
that they will receive a reply favourable to their wishes, for 
the employers must do their utmost to lower cost of: pro- 
duction. One great element of cost consists, of course, in 
the wages of the o ives. These have not yet fallen in 
proportion to the fall in value of the necessaries of life. Con- 
sequently all workmen in full employment are better off than 
ever, and those only who have partial employment or none at 
all are really feeling the pinch. By discharging some of their 
workmen and keeping the remainder in full employment pro- 
ducers have a chance of forcing down wages to the requisite 
lower level, for fully employed operatives can well afford to 
submit to further valuation and they are none the less accom- 
modating when they are conscious that there are so or | idle 
men eager to fill vacant places. On the other hand, if all the 
workmen in the district were partially employed, as | desire, 
all would be equally pinched, reduced wages rates would become 
impossible, for there would be no absolutely idle operatives to 
compete. Consequently, from a producer’s point of view, it 
soe be an exceedingly unwise and suicidal policy to agree to 
the men’s proposals. 


THE COST OF STEAMSHIP INSURANCE, 


Some remarkable facts as to the cost of the insurance of steam- 
ships have been recently published, which are well worth general 
consideration. One of the most interesting is a statement of the 
actual sums paid by the owners of twenty vessels insured in 
what are called mutual clubs. Each of the vessels was worth 
on the average £20,000 at the time of the commencement of 
insurance—that is, when they were new ; but they have deterio- 
rated in value. The first vessel has been insured for seven 
years, and there has been ong £17,576, and so on downwards 
through the whole of the list, until for the latest built of the 
vessels—one which commenced her risk in the past year—£665 
have been paid. In all, there has been paid for insurance for 
the twenty steamers not less than £148,634. By the mutual 
club system of insurance, calls necessarily come after the risk 
has ceased, and these back calls are estimated at £10,000. Some 
of the steamers have been damaged in various ways, and have 
been thus entitled to receive amounts from the insurance clubs. 
In all, in the seven years they have so received £40,477 ; but 
they have paid in the period a net sum of £108,157 more than 
they have received ; and it is estimated that a further sum of 
£10,000 is payable for the cause named. In other words, 
the twenty steamers have paid under the mutual system 
more than £5500 each above what they have received. 
This is not the total cost of insurance, for there are 
portions of the cost of loss or damage which fall on the 
steamer concerned, no matter how fully she may be insured ; so 
that the cost is more than that stated, though how much more 
cannot be exactly defined. If we take the average of the time 
they have been insured, it works out about three years; so that 
over £1800 per year has been paid for insurance in clubs in 
addition to that paid privately. On the basis therefore of these 

of actual experience, the cost is most remarkable, and is 
extremely heavy. It is not only the cause of the non-remunera- 
tive character of our shipping just now—for it will be seen that 
if the steamers are now paying their way the reduction of the 
insurance would give a speedy and substantial dividend to the 
owners of the vessels—but it is also a heavy drain on our 
national resources. This enormous sum of money paid by one 
fleet of vessels in so limited a time—a sum of over £118,000—is 
startling on the face of it. It calls for some changes, for it must 
be remembered that the payment, the modes of assessment, and 
the whole management of the clubs are wholly in the hands of 
the managers of the vessels who form the club committees. A 


very large part of the amount is paid for the repairs of the 
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essels; and if the commercial practice of taking tenders for 

pr ernay irs were followed, it is the belief of many that the 
sums paid for a of the total would be speedily decreased, 
and that to a considerable extent. But the method of the reduc- 
tion may be well left; what is needed is that these should be 
impressed on the public—and especially on that part of it which 
is interested in steamships—the absolute need for greater 
economy in steamship insurance, for it must be apparent that 
without this, under present circumstances, as to the earning 
power of vessels, there is scarcely a probability of the mercantile 
fleet becoming more remunerative to its owners, whatever it 
may be to its managers. 


AN OLD GERMAN PUMPING ENGINE. 


Tue August number of the “ Proceedings of the Union of 
German Engineers ” contains an —— account of the first 
steam engine built in Germany, and probably the first machine 
of the kind ever seen in that country. It was erected from the 
designs of a Biickling, who had been deputed to visit 
England for purpose of studying the best examples to be 
found, and it was first set to work at the Konig Friedrich Mine, 
near Hettsteat, Thuringia, on August 23rd, 1785. It was 
siogle-acting, the cylinder having a diameter of 28in., and the 
valves worked by a plug frame suspended from a huge beam 

rovided with arch heads in the manner usual at that period. 
t was, in fact, a very close copy of the then prevailing Watt 
type of engine. The machine not seem to have been a 
success, for the boiler gave way and the engine came to a stand- 
still, On investigating matters, a “mountain 20in. high” was 
discovered inside the boiler, the feed-water being of a high] 
calcareous nature. A new boiler was accordingly provided, 
but still this not water 
Biickling was in despatc to Eng and a r 
cylinder of siin. diameter was ordered at Homfray’s 
foundry at Penydarran, the scene of Trevithick’s early 
experiments. But what was of more importance than a 
new cylinder, Biickling succeeded in obtaining the services of an 
experienced engineer named Richard, whose engagement was a 
matter of the greatest difficulty, the laws against the enticing of 
skilled artisans abroad being then in full force. With Richard's 
help the engine was reconstructed, and remained at work until 
1794, when it was taken down, to be removed, in 1797, to the 
Hoffnung Mine, at Lobejiin, where it did duty until 1848. 
Richard seems to have remained permanently in the Prussian 
service and to have erected other engines at various mines. A 
folding plate is appended to the paper in the Zeitschrift, 
giving a general view of the engine from a drawing made by Carl 
Eckardt in 1797—that is, subsequent to its removal—together 
with a number of details to scale. These latter sketches were 
taken by Friedrich Fricke in 1794, no doubt when the engine 
was taken down. We hand these names down to ity in 
gratitude to the draughtsmen for having preserved with so much 
exactness the particulars of almost every part of a pumping 
engine of the last century. Writers on the history of the steam 
engine and collectors should note this article, and for their special 
benefit we give the exact reference, viz., Zeitschrift des Vereines 
deutscher Ingenieure, vol. xxx., pp. 721-3, plate 24 (Berlin: 
Julius Springer). 


ANOTHER INTERNATIONAL EXHIBITION, 

In addition to the Exhibitions being arranged for Manchester 
and Newcastle next year, there is now, it appears, to be one at 
Saltaire, the prosperous model industrial town in Yorkshire 
founded by the late Sir Titus Salt, from whom it takes its name. 
This International Exhibition was to have been opened during 
the present summer, but unavoidable delays have arisen, and 
now it will be held in the Jubilee year. The scope of the project 
is this: —Sec. I Fine arts. Sec. II. Scientific appliances. 
Sec, III. Educational appliances. Sec. IV. Clocks, watches, 
and other timekee; ; Jewellery, electro-plating, &c. Sec. V. 
Music. Sec. VI. Hygiene, food. Sec. VIL. Furniture and deco- 
ration, Sec VIII. Pottery, glass, and kindred industries, Sec. 
IX. Chemistry and pharmacy. Sec. X. Animal and vegetable 
substances, and their manufacture. Sec, XI. Paper manufac- 
ture, stationery, oe, bookbinding. Sec. XII. Machinery— 

rime movers, XIII. Manufactures in metal. Sec. XIV. 
ilway, tramway and vehicular appliances. Sec. XV. Civil and 
military ineering, building construction and shipbuilding. 
Sec. XVI. Minerals, quarrying, and metallurgy. Sec. XVIL 
Agriculture, horticulture, &. Sec. XVII. Women’s industries. 
From these facts it would ap that this is to be one of the 
most comprehensive and varied Exhibitions ever held. It is 
being organised by the governors of the Salt Schools, and the 
primary objects of the scheme are to afford the population of 
the West Riding and of the North of England an opportunity 
of studying examples of the best work yet achieved in the 
several departments of art, science, and general industry, and to 
assist in defraying the cost—£10,000—of a new science and art 
school to be erected as a memorial of the late baronet. Already 
promises of loans have been received from the Prince of Wales, 
the British Museum, the Trinity House Corporation, South 
Kensington Museum, the Royal Mint, the President and Council 
of the Royal Academy, the Marquis of Ripon, Sir F. Leighton, 
P.R.A., in his individual capacity, Sir J. E. Millais, Sir James 
Linton, several of the Indian and Colonial representatives, and 
many other bodies and persons, 


NOVEL BELLS, 

TuEre is always risk of failure in casting large bells; uncer- 
tainty whether the bell will be sound when cast; and liability to 
eventual fracture. The carriage of such heavy weights as bells 
of large dimensions to their destination, and the hanging of them 
when there, are always matters for serious consideration. Itwill be 
remembered what preparations were made and precautions 
taken for the transport of the great bell to St. Paul’s, and the 
difficulty of its hoisting and hanging; and now being hung, it 
would be dangerous to swing its enormous weight—some eighteen 
tons. Mr. Hoffman, of 54, Junction-road, N., has invented a 
bell which he claims will obviate all these difficulties, The 
Hoffman bell is not cast, but made of metal, bent or spun to 
shape. A bell may be made in several pieces and hard soldered 
together. The eg of the result obtained by Mr. Hoff- 
man is that his give an astonishing volume of sound, We 
have heard a bell weighing but 341b. which gives quite as much 
sound as a cast bell of ten times the weight, the tone is 
very pure and true, The vibrations last twenty-five seconds, and 
the overtones or harmonics are quite perceptible. The inventor 
guarantees to produce a bell weighing 1 ton which shall be as 
musical and as efficient as an ordinary bell of 20 tons. Various 
attempts have been made to use sheet metal for bells, but they 
have all failed hitherto; and the reason why Mr. Hoffman has 
attained an un 


be resonant in a very high d but admits of being bent. It 
bears, that is to say, about the same relation to ordinary bell 
metal that malleable cast iron bears to ordinary cast iron. 
Although Mr, Hoffman is confident that he can produce very 
large bells in this way, he has not made any, and it remains to 
be seen how far he will be successful; but o has done enough 
already to excite the interest and claim the attention of every 
campanologist. 


LITHBRATURH. 

Arc and Glow Lamps. A Practical Handbook on Electric Light- 
ing. a JuLius Maigr, Ph.D. Whitaker and Co. and George 
Bell Co., London, 1886. 

Tuis is an octavo book of 375 pages, very much resembling 
in most respects any one of the better class of the numerous 
books on electric lighting which have been published 
within the last few years, At the outset we protest 
against the substitution by Dr. Maier of the term “glow ” 
for incandescent. In the first place, it is bad English ; in 
the second, nothing whatever can rang d be gained by 
the substitution ; and lastly, it tends to confusion. Not 
long since we heard the term used as pe gage concernin 

a faulty installation, ‘The lamps,” said a witness, “ di 

not give a proper light, only a glow.” The word glowin 

does not express intensity of light, but rather a subdu 
light, such as an incandescent lamp properly used certainly 
does not sive out. 

Dr. Maier, as a matter of course, begins with the mathe- 
matics of electricity, to which, as he covers old ground, we 
cannot take any exception. On the whole, this portion of 
the book is satisfactory. The weak portions of the work 
are to be found where the author has dealt, or tried to 
deal, with practice, and we can find, on almost every page, 
omissions which might be seriously misleading. or 
example, on page 31 we have the following :—“ An arc 
lamp of average illuminating power requires an electro- 
motive force of 50 volts. and 10 ampéres current; a 20- 
candle Swan lamp of 133 ohms resistance takes 100 volts 
and ‘75 of an ampére. Provided now that the conducting 
wires are sufficiently strong (sic) for the required current, it 
is clear from the above figures that we can substitute two 
arc lamps in series for each ante lamp, and that it is 

ible to run arc and glow lamps in the same circuit 
in the same dynamo, on condition, however, that through 
some arrangement in the dynamo, the difference of poten- 
tial in the conductors is kept constant.” This is right so 
far as it goes, but it does not far enough, and neither 
here nor elsewhere in the book does Dr. Maier say one 
syllable concerning the practical difficulties which the 
ectrician has to encounter when he attempts to run arc 
and incandescent lights on the same circuit; difficulties 
mainly connected with the fact that the resistance of the 
arc lamp is always changing, and that it is impossible to 
construct a dynamo which will anticipate these changes, 
the result being in practice that the least imperfection in 
the action of the arc lamps, due to one or more of a num- 
ber of causes, renders the light given by the incandescent 
lamps variable in intensity. The variations may be small 
and of extremely short duration, but they are quite sensible, 
and for this and other reasons the practice of working both 
systems on the same circuit has never come into use, save 
under very exceptional conditions, and probably never will. 

We are disposed to doubt as we read that Dr. Maier knows 

much about arc lamps, to which a very large portion of 

the book is devoted. He writes, at all events, very loosely 
about them. “The large illuminating power of the arc 
lamp, which naturally limits the number of lamps to be 
employed even for a comparatively large area, and further, 
the fact of theirtakinga relatively small electro-motive force 

—50 volts—makes it possible to run a considerable number 

of them in series in the same circuit.” This is all very well, 

except for the circumstance that it is the aggregate high 
electro-motive force required that practically limits the 
number of ares that can be used, and this fact appears to 
dawn later on, on our author, who says in the succeeding 

ph—“ The electro-motive force in this case must be 
in proportion to the number of lamps; so, for instance, if ten 
lamps of 50 volts each are connected in series, the electro- 
motive force of the dynamo must be 10 x 50 = 500 volts. 

Fifty lamps, as is sometimes the case in America, connected 

in series, would require 2500, a tension which is positively 

dangerous, and ought on that score to be forbidden by 
law.” Thus, then, it will be seen that notwithstanding 
the first paragraph we have quoted, the number of arc 
lamps which can be put in one circuit is very limited. 
-Perhaps Dr. Maier has a different idea of a “considerable 
number” from that which we form. After adding that 
the wires need not be large for series arc lighting, he goes 
on to say that: “The drawback to the system lies in the 
fact that the individual lamps are not independent of each 
other.” This is flatly opposed to fact. In proper systems 
of arc lighting the lamps are, or ought to be, quite inde- 
ndent of each other. It is the essence of the shunt feed 
Ps fitted with a good cut-out, that it may be quite inde- 
pendent of every other lamp in the circuit. If it is not, 
that is the fault of the lamp maker. 

The chapter on electrical measurements is very satis- 
factory, = descriptions and illustrations being given of 
all the better known instruments in use for measuring 
both quantity and intensity. The section on installations 
contains some curious statements. For example, we are 
told that the gas and water pipes may be used as return 
leads, Possibly Dr. Maier is better informed con- 
a what is done abroad in this respect than we 
are. But’ in this country electricians have never been 
able to make “earth” a satisfactory substitute for the 
return wire. 

Our author devotes a great deal of space to a description 
of a large number of are lamps, but he has not written 
critically concerning any one of them. In this respect, 
however, he is neither better nor worse than any other 


writer on the subject. There is, indeed, a total lack of 
intelligent literature concerning arc lamps, which are 
the most curious pieces of 


really entitled to rank amon 


mechanism ever devised, 


e have not space to explain 


here in detail the way in which Dr. Maier is in fault. It 
will suffice if we give one or two examples. There are 
certain lamps which are generically styled “ clutch” lamps, 
because the carbons are held a by a friction clutch. 
This clutch is operated on by the shunt solenoid core in 
such a way that when the carbons get too far apart the 
pressure of the clutch upon the carbon carrying rod is 
and the descends it is 

i again. Now, it is well known that there is no 
dlutch lamp made which gives an absolutely steady light, 
a fact never mentioned by Dr. Maier, and the reason 
why is simply that the statical friction between 
the clutch and the carbon carrier is greater than 
the friction of motion, and consequently the lamp 
always feeds by jerks, the length of each drop 
being a variable quantity. To make what takes place 
clearer, let us suppose that the pressure of the clutch on 
the rod is represented by 10, and that this just suffices to 
keep the rod at rest. Now the pressure is reduced to 9 by 
the lengthening of the arc, and the carbon drops. The 
moment the arc is restored to its proper length, the brake is 
reapplied with a force of 10; but this will not now suffice to 
restrain the rod. In the first place, it is moving, and 
the dynamical friction between it and the brake is much 
reduced; and in the second, it has acquired a certain 
vis viva, The end of all this is that the top carbon must 
approach the bottom carbon, until a point is reached at 
which the brake acts with a force of 12 or 13 before it can 
be stopped. This, of course, alters the light, not only in 
intensity, but in distribution, because a long arc distributes 
better than a short one, the angle subtended by the lower 
carbon being reduced. So imperfect, indeed, is the clutch, 
that the carbon cannot be left to its tender. mercies, and a 
glycerine dash pot or similar device —the abhorrence of 
practical electricians—has to be used to retard its —— 
and give the clutch time to act. Not a syllable does Dr. 
Maier say in the way of criticism or explanation about 
this. 

Again, in certain clockwork lamps, the last spindle in 
the train carries a star wheel. Close to this is fitted a 
detent, which is dropped into gear with and stops the 
train, and prevents the further descent of the carbon. 
When feeding is necessary the detent is raised and liberates 
the star wheel. Now this is at first sight a very taking 
device, but it has an irremediable defect. When the 
top carbon is on the point of being liberated the detent 
has been so far raised that it stands close to the extremity 
of a tooth of the star wheel. This wheel revolves at a 
considerable speed when it is released, and when the detent 
is being restored after the carbon has fed sufficiently, it 
gears the star wheel to so small a depth that it is jerked 
out by the teeth. In clockmakers’ phrase, it “trips,” and 
over-feeding is the result. In the Gramme lamp shown 
at Antwerp last year this objection was quite overcome, 
and the lamp worked very well indeed. But Dr. Maier 
says nothing of all this. He contents himself with 
describing certain lamps, and for the most part speaks 
kindly of them all, but he has apparently no perception 
— of the mechanical fitness or the reverse of any 

p. 

Furthermore, he is by no means either accurately or 
fully informed about arc lights. . Thus, we find him stating, 
without any qualification whatever, that the all-important 
thing in an are lamp “is the maintenance of the carbon 
points at a certain constant distance, so as to preserve a 
constant resistance of the arc.” Now this is only true 
within certain limitations. The object to be had in view 
is to maintain that resistance which will give a steady light, 
and this may vary as different portions of the carbon come to 
be burned. Again, we gather that Dr. Maier does not know 
that the resistance of an are generally diminishes as it 
augments in length. This is the reason why, if a lamp is 
cut out of a series actuated by a non-compound dynamo, 
most of the other lamps will refuse to feed, lengthening 
their arcs to the point of flaring. Nor can we agree with 
Dr. Maier when he sweepingly condemns all arc lamps by 
the assertion, “We may a say that even in the best arc 
lamps the performance is yet very far behind the require- 
ments, and if such is the case, even in lamps of good work- 
manship, what will be theresult with lampsof inferior make?” 
Anyone who saw how the Thompson-Houston lamp worked 
last year at the Inventions Exhibition, and Brockie’s lamp 
about four years ago at the Crystal Palace, must know 
that lamps have been made which will give hour after 
hour a steady light without a trace of flickering. The 
performance of these lamps is certainly not “very far behind 
the requirements,” and were it necessary, we could name 
lamps by other makers not less excellent. 

Dr. Maier has written a very interesting chapter on the 
manufacture of carbons for are lamps, which contains 
some new information concerning which we regret we have 
not room to speak. It is a noteworthy fact that he styles 
Wedermann’s semi-are a “glow” lamp. 

The section on incandescent lamps is, perhaps, the best 
portion of the book. The author has collected all the most 
recent available information concerning the process of 
manufacture, life, &c., of these lamps in a very convenient 
and readable form. Indeed, we do not know any work in 
which the subject is, on the whole, so fully handled. There 
is a chapter on secondary batteries; the electric light in 
collieries, and, near the end, a short description of the 
photographic arrangements adopted by M. Dujardin, of 
Paris, from which we gather that that gentleman has still 
something to learn on the subject. 

We have pointed out the blemishes in Dr. Maier’s book, 
but the space we have devoted to it is sufficient evidence 
that we consider it an important work of its kind. The 
worst of the whole is that the author keeps his own 
opinions too much in the background, giving the impres- 
sion either that he has none, or that he lacks confidence in 
himself. The result is that the book reads all through 
too much like a mere compilation, which, however, it really 
isnot. It may be read with advantage . students, and 
electrical engineers will find in it a great deal of cut-and- 
dry information provided ready to their hands. The 
comparative absence of complex formule is no small 
recommendation, 
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on a peculiar alloy, which appears, so far as we can see, to possess 
some remarkable properties. It is well known that ordinary . 
bell metal is hard and brittle. Mr, Hoffman has, however, dis- 
povered a method by which a bell metal is prodyced which will W 
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PUMPING ENGINES, STOCKTON-ON-TEES 
WATERWORKS. 


On page 190 we illustrate a horizontal compound surface con- 
densing pumping engine, which possesses several novel details 
and will be of interest to our readers. The engines were designed 
and constructed by Messrs. Worth, Mackenzie, and Co., of 
Vulcan Engine Works, Stockton-on-Tees, to the order of the 
Stockton and Middlesbrough Corporations Water Board, for their 
Eston Pumping Station, where they are required to pump 
direvtt from the company’s main service and deliver to a reser- 
voir situated on the Cleveland Hills, about two miles and a-half 
distant from and 245ft. higher than the pumping station. 

The engines are of the intermediate receiver type, with cranks 
at right angles, the main feature of the design being the 
arrangement of the steam cylinders and pumps, which are over- 
hung from opposite ends of deep bed plates, the crank shaft 
being placed between the cylinders and pumps. This design 
gives a very compact engine, convenient of access to every portion 
of the engine, and in particular to the pistons and pump valves ; 
as either steam or pump pistons can be taken out without dis- 
turbing any other part of the engine, except the cover of the 
piston requiring examination. 

Both ends of the bed plates are faced and turned at one 
setting, thus ensuring the true alignment of the cylinders and 
pumps without hand labour. There is a hollow space at the 
steam cylinder end of each bed plate, which is packed with hair 
felt to prevent the transmission of heat. The cylinders are 
respectively 12}in. and 22in. diameter, and the pistons have a 
stroke of 18in.; the latter are 4in. deep, and fitted with broad cast 
iron packing rings. The piston rods are of Bessemer steel, 2}in. 
diameter, secured to both pistons and cast steel crossheads by 
cones and nuts. There are similar steel crossheads on the pump 
piston rods, but made with double eyes to take the connecting 
rods; and t ese crossheads are connected to those on the steam 
pistons by polished wrought iron coupling rods, the arms of the 
crossheads being made of sufficient length to allow the coupling 
rods to clear the cranks. The connecting rods are of wrought 
iron, and return from the pump crossheads to the cranks, which 
are placed near the steam cylinder ends of the bed plates. The 
cranks are of steel, cast solid with the crank pins, and together 
with the other steel castings were supplied by Messrs. Butler 
Brothers, of Middlesbrough. The crank shaft is of forged steel, 


tg’ STROKE 


HICH PRESSURE CYLINDER 12/2 DIA. 


MEAN PRESSURE 28-35 


STEAM.72 VACUUM 27-25 
REV.¢5 BAROMETER 293-5 


MEAN PRESSURE 10-85 


LOW PRESSURE CYLINDER 22 DIA. IS STROKE 
4in. diameter at the bearings, and 5}in. diameter at the fly-wheel 
seat. The fly-wheel is 6ft. diameter, weighing about two tons. 

The pumps are double-acting, being of cast iron with a gun- 
metal liner 6in. inside diameter by }in. thick, and are fitted with 
gun-metal valves and seats. Each delivery valve is placed 
directly over the corresponding suction valve, and is made as 
much larger in diameter as will allow the latter to be withdrawn 
without disturbing the delivery valve seat. The valve covers 
are each secured by four bolts, and jointed by a ring of lead- 
wire, which does not require renewal when the valves are 
examined. The pump pistons are of gun-metal, and are secured 
to the pump rods by nuts and check nuts ; the packing rings 
are deep, and pass a little beyond the brass liner at both ends of 
~ stroke, thus preventing any ridge being left in the liner as 
it wears. 

In the surface condenser, which is arranged beneath the floor- 
line, the steam passes through the tubes, the whole of the water 
being pumped passing around them. On the top of the con- 
denser there is placed a feed heater, through the tubes of which 
the exhaust steam first passes, while the feed-water on its way to 
the boiler, circulating around them, is raised in temperature 
about 60 degrees. The air pump is of cast iron, with gun-metal 
valves and seats, and is of somewhat novel construction, being 
made open-topped, so that access to the pump packing can be 
obtained without breaking any joint. It is driven by bell- 
crank and leversfrom the pump crosshead of the low-pressure 
engine, and an unusually good vacuum has been obtained with 


for the building and erection of this machinery, provided that the 
cost for fuel per 1000 gallons of water delivered into the reser- 
voir should not exceed “18 of a penny, under the heavy — 
of £30 for every hundredth part of a penny in excess, the coal 
used to be Morley rough small, at 7s. rh pe ton.; and the water 
to be measured as actually delivered into the reservoir. The 
trial, in charge of the Water Board’s own officials, took place on 
the 30th and 31st of March last, when the cost of pumping was 
returned by them at *153 of a penny, or about 15 per cent. 
under the guarantee, and equivalent to a duty of over 72 
millions per 1121b. of coal consumed. The coal used was a 
fair description of North-country engine small, but had—we are 
informed—suffered much detriment through exposure to very 
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bad weather for over a month previous to the trial, and would, 
under the circumstances, be greatly inferior to the best Welsh 
coal, which is generally used in pumping engine trials. 

Taking this into consideration, we are not aware that this duty 
has ever been exceeded in a pumping engine of so small a power, 
and compound engines of this simple type will commend them- 
selves for the water supply of towns of moderate size. The 
annexed diagrams were taken from the high-pressure and the low- 
pressure cylinder working separately on two different days. As 
the contract for these pumps also provided that the high-pressure 
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engine should be capable of being worked alone as a non- 
condensing engine, and the low-pressure engine alone as a 
surface-condensing engine, it was resolved to carry out a short 
trial of each under the above conditions, and we give in- 
dicator diagrams of these trials, with a tabulated result, 
together with the result of the official trial under ordinary 
working conditions, The design was approved by Mr. J. Man- 
sergh, M.LC.E., engineer to the Board, and the contract carried 
out under his superintendence. : 


Stockton and Middlesbrough Corporations Water Board. The 
following are Detail Results of Eston Pumping Engine Trials. 


Both engines| 
working to- rors Gigh-pressure 
gether as com- ning alone a engine run- 

pound surface- single-cylind’: ning alone as 


STEAM 45 


condensin non-condens- 
surface-con- i 

en- Sold 

heater in use.| £eed-water. 


this pump, being always within two inches of the barometer. 

_ The feed pump is bolted to the top of the hot well, and the 
air charging pump is inverted over the feed pump, both rams 
being made in one casting, which is of gun-metal, driven from 
an excentric on the main shaft. The air charging pump draws 
from a bell-mouthed cup, into which a little water is allowed to 
drop, which both cools and lubricates the pump ram, and 
entirely prevents the escape of air past the pump packing. For 
the distribution of steam each cylinder is provided with a 
separately adjustable expansion valve, working on the back 
of the main valve, and the diagrams which we give 
herewith, show that an exceedingly good result has been 
obtained. The boiler for driving these engines is of the 
ordinary Cornish type; but the dimensions were partially deter- 
mined by the size of the existing boiler house. The shell is 5ft. 
diameter by 12ft. long, made of B.B. iron; the flue and end 
plates are of Weardale steel, the former being 2ft. 6in. diameter, 
with Adamson expansion joints and four Galloway tubes. The 
safety valves are set to blow off at 75 lb. per square inch. 

The contract with Messrs, Worth, Mackenzie, and Co., 


30th & 31st of/22nd of April.|23rd of A) 
Duration of pumping .. ..| 214 hours 6 hours 8 hours. 
Coal used perhour .. .. 80 Ib, 65°33 Ib. 75°25 Ib, 
Boiler pressure .. .. .. “4, 70 
Initial cylinder eo 65 ,, 9 55°55 


Ratio of .. ee 7 8°05" 


eo 8 
Head against which pump 
ce be 254ft. 200ft. 195ft. 
Gallons of water pumped .. 436,675 61,419 82,287 
hour 20,310 10,236 10,286 
Duty ewt. of ost 36,674,126 29,858,821 
Cay y of pumps 7°362 3°681 8°681 
ciency of pum per cen’ cen! 
Coal burnt per 1000 gallons soa sind 
3°943 lb. 6° 382 1b, 7°316 Ib, 
Indicated 30°99 14°61 13°3 
Cost of coal per 1000 gallons 
at7s.3d.perton .. .. 158d, *2478d. *2841d. 
coal to deliver 


1,000 090 gallons. 198 92 £1 0 8 £1 8 8 
of oil, &., per 1000 gals. “02d. “04d. “03d. 


1,000,000 gallons.. .. .. 14s, 5d. £1 6 2 


£1 40 


BELL'S SCREW SHAFT BALL BEARING. 
THE ball-bearing illustrated by the engraving below has bee 
designed by Mr. L. B. Wells, of Highfield, Northwich, for the 
thrust-bearing on screw shafts. The engravings explain the 


SIDE VIEW 


ELEVATION 


construction, and the bearing may be seen on Stand 402, Liver- 
pool Exhibition. The screw shafts of the steam tug Volunteer 
and of the steam launch Delamere have been fitted with it, and 
the figures obtained from trials of these are published by the 
inventor. 


PRIVATE BILLS IN PARLIAMENT. 


FoLLowine a precedent set in 1880, on June 17th last the 
expiring Parliament passed a standing Order under which the 
Private Bills not yet completed should be suspended in order 
to be taken up again at the point where they were then left, in 
the next session of Parliament. Considering how far many of 
the Bills still before Parliament had advanced, thie was a most 
important concession to the promoters of these various schemes, 
inasmuch as, but for this Order, their Bills would have become 
dead, and if revived in the following session would have 
to begin de novo, this involving a serious pecuniary sacrifice. 
Lawyers and agents might not be over pleased with this 
arrangement, but to those who had to provide the money for 
these measures the special order was more than welcome, ‘By 
great exertions, prompted by the fear of an early dissolution 
of Parliament, nearly one hundred of the total Bills 
P' ted last ion were disposed of and received the Royal 
Assent. A certain number of the Bills had either been thrown 
out or had lapsed, and there remained fifty to be carried over to 
the t session. Of these, thirty-five had originated in the 
House of Commons, and twenty-seven of the thirty-five had 
passed through the House and been sent up to the Lords. These 
were the Barnet District Gas and Water ; Bridgewater Railway ; 
Carlisle Corporation ; Exeter, Teign Valley, and Chagford Rail- 
way ; Halifax High Level Railway ; Hampstead Heath Enlarge- 
ment; Hillhead and Kelvinside— Annexation to G w; Leeds 
Compressed Air Power Company ; London Street ways ; 
Lynton Railway ; Manchester, Sheffield, and Lincolnshire Rail- 
way; Mersey Railway ; Midland and South-Western Junction 
Railway ; Nelson Local Board ; North London Tramways ; North 
Pembrokeshire and Fishguard Railway ; Ormskirk Railway ; 
Plymouth and Devonport Extension Tramways; Plymouth 
and Devonport District Tramways: River Suck Drainage ; 
Rotherham and Bawtry Railway; St. Helen’s and Wigan 
Junction Railway; Salford Corporation; Seacombe, Hoy- 
lake, and Deeside Railway ; Skegness Chapel; St. Leonard’s 
and Alford Tramways; Southend Local Board; and Sutton 
and Willoughby Railway Bills. Of the fifteen Bills left 
over that had originated in the House of Lords, not 
one had passed down to the Commons, only one had 
been considered and ordered to be read a third time, ten 
had been read a second time and committeed—viz., the Ardrossan 
Harbour, Barry and Cadoxton Gas and Water, Clyde Naviga- 
tion, Edinburgh Improvement, Kensington Vestry, Moore-street 
Market and North Dublin City Improvement, Muswell-hill 
Estate and Railways, Rhymney Railway, Warehousemen and 
Clerks’ Schools, and Woodstock Railway Bills. This being the 
position when the present Parliament assembled, the question 
was at once raised as to what course would be adopted. In view 
of the limited me presented to Parliament in her 
Majesty's Speech, it was evident that there was little 
chance for opposed and contentious Private Bills; but 
obvious as that was, something like a disagreement arose 
between the two Houses. The respective chairmen of 
Private Bills in the Lords and Commons, the Duke of 
Buckingham and Mr. Courtney, decided that both opposed 
and unopposed Bills would be proceeded with—it being, how- 
ever, left optional with Parliamentary agents to go on with their 
Bills or not. Subsequently an intimation was circulated that 
the Government were unwilling to consent to = ds gree 
schemes being taken up, though quite ready to fo un- 
opposed Bills. On the other hand, the Lords were understood 
to favour the further consideration of opposed measures, and to 
be willing to appoint Select Committees for that purpose. Later 
on the General Committee of the House of Commons on Railway 
and Canal Bills met, under the presidency of Sir Richard Paget, 
to finally determine the course of procedure, and in theend they 
resolved that unless it could be shown that any person would be 
injured by delay, they would not take up any opposed business 
this session, but would leave such business to stand over till next 
year without further cost to the parties. In the meanwhile, the 
Lords had appointed a Select Committee of five to deal with an 
opposed measure, and this Committee may possibly proceed wii 
any such Bills, while the session lasts. It is not, however, likely 
that any but unopposed Bills will now be brought up in either 
House; but a certain number of schemes, over which there is 
little controversy, will pass into law before the prorogation. In 
the House of Commons on Monday last the Standing Orders 
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were suspended, and the twenty-seven Bills we have mentioned 
above as having been previously passed up to the Lords last 
session were again read a third time—it being necessary that in 
all cases these suspended Bills should go through the several 
stages pro forma, 


PUMPING MACHINERY FOR THE NEWGRAVING 
DOCKS, ALEXANDRA DOCKS, HULL. 


Ar high-water the two graving docks constructed in connec- 
tion with the Alexandra Docks of the Hull and Barnsley and 
West Riding Railway Company contain nearly 2,000,000 cubic 
feet of water, which is mmo | out in three hours, the maximum 
lift being 24ft. 6in. To do this Messrs. Gwynne and Co., 
Essex-street Works, Victoria Embankment, London, have con- 
structed a pair of high-pressure condensing engines of about 
400 indicated horse-power, each driving two of their centrifugal 
pumps, and so arranged that in case of accident to one of the 
engines, either engine can be made to work either pump. We 
illustrate the general arrangement of the whole of this machinery 
below and on page 187. Besides emptying the docks of this 
large mass of water at the rate of 300 tons per minute, exclusive 
of Tokegs, &ec., the engines and pumps will be employed in 
keeping up the level of water in the wet dock by pumping fresh 
water from the Holderness drain into the dock. The object of 
this is to prevent the accumulation in the wet dock of mud 
which would be deposited by water admitted from the river 
Humber, but this is to be excluded as much as ible from the 
docks. The engines are of Messrs. Gwynne and Co.’s horizontal 
type with steam cylinders 30in. diameter and 24in. stroke on 
massive bed-plates, bolted together to insure steadiness whilst 
running at their highest speeds. The engines have been made 
with unusually large wearing surfaces in the i which are 
increased in size even beyond Messrs, Gwynne Co,’s usual 


seem to be reason t» believe that our colonies can suppl 
us with any new description of wood of great value, at all 
events to tha engineer. 

Not far from the teak shed, and close to the American wind- 
mills in a somewhat out-of-the-way corner, there is a very 
fei | collection of timber which may be very readily over- 
looked, This comes from British Columbia, aa is shown b: 
Mr. Henry Croft, of the Chemainus Saw-mills, Vancouver Island. 
Mr. Croft, we may say, is an ex-pupil of Messrs. Handyside and 
Co., of ey a member of the Institution of Mechanical Engi- 
neers, and M.P, for British Columbia. He is part-owner of 
saw-mills, Mr. Angus being his partner. The most noteworthy 
features in his exhibits are the specimens of Douglas fir, a timber 
not unknown, indeed, in this country, but about which certainly 
not nearly enough is known, Lying on the ground is a section 
of a Douglas fir tree, which has lo cut into segments for con- 
venience of iage. It is 7ft.in diameter. It is not of the 
best quality, but is exhibited as an illustration of the size 
attained. It was a cut from a tree which grew close to the mill 
about four years ago. The tree was 250ft. high, and was too 
heavy to get to the mill. We doubt if such a section of wood 
has ever before been —- England. Close by it is a 
white pine block, cut from a 150ft. hi Of a varnished 
panel of great beauty, Mr. Croft writes: “I tovk this out of 
the wainscotting of my own dining-room. The marking on this 
panel is very rare. Some eighteen months ago we cut three 
planks out of a log marked liked the one sent. None of the 
saw-mill people out here ever saw any fir like it. They all 
declared it was maple, until they saw the back of the panel, 
which proves that it is fir.” There is also a magnificent spruce 
plank, or rather slab, 6in. thick and 42in. wide by 20ft. long. 
There is also a display of assorted timber dressed on four 
sides, cedar, white pine, laths, &c. The spruce plank above 
referred to is clear of knots, and was cut from a log 58in. in 
diameter at the small end, and containing about 4000 superficial 
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proportions, They have been constructed to the order and 
under the supervision and direction of Mr. Abernethy, past- 
President of the Institution of Civil Engineers, who is the 
engineer-in-chief of the Alexandra Docks. For the pui of 
keeping the graving docks dry and disposing of the leakage 
through the dock gates, &c., a smaller pumping engine is pro- 
vided, with its suction pipes so cama that it can be made to 
pump from either dock and also from the sump if necessary. 
Arrangements are made for filling or changing the pumps by a 
steam jet ejector, dispensing with foot valves, which are liable 
to be choked by pieces of wood, &c. Steam for these various 
engines is supplied by six Lancashire boilers, 7ft. diameter by 
23ft. long. The feed-water for the boilers is drawn by two 
steam donkey pumps from the above-mentioned Holderness 
drain. The whole of these boilers, engines, pumps, and other 
apparatus were supplied and erected by Messrs. Gwynne and 
Co., and on being tested were found to fully equal in their 
performance to the requirements of the contract, the largest 
dock having been emptied in three hours by one of the engines. 


TIMBER AT THE INDIAN AND COLONIAL 
EXHIBITION. 

WE are not yore f impressed by the display of timber at 
the Indian and Colonial Exhibition. Much of it is, no doubt, 
very beautiful in grain, and susceptible of taking a high polish, 
but it is difficult to find any logs of reasonable size which are nob 
split or shaken to a disastrous extent. Teak is, of course, an 
exception to this, and a visit to the shed outside the south 
= in various is exhibited, will = 
repay the visitor. e very skilful and ingenious way in whi 
roofs are built up with comparatively all one i 
of much admiration. i 
to require much exposition of its merits, and there does not 


feet of lumber. This wood is used for boats, oars, &., being 
tough and light. 

Engineers will attach most interest to the strength of the 
woods, and we are able to supply the following figures—results 
of tests carried out with great care by Mr. Croft for his own 
private information :— 
lin, square. Span 12in. omen at both ends. Loaded at the 


Te. 
250 300 350 400 450 500 550 600 650 


fr) 
— ‘075 °09 ‘119 °144 — ‘181 ‘21 °25 — 
White pine (ditto).. °1 °125 °15°2 — 
Cedar (ditto)... .. ‘1 °183 °168°2 ‘2% — —- 
Highest Lowest Mean 
vity, Of cub. ft. 
load. load. load. ind 
Red or Douglas fir 600 638 "5453 84 
White pine.. .. 500 450 .. 478 +4457 27°79 
- 40 .. 420 .. 487 .. °415 .. 25°88 


It will be seen that these tests closely agree with Molesworth’s 
formule, with the noteworthy exception of the Douglas fir which 
carries a mean breaking load of 638 lb. against the normal 485 lb. 
although the specific gravity scarcely varies from the normal, 
being as ‘545 against 576. Thus although a lighter it is a 


w 

It may be mentioned that one exceptional piece of fir— 
Douglas—broke under a load of 850 b., to have included which 
would have raised the mean breaking load to 660lb. All the 
large lumber mills in Vancouver are situated on the salt water, 
so that ships can load at the mills and logs can be towed great 
distances—say over 150 miles. Most of the lumber is sawn with 
circular saws 50in, to 60in. in diameter placed one. above the 
other. The saws are not solid as in England, but have inserted 
teeth, by which means the saw is always kept the same diameter. 
The general width of the teeth of the saws is jin., and the 


ror of feed sometimes is as much as 5in. for every revolution of 
saw. 

Close to Mr. Croft’s exhibits will be found some other woods, 
such as American oak, black ash, hickory, &., which are worth 
examination. 


THE CIRCULAR CHIMNEY-SHAFT AT 
MECHERNICH NEAR COLOGNE.' 

By Jonny Mackwortu Woop, Assoc. M. Inst, C.E. 
Tus remarkable chimney-shaft has been erected with a view to 
- rid of the fumes from the smelting furnaces at the works of the 

echernich Lead-Mining Company, near Cologne, Rhenish Prussia. 
The works of the oe are situated in the mountains at an 
elevation of about t. above sea-level, and consequently this 
shaft is exposed to — ressures. It has been previously 
stated? that it is the t t in the world, Seen cast Ge 
case, as there are two taller shafts in this country, namely, the 
Townsend shaft, Port Dundas, Glasgow; and the St. Rollox shaft, 
Glasgow; the next in magnitude being the Mechernich shaft. For 
leading dimensions of the three shafts 

Townsend Shaft. 

py men from the bottom of the foundation to the 
ind-line to the top of coping 
Outside diameter at the ground-line .. .. .. oe = 


"Total weight of shaft, about $000 tons. 
St. Rollox Shaft. 


Total tht from the bottom of the foundation to the 
Height from of «. 


the sake of comparison the 
are given :— 


Outside diameter at the foun: 
” ” COR ce 13 
Mechernich Shaft. 
Metrs 
Total height from the bottom of the foundation 


Height from the ground-line to the top of the coping 131-1 = 430°0 
Foundation 12 metressquare .. .. .. «. 120= 3936 
Base at ground-line 10 metressquare .. .. .. 1l0O= 328 
Diameter at plinth, which is the point where the 

circular shaft commences, 10 metres (32 at T5= 246 

from the ground-lineis .. .. .. 

Diameter at an 35= 11°48 
Total weight of the shaft, 5459 tons. 
The foundations of this shaft are built on the solid rock, called 
hard ‘‘ Graywacke,” or sandstone, the foundation being of dressed 
stone dst y, with sloping sides, the di i 
being 12 metres—39'36ft.—square at the bottom, and 10°4 metres 
—34‘11ft.—square at the top, the thickness being 3°5 metres— 
11°48ft. The top of this stone foundation is level with the ground- 
line. From this level the base of the shaft is built 10 metres— 
32°8ft.—square fora height of 10 metres—32°8ft.—the first 5 metres 
in height—16°4ft.—of the base being built with vertical sides. 
Again, from this level the base becomes octagonal, which finishes 
with a circular plinth 10 metres—32‘8ft.—from the ground-line ; 
from the plinth upwards the shaft is circular. In the base of the 
shaft is an opening for the smoke, 5 metres—16°4ft.—in height. 
On each side of the base, on the side adjacent to that in which the 
opening is in, are built buttresses to strengthen the opening. The 
base, up to the circular plinth, is built entirely of bricks » 250 by 120 
by 65 millimetres—9 82in. by 4‘7lin. by 2°55in.—made from fire- 
clay which has been burnt in an annu i e ci 
portion, or stalk of the shaft rising from the plinth to the top, is 
constructed of radial bricks of ow clay, 250 millimetres at the 
longest side, and 100 millimetres thick—9°82 by 3°93in—which 
have been burnt in a gas-chamber furnace. The top of the shaft 
or cap is of light, ornamental design, witb slight overhanging pro- 
jections, the ornamental portion being built of the same bricks as 
the circular shaft itself. No bond iron has been used in the shaft. 
The batter of the circular shaft or stalk is straight. The flue is 
3°5 metres—11°48ft.—in diameter at the bottom of the shaft, and 
3 metres—9°84ft.—at the top. The shaft from the ground-line to 
the top is divided into twenty-seven sections, the thickness of the 
walls varying from 34 metres—11°48ft.—in the base, to 2 metres 
6°56ft.—at the commencement of the circular shaft, and again to 
0 25 metre—0"82ft.—at the top of the shaft, 


Metres in| Feet in 
height. height, ox” 
1st section base A 10°00 82°80 3°75 12°30 
2nd a 3°00 9°84 2°00 6°56 
8rd 12°62 1°93 6°33 
5th 4°00 13°12 1°79 5°87 
6th ra 4°00 13°12 1°75 5°74 
7th Mt 4°50 14°76 1°68 5°49 
8th a 4°25 13°94 1°61 5°28 
9th es 4°05 13°28 1°54 5°05 
10th a 4°50 14°76 1°47 4°82 
llth pe 4°15 13°61 1°40 4°59 
12th pe 4°05 13°28 1°33 4°26 
13th ma 4°35 14°26 1°26 4°18 
14th 4°30 14°10 1°19 3°90 
15th re 4°10 13°44 112 3°67 
16th > 4°32 14°16 1°05 3°44 
17th ps 4°05 13°28 0°98 3°21 
18th 5°30 17°38 0°89 2°91 
19th 4°00 18°12 0°82 2°68 
20th 4°54 14°89 0°75 2°46 
2ist 5°50 18°04 0°68 2°23 
22nd 5°10 16°72 0°61 2-00 
23rd ts 6°65 21°81 0°53 1°73 
24th a 6°01 19°71 0°46 1°50 
25th 20°99 0-39 1°27 
27th is 6°70 21'9(cap.) 0°25 0-82 


The foundation, base, and a height of 13 metres—42°64ft.—of 
the circular shaft were built in the autumn of 1884, with scaffold- 
ing on the outside. The works were then on account of 
the autumn storms. The other portion of the shaft was com- 
menced on the 14th of April, 1885, and finished on the 19th of 
September in the same year. During this time the weather 
was very unfavourable, there being only 107 working days, 
in which time a height of 108°1 metres—354‘56ft.—of the 
shaft was erected by an internal scaffold. The daily rise of the 
shaft was 06 metre to 2°0metres—1‘96ft. to 6°56ft. 
to the thickness of the wall and the state of the weather; no 
working day was lost to allow for the hardening of the mortar. 
The average number of men employed daily on the scaffold in the 
construction of the shaft was eight. The materials for the erec- 
tion of the shaft were raised through the internal scaffold in a 
bucket having a capacity of 4 cubic metre--17°65 cubic feet—by a 
small locomotive engine, which ran on a line of rails rom 
the bottom of the shaft. The whole of the masonry and brick- 
work throughout the shaft is built in lime-mortar mixed with 
sharp sand, with an addition—decreasing from the bottom to the 
7 12 per cent. to 10 per cent. of Portland cement. 

e internal scaffolding was of the nature of a shaft, and was 
carried up some 30ft. in advance of the brickwork, for the con- 


venience of hauling up the materials and moving up the brick- 
layers’ scaffolding as the brickwork Inside this 
scaffold shaft, or scaffolding, which 


ming, was the bri 
was fixed to the scaffold shaft, and occupied about eight men in 


1 Minutes of Proceedings” Inst. C.E. vol. 1xxv. 
Minutes of Proceedings” Inst. C.E, vol. Ixxxiii. p. 454, 
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its erection for one hour per day. Up & the present the shaft is 
perfectly sound, and no iron hooping been required. Theshaft 
is provided with an efficient lightning conductor. 
he weight of the whole structure, including the foundation, is 
5,512,650 kilos.—12,127,830 lb. = 5459°3 tons—and taking the area 
of the outside of the foundations as 146 square metres—1570°96 
square feet—12 x 12 metres + 2 square metres for the projecting 
buttresses—the load per square metre on the rock foundation is 
equal to 37,757 kilos. ‘5Ib. per square foot = 3°7 tons per 
uare foot. The pressure per square foot at the top of the base 
of the stalk, where the circular work commences, is 9°61 tons. The 
height of shaft from the ground line is thirteen times the diameter 
at line. 

In calculating the stability of the shaft to resist the pressure of 
wind, a pressure of 783 kilos. per square metre, or 160°38 Ib. per 
square foot, has been assumed. In working out this calculation for 
the bed joint at the base of the stalk, the relation of the t 
of stability to the moment of pressure of wind is such that they 
balance about the extreme outer edge of the shaft. This leaves no 
factor of safety with a wind pressure of 160°38 Ib. per square foot. 
Notwithstanding this result, it will be seen that the shaft has 
ample stability when it is considered how —- the wind pressure 
bas been assumed to be; a quantity nearly three times greater 
than that d by Prof Rankine and the English Board of 
Trade. The author is of opinion that had this shaft been built in 
England, the conditions of construction would have been some- 
what different. In the first place, the mortar would have been 
made entirely of Portland cement, or blue lias lime, not mixed 
together, as described; secondly, the shaft would have been so 
designed that the pressure per square foot on the rock foundation 
would have been reduced; also, the large pressure of 9°61 tons per 
square foot at the bed joint, where the circular commences, 
could have been considerably lessened by increasing the size of the 
base, thereby increasing the stability. The author thinks that had 
this shaft been built with a “‘ hollow batter,” or — line, 
its appearance would have been improved. The vibration of the 
shaft at the top is small. 

For a great portion of this information the author is indebted to 
Mr, Julius Matton, of the Mechernich Lead Mining Company. 
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AccorpDING to a British Iron Trade Association return of the 
production of Bessemer steel rails in the United Kingdom during 
the half-year ending June 30th, 1886, com with that of corre- 
sponding period of 1885, South Wales Monmouth produced in 
the half-year ending June 30th, 1885, 109,124 tons; half-year 
ending June 30th, 1886, 122,819 tons; being an increase in 1886 of 
13,695 tons. The figures for the North-east Coast are respectively 
70,502 tons, 75,427 tons, 4925 tons ; for L hire, Cheshire, &c. 
41,845 tons, 45,046 tons, 3201 tons; for West Cumberland, 67,830 
tons, 74,662 tons, 6832 tons ; and for Sheffield district, 44,396 tons, 
51,975 tons, 7579 tons ; the totals being 333,697 tons ; 369,929 tons, 
and 36,232 tons. 

BritisH Mininc Sratistics.—A Parliamentary which 
has just been published shows that during the year 1885 the 
gate number of persons employed in and about the whole of the 
mines in the United Kingdom of Great Britain and Ireland 
amounted to 561,676. Of these 520,632 were employed under the 
Coal Mines Regulation Act, and 41,044 under the Metalliferous 
Mines Regulation Act. The total number of fatal accidents was 
866, and the total number of deaths occasioned thereby 1214; 
showing a decrease, compared with the totals for the precedi 
year, of 51 in the number of fatal accidents, and an increase of 21 
in the number of lives lost. 

THe Meics ELEVATED RaILROAD.—The Boston Herald of 
August 6th thus describes a trip over the experimental section of 
road in East Cambridge, near Boston: ‘‘The track is a curiosity 
of itself, starting on a level with the ground and rising by various 
grades until it crosses Bridge-street at a clear height of 14ft. It is 
nearly a quarter of a mile in length, or, to be accurate, 1113°41ft. 
It starts with a cheap wooden temporary track 95ft. long, then 
comes a stronger wooden way of 132ft., level and straight, followed 
by a wonderful half circle having a radius of 50ft. and rising with 
a grade of 120ft. to the mile; 209ft. of straight level wooden track 
is followed by 55ft. of constantly increasing grade of 60ft., 120ft., 
180ft., 240ft., and 300ft.; another curve of 50ft. radius on the 
astonishing grade of 345ft. occupies 135°83ft. of iron way, and then 
45°97ft. of iron way on agrade of 172°5ft. takes the track to Bridge- 
street which it crosses on a level grade of 14ft. clear above the street. 
This level grade, 275°64ft. in length, showing a general curve of 
693ft. radius made up of short, straight sections, completes the 
experimental track of the construction ——- It is well known 
that the distinguishing characteristics of this road are the single 
line of posts, supporting a combination of lower rails which carry 
the load bearing, which rolls upon them at an angle of nearly 
45 deg., and an upper rail against which horizontal wheels run, and 
# truck which straddles the upper rail. The driving wheels of the 
locomotives are horizontal, and draught power is obtained by 
pressing them against the upper rail by hydraulic power. The 
engine is 29ft. long and weighs 29 tons, the tender is 25}ft. long 
and weighs 14 tons, and the passenger car is 51ft. long and weighs 
19 tons, seating 72 passengers. After learning the above facts 
and many more from Captain Meigs, the was given a ride 
over the entire length of track, and the way in which the car was 
whisked round the curves and up the grades at the rate of nearly 
15 or 20 miles an hour was a wonder to the visitors. While going 


round the half circle, the old story of people on the rear platform | and 


shaking hands across the country with the 
reality, length of arm only being lacking. 


ineer was almost a 


engineer over the train was proved by his going back down the 
gades at a slow speed; and the thoroug! mates 
sa isfied with the success of the entire demonstration of the 

pr wticability of the road.” 


THE NAVIES OF THE WORLD. 


Tue following tables complete the summary of the 
navies of the world, the particulars of which we com- 
menced on page 135 in our impression for August i3th :— 


|} Sas | 
Name. | Armament. 
War Vesseis or Ist tons. knots. 
Completed 
Dandolo .. 11,202 15 4—45c.m. M.L. 
Amedeo.. .. .. 5,974 | 18 | 
| 1—28e.m. M.L. 
Palestro.. .. 6,274 13 
Ancona.. .. .. 4460 #13 | 
Maria Pia .. .. 4,262) 12 
Castelfidardo .. 4,259 | 12 
San Martino . | 4,284 12 
Affondatore .. 4,062 13 BLL. 
Completing & building: | 
4—48c.m. 
Lepanto.. .. .. | 
Re Umberto... .. 13,951) — 
| 4—43c.m. 
Lauria .. .. 11,000 | Stee BL 
Doria .. 11,000 16 { 
Sardegna .. 18,298 
= Cass. | 
mpleted | 
Terribile .. .. ..| 2,854) 7 | 80cm. 
F 7 8—20c.m. M.L. 
Completing & building: | Ni — | 
Unarmoured Vessels. 
! 
| 
Name. 3 i Armament. 
* 
War Surrs or tons. knots. 
| 
3444 9 | M.L. 
oe ee 5¢.m. 
2850 15 | 6—l5e.m. BL. 
Colombo .. 2316 15 8—12c.m. B.L. 
Carracciolo 1661 10 6—1l6c.m. M.L. 
Bausan .. .. 3020 17 B.L.; 6—l5c.m. 
Completing & building: 
Bima... 3530 B.L.; 6—1l5c.m. 
Vesuvio.. .. .. 3590, 17 Ditto. 
Stromboli .. .. 3530 17 Ditto. 
os i 17 Ditto. 


= 
Torrepo VESSELS. tons. | knots. 
pleted 
Micca .. 574 7 2 machine guns. 
Completing & building : 
Tripoli 4 6—6in.; 9—6-prs. 
0. 
Saetta .. .. 317 20 Ditto. 
Five Torpedo 
1886-7, of which two 
are named 
} 20? | Machine guns, 
TorPEpo Boars. 
pleted : 
Ist Class} oo eo 00 oo oo 
Com: and building : 
AUSTRIA. 
Armoured Vessels.§ 
Be 
Name. 8 Armament. | 
| 38 
= 
Completed : tons, knots. 
Tegetthoff .. -- 7390 14 6—28c.m. B.L.; 6—9c.m. 
Custoza.. . 7060 14 8—26c.m. B.L.; 6—9c.m. 
2» 6080 13 12—24c.m. B.L.; 4—9e.m. 
Erzherzog Albrecht 5940 18 8—24c.m. B.L.; 6—9c.m. 
- 5810 18 10—28c.m. M.L.; 6—9c.m. 
Don Juan d’Austria 8550 13 8—2lc.m. B.L.; 4—9e.m, 
* The classification adopted is that given in 


the Italian Navy List, 

from the same source. 

+ Boat, field, and machine guns are omitted, except where they form 
armament. 


The control of the | the sole 


AUSTRIA.—Armoured Vessels (continued), 


Name. 


i 


Armament. 


| 


13 8—2lc.m. B.L.; 4—9c.m, 
Erzherzog Ferdinand 
Habsburg .. 5140 | Ditto. 
Leitha* .. i 310 8 | Ditto. 
Completing & buildin, i 
Kron: z Erzh | 
R 14 8—-80°5e.m. B.L.; 6— 9¢.m, 
Ersatz Erzherzog Fer- | 
dinand Max .. .. 5100 | — | 2-80%0.m. B.L.;6—15c.m. 
Unarmoured Vessels. 
| 
a 
Name. i hi | Armament. 
Cruisers, tons. knots, 
pleted : 
Radetzky .. .. ..| 9480 | 14 | 15—I5c.m. BL. 
Laudon.. .. .. 3430 18 | Ditto. 
Donau .. . 2440 12 | 1l—15e.m. B.L. 
Saida .. . 2440 12 Ditto. 
Erzherzog Friedrich..| 1570 | 14—15e.m. B.L. 
Fasana .. .. .. 1970 12 | 4—l5c.m. B.L. 
Heligoland .. .. ..| 1820 12 §—15e.m. B.L. 
Srinyi eo co eof 3000 ll | 4—15e.m. B.L. 
Frundsberg.. .. ..| 1340 ll | Ditto. 
Aurora .. .. .. «| 1340 ll 


it 


3 
Name. 3 Armament. 
TorPepo VEssELs. tons. knots. 
Completed : 

Panther oo 3600 18 2—12c.m. 

840 4 4— 9c.m. 

Spalato.. .. .. 840 14 4— 9c.m 

Sebenico .. .. . 840 4 4— 9c.m. 

Lussin .. .. 840 4 2—15c.m. 

Completing & building : 

ee 1530 18 2—12c.m. 

Ersatz Seehund .. .. 1530 18 2—12c,m. 

TorPepo Boats. 

Completed : 

Completing and building : 
GREECE. 


Armoured and Unarmoured Vessels. 


Name, 3 3 Armament. | 
= 

Vessers, ' tons. | knots. 
10 6—17e.m.; 4—7-5e.m. 
King George 2776 12 2—2lc.m.; 2—7*5c.m. 

Completing & building: Nil. =~ ~ 

CRUISERS. 
8 | 6—15e.m.; 4—7-5e.m. 

Admiral Miaulis 1800 15 4—17c.m.; 4 small. 

Completing & building Nil. oni 

Torpedo Vessels and Torpedo Boats. 
Name. i hi Armament. 
| 
Torrepo VESssELs. tons. knots. | 

Completed : 

Completing & building: | Nil. _ pa 
Torrepo Boats. 

Com; 
ee «+ «+ es Over 100ft. in length. 
oc ce ce ce and under. 

Completing and building :—Nil. 

APPENDIX A, 
ENGLAND. 

Vessels to be added to the foregoing “Official” List of English 
* Crut. ” to enable a Comparison to be made with the 
“Cruisers” of France and Russia. 

Ee 
Name. 3 FEE Armament. 
tons, knots. 
Completed 
2—7in. 90-cwt, R.M.L. 

Gannet .. oo 1180 64-cwt. R.M.L. 

Penguin 1 11390 | 11°0 
2—6in. 81-cwt, B.L. 

Wild Swan .. .. ..| 1180 | 
Osprey .. .. 1180 11°2 4 
Dragon .. .. 1180 11°5 Ditto. 
Pegasus.. .. «. «| 1180 11°5 BL. 
Pelican? .. .. 1180 | 11°6 
Kingfisher®.. .. 1190 | 11°6 | 
Miranda i os 11°5 Ditto, 
Cormorant .. .. 1130 11°38 Ditto. 

Mutine .. .. .. 1180 12°1 10—5in, 86-cwt. B.L. 

Espitgle! .. .. 1130 11°5 

* River ‘tors. + 185ft. in th. Over 100ft.-in length. 

guns are breech-loaders, 


| 
Armoured Vessels,* 
Torpedo Vessels and Torpedo Boats. 

er 100ft. in length. 

e classification adopted is that given in the Austrian Naval Esti- 
, and the names of the vessels are also taken from the same source, 
- field, = machine guns are omitted, except where they form 

armament, 
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APPENDIX A.—ENGLAND (continued), 


Name. 


Armament. 


FOR SPECIAL 
SERVICE. 


Alacrity? .. 


Vessels to be added 


| knots, 


17°2 
17°2 


6—64-pr. 64-cwt, R.M.L. 
8—64-pr. 64-cwt. R.M.L. 


10—64-pr. 64-cwt. R.M.L. 
13—bin. 40-cwt. B.L. 


4—b5in. 36. cwt. B.L. 
4—bin. 40-cwt. B.L, 


, “1 Speed deduced from trials of sister vessels. 
2 Constructor’s estima’ 
3 Speed estimated 


APPENDIX B, 
FRANCE, 


to the ing “Official” List of French 
fi of 


** Crwisers,” to e Comparison to be made with the 
“Cruisers” of Russia and England, including those in 
Appendia A. 
Name. 8 4 Armament, 
| 
a 
Avisos—TRANSPORTS, | tons. | knots. | 
Completed : | 
9°28 4—I4c.m, 
Dives eo eof 1610 9°86 2—14c.m. 
Drac oo oo cof 1610 10°62 4—l4c.m. 
Indre .. 1600 8°58 4—l4c.m. 
M cc cof 1600 10°65 
Nidvre .. .. «+ «| 1490 11°38 4—ldc.m. 
Pourvoyeur.. .. 1020 ll 2—10c.m. 
Romanche .. .. ..| 1570 10°84 4—l4c.m, 
Sadme .. 1400 10°74 4—1l4c.m. 
.. oe 1500 10°5 
Seudre .. oo oof 1550 10°5 2—l4c.m.; 4—12c.m, 
Vive se oo co 1060 | 10°87 
Completing & building : 
Marche... .. .. 1580 10°5 6—l4c.m. 
Rance .. « 1600 10°5 6—l4c.m. 
Durance 1600 10°5 6—l4c.m. 
Aube .. 1580 10°5 6—l4c.m, 
1580 10°5 6—l4c.m. 


Vessels to be added to the fi 
Cruisers—in addition 


APPENDIX OC, 
ENGLAND. 


Official” List f 


to those in Appendix A—to 


Comparison to be made with the “‘ Cruisers” of Germany. 


i 


Name. Armament. 
tons. | knots, 
Completed 
r4 co 970 11°5 8—5in. 36-cwt. B.L, 
Reindeer4 .. .. .. 970 11°5 6—5in. 36-cwt. B.L. 
Mariner.. .. .. 970 115 8—5in. 36-cwt. B.L. 
Sappho... .. .. ..| 940 | 106 
Daring .. .. 940 10°6 Ditto. 
Fantéme .. 940 Ditto. 
Albatross .. .. ..| 940 10°5 Ditto. 
Delphiné .. .. ..| 925 | Shows BE 
Wanderer .. .. 925 
Com; & 
Melita5.. .. .. . 970 12°5 8—5in. 36-cwt. B.L. 
AcornS.. .. .. 970 12°5 Ditto. 
12°5 Ditto. 
Gun VessELs. 
Completed : 
Algerines .. .. 695 | 10°5 BILL 
Ranger6 .. 885 | 10-9 |{1—Tin. 90-cwt 
2—64-pr. 64-cwt. R.M.L. 
Woodlark .. .. . 805 10°3 ™ Ditto. 
itt 
Faloon 780 10°7 Ditto. 
Griffon6 780 10°9 Ditto. 
.. .. ..| 756 | |{ 
756 11°8 Ditto. 
1—7in. 90-cwt. R. 
Arab 6 oo of 10°3 pr. 64-cwt. R.M.L. 
10°6 
Com 4 2—64-pr. 64-cwt, R.M.L. 
wallow® .. 1070 18°5 | 8—5in. 86-cwt. B.L. 
Buzzard5 .. .. ..| 1080 15°0 8—B5in. 40-cwt. B.L. 
4 Speed deduced from trials of sister 
6 Speed estimated from draught 
APPENDIX D., 
FRANCE. 


Vessels to be added to the foregoing “Oficial” List of French 


isers”—in addition to those in A 


ippendiz B—to 


a Comparison to be made with the “Cruisers” of Germany. 


3 
= 
Avisos By PREMIERE knots, 
LASSE, 
«| 980 12 4—1l4c.m. 
Voltigeur .. .. ..| 910 12°48 | 4—14ce.m. 
11°78 | 8—1l4c.m.; 1—10c.m. 
Bouvet oo eof 11°39 | 8—14c.m.; 1—10c.m. 
Dumont-d’Urville 860 11°6 4—14c.m. 
Hussard .. .. 880 12°08 | 4—l4c.m. 
La Bourdonnais.. . 860 12 4—l4c.m, 
Boursaint .. .. ..| 780 11°5 1—16c.m.; 2—14c.m. 
Brest Mee 10 8—l4c.m.; 1—10¢ m. 
750 10 1—16¢c.m.; 2—14c.m,. 
Bougainville 800 9°34 | 6—12c.m. 
Vigilant.. .. .. ..| 1000 9 
Travailleur .. .. ..| 880 8 4. 
Souffeur .. .. 720 9 2. 
Completing & building: 
4 13 4—l4c.m, 
‘apin 18 4—l4c.m. 
810 13 4—l4c,m, 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE condition of the iron market has not changed in any 
since last report. Although uction and consump- 
ion of pig iron are now about balanced in Silesia, the depressed 
state of the market for Pps them rising in price. Common 
ality of forge can be bought for 42, better sorts for 42°50, to 
a3 foundry at 48, 49, to 50, and soft large-grained sorts at 53 M. 
.t, Ordinary foundry castings cost 85 to 90, and so higher up to 
35 and 150 M. p.t., unwrought, As the cost price of bars is as 
near as possible 90 M. p.t., and this has become the selling price 
on the market, makers who have still orders in hand prefer to hold 
back rather than sell at the figure, and only when driven to it by 
keen competition will they do business for forward delivery at a 
slight vedasiion. Those mills ing constructive workshops 
as well are doing best, as they then reckon their common iron at 
92°50, fancy section at 10 to 11 and even higher, and coke-plates 
for girders, &c., at 135 to 140 M. p.t. at their works. e zinc 
rollers, oxide makers and galvanisers, were in the market for 
ter, and 100 tons changed hands for foreign buyers; but as there 
o specially large demand for raw metals, the prices have 
not risen, and spelter is quoted 270 to 272 raw, 276 to 280 M. for 
refined, p.t. at Breslau. 
ually ing in price, caused to some extent by the low £. cena 
tions for Luxemburg pigs, and because the output of rolled bars 

and girders is still in advance of the de 
the continued offers and the sharp competition, the prices are ever 
getting lower. It is not quite settled whether the plate combina- 
tion will be continued after its term has expired, which will shortly 
be the case, therefore they have become weaker in price. Some iron 
rolling milis have still their full complement of workmen, but in 
others there are much fewer hands engaged than some time back. 
The autumn consumption of thin sheets has set in, so some works 
are now pretty well engaged on this article; but up to the present 
this has had no effect upon prices. The wire mills are still without 
expert orders, and in some cases the price has come down to 
95 M. p.t. Nearly all the orders for steel rails and railway ma- 
terial be worked off in a very few weeks, and there is not much 
pect of new home orders at t, and the low prices outside 
he country forbid much bh rom that A. scene so the outlook 
is anything but bright in this branch. pp’s is the only firm 
which is an exception, for it keeps working away at all costs; which, 
of course, it con teh afford to do, as its large profits on other work 
cover its loss on rails and other articles. As an example, Krupp’s 
late tender for a couple of hundred tons of steel plates for Wil- 
helmshaven was 10 p.c. below the lowest price of any of the 
others. Still the locomotive, wagon, and machine factories and 
foundries are in general thirsting for more orders, although here 
and there some have lately come to hand from abroad; but this is 
——- as being indicative of an approaching revival in the 


e. 
Native ores are still in little request, being partly thrust out of 
the market by those from Spain and other countries. Foundry 
ranges ing to Nos. from 43 to 50; white forge—striated 
to 40. Spiegel, 45 to 46, and weak at the price for want of 
export orders. Bessemer pig, 40 to 43 ; Luxemburg, 28 to 29 M., 
p. t. at works ; common bars, 90 to 95; fine grained, 110; angles 
and tees, 100 to 105; girders, 85 to 90 ; common plates, 130; a 
138 ; thin sheets, 123 to 125; fine grain, 170; charcoal, 200 ; 
rails, 120 to 125 M. p.t. at works. 

The Bochum Steel Works have lately received a muth-needed 
order for wheels and axles and springs, which will keep those two 
d ents in full work for five months. 

e six groups of ironworks produced in the month of June, 
from 122 works of all kinds, forge, kg and spiegel, 135,508 t.; 
Bessemer pig, 36,174t.; basic pig, 71,109 t.; foundry pig and first 
fusion castings, 29,595 t.; making in all, with the addition of 
$200 estimated for returns not received up to date, 275,596 t. 
From January 1st to June 30th, 1,703,168 m.t. of all sorts, against 
1,880,349 m.t. for the same period last year. 

From the 1st January to the 30th April this year there were 
imported to this country 465,319t. of coal, of which quantity 

land sent 221,826t. ere were exported from here 2,819,262t. 

of this quantity 909,215 t. went to Holland. Nearly 3,000,000 
tons to Holland per annum seems rather a sea wre from this 
side, and at first sight suggests the idea that ps English coal 
shippers have not cultivated this field with their accustomed 
vigour, bearing always in mind the quality and prices at the mines 
respectively in the two countries. 


THE IRON, COAL, AND GENERAL TRADES|‘, 
VERHAMPTO 


OF BIRMINGHAM, WOL 
OTHER DISTRICTS. 
(From our own ) 
In the raw iron market the continued strength in Northern 
ices makes purchasers a little nervous lest the local market 
should go up before they have done all their buying. Vendors of 
Northampton and Derbyshire pigs keep strong. A few of them, 
indeed, are quoting this week an advance of 2s. per ton com 
with the prices of a month or soago. Except for good orders, not 
less than Boe. per ton will be accepted by these vendors, and some 
even quote 36s. ton delivered into this district. Lincolnshires 
keep at 38s. 6d. It is not easy for sellers to get the advanced 
quoted, still buyers are less disposed than some little time 
to specify minimum prices on e' contract. They i 
that if they now desire to place orders must give some amount 


of rise. 
Native are in better inquiry here and there, and 


N, AND 


Part-mines are 
Hematites are 


Finished ironmasters on’Changein Birmingham to-day—Thursday 
—and in yesterday discussed the probable effect 


wire rods, &c. Local ironmasters would be thankful if, as in days oa 
by, the Americans would increase their orders for iron as well as 
steel, and if prices were to advance as steel rails have done 5s. per 
ton. It is a significant fact at date that American ironmasters seem 
more than ever desirous of keeping themselves fully informed upon 
in English steel and iron prices. The chief business 
which Staffordshire ironmasters are doing with the United States 
peda thin sheets and best tin-plates, though baling hoops are like- 
selling. 

Excellent reports continue to be received of the revival in the 
Melbourne, Sydney, and other Australian metal markets. This is 
matter of the first — to Staffordshire ironmasters, who 
do a large business Australia in galvanised and also ungal- 


vanised sheets, h bars, &c. The probabilities point toa large 
colonial demand at'a no very distent dete. 

The makers of galvanised iron mostly keep well on. In this, 
the Birmingham, district in ticular they have more orders in 
hand than their friends in South Staffordshire. The orders are 
mainly on account of Australia and New Zealand, South America, 
South Africa, and the East Indies. Some firms have big merchant 
lines upon their books for these markets, and are likely to be busy 
for some time ahead. The home agricultural season for rick covers 
and the like is now at its height, and is adding to the orders 
previously under execution. Competition from 2 the 
coast continues severe, and tends to og arog down ; £10 f.o.b. 
6d. to £10 5s. f.o.b. 


Mersey uoted for 24 g., and £10 
Ss. additional, and 28 g. a further 30s. 


Thames ; g. is 20s, to 
per ton, 

The new galvanised sheet works which have been erected by 
Messrs. G. Adams and Sons, of the Mars Ironworks, are answer- 
ing admirably, and the new firm are turning out sheets of an 
ew good quality which are likely to command a good 
colonial sale. Messrs. J. Lysaght and Co., galvanisers, Bristol and 
Wolverhampton, are keeping their extensive Swan Garden Iron- 
works well employed, their Osier Bed Ironworks, which have 
been standing, are now again on. 


Bar, hoop, and strip makers are meeting with an irregular call. 


Certain firms are running full on export and country orders; 
others, however, are only moderately engaged, and numbers of 
mills are standing. Specifications require ceaseless looking up, for 
consumers still wish to delay deliveries. This week, however, 
specifications are slightly more plentiful than recently. fron- 
masters are therefore in a rather better position. 

Marked bars are £7 to £7 12s. 6d.; second sorts, £6; ordinary, 
£5 10s.; and common, £5 down to £4 15s. Sheets keep at £6 to 
£7 for doubles and lattens, getting = the case of strong makers 
to £7 2s. 6d. and £7 5s. Plates are £7 easy for tank sorts, and £8 
to £9 for boiler qualities, Hoops, £5 5s. to £5 10s. for 
descriptions. Strips for gas tubes are £4 15s, to £4 17s. 6d. and 
on, according to width. 

Derbyshire, as well as Lancashire and North of England iron- 
masters are, upon occasion, taking orders from Staffordshire buyers 
at prices less than those of local makers. They are, for example, 
executing orders for Staffordshire middlemen at the present time 
for tee iron 6ft. by 6ft. and in 31ft. lengths at £7 7s. 6d. per ton, 
wah snap posed mainly of sheet shearings is quoted 

scrap iron com: of sheet shearings is qui 
42s. to 42s. by sellers, yet consumers are trying 
at per ton. Contracts which are just now expiring were 
ai per ton, 

Some of our mill and forge proprietors are availing themselves 
of the present favourable opportunity for making works additions 
at a low cost of outlay, to have extensive new roofing put up. 
Timber merchants who have such orders in hand are very busy. 

The scheme for connecting Birmingham with the sea by a canal 
is still being considered by the Severn Commissioners. It was 
lately resolved that whenever traders and others interested in the 
cal communicating with the river Severn are in a position to 


visit to Birmingham. At the supper given to them by the members 
of the Trades Council one of the delegates stated that the object 
of the visit was to learn all that was possible of the way in which 
the unionists of this country work to secure the objects which they 
have in view, both in a social and political sense. During their 
stay the Frenchmen visited some of the prominent manufacturing 
establishments in the rao 

The chainmakers of Old Hill and Cradley Heath seem deter- 
mined to hold out until all the masters have conceded the new 
list. They have been nearly four weeks on strike, and at many of 
the works the men are to return at the advance. Efforts are being 
made to induce the chainmakers in the neighbourhood of the Lye 
to join in the strike. 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 
Manchester.—The firmer tone which has been the result of the 
restriction of the output is maintained, but there is still no real 
improvement to report in the condition of the iron trade in this 
istri In some instances the upward movement in prices has 
frightened consumers into buying more heavily than perhaps they 
otherwise would have done, and merchants have considered it 


requirements has been revealed, and the extra business that has 
come forward in fact, been less than makers seem to have 
expected. Apart from the effect produced by the restriction of the 


output, there is no change in the actual condition of trade, which. 
so far as real wants of is 
as ever, and even as regards prices it can scarcely be sai: C) 
recent advance has been fully established. 

ere was not much business doing in the Manchester iron 

i to pay an advance upon late rates, and very few 

were By Lancashire makers of pig iron still quote 
36s. 6d., less 24, for delivery equal to Manchester. They are, 
however, doing very little on the basis of ‘this figure, but at about 
1s. per ton less there are buyers who were previously indifferent 
about placing out orders. In district brands the blowing out of 
some of the Lincolnshire furnaces tends to give a firm tone to 
prices, and the low sellers are quoting 2s. per ton above the mini- 
mum prices they were taking recently. The average price at 


which business can actually be done is, however, not more than 


hire | about 35s. 6d., less 24 delivered equal to Manchester. For Scotch 


and Middlesbrough iron, makers, although still quoting on the 
basis of the recent advance, show a disposition to give way a little 
to meet buyers, 

Hematites are firmer, but the possibility of some of the North- 
country furnaces which have been put off common iron being put 
on to hematite stands in the way of any actually higher prices 
being got, and where sales of any weight are made, good foundry 
= do not fetch more than about 51s, to 51s. 6d., less 2, 

elivered equal to Manchester. 


In the manufactured iron trade there is rather more business. 


stirring, and this is inducing makers in some instances to try for an 
advance upon the minimum figures that have been taken of late ; 
but there is still too much competition to secure orders for any 
material upward movement in prices, and for delivery into the 
Manchester district the full average basis of quoted rates remains 
at about £4 17s. 6d. for bars, £5 5s. to £5 7s. 6d. for hoops, and 
about £6 10s. per ton for sheets. Here and there, however, forges 
have recently got fairly busy, and although ager the weight of 
trade doing is still only small, the very low-cut prices are dis- 
appearing from the market. 

There is more work coming into the hands of some of the 
engineering firms in this district, and it is reported that Sir Joseph 
Whitworth and Co. have secured a large foreign order for guns. 
In the general run of trade, however, there does not seem to be 
any appreciable improvement; the leading machine tool makers 
are moderately supplied with work, but to secure orders prices 
have to be cut excessively low. Machinists are indifferently 
employed, and the locomotive and shipbuilding continue in 
@ very depressed condition. 

Mr. CO. L. Clarke, electric engineer, of Manchester, has designed 
and just patented a set of special machines for finishing small 
brass wok which are ingenious in their arrangement, These 
machines have been jially constructed for screwing and finishing 
the fittings of Mr, Clarke’s patent electric gas lighters, but as the 


ft 


| 
Completed : 
Thalia .. 233840 | 11°1 
DesPatcH VESSELS. | 
Completed : | 
Iria .. cc cc | 18°0 
Mercury ee 8730 | 17°38 | 
Completing & building: | | 
Surprise? .. .. 1400 | 
1400 | 
| 
make suc rations in their canals as to require an 1t1ona. 
depth of water in the Severn, the Commissioners will give their 
po best attention to any suggestion for an alteration to the river. 
The French artisan delegates who are inaking a tour of the 
ee English manufacturing towns met with a cordial reception on their 
| 
prudent to cover, but no appreciably increased weight of actua 
/ 
D d ct is reported to have just booked a 5UUU-ton order. The 
postion of local pigs is somewhat improved in price. At present, 
owever, the improvement is not very conspicuous. Staffords 
all-mine pigs are 52s. 6d. to 57s. 6d. for hot-blast sorts ; Shrop 
shires, 50s.; and cold-blast, 75s. to 80s. nominal. & 
; 35s. to 40s., and forge 27s, 6d. to 31s. 3d. per ton. ‘ 
: 52s. 6d. to 53s. from West coast furnaces, and about 31s. 3d. per 
ton from Welsh furnaces. With the opening of the month, deli- : 
veries are being made with more freedom of Bs all descriptions, 
: masters have ae in aclaim. It is considered that if wages in the 
North of England come down Staffordshire will have to follow, 
and prices would be further influenced in buyers’ favour. Stafford- 
shire puddlers are receiving 6s. 9d. per ton. In Shropshire 
the wage is only 6s. 3d. Some time must yet elapse, however, 
before any definite decision is arrived at in Cleveland, and it is yet ; 
: full early for Staffordshire to forecast the probabilities. 
The best outlook at to-day’s ee pra was admittedly the continued 
revival in the American iron and steel industry, accompanied by in- 
creased orders for steel works in this country, not only in the form of 
valuable lines in steel . but also for blooms, tin-bars, steel 
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inciple u which they have been designed is equally applicable 
of work, a short description will be 
interest. The set consists of three separate machines, and 
includes first a self-acting machine for screwing both ends of a 
small ebonite case, putting in simultaneously a right and left- 
handed thread at either end. This machine is in the form of a 
double capstan lathe with self-acting traversing arrangement ; the 
simultaneous right and left-hand screw-cutting is actuated by a 
pair of friction pulleys running in opposite directions, and the 
cutting is thrown on or off by a spring arrangement on a cam. 
The next of the set is a brass-finishing machine with a spring 
arrangement for regulating the traverse of the tool-holder. This 
tool-holder, which carries ~~ tools, is also specially arranged so 
that the tools can be adjusted to any position required ; it is formed 
with a slotted bracket on each side, and the tools can be set to 
work at an angle, while the machine is thrown in or out of work by 
a cam acting on a friction pulley. The third ine is one 
specially designed for finishing at one setting a brass top cap, which 
in shape forms the segment of a circle, and to effect this there is 
an ingenious arrangement of the tool-holder. To clear out the 
sweep of the brass cap the tool is held in a revolving capstan, and 
is made to travel in a circle equivalent to the segment of the brass 
cap, a second tool at same time a 
centre of the cap. I have an opportunity of seeing the o} 
tools in operation, and they certainly got through their work both 
ha’ + been put forward f 

No definite pro ve as or again 
placing the in hester Ship scheme before the public, but 
at the half-yearly meeting of the shareholders, held on Tuesday, a 
firm and hopeful tone with regard to the ultimate success of the 
project was manifest. The directors evidently recognise one of the 
chief causes of the late failure to raise the required capital, and 
bave made up their minds to face it. In their report, which was 
adopted, they state that, ‘‘in order to secure the execution of the 
project, it is essential that it shall receive the active and 
material support of the capitalists, traders, and property-owners 
of Manchester, and the adjoining towns and districts,” and the 
directors add that they “‘feel confident that if a well-considered 
and determined effort be made, backed up by Manchester generally,” 
and “by bringing in additional shareholders, any necessary outside 
support will be obtained, and the canal may soon be completed.” 
Hitherto the weak point has been the want of sufficient local sup- 
port, and if this been obtained when the recent prospectus was 
issued, it is more than probable the required capital would then 
have been raised. 

In the coal trade there is still only a very slow demand for all 
descriptions of fuel. Some of the collieries are kept fairly employed 
in shipping orders; but where they are dependent on inland sales, 
they are not getting orders more than sufficient to keep them going 
about half-time, and at many of the pits stocks continue to accu- 
mulate. The month has opened without any alteration in quoted 
rates, and at the pit mouth prices remain at about 8s. to 8s. 6d. 
per ton for best coals, 6s. 6d. to 7s. seconds coal, 5s. to 5s. 6d. 
common round coals, 4s. 3d. to 4s. 9d. burgy, 3s. 9d. up to 4s. 3d. 
for the best slack, and 2s. 6d. to 3s. per ton common sorts. For 
shipment, prices are still very low, and delivered at the high-level, 
Liverpool, or the Garston Docks, steam coal can be got at 6s, 6d. 
to 7s. per ton. 


Barrow.—There is a more cheerful state of things to report this 
week in connection with the hematite pig iron e. Orders are 
coming more freely to hand from both home and foreign users of 


pig iron, and as a consequence makers have been enabled to 
advance prices from 42s. per ton for mixed parcels of Bessemer pig 
iron net at makers’ works, prompt delivery, to 42s. 6d. and 43s. per 
ton. The market is still stiffening, and fuller prices may yet be 
expected. There is a larger consumption of Bessemer pig iron on 
the part of steel makers, who are more busily employed, not only 
in the rail trade, but in other branches of this industry. e 
demand for rails has especially improved from every quarter, and 
buyers are more ready to give £3 12s. 6d. ton than they were a 
week or two ago to give £3 10s. per ton ordi heavy rail sections. 
Makers, however, are quoting £3 15s. per ton, and at this figure some 
business has been done. Some persons are sanguine that prices will 
ultimately advance to £4 per ton, and those makers who are most 
fully sold forward are slow in entering into large contracts for 
delivery pending a possible improvement in the market. Makers 
are, generally speaking, well sold forward, and have a large 
amount of work in hand for the autumn and winter months. This, 
of course, will be supplemented by other contracts now pending, 
and the result will be a more active late season than that of the 
opening of the year. Tin bars are in improved demand, and the 
recent reduction in pri has resulted in bringing in many new 
orders. An improved tone is also shown in the ship plate trade. 
Shipbuilders, however, are short of orders, and no new contracts 
are offering. Marine engineers are still busy. Iron ore is in 
better request at from 8s, to 9s. per ton net at mines. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE coalowners of Sonth Yorkshire and North Derbyshire, with 
several representatives of the Nottinghamshire coal-field, had a 
meeting last Friday, when they decided to recommend an advance 
of 6d. per ton on the best house coal and 3d. per ton on nuts. This 
advance applies to hants and customers in London, the South 
of England, and the Eastern Counties, and does not apply to the 
Sheffield district, where consumers are still buying at June 
prices. Messrs. Newton, Chambers, and Co., Thorncliffe, who 
have the largest coal trade with London by rail, are now quoting, 
at dep6t—best Mortomley coal, 13s. per ton; ditto thin, lls. 8d.; 
ditto Brazils, 10s. 5d.; ditto nuts, 10s.; ditto brights, 10s.; common 
house coal, 8s. 9d. This company sent to London in 1885, 312,708 
tons, an increase of 37,171 tons over 1884, when their business with 
the metropolis exceeded that of any other colliery in the kingdom 


two local companies are certain to be fairly—if foreign orders 
come in very fully—employed for this year and next, and there is 
no lack of work in marine forgings and castings. 

Some of the lighter industries are again in receipt of good <i, 
chiefly or colonial and tinental t. In the silver an 
plated trades, which have been exceedingly dull for months, some 
capital ‘‘ lines” have come forward within the last week or two. 
Messrs. James Dixon and Son, Cornish-place, the well-known 
silversmiths, have been particularly fortunate on colonial account. 
The edge-tool makers also report a more gratifying state of affairs, 
the requirements of Germany for high-class 
pretty heavy of late. In light and cheap goods the Germans and 
Americans seem to undersell us; but in the finer articles, which 
workmen will have, the English article is called for. 

While I write arrangements are being made for the Cutlers’ 
Feast, which takes on the usual date—the first Thursday in 
September. The ter Cutler, who is installed on the morning 
of the feast, with the customary quaint ceremonial, gives his ban- 
quet in the Cutlers’ Hall in the evening. The chief guests this 
year, in addition to a host of members of Parliament, masters of 
various London Companies, and mayors of provincial towns, in- 
clude Lord George Hamilton, M.P., First Lord of the Admiralty; 
Lord Coleridge, Chief Justice of England; Mr. W. G. Marriott, 
Judge-Advocate-General; Mr. E. Ashmead-Bartlett, Civil Lord 
of the Admiralty. Mr. Charles Belk, of the Furnival Works, 
silver and plate manufactturer, retires this year, his suc- 
i the firm of Lock- 


cessor Mr. George Francis Lockwood, of 
wood ers, manufacturers of steel, files, sheap shears, edge 
tools, cutlery, &c., Arundel-street. 


THE NORTH OF ENGLAND. 


(From our own ) 

THE value of Cleveland pig iron can be said to have 
advanced during the t week, but the tone of the market has 
certainly improved and previous quotations are ly main 
Not much business was actually done at the market held at 
Middlesbrough on Tuesday last. It is scarcely likely, however, 
that consumers will withhold their orders much longer, seeing that 
makers clearly mean to do all they have threatened in the way of 
restriction. Certain merchants who lately made sales iow 
current rates have been compelled in order to cover to buy at a 
price which will leave them losers. Makersare very firm, and 30s. 

ton is the lowest they will accept for No. 3 gS. for prompt 
Sears a ng, Soy to 9d. per ton more for delivery to the 
end of October. Forge iron isin rather better request, and the 
price demanded has advanced to 29s. per ton. Makers will not 
commit themselves far ahead, and it is not easy to say what the 
price would be for deferred delivery. : 

Few holders of warrants care to sell at present. The price is 
nominally 30s. per ton. 

The stocks in Messrs. Connal and Co.’s stores at Middlesbrough 
and at Glasgow are still increasing heavily. At Middlesbrough 
they held on Monday last 292,759 tons, being an increase of 5533 
tons for the week, and 20,207 tons for the month, At Glasgow 
they held on that date 813,203 tons, or an increase of 16,476 tons 
during the month. 

Shipments are better than they were, but not so as might 
have been expected, considering the time of year. Up to Monday 
last they had reached 65,014 tons, or about 70v0 tons more than 
during the corresponding portion of July. In August last year, 
however, they exceeded the above figures by 10,000 tons. 

The demand for bar and sheet iron has slightly improved, but 
for other kinds of finished iron it is, if anything, worse than ever. 
Prices remain as last quoted, but makers are inclined to be some- 
what firmer, in view of having to pay more for pig iron. 

Only a year ago the miners of Cleveland were seriously dis- 
cussing the advisability of having their own representative in 
Parliament. They believed they were numerically strong enough 
to carry the Cleveland Division, and Mr. Henry Rowland, their 
Union secretary, was actually p in the field as a candidate. 
But then came the question of Ts the cost of an election 
contest, and, if they were successful, of afterwards providing a 
suitable income for their member. These seenny difficulties 
were too t to face, and it was wisely determined that Mr. 
Rowland should retire in favour of the present member. Just a 
year has ela » and the Cleveland miners, who have still “a 
frugal mind,” have just been considering whether they are not 
indulging in too much luxury, in that they are maintaining two 
paid officials—viz., a president and a secretary—and whether one 


tools having been | and 


advanced price would be easily made permanent, coals being now 
so cheap that an increase of 6d. a ton, if it were general, would 
not be much felt by the consumer. But if New continues to 
sell for shipment at the present very low rates, it will be difficult 
to maintain the prices now paid in Scotland. 
A national conference of Scotch miners’ del , who reported 
that they represented about 45,000 men, was held in Glasgow on 
Monday. The reports presented to the meeting showed that the 
working time was very generally restricted to eight hours a day ; 
that in many places the men were working only five days a wen, 
that over a large portion of the mining districts an advance of 
6d. a day had been conceded by the employers. It was also stated 
that the colliers were joining the district Unions in large numbers, 
and that the movement for improving their position was wide- 
and enthusiastic. The conference agreed to form “ The 
Scottish National Miners’ Federation,” to act as a central Board 
for the whole country, and to be composed of fifteen delegates 
from the various district Unions, the meetings to be held in Glas- 
gow. A code of rules was adopted for the Federation, and notice 
was given that at a future meeting a motion would be proposed to 
memorialise the Unions of England, Wales, and Ireland to call a 
national conference for the purpose of the questions of 
restriction and of wages. 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

TWELVE months have ela) since the completion of the Severn 
Tunnel, and some idea of the greatness of the undertaking is 
shown by the fact that it has taken the year to make the n 
alterations and bring all things up to a perfect state for openi 
the traffic. On Wednesday it was arranged to open it for g 
and min and it will not be long before the inger traffic 
will begin. The new unquestionably will usher in the thorough 
completeness for purposes of this the greatest engin 
success of our time, costing two millions sterling, and occupying 
thirteen years in completion. 

I have had a run over various railway systems in Wales during 
the last week, and have been struck by the changes and improve- 
ments made during the last year, and the ease and carefulness of 
working. For the last two months an enormous er traffic 
has been worked to North Wales without the slightest hitch or 
accident; and when it is considered that some of the lines were 
made in primitive times, and the s exacted was much less 
than now, it is most creditable to the railway officials i. 
noted considerable changes on the Brecon line, on the Mid Wales, 
where the necessities of the great ‘‘ Wells” district from Bwlth 
to —— and Llandrwdod are carefully looked after ; and on 
the Cam which from Llaindloes to Aberystwith and Bar- 
mouth has well sustained its reputation. 

The extension of the Whitland and Cardigan line to Card 
was accomplished this week, and a ot want supplied. Ano 
desirable connection would be with Fishguard ewport, Pem- 
broke, and a link with St. Davids. 

There is a slight change for the better showing itself in the steel 
rail trade, and some makers have quoted 5s. per ton advance as 
compared with the ruling price a few weeks ago. Heavy sections 
have been as low as 70s. per ton, but not lower. Prices cannot 
be expected to remain so low if the price of Bilbao ore continues to 
advance as it has within the last week. 


£100,000 in £5 shares, and 
For instance, Mr. Glas- 


£50 
lowering of the price of steel bars has bad an effect upon 
ve not been so firm in uence. It 
cases at 13s. 6d. and a few at 13s, 3d.—Bessemer steel and ordinary 


coke tins, 
Large e to America of tin-plates have been made of late 
8 tons going to Baltimore and Philadelphia, and 7 


or other should not be abolished. However, after an 
discussion, they have decided to make no change for the present. 
They have come to the sensible conclusion that there is more, and 
not less, work for leaders, when circumstances are adverse, and 
that it would be penny wisdom on their part to dismiss either of 


them just now, with increasing slackness on every » even 
though they can ill afford to pay their cost. 
NOTES FROM SCOTLAND. 
From Correspondent, 
THERE has strength in the iron 


market in the past week, prices indeed declined at the close 
of the past week, and although they have since rallied a 
little once or twice, they have not made any permanent improve- 
ment. The past week’s shipments of Sco pigs were fair in 
amount, being 8952 tons, as compared with 6528 in the p i 

week, and in the same week of 1885, Rather better ship- 
ments are being made to Canada, but the requirements of the 
United States are limited. One furnace has been put out of blast 
at Calder Ironworks, and there are now a age in operation, 
as compared with eighty-nine at the same date last year. During 
the week 3700 tons of pig iron have been added to the stock in 
mnal and Co.’s Glasgow stores. - 


in supplies sent by meray The Nunnery Colliery C y, 
which has four collieries in full work in the immediate neighbour- 
hood of Sheffield, is quoting for Silkstone bands, hand-picked, 
13s. 6d. per ton; best Silkstone bands, lls. 8d.; best Silkstone, 
screened, 10s. 10d.; second Silketone, screened, 9s. 2d.; cobbles, 
7s. 11d.; nuts, 6s. 8d. to 5s. 5d. 

The increase of prices for the South has been received here with 
satisfaction, as the coal trade has for a considerable time—in some 
instances for years—been entirely unremunerative to investors. 
Many coalowners have been compelled to work their » at a loss 
in the hope that the evil day would be tided over, and they would 
be in a position to take advantage of the favourable turn when it 
came. The meeting at which the advance was decided upon was 
very largely attended, and the conclusion come to was at once 
signified to the secretaries of the various Coalowners’ Associations, 
or their representatives, in Derbyshire, Nottinghamshire, and South 
Yorkshire. In this district, Mr. T. Parker Rhodes, secretary of 
the South Yorkshire Coalowners’ Association, had the resolution 
and request to take action in the hands of the leading district 
coalowners on Saturday morning. The first news of the advance 
came from Barnsley, where the miners’ officials had received early 
intimation, the owners’ secretaries, and some of the coalowners 
themselves, rigidly refusing information, under the idea that they 
could keep the decision a confidential affair. ly in com- 
mercial circles the hope is freely expressed that this may be the 
first of several advances in value of iron and other industries, the 
prelude to more profitable work and better employment. 

Several leading gentlemen who are largely interested in the 
heavy iron and coal industries—four of them as directors—inform 
me that though there is no great d just yet, there is all 


round a better feeling in business which points, they think, to the 


turn of trade havitig come at last. One or two of our large firms 
are icularly well up in orders for military material of various 
kinds, though there is not much doing in the gun departments, 
where old contracts are being 


completed. In armour-plates the 


Messrs. Co: 

Busi was done in the warrant market on Friday at 39s. 
cash. On Monday transactions occurred at 39s. 04d. to 39s. 9d. 
cash. Tuesday’s market was a shade firmer, with business at 
39s. 24d. to 39s. 4d. cash. Wednesday’s iron market opened at 
39s. 4d. cash. During day business was done at 39s, 54d., but 
closed with sellers at opening price. To-day business was com- 
menced at a 0}d. below previous night’s figure, but in course of the 
day recovered its lost ground, closing with buyers at 39s. 44d. cash. 

e values of makers’ pig iron do not exhibit much alteration. 
Free on board at Glasgow—Gartsherrie, No. 1, is quoted at 43s.; 
No. 3, 41s.; Coltness, 47s. and 42s. 6d.; Langloan, 43s. and 41s.; 
Summerlee, 45s. and 41s.; Calder, 45s. and 41s.; Carnbroe, 40s. 6d. 
and 39s.; Clyde, 42s. 6d. and 39s, 6d.; Monkland, 40s. 6d. and 
36s. 6d.; Govan, at Broomielaw, 40s. 9d. and 36s. 6d.; Shotts, 
at Leith, 44s.; Carron, at Grangemouth, 46s. 6d. and 43s. 6d.; 
5 og at Ardrossan, 42s, and 39s, 6d.; Eglinton, 39s, 6d. 
and 36s.; Dalmellington, 40s. 6d. and 38s. 

Upwards of 300 tons of steel billets made by the basic process 
were shipped in the past week from Ardrossan. 

Messrs. Neilson and Co., Hyde Park Locomotive Works, Glas- 
gow, have received an order for twenty engines and tenders from 
the Bengal and North-Western Railway of India. 

Since the beginning of the year, up till August 25th, 12,503 tons 
of hematite pigs were received at G! ww from Cumberland ports 
for transhipment abroad. 

The eable iron trade is very age The probability is 
that, following the usual , the wages of the Lanark- 
shire ironworkers will be reduced, in accordance with the award 
of the North of England Conciliation Board. e reduc- 
tion is due to the of the part 
colliers, together wit! e higher prices are charged for the 
coals. The advance i ae made on Saturday last by the coal- 
owners of Derbyshire, Yorkshire, and Nottinghamshire has given 
much satisfaction here, and were the coalmasters of Wales the 


tons to New York. Work has been resumed at Dafen works, but 

the wages question at tin works generally must come to the front, 

and revision take place if prices cannot be If, as some 

to 12s, 6d, a lower wage will be impera- 
ive. 


There are rumours in Swansea that enquiries are being made as 
Soe Germany of 10,000 tons of pig iron for tin 

As Ian ted, the co! strike in the Vv was of 

Coal exports show a slight falling off, Cardiff totals, for instance 
being 20,000 tons less than the week. Still the tone 
continues better, and though every one admits that there is good 
scope for improvement, it seems to be conceded that are not 
quite so bad as they have been. Cardiff suffers a good deal from 
the rivalry of Monmouthshire coal, and unprecedented prices have 
been quoted. Against this I shall expect some vigorous resistance. 
Limiting of output and advance of price have been advocated, but 
in degree this has been tried, and it is well known that some of the 
large coalowners still hold out for a shilling per ton more than the 
market rate, and if they cannot sell at this they keep their coal. 
Small steam is in brisk demand at 5s. Rhondda coal commands 
from 8s. 6d. to 9s.; but sales at the higher rate are limited. 
Pitwood sells at 15s. 6d. In patent fuel there has been an 
improved demand both at Swansea and Cardiff. 

A fine engineering work has been planned at Cardiff by Mr. 

ur, C. This is the construction of a mile and more of weirs 
on the Taff River. 


THE NortH or SWEDEN Trenk Raitway.— One of the 
most important measures before the last Swedish Parliament 
for the extension of the Great North of Swe- 
den ilway. This is the extension of the line which 
now ceases on the Augerman River, lat. 63} deg. N., to the 
bottom of the Gulph of Bothnia—i.c., the Finnish frontier, lat. 
66 deg. N.—or a distance approximately of 400 miles. At present 
the proposal is only made, and that provisionally, of extending 
the railway from its present terminus on the Augerman River 
Solleftea, to the town of Lulea, on the Gulph of Bothnia; and 
even towards this immense undertaking in sparsely populated dis- 
tricts, only a sum of £60,000 has as yet been granted, equalli 
but some ten miles of railway. Two lines have been proposed, one 
being about 320 miles in length, and the other 300 miles, the 
former of which has been decided on on account of the strategical 

rotection it will afford to the town of Umea. The cost of the 
ormer is estimated at £1,580,000, and that of the latter at about 
£60,000 less. These sums are very considerable to a comparatively 
poor country like Sweden, and which assume the greater importance 
as it may be doubted whether the line can ever be made to bear its 
own expenses. Still, the railway will undoubtedly be finished some 
day, though there is every reason to assume that the century ma 
close before the task is accomplished. The = of Sweden 
which this line will run has been termed ‘‘ The American West of 
Sweden,” as it is the most thinly populated in the whole country, 
and little or no agriculture can be ted in this rigid climate, 
where the corn—chiefly oats—is o’ The chief revenue 


North of England to follow a similar course, it is believed that the | and the 


frozen. 
of the railway will, however, be furnished by the iron ore deposits 
immease forests in the North of Sweden, 


Consignments of manufactured iron remain small, only one cargo 
to Lisbon having been men pte this week; but home trade is 
better, and a good demand continues from the tin-plate works, 
especially as steel bars have dropped 10s. per ton. 
I noticed lately in this column that a oiler insurance company 
was being formed in Wales. The fact is now published. It was 
last week, with a capital 
the names associated guarantee su 
brook and Mr. Cory, who figure amongst the leading coalowners 
of Wales; Mr. Inskip, of Bristol; Mr. C. Bath and Mr. Capper, of 
Swansea. Another noteworthy project is the Ystalyfera Iron and 
Tin-plate Com » which was also registered last week, with a 
50 
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AMERICAN NOTES, 


(From our own Correspondent.) 
New York, Aug. 21st. 

TuE makers of Southern iron have been making 
special efforts d the past week to secure 
contracts for large deliveries during autumn and 
winter. Brokers have been solicited to transfer 
their patronage from Northern to Southern fur- 
naces, under the the Southern 
and can be relied or foundry and forge 
purposes, The Sentiwe pig iron markets have 
ortainly improved, but are yet behind the re- 
quirements. Last year’s consumption of pig iron 
land States was about 100,000 
8 consumption will be a little 
placed in 


Lehigh irons in Eastern Pennsylvania. The 
makers of crude iron in Middle and Eastern 
Pennsylvania are on the ground looking after 
their interests, and will meet Southern com on 
tion successfully, Two furnaces have been blo 
out this week ua two more blown in, leaving the 
roduction, according to recent estimates, in 
Western Pennsylvania about 122,000 or 123, 000 
tons week, Rails are in active demand at 
34 —. to 35dols. To-day’s reports from Pitts- 
burgh show that a sharp improvement in demand 
for bridge and plate iron has set in, that the pipe 
mills are oversold, that ers for rails are 
coming in at 35 dols. 50c., and that the blast 
furnaces are all well sold up. Advices from 
Ohio, Indiana, and Illinois iron centres show a 
correspondingly favourable condition of nd for 
Agricultural implements are in good demand for 
shipment to the further West agricultural regions. 
Tool steel is selling well; , in fact, all 
of merchant steel is in (hey demand. The posi- 
tion in the iron trade is one of satisfaction to 
manufacturers and dealers. Forge iron is selling 
in Eastern and Western Pennsylvania markets at 
16 dols., Bessemer at 18dols, Heavy contracts 
have been placed this week for iron ore, 


NEW COMPANIES. 


Tue following companies have just been regis- 


Arauco Company, Limited. 

This company proposes to take over a concession 
dated 231d October, 1584, from the Government 
of Chili to Don Gustavo Lenz, of the railway 
from the City of Concepcion to Los Rios de 
Curanilahue in Chili, with the State guarantee of 
interest thereby given; also to construct, equip, 
and work such railway and other public or private 
works in the province of Arauco or elsewhere in 
Chili. It was registered on the 23rd ult. with a 
capital of £250,000, in £10 shares, of which 
12,500 are preterence shares, and will be entitled 
to a cumulative Be npr dividend of 5 per 
cent, until the railways are completed, and after- 
wards at the rate of 10 per cent. per annum, 
The subscribers are :— 


Colonel J. T. North, Avery-hill, Eltham 1 
60, "Castle- street, Liverpool, ‘mer- ‘ 
chant .. oe 
*Kobert Fowler, 6, Lombard- street, ‘engineer oe 1 
G. Hicks, Newquay, Voruwall, nitrate manu- 
doin abet Lee Park, Bl kkhe th, i 
ohn A sek ea ‘en eer 1 
1 
1 


The number of directors is not to be less than 
three nor more than seven; qualification, 100 
preference or 200 ordinary shares ; the first are 
the subscribers denoted by an asterisk; the com- 
pany in general meeting will determine remunera- 
tion. 


Calder Vale Room Power Company, 


This company was ence on the 24th ult, 
with a capital of £10,000, in £50 shares, to pur- 
chase the weaving shed and premises situate in 
Calder Vale-road and Ashfield-road, Burnley, 
Lancaster, known as the Calder Vale Shed. The 
subscribers are :— 


Shares. 
T. Burrows, Burnley, cotton manufacturer .. 1 
W. Brierly, Burnley, cotton manufacturer .. .. 1 
W. Burrows, Burnley, cotton garam oe 1 
W. Barker, Burnley, taper.. .. ee 1 
J. Ralph, Burnley, beamer.. .. .. es 1 
J. Dyson, Burnley, butcher . ee 1 
J. Moore, Burnley, ee 


Most of the articles of Table A of ‘the Com- 
panies’ Act, 1862, apply to the company. 


Moel Hebog Copper Mining Company, Limited. 

This company was registered on the 20th ult. 
with @ capital of £25,000, in £1 shares, to acquire 
and work the Moel Hebog Copper Mine, Carnar- 
von, The subscribers are :— 


Shares. 
D. Coventry-road, Birmingham, manu- 
ac 
Ww. Pride, ‘26, North John-street, Liverpool, 


itor 1 

nat Birkenhead, ‘accoun 10 
White, 20, South Liverpool, 

J. Graig, “south” John. street, Liverpool, engi- 

Solihull, Warwick, manufacturer 10 

J. Bell, Renshaw- ‘Liverpool, 


Table ‘A will apply. to ‘the company. Messrs, 
J. Oraig and Co., of 34, South Ji ohn-street, Liver- 
pool, are appointed consulting engineers to the 
company at such remuneration as the directors 
may de , provided that £100 per annum be 
the minimum. 


Central Transvaal Gold Mining Compan 
Limited 


This company proposes to carry mining 
operations in the South ‘Republic, but no 
inention is made in the memorandum of associa- 
tion of the particular properties to be taken over. 
It was registered on the 19h ult with a capital 


of £75,000, in £1 shares. The articles of associa- 
tion provide for the adoption by the company of 
an agreement, but the promoters have not yet 
registered this document, neither have they fur- 
nished any particulars as to its contents. The 
signatories, who render themselves liable for £1 
only, are as follows :— 


Shares, 
James Bacon, 79, Qucen-street, secretary to a 


“Gowlett, 11, Queen Victoria-street, stationer.. 

G. Holmes, 11, Queen-street, stationer 

J. Kenny, 50, Bow -lane, enginee 

60, Kiver-road, Upper ware- 
ouseman 


Cc. Montague, Risinghill street, Islington, 
J. Mann-street, “Burrey- “square, “con: 
tractor 


The number of ‘directors i is not to be less than 
three nor more than ten; the subscribers appoint 
the first; qualification for sub 
200 shares; the company in 1 general meeting will 
determine r are em- 

ered to appoint from a 
Sacater or managing directors, for such 
and at such remuneration as they may think fit. 


South Wales and Monmouthshire Boiler Insurance 
Company, Limited. 
This ame proposes to insure boilers, 
—_ machinery, plant, buildings, and other 
rty against loss or damage arising from the 
oo osion of steam boilers or the collapse of the 
flue tubes thereof, and to insure owners of steam 
boilers inst loss occasioned under the Em- 
ployers’ bility Act, 1880, or otherwise. It was 
registered on the 23rd ult. as a company, limited 
by guarantee to £1 each member, and with a 
capital of £100,000 in £5 shares. The subscribers 
are; — 


*John Glasbrook, Swansea, colliery proprietor .. 50 
*C. L. Bath, Swansea, copper works manager .. 50 
*C. J. Cory, Cardiff, colliery proprietor 50 


H. J. Goss, Swansea, chartered accountant lo 
R. Capper, ses, railway manager... .. .. 20 
James Inskip, Bristol, solicitor 20 


C. Price, Swansea, sub-manager Swansca Bank.. a 

The number of directors is not to be less than 
five nor more than thirteen; qualification, pod 
shares ; the first are the subscribers denoted b: ry 
an asteri » and Messrs. Thomas Cory of Swan- 
sea, E. Jones of a and Wm. Thomas of 
Brynawel, near Aberdare. The company in 
general meeting will determine remuneration. 


Viola Company, Limited. 
This company was registered on the 23rd ult. 
with a capital of £150,000, in £1 shares, to 
acquire the property, rights, powers, and privi- 


leges of the Viola Mining and Smelting Company 
of Colorado, The subscribers are :— 
Shares. 
B. 12, Great Portland-street 1 
W. H. Reynolds, Lombard Ho 
merchant 1 
Clarina Shaw, Lombard House, | ‘George-yard, 
secretary 1 
Percy Waiker, 15, Cloudesley-street, N., 1 
P. Evennett, 161, Clarence-road, Cla; 1 
K. Fox, 24, Lucretia- road, 1 
J. Ayers, 6, Oid Jewry, agent 1 


The ber of di 3 is not to be less than 
three nor more than seven; qualification, 100 
shares; the subscribers are to appoint the first 
and act ad interim; remuneration, £200 per 
annum to each director, and 5 per cent. on the 
surplus profits after payment of 10 per cent. 
dividend, 


St. Lawrence Corporation, Limited. 
This company was registered on the 24th ult. 
with a capital of £100,000, in £1 shares, to acquire 
the lands and estate known as the Mille Vaches 


7 ualification for a director will be the holding of 
ty shares. The remuneration of the board will 
be £200 per annum for each director, but until a 
complete eee Bes road railway, or tramway of 
the com open for enti, no fees will 
be payal “tg The hi et also be entitled to 
5 per cent. of the net earnings whenever, after 
paying 10 per cent. dividend, such net earnings 
shall be sufficient, 


Ystalyfera Iron and Tin-Plate Company, Limited. 

This company was registered on the 23rd ult. 

with a capital of £50,000, in £50 shares, to = 
the business and property of the Ystalyfera 

y, Limited, at Ystalyfera, Glamorgan, and ‘to 

ue wy paid shares of the nominal value of 

in part payment of the purchase considera- 


tion. The subscribers are:— 
Shares. 
Lieut.-Colonel F, Faulkner 
street, Durham 
C. Fisher Clark, M. Wigan 1 
D. Morgan, Ystalyfera, contractor 1 
T. Morgan, Ystalyfera, merchant .. .. .. «. 1 
W. Wil-iams, Ystalyfera, accountant .. .. .. 1 
J.T. Newton, C.E., Mumbles .. .. 1 
J. R. Coble, Brecon, solicitor .. .. 1 


The number of directors is not to viata seven ; 
the subscribers are the first ; qualification for sub- 
sequent directors, 20 shares; 3 the company in 
general meeting will determine remuneration, 


THE LUIZ I. BRIDGE AT OPORTO.! 


Tue following is an abstract of a paper by T. 
Seyrig, M. Inst. C.E., in the * Memoires de la 
Société des Ingénieurs Civils, ” Paris, 1886, p. 38:— 
ruitful site for the erection of great engineering 
works. After a lapse of eight years, the first 
celebrated bridge, with central arch of 525ft. 
span, and of great height,? has been followed by 
a second example, apparently similar, but really 
presenting many features of difference when 
closely examined. Its most notable peculiarity is 
i a single arch of 566ft. span provides two 
parate passages in the same vertical , of 

pa a the upper road is at a level of 164ft. above 
the lower one. This somewhat mars the bold 
effect of the work, but it serves to solve the some- 
what difficult problem of intercommunication 


between the different levels of the town. The | !° 


author, who designed both structures, gives a 
summary of the various plans submitted in com- 
petition for the later bridge, insisting on the 
me priety of endeavouring in such works to 

rmonise economy and the — of good 
construction with pleasing even artistic 
aspect. This attention to artistic effect he claims 
as a characteristic of the French school of engi- 
neering, 

“Tee arch of the Luiz I. bridge is so far the 
largest existing, and will doubtless remain so 
until the completion of the Forth bridge. It 
weighs, with its two roadways, about 20 tons per 
lineal metre of span—6 tons per foot. The arch 
rests on rollers, and its form is the opposite of 
that of the earlier bridge; that is to say, it is 
narrowest at the crown, instead of being crescent- 
shaped. The theoretical considerations which 
led to this change are discussed at length by the 
author, but the principal reason was the obliga- 
tion of allowing the lower roadway to pass 
between the springings of the arch, while assuring 
the transmission to the masonry piers of the wind 
stresses—that is to say, without interrupting the 
continuity of the cross-bracing. This difficult 
condition is asserted to have been satisfactorily | 1 
met, The width of each roadway is 26ft. 3in.; 
the upper road is at a height of 24ft. above the 
river; it is paved with wood and is laid with a 
tramway. The lower road is macadamised. The 
total weight of metal in the structure is about 
3200 tons, and its price will amount to nearly 


Estate, situate in the county and district of | £100, 


Saguenay, province of Quebec, Canada, bounded 
in front nA the river St. Lawrence, and behind 
by the public domain, on the south by the town- 
ship of Iberville, and on the north by the town- 
ship of Laval, with the timber, mines, mills, and 
buildings th 3 also to ire and undertake 
all or part of the assets and liabilities of the 
Dominion of Canada Freehold Estate and Timber 
Company, Limited. The subscribers are:— 


Shares. 
Hallett, 1, Hare-court, 


barr: 
row n, 
Eliott Dunean, 87, Basingball-street, colliery 


C. Langton, 54, Cannon- ‘street, surveyor. 
*E. Tamplin, 14, Smith-street, 8.W. 
Robert Parker, 32, King- -street, surveyor ee 
The number of directors is not to be less than 
three nor more than seven; qualification, £100 
in shares or debenture stock ; the first are the 
subscribers denoted by an asterisk, and Messrs. 
M. M. Moore, H. W. Spratt, and Major-General 
E. J. Wild. The remuneration of the board will 
be at the rate of £100 per annum for each director, 


Messina Provincial Roads Railway Company, 
Limited, 
This company was registered on the 20th ult. 


0 | with a capital of £200,000, in £10 shares, to con- 


struct, equip, and work railway and tramways 
but no mention is made in the memorandum an 

articles of association of the particular work to 
be undertaken by the company. The subscribers 
are: 


F. Mauelle, 101, Leadenhall-street, merchant 

J. Kerr, 101, Leadenhall- street, contractor .. 

G. Carr, 101, Leadeuhall -street, clerk. 

cler’ 


W. ‘Adams, 30 Peckham; -grove, accountant 
*A. Mattei, LL.D., 3, Plowden-buildings, Temple, 


barrister 
T. Floyd, ¢ Cc. E., 8, Victoria Mansions, 8.W. ee 

The number of directors is not to be lees than 
six nor more than eight; the first are the sub- 
scribers denoted by an asterisk and Messrs. John 
Holms, F.R.G.8., director of the Union Bank of 
London; Baron Ernesto Cianciolo, President of 
the Banca Siciliana; Antonio Melardi, Enrico 
Gazzera, J. Fyfe Meston, and such other persons 
as the subscribers may appoint. From the first 


, ordinary general mevting in 1889 the neccssary 


“The most important of the relates 
to the mode of the 
novel system, consisting in the employment of 
wire cables, by which the various parts were 
raised from barges moored in the river below, 
and assembled in their proper —, by 
manceuvres executed entirely from the side piers. 
This funicular system resulted at once in safety, 
rapidity, and great economy. The ironwork was 
constructed at the works of the Société de Wille- 
broeck, and the excellent workmanship conduced 
greatly to render the erection easy and econo- 


NEw METHOD FOR PROTECTING IRoN.—A new 
method, which promises to be easier of applica- 
tion than any previous, has been lately brought out 
by M. A, De Meritens, the well-known electrician, 
and if it succeeds as well in the hands of the public 

as it does with the inventor, should find a very 
application. The article to be protected 
is placed in a bath of ordinary or distilled water, 
at a temperature of —_, 70 deg. to 80 deg Cent. 
— 158 deg. to 176 deg. Fah. — and an electric 
current is sent through. The water is decomposed 
into its elements, oxygen and hydrogen; and the 
oxygen is deposited on the metal, while the 
hydrogen appears at the other pole, which may 
either be the tank in which the operation is 
conducted or a plate of carbon or metal. The 
current has only sufficient electro-motive force to 
overcome the resistance of the circuit and to 
decompose the water, for if it be stronger than 
this, the oxygen combines with the iron to produce 
a pulverulent oxide which has no adherence. If 
the conditions are as they should be, it is only a 
few minutes after the oxygen appears ‘at the metal 
before the darkening of the surtace shows that the 
gas has united with the iron to form the magnetic 
oxide Fe,0,, which it is well known will resist 
the action of the air and protect the metal 
beneath it. After the action has continued an 
hour or two the coating is sufficiently solid to 
resist the scratch brush, and it will then take a 
brilliant polish. The process is simple, and 
demands Dut little skill in its execution. Now 
that dynamo machines have superseded batteries 
as sources of electricity, all that is requiredisa tank. 
a quantity of distilled water, and a little power to 
drive the machine.—Scientific American. 


1 “ Proceedings,” Institution Civil Engineers. 
2 Minutes of ‘ Proceedings” Inst. C.E., vols. li, 
p. 302; lxiii., p. 177, aud Taz ENGINEER. 


THE PATENT JOURNAL. 
Condensed from the of 


Applications for Letters Patent. 
ts have been ‘‘ communicated” the 


address of the communicating party 
printed in italics. 
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10,774. REFRIGERATING ApPpaRaTus, T. Fishburn, 


Currine GaRMENTs out of 
10, 776. Ravouvine Trucks, 8. 8. Bromhead. — (4. 


, France. 
10,777. HaRvestine Macuingery, J. Hornsby and J. 
Innocent, Grantham. 
SpPRinG Cheek and Drivixc Powzr for 


CYCLES, 
10, Vatves for Pumps, &&., d. P. ‘Blackburn, 
Borrers, J. F. and J. H. Alion, 


Surraces for Propucine Corres of 
Type Waimre, J. T. and F. W. Underwood, London. 

10,782. Bustizs, M. Rosenstock, London. 

10,783. Pocket Camera, E. M. and G. H. 


t, 

10,784. Woop Pavement, E. 

10,785. Lock Nut, T. Hum: and E. w, Bristol. 

10,786. Buinps, RK. G. Hammond, Ipswich. 

10,787. Coast and HarBouR DEFENCE, R. Scott, New- 
castle-on- -Tyne. 

10,788. PorTLanp Cement, A. Smith and J. Roberton, 


iw. 
10,789. Hor for Inon and Stee, Works, C 
10,790. Hypro-carBon Vapour or Gas Exorgs, J. 
iw. 


10,791. Vaxve for Gas Buayers, W. L; Sheffield. 
10,792. AsH Pan for Firepiaces, C. and A. 


Sym, London, 
Enoinzs, E. Chadwick.—(T. Owen, 


10,794. Sewine Macuine, J. Davies, London. 
10, 795. Harmoniums, &c., H. Smith, London. 
10,796. Ox OBTAINING and APPLYING PowEr, J. B. Prohias, 
Mixx Cans, &c., F. H. Freeth and 
Pocock, Lon 
10 SULPHURIC J. P. Sprengel, 
10,799. SHUTTLECOCKS, G, Waket ld. 
10,800. CaRBON MACHINES, cs T Lister, 
10,201. Cross-Hzaps and Motion Biocks for Steam 
and other yap R. Edwards, London. 
containing AERATED, &c., Liquips, 
maon, 


10,804. Marcuzs, Cc. R. E. London. 

10,805. CaBLE RaiLways and CaBLe Car GRIPPING 
Mecnanism, J. J. Endres, 

10,806. Dnyine MAcHISE, re Lorimer, London. 

10)807. Topacco StaiePine and Booxine Macwings, A. 
M Clark.—(0. Hammerstein, U.8&.) 

10,808. Dressine, &c., SuRFaces of Carn WHEELS, &c., 
Sibbald.—(G. W. Miitimore, 

10,809. Automatic WericHinc Apparatus, W. B. 
‘Avery.—{C. C. Clawson, U.S.) 

INCANDESCENT KExecrric Lamps, J. T. Arm- 

trong, London. 

10% Compinep Pen, Pencit, 8. 
Steinhart and C. Q. Brugia, Lon 

10,8.2. RatLway Cars, H. Hale and 
D. W. kKichards, United 

10,813. OperaTine the Breakincand Griprixc Devices 
for Capiz Raitway Cars, J. J. Endres, 

10,814. Paper PuLp Screens, C. Russell and P. H. 


Jragin, London. 
Burrons, A. J. Boult.—(Z. Pringle, United 


10,816. TaeRmostats, J. E. White, London. 
10,817. and for Boors, &c., A. R. Burman, 


erpool, 
A. J. Boult.—(M. Jaeker and J. B. 
Maas, United States. 
10,819. StzaM Borwers, &., A. J. Boult.—(T7. Clifford, 
ero and Merers, T. Melling and F. 
ATER MoTORS 4 
Liv 
for CaBLE Raitway Cars, J. J. Endres, 
pdon, 
10,822. Iron and A. 
10,823. HARDENING Mera, J Johnson.—(La Com- 
rrance. 
10,824. ExecrricaL Batreries, J. T. Armstrong, 


Caste Lirrinc Mecuanism, J. J. Endres, 


10,826. Governors, P. M. Justice.— 
(J. B. Holmes and H. C. Covert, United States.) 

10,827. Fountain Pens, W. R. Lake.—(G. H. Sackett, 
Unated Sta States.) 

10,828. RENDERING TEXTILE Fasrics, &c., lMPERME- 
ABLE, W. R. Lake.—(C. Orlay, ww? 

10 829. Scorta Pavine Biocks, C. J London, 

10,830, Exastic Fasrics, O. Imray. Reithoffers, 
Sohne, and L, Bollmann, Austria. 

10,831. Propucine Execrric Licut, H. de Clairmont 
and ©, L. Field, London. 

Lerrer-Boxes, W. R. Lake.—{T. Maynz, Ger- 


1833. O11 from OLEaGiNous SUBSTANCES, 
10,894 Bott for Doors, &c., C. Groombridge and J.P 
LT for room a 


25th August, 1886 


10,835. Rorary Snow Carp, C. Mackey, Birmingham. 
10,886. Screw Fasteners for Winpows, J. Stow, Brad- 


10,842. Fipxovus MarTERIALS, Gibson and 
F. M. nm, Glasgow. 

10, "ROLLERS, &e., &., 
‘W. H. Jones and B. Jones, ‘Wolverham pton. 

10,844. Navas, N. Browne.—(2. Binenkel, Son) 

10,845. Parrerns fur Garments, C. 8. Pusey, London. 

10,846. Mess Tins, W. A. F. Blakeney, Glaxgow. 

Cov or RaILway VEnIOLES, R. “Sayer, 

ewpo 


10,848. Cover for Soaxixe Pits, A. 

10,849. SLIVER ‘of Manchester. 

10,850. Rapid of E. 


Brown, Live 
10,852. Mouupine and Prerarrc Om Szxp, &c., J. 
Garrett, Halifax. 


10,853. Stove or Fireptace with VENTILATING AR- 
RANGEMEST, A. J. Frey, London. 

10,854. VaLve Mecuanism, E. de Pass.(W. 
Hartmann, Germany.) 

10,855. Topacco-pipes, A. G. Wass, London. 

108. 6. WaTER Tar or Batt Vatve, W. Graty and J. 
W. Willis, Great Malvern. 

10, 857. SHUTTLES for Looms, H. Meissner, London. 

10,858. Press for CoMPREssING YaRN, &c., A. R. 
Donisthorpe, London. 

10,859. Raising and Conveyine Sewaag, &c., T. 
Elworthy, Leonard’s-on-Sea. 

10,860. Bricks, &c., E. Nunn, London. 

10,861. Raisine the Covers of Gas Puririers, &c., T. 


P. Hollick, London. 


Western markets for Southern iron, but it is not 
likely that this iron will meet with the same 
favour in the Kast because of the convenience of 
Shares. a 
,5U3. STOPPERS for BOTTLES containing AEZRATED 
toll 
Preference 
000. } 
ondon, 
10,837. &c., J. R. Shearer, London. 
10,838. Cioas, R. Nichols, Manchester. 
10,839. Taps or Cocks, R. Barnes, Liverpool. 
10,840. Fisnine Lings. F. J. Roberts, Manchester. 
Shares. 
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0,862. Avromatic ComPpensaTor for J. 
2 F. Redman, London. 


10,863. Woon PRINTING Macur J. Collis, London. 

10/864. Sroprers for Borr.ss, 

10, , INDICATORS or ANNUNCIATORS, C. H. G. Risch, 

ndon. 

10,866. P. A. Thomas, London. 

10,867. for Recepracues, Pipes, &c., used in 
the Perroitum Trapez, H. Thane, London. 

10,868. on Zinc Ore for Propvcine 
Cutorine, &c., J. Lea and H. R. Hammond, London. 

10,869. Inpicatine Mecuanism for Weicuine, W. B. 
Avery, London. 

10,870. Sewrxc Macurxe Suvutrie Winner, J. Gilmore 
and W. R. Clark, London. 

Va.ve Gear of Steam Evornes, G. L. Lambert, 


ion. 
10,872. Drsintecratine, &c., Macuingery, G. W. 
Elliott, Sheffield. 


ott, 

10,873. Gum, A. Rossi and C. Hellfrisch, London. 
10,874. Comprxep Sray and Foor for use with Iron 

FEncixa, C. Bennet, London. 
10,875. Unitisc Bars of Woop at Riert ANGLEs, C. 
10, Pai J. Pa 

876. Parstine BRusHes, 
Rer.ectixnc Lamps, &. T. Strangman, 


10,878. Pe Pratss for Propucine Stencits, E. de Zuccato, 

10,879. Ramroap Gates, J. H. Cluever and N. Thelen, 
London. 

AmavcamatTinc Apparatus, T. D. Williams, 


ndon. 

10,881. Roastixe Corrss, &c., C. H. Bartlett, Lond 

AmricuLarons for Passe A. 
on. 


26th August, 1886. 
10,883. Fitters, F. W. Brownlow, Manchester. 
10, Me rtinc Syow on C. J. Henderson, 
ick. 
10,885. Spuericat Steam Enorvgs, W. E. Bland.—(W. 
Pavey, India.) 


10,886. Macninery for Frammc Hats, &c., J. Bevan, 
Manchester. 


anchester. 
- Hixces, H. H. Brand and W. H. Harper, 


10,888. CASTERS, E. Moore, Birmingham. 

10, "889. Dravcut Recu.ator for ~~ G. Adamson 
and J. T. Fenwick, Gatesh 

10,890, Tramway Rais, B. 

10,891. AsBEsTos as a NON-CoNDUCTOR of Heart, W. 
Finlayson —(R. H. Martin, United States. 

10,892. Mrasurmnc the Distances TRAVELLED by 
VERICLES, A. Barker, Seacombe. 

10,893. PREvENTOSG the of Borers, &c., R. 
Williamson, Kingston-upon-Hull. 

10, for Burnixe On, J. B. Fenby, Sutton 


10,895. Breecu-Loapinc ARMs, T. Woodward, 
10,896. LicuTrsc Streer Lamps, J. J. Butcher, New- 


castle-upon-Tyne. 
10,897. of Ramway Rouse Stock, T. 

Oldham, Manchester. 
10,898. MAcHINERY for Burrons, J. M. Carlyle, 


10,899. Fitticranine Paper in the Wes, 8. J. Timo- 
howitsch, London. 

10,900. FasTentne for Scarr, J. Ayres, London. 

10,901. Creck System, E. G. Peyton, 


10,902. _—_— the Movrus of Bacs, D. A. B. 
Murray, jun.—{T7. Cleary, United States. 
Mug, P. Jensen.—{K. G. Dahl, 


10,908. I a Tennis Bats, F. H. A London. 

10,905. ComBIvep PLayING-caRD LDER and WHIST 
Marker, G. F. Liitticke, London. 

10,906. Covers for Books, &c., W. G. Stoneham, 
London. 

10,907. Stirreners of Stays, R. Goff, London. 

10, 908. Revoivinc Heet, W. Muirhead, London., 

10,909. Castors for Furniture, J. Garvey, London. 

10 910. Osrarnine AnrHRaceng, C. L. Remy and C. A. 


London. 

10,911. the Juice of Brerrroor, P. 

Labérie, on. 

10,912. APPLYING Execrriciry to the Human Bopy, 
8. Pitt.—(H. and W. P. Fairbanks, United States.) 

10,913. Cooxixc Stove, P. Lapierre, London. 

10,914. Borixe APPARATUS, . J. Haddan.—(A. Fauck 
and E. Hasenoerl, Austria.) 

— Parquetry, H. J. Haddan.—{C. Gartner, Ger- 


y-) 
1081 916. Actions in Orcans, G. Adams and 
F. Marshall, London. 


10,917. Asrracats for Roors, D. Brown, London. 
10,918. Pursz, J. E. Dowley, London. 

10919. Caney Tops, &c., T. D. Bayliff, Liverpool. 
Botts for Fasteninc Doors, F. Henson, 


10,921, Rarsinc Beer, T. Sellars, T. Lockerbie, and C. 
Simpson, Lo: London. 

10,922. Lupricators for Stzam Encrvgs, J. Smith and 

R on 

EVOLVING J. G. 

10,924. Transrer of Loaps 
worth, London. 

10,925. Ionrrmne Fires, &c., R. G. Bothamley, London. 

10,926. AppLicaTion of Inpvucrors, C. D. Abel 
—(——-Siemens and ——Halke, Germany.) 


27th August, 1886. 
10,927. ApMrnisTRATION of Mepica T. B. 
Grant, London. 
10,928. Trap Twistisc Frames, T. E. Smith and J. 
Bradford. 
10,929. Foorpatis, W. 8. Bellerby, Bradford. 
10, 290. — Lear BRACKET, T. Osborne, Barrow-in- 


10,9 931. Taster, 8. H. Crocker, London. 
10, 932. THREAD Guipes and Movuntrnes, 8. Tweedale, 


10,933. BLEACHING, &c, Marerians, E. and 
G. E. Sutcliffe, Halifax. 
— and -MAKING Apparatus, A. Burgon, 


anchester. 
10,935. Varve Mecnanism, J. H. Dickson and H. W. 
wa 
10,936. Core Bags, C G. and J. E. Jordan and F. 
Herbert, Newport, Mon 
10,937. Castors, E. Moore, Birmingham. 

10,938. AppLicaTion of Leap to PIANOFORTE ACTIONS, 
J. I. Hemmingwa 
ITHOGRAPHIC LLERS. 

and B. Barker, Sheffield. Pi 
10,940. Dare Rack, F. Sewill and J. Bélicard, jun., 
Manchester. 
10,941. Tors, G. Fischer, Berlin. 
10, Sarery Courtine for J. Aylward, 


entry. 
10, for Tastes, &c., E. H. Hodson, Bir- 
10,944. and Screw-privers, J. K. Starley, 


19,945. — Hats, 8. Wilde, Hyde. 

10, 946. LireBcoy, F. J. and O. J. H. Davis, Plymouth. 

10,947. Raisinc, &c., Wixpow &c., J. Robert- 
shaw, Manch 

10,948 SHEEP-SHEARS, D. Ward and P. Ashberry, 
Sheffield. 

10,949. Force UGHT APPARA' J. W. 
TUS, Holden, 


10,950. Vatves or Taps, 8. Bennett, London. 
0,951. Boots, J. and G. Garrow, London. 

10,952. BRANDING Irons, M. H. ‘Dement. +e. a. Han- 
son and B. C. Band, 

10,953. Muar Sare, F. Plaister, London. 

10, 254. Stay for Wuspows and Doors, W. E. Copping, 

er) ey. 

10,955. Brearsonate, J, Watts and W. A. 

Richards, Liverpool. 


Inprcatine, &c., TEMPERATURE, J. Murray, 


10,957. Pacovorsen of BEnzoL, ANTHRACENE, 
THALINE, &c., from Napurna, &c., A. Nikiforoff, 


London. 
10,958. of H. J. Haddan.—(&. 


10,959. Buckxs, 8. J. Scovill, 
10,960. Marsriat for REMOVAL of Parr, M. Bene- 
dictus, London. 
_ FuRNACEs for STEAM Borers, &c., W. C. Thayer, 
on. 
10,962. W. H. Irwin, Canada. 
10,968. H. e Heine, U.S.) 
= Lake.—({A. R. J. von Wehr- 
t, 
a and other Toots, C. J. Grellner, 


10,966. Macuinery into and 
out of Action, J. A. London. 
10,967. Hoprast Burxps, E. A. Showell, C. 
Show ell, and E. Showell, jun., Birmingham. 
10,968. AnmmaAL and other Outs, &c., A. 


é&c., A. Brin and L. 


28th August, 1886. 
10,970. Ficrers for Tza-pots, C. Phillips, Aston, near 
am. 
= Sream Generators, J. Rance and J. Liddell, 
10,972 J. Hornsby, J. Innocent, and 
C. James, Grantham. 


10,973. on Humpage, Bristol. 
10,974. ADHESIVE LABEL and Gum Tas, E. Byron, Bir- 


gham. 
10, THREAD Winpinc Macuings, J. Booth, London. 
10,976. Preumatic Toy, J. Chadwick, London. 
Gas Brackets, &c., J. J. Royle, London. 
10,978. RaPIDLY Heatinc or CooLixe Liquips, J. J. 
and J. Brown, London. 
0,979. CanpBpoaRD Boxes, W. Dickinson, 
3 un,, and L. Gardner, London. 
10,980. FrEp or the DELIVERY of CrRcuLaR or other 
Oxsects, W. Ackroyd, Blackburn. 
10,981. Execrric Bevis, W. Moseley, London. 
10,982. Execrric w. y, London. 
10.9 983. CoLLecTinc Waste Heat from Borns 
H. Montgomerie, Newcastle-on- 
10,984. Fryers for Sprsninc and 
Ww. Young, G Ww. 
10,985. Free Apparatos, P. 
Bowden and R. Hargraves, Bolton. 
Sroprerine Borries, G. W. Ellis, Hudders- 


Hives or Sxrixs, J. Townsend, 

iw. 

10,988. Tarzap Macunvas, J. M. Cryer and 
J.T. Wibberley, 

10,989. Wire, W. Walton, Manchester. 

10,990. HeaTine ic ToRKisH Barus, T. Lawley, 


ham. 
10, Tap for Wrvgs, &c., 


10,992. Key Laset, J. Dublin. 
10.993. cont or SToprers for Borties, M. L. 


10,994. Bentas or Beps, J. T. Wylie, Glas- 
10095. Uriuisation, of from SLAUGHTER- 


Houses, H. P. . Madsen, Lond 
10,996. Drums of Rorany Scaxens, H. Shield and C. 
usins, Londo’ 


sen., W. 


nce. 
11,000. Deronatinc SicNats on Raltway 
G. 8. Spencer, London. 
11,001. GaLtvanic BATTERY, W. H. Beck.—(La Société 
Perreur-Lloyd et Eteve, France. 
11,002. Pires, Ww. = Beck, London. 
11,008. Erecrricat Raitways, C. D. Abel.—(——Sie- 
mens and —— Halske, Germany ) 
11,004. and VaLves for LAVATORIEs, 
&c., P. Winn, London. 
ll, or SHaRpenine LEaTHER, C. Wagner, 


Rosser Watch Prortecrors, G. B. Gardner 
d W. Barker, London. 

11,007. Key Rove, T. W. Henry, London. 
Brveraces formed Drssovixa CHEMICAL 
Mrxtourgs, R. C. Scott, Liverpool. 

11,009. Neck-tres, G. Englander, London. 

11,010. Corvertinc Mecuanism, A. J. Boult.—(A. 
Blechachmid, Austria.) 

11,011. DISINFECTING Powprr, J. W. Knights and W. 


eit @ W. 8. Lees and F. 8. Lees, 
1 4s GoveRNors, W. 
London. 


11,018. Maxrxc Butroy-noies, A. p 
ll, ‘014. SEPaRatTinG CREAM Mux, H. H. Lake.— 


P. 
30th August, 1886. 
Pistons for Stzam Enorves, A. MacLaine, Bel- 


016. &c., J. Taylor, Manchester. 
"017. Gray, , &e., W. . Radford, Liverpool. 

in 018. 8110s, T. Varley, Ski “in-Craven. 

ll, "019. MEASURING FaBRIc, Glasgow. 

11.020. Borries, &c. , T. H. Duckworth 


and 8. Wright, 
11,021. Surraces, W. Horrox and 


tson, Brigh' 
11,028. Pavine, &c., F. Wicks, 
11,024. for Street Loco: 


11,025. Corrosion, &c., of Boiters, 8. 
Fire Compositions, E. A. 
ll, On of Watts, J. Sutherland, 


the Lees of Toy Horsrs move to 
represent or H. Tanner, Walt- 


11,029. VALVES oodeey &c., W. Wellbury, London. 
11,030. Berrus, D. Li 
ll, 031, —— APPARATUS, J. P. Pearson, 


11,082. for Corrine, &c., Purposes, H. Heatly, 
on. 
ll, of Ficgurep Ciorn, D. Green- 


Lon 
11,034. TREATING SKINS of OxEN to produce an imita- 
tion Hoe, &c., Leatuer, E. Edwards.(H. Hibuss, 


Germany.) 
11,035. Sraaw Piarr by Macutye, W. Bates 
and F. Smith, Luton. 
11,086. Hrxoxs, F. Northall, jun., Birmingham. 
11,037. Corpyine Presses, A. 
J. Boult.—(B. L. Fargo, 
11.039. Sarery of Rirtz Ranozs, T. C. 8. Brown, 
Nunhead. 


New Secowpary Barrery, E. Andreoli, 

ll, ‘oa. OxssERviING from a by 
TaERMom &c., P. Moennich, Lon 

11,042, Wasnine ACHINERY, A. London. 

11,048. Maxine Wax, &., to Licnt Prres, 
D. Lindo, London. 

11,044. Sration Boxes for Lire Buoys, G. Aram, 


ion. 
11,045. Pires and Frrrinos, G. L. Lavender 
aud H, P. Lavender, Londen, 


11,046. Marquess, &c., W. R. Gibson, 
11,047. 7, Lanes for Ox de Ract, 


11,048, F. Candy, London. 

11,049. Toots used in the Manuracture of 

with Screw Sroprrers, W. Macvay, R. Sykes, and H. 
Codd, London. 

11,050. Enares, D. Joy, London. 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office official Gazette.) 


098. Macuine Be.tina, Alfred J. Gasking, 
1880.” of Middlesex, England.—Filed 


on said rods 
tween the sides of Pegh me and presenting the 
operative surface to the ae substantially as set 


forth. ping The combination of the links, C, having 
ith the transverse rods D, which 


are arranged on said rods to present a 
to the substantially as set forth. 


344218. ArracHinc ARMOUR-PLATES TO VESSELS, 


Tardy, Douvres, Calvados.—Filed March 
4 
The combination of the armour- moe 


wall, an attaching bolt, a sleeve surround: 

Z (2) In combination with a 

wall and armour-plate, a bolt periae the threaded end 


rounding said bolt, substantial as described. (8) In 
combination with the armour-plate and the 

walls, the bolts having reduced shanks of uniform 
diameter and serving to attach the armour-plate tosaid 


y 
tion, with the armour-plate and the wail, of the bolts 
passing through the wall and tapped into said armour- 
plate, the sleeves surrounding the bolts, the packing 
rings at the ends of said sleeves, and the cups, was 
and nuts at inner ends of the bolts, substantially 
as described. 


344,027. Vatve Gear, Charles H. Benton, Cleveland, 
wal 
Claim. e combination. a valve gear, of 
crank wrist, a lever moved thereby, and two links 


nected to said lever, one 


con: ives motion to 
the valves, and the other causes to vibrate 


relatively to the crank wrist, substantially as and for 
the pu setforth. (2) Thecombination, in a valve 
ar, of a crank wrist, a bell-crank lever, 8 and 31, a 
ink, 2, giving motion to the valves, and a link, 5, 
joined to ee frame, substantially as and for the 
purpose set f 


$44,829. Macuine ror Grixpina Twist Driis, 
Sumner G. Ryder, Cleveland, Ohio.—Filed December 


nding machine, the com- 
revolving the of a cam and spring the 
swinging the dt Iatera 
ge for s e rall: 
the direction away from th © drill e parts being 
ed substantially as Ina drille 
machine, the combination, witha box pivotted 
nem ang a = som ed in the box, said 
8 ESe having play, of of a flange connected with 
a on ‘or en, fil 
turn the box and spindle la‘ 


grin machine, 
and to turn in age plane, 
le journalled and ha 
connected wit 


e, said 
end play in the box, of a 
ith the dle, a cam to swing the 


box and Ne pena cape laterally, and a spring for holding the 
flange an: contact, the parts being arranged 
as set forth. (4) a aril nding 


achine, the combination, with a box and spindle 
pivoted to turn laterally, the said spindle being 
ournalled in said box, a ange and cam for turning 
the box laterally, of a cam ee per | with the box, 
and pins or projections connected with the spindle to 
engage the lateral cam to control the end movement of 
spindle, schine, the. as set forth. (5) a 


sore onad ding arm or trunnion, a spindle 
journalled and having end play in the box, a flange and 
oy for turning the box laterally, of acam and engag- 
controlling the end movement: of the 


bstantially as set forth. 


344,502. L. Schutte, Philadelphia, Pa. 
—Filed March 6th, 1886. 

Claim.—(1) In a jet cond: apparatus, as a 
means of automatically supplying live steam to main- 
tain the action during the cessation of exhaust steam, 
the combinatien, substantially as described, of a steam 

et condenser and a live steam supply valve connected 
operating appliances with the vacuum chamber of 
condenser and contr y, variations in the 
vacuum or pressure therein. (2) In combination with 
herein described, to be 
ted by exhaust or low-pressure steam, a valve to 
mit live steam to continue the action of t the appa- 
ratus during the tempo: failure of exhaust steam, 
and devices to open and close said live steam valve, 
connected with and controlled by the vacuum in the 
condenser, substantially as described and shown, 
whereby the live steam is automatically shut off 
during the continuance of the vacuum by the ary 
steam. (3) In combination with the combinin 
its encircling chamber, the water nozzle, and 
steam nozzle, valve 8, contro! 
fluid pressure through an auxiliary piston, an hed 
connecting the same with the interior of the con- 
denser, as described. (4) In a condenser to be 


ited bf exhaust or low-pressure steam, the Jed 
bination the combining tube with inlet open: ings, 
as described, its chamber, the water 
sion nozzle, the eading from the middle of 
the water nozzle to the atmosphere, and a valve for 
closing said passage. (5) In a jet condenser of the 
type herein shown, the water inlet nozzle, combined 
with the age leading outward from an inter- 
mediate po t in the a of said — and a 
d to sai 


of air and the of (6) Ina 
steam jet apparatus, the combination of the inlet 
nozzle and lating ram = spindle having one 
end guided by said nozzle. (7) In combination witha 
jet ptr eaten of the type herein described, an out- 

opening exhaust O to permit the free escape 
of the incoming steam when the condensing action 
ceases, 


26th, 1885. 
of a metallic frame, substan’ ly as 
transverse rods, in combination with pieces of leather 
moved endwise, substanti: as set forth (3) Ina 
Brin and L. Q. Brin, London. box 
10.969. Steam 
Q. Brin, London. 
| 
= 
iim ==/ © We= 
= 
cul RS = / 
4 
Ingham. 
10,997. Keys or Wrencues for Turnrse Nuts and 
Botts, B. J. B. Mills.—{J. Thibaud, France.) 
10,998. Buiracuinc Corror, &c., B. J. B. Mills.— 
(F. V. Serikoff and W. Smith, Russia.) 
10,999. 8. 8. Bromhead.—(4. Legond, — 
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wall bination (344,502) 
: with the armour-plate and protected wall, of the bolt 
having a shank and the sleeve surrounding 
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11,022. Or Lamps and Stoves, C. T. Green- TA \ 
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gow. 
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VISITS IN THE PROVINCES. 


PATENT SHAFT AND AXLE-TREE COMPANY’S WORKS, 


Tue Patent Shaft and Axle-tree Company, whose full 
complement of men is 4000, though little more than half 
that number are now employed, has three separate works 
at Wednesbury, and derives its title from an improved 
form of cart axle-tree, for the manufacture of which the 
company was originally started. This, however, is a thin 
of the past, though — quantities of railway wheels an 
axles are produced. The wheels are made by placing, in a 
ring or hoop, bar iron spokes, bent as described in our last 
impression in connection with the Midland i and 
Wagon Company’s works, covering the heated centre with 
a washer made white-hot on both sides, the whole being 
subjected to pressure in a hydraulic press. This manufac- 
ture, however, carried on at the company’s Brunswick 
works, was not in action during the meeting of the 
British Association. The company’s machinery for pro- 
ducing cold-rolled shafting was also, unfortunately, not in 
operation during our visit. 

The company does not now make pig iron, some old 
blast furnaces which have long been disused being now in 
course of demolition. At the Mon Bay Works, steel is 

_ made chiefly by the Martin process; but there is one old 
_ pit which receives molten metal from an open-hearth 
Farnece or from two Bessemer converters, as occasion may 
require. For the open-hearth process the Batho furnace 
is employed exclusively, in which—just the reverse of the 
arrangement in the Radcliffe furnace adopted at Woolwich 
Arsenal—the various portions are kept separate. The 
furnace ~ or reservoir, is cylindrical with a flat bottom 
and vau roof, lined with silica bricks; and the four 
regenerators, reversed about every half-hour, are in the 
form of tubes or age , making a quincunx with the 
central furnace. e regenerators are encased with boiler- 
plate, also lined with silica bricks; but, both in their case 
and in that of the reservoir, there is a layer of the red 
ashes from slag heaps outside the silica brick lining. 
Thanks to this excellent non-conductor, the outside of the 
regenerator remains comparatively cool, while there is 
intense heat within. The hot air and gas from the pro- 
ducers mingle in the crown of the furnace, and are 
reflected on to the bath of molten metal. A great advan- 
tage of this furnace—with which every satisfaction was 
ex by the engineer, Mr. Wailes—is that the brick 
lining can be renewed in a great measure from the outside. 

At the Old Park Works bridges are built and erected, 
to be afterwards taken to pieces for shipment. Here was 
made the Benares —~ with seven spans of 360ft., and 
here are now being built a bridge for Cairo and a lattice 

irder bridge with vertical struts for the Indian State 
| lng having the diagonal tension-rods that run in one 
direction provided with screws and nuts for exactly adjust- 
ing their tension to that of the bars crossing them in the 
pr direction. Holes in plates are marked off by means 
of a wooden template, into the holes of which are passed, 
first a centre punch and then a piece of pipe dipped in 
white paint, for showing the position of the centre mark. 
Hydraulic pressure of 400 ib. per square inch is obtained 
by short-stroke pumps, and Tweddell’s hydraulic rivetters 
are used where possible. 


MESSRS, THOMAS PIGOTT AND SONS’ ENGINEERING 
WORKS, 


These long-established works, situated at Spring Hill, 
alongside the Birmingham Canal, by which supplies are 
received, have of late years been increased by <ahine over 
the business of the Atlas Engine Company, whose type of 
engines are still made. Including a separate department 
for welded plate tubes, the works cover more than five 
acres of ground, and employ about 500 men, including 
erectors sent out to all parts of the world, even to the 
Antipodes. They are capable of turning out three boilers 
and one engine a week, in addition to bridge, and 
water-tube work. For bridge and girder Sak When 
there is repetition, the holes’are marked off with the aid 
of a template. Steel is being more and more used for 
boilers; and in such a case the rivet holes are drilled. For 
this purpose, an improved double drilling machine, sus- 
pended inside the cylindrical shell and worked by rope 
gear, drills two holes, diametrically opposite to one another, 
at the same time. Both steam and awe rivetters are 
used ; and rivet blanks are headed in a belt-driven press, 
the lower die of which is brought forward to receive them 
by a lever and links. 

The firm has been engaged in the manufacture of gas 
apparatus for over sixty years, during which period the 
capacity of gas-holders has increased 
from 40,000 cubic feet to 8,000,000 
cubic feet, and the diameter from 
60ft. to 220ft. All the rivet holes 
in a gas-holder sheet are punched 
simultaneously by a hydraulic press ; 
and in telescopic gas-holders the 
usual water-joint angle-iron and 
rows of rivets for the 
hydraulic joint are superseded by 
curved plates, as shown in the 
annexed sketch. This joint, with 
three lifts of 36ft. each, has been 
adopted for the gas-holder, 184ft. in 
diameter, put up by the firm at 
Sydney. - 

Messrs, Pigott and Co. have lately 
turned their attention to supersedi 
cast iron water mains by those o' 
wrought iron, so as to save weight in 
rT over difficult ground. They 
have lately taken an order for eight 
miles of 14in. piping for South 
Africa, in which the reduced weight 
over a distance of 700 miles will 
effect a saving of £20,000 in the 
transport, An experience of twenty years proves that 


ordinary dipping and painting secures perfect immu- 


nity from oxidation. In the case of cast iron water mains 


it is necessary to break at least one length in order to take 
up any portion ; but the firm has devised an improved joint 


shown by the accompanying sections, for their plate iron 
mains, by the use of which any length may readily be taken 
upand laid downagain. In this arrangement, which has been 

age for the Kimberley Waterworks, a length is laid 
with the joint collar passed over one end. 


hen the 


DIAM 


} SECTION OF COLLAR 
adjoining length is placed in position, the collar is brought 
over the joint, as shown in the sections; and the joint is 
caulked with yarn from both ends, over which lead is run 
in the ordinary way. If it be required to take up a length, 
the lead and yarn are picked out; and the collars of two 
joints are run back over the ends of the pipes, when the 
ength may be taken out. 

In making these tubes, powerful rolls for bending plates 
15ft. long and of any diameter have been put down at the 
works, and they are believed to be the — in the 
country. Tubes up to 18in. diameter are rolled with a 
single plate in the circumference, so as to require only one 
longitudinal joint. To remove the tube from the rolls, the 
top rol] of the three is withdrawn through one standard 
in a few seconds by means of a quick screw, worked 


~ 


FLOOR 
TRI 


SS 


ing from a separate engine. From 
about 9in. = sin diameter, the tube seams are welded 
by a drop hammer on an arm terminating in a curved 
anvil, with a gas furnace close behind the hammer. Fire- 
box flues for vertical and donkey boilers, and also the 
Adamson and Arnold barrel-shaped flues, are made in 
the same way. Indeed, the largest Lancashire boilers 
might thus be welded up in one piece, as well as all vessels 
where absolute tightness under a high pressure is required, 
such as torpedo-launching tubes and Westinghouse air 
cylinders. 

The British Association members were shown a new 
method of welding up sugar and saltpetre pans, jally 
for South America. e four seams were originally 
rivetted, but it was found that they leaked, while the 
rivet heads offered an obstruction to cleaning out. The 

is now, as before, made up of four segmental plates, 
nt hot in dies under the hydraulic press. They are 
fitted together in position, the outer contiguous edges 
having been chamfered off by being sheared at 
an angle, so that the cross seam is a V-shaped 
furrow. The pan is mounted on temporary trunnions in 
the end of the beam, consisting of two flat bars on edge, 
shown in the annexed sketch. The beam is carried on a 
counter-weighted truck running on rails, so that it may be 
taken oe and withdrawn from the hammer and gas fur- 
nace, while the pan may make a complete revolution on 
its temporary axis between the bars of the beam by means 
of the hand wheel, shaft, worm, and worm wheel. The 
pan is run up to the gas furnace, which has already raised 
to an intense heat some refractory material underneath it. 
When a portion of the seam is brought to a welding heat, 
a rod, with the end also at welding —_ is laid in the 
furrow, and that portion, brought under the hammer, is 
welded. This operation is repeated until all the seams are 
made good, with the result that they can scarcely be 
detected, and the welds will stand any test applied to the 
remainder of the plate. The arrangement illustrated is 
capable of dealing with a pan weighing between one and 
two tons. 
The chief peculiarity of this gas-welding apparatus, 


chain 


which is only worked by Messrs. Pigott, Messrs. Lloyd 
and Lloyd, and a few selected licensees—and probably the 


secret of its success, lie in the fact that the gas—whether 
ordinary retort or water gas—is th mixed with 
the air necessary for its combustion at a point far distant 
from the tuyere by which the welding heat is developed. 
This requires that the mains contain an explosive 
mixture for several hundred feet of their length; and the 
explosion is only kept back from the pipes by the velocity 
of the blast forwards being greater than that of the explo- 
sion backwards. The air and are drawn togethi 
oe a blower several hundred feet from the tuyere; 
but, if the blast should cease from any cause, a loud explo- 
sion would take place. This, however, is rendered harm- 
less by cleverly arran, explosion valves, consisting’ of 
thin discs of india-rubber, which, though shattered them- 
selves, allow an explosion free access to the — 
without doing any elees. By proportioning the admis- 
sion of gas and air an excess of gas can always be main- 
tained, so that there is no probability of burning the iron; 
while, —- the gaseous fuel, no dirt or cinder can 
into the wi The consequence is that the thinnest sheets 
of iron or steel may be welded with the greatest ease and 
certainty. 

A. KENRICK AND SONS’ HOLLOW-WARE WORKS. 

These works at West Bromwich, the frontage to which 

is in the Gothic style of architecture, little ive of 
the ware produced therein, cover five acres, of which more 
than three-fourths are built upon. Having until lately 
emaloret 1200 hands, the company has, during the period 
of depression, only reduced the number to 1100, but they 
are working only about five and a-half days in the week. 
The company has, with thorough confidence ina revival of 
trade sooner or later, taken advantage of the low price of 
materials and labour to erect new works covering six acres 
on the other side of the street, and buildings are rapidly 
approaching completion. Fuel and raw materials, chiefl 
pig iron, are brought quite up to the works by the Sou 

taffordshire Canal, which also removes the fini pro- 
ducts. From 60 to 70 tons of hollow-ware—that is to say, 
| ae kettles, &c.—are turned out weekly, together with 

rom 40 to 50 tons of small cast iron such as door 
knockers, umbrella stands, and thelike. A lft. 9in. tram- 
way is laid throughout the works, which are remarkable 
for their order, neatness, and cleanliness. As accumu- 
lations of dirt and cotton waste are greatly con- 
ducive to, if, indeed, not the actual cause of fire from spon- 
taneous combustion, the rule is strictly enforced that the 
shops be thoroughly cleared and cleaned every night. 


STEAM HAMMER CYLINDER 
7 


SUCAR PAN 


LINE 
\ANVIL. 


MESSRS. PIGOTT’S GAS WELDING PLANT. 


All the hollow-ware is cast in green sand moulds, in 
boxes made specially for the various articles and sizes 
thereof required. Pots are cast a full jin. thick at the 
bottom and less than jin. elsewhere. After being turned 
out of the moulds they are placed, one within another, in 
pans, made of boiler plate, closed by a cover luted with 
clay. The pans are placed in a furnace for annealing, and 
allowed to cool ually, thus diminishing the brittleness 
and hardness of the metal, so that the outside may be 
dressed and the inside turned. The dressing is effected by 
holding the against rapidly revolving emery wheels ; 
and the inside is turned—even in the case of oval pots— 
entirely by hand, a very smooth surface being given. 
After cleaning with sal-ammoniac, to remove grease, the 
pot is placed on a fire like a smith’s hearth. Pure molten 
tin is poured in and rubbed on the inside with a cork held 
by arod. The excess of tin is then poured out, at two or 
three pours, in such a way that it shall give a final wash 
all over the inside, to insure smoothness and uniformity in 
the lining—an operation which requires great practice and 
dexterity. The outside is coated with japan, after which 
the are in a steam-heater oven raised to a 
Ponies temperature to dry the varnish without melting 

e tin. 

The spouts of kettles are cast on, the core having been 
made am perce J ; but the handles are made of wrought ~ 
iron, and attached by rivetting. ing-pan handles are 
bent out of sheet iron, so as to be hollow, and therefore, 
to a certain extent, non-conducting of heat. Sauce 
handles are also bent out of sheet iron, as formerly; but 
an improvement has been introduced in casting, on to their 
larger or outside end, a ring of metal which — any 
gaping at the seam liable to pinch the hand in use. In 
some cases the handle is fitted to the saucepan by a socket, 
being securely locked without a rivet. Lids or covers are 
sometimes cast; but, for the most part, they are made of 
tin-plate. The blank is dished and flanged,sometimes to the 
depth of 1}in., between dies at one stroke of a steam press, 
this firm having been the first to make covers stamped out 
of a single piece of metal at one stroke, without seam or 
rivet. e rough edge of the flange is then cut off to 
gauge by a pair of revolving disc cutters, the cover being 
chucked in a special lathe, It is then again placed in a 
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steam press, when a single stroke produces a rim which 
rests upon the saucepan edge, to prevent the cover from 
slipping in. Formerly this rim was soldered on; but the 
present arrangement makes a more durable job. The 
edge of the flange, left raw and sharp from the press, is 
now cut off — by revolving disc cutters, when the 
cover is again chucked in a lathe—an instantaneous opera- 
tion—and held by a forked lever or clamp, when the tool 
box is fed up by a quick screw. The box carries an up- 
right fork, on one branch of which are a pair of rollers for 
thinning out the edge, and on the other a grooved roller 
for twisting it completely over. This is a very ingeniousl 
designed tool, as the two rollers are made to oe an 
separate; and the grooved roller swivels for turning the 
edge over. 

Small castings are finished by being chucked in lathes, 
a rod in the poppet of which is made to advance quickly 
by a lever to bore and if necessary screw the hole, while 
the outside is turned by hand, or by means of a slide rest. 
The company has brought out a well-finished dumb-bell, 
with blind cord wound round the handle and secured at 
the ends by wooden pegs driven tight into holes. Cast 
iron hinges are made by casting one portion—that with 
two sockets—separately, inserting the pin, and then dip- 
ping the joint in oil and afterwards in finely ground sand. 
The is then cast on to the former, the 
sand taken up by the oil preventing adhesion of the metal 
in those portions. 


MESSRS. J. H. HOPKINS AND SONS’ TIN AND IRON 
PLATE WORKS, BIRMINGHAM. 

At these works, which, unfortunately, are far from 
running at their full capacity, are produced such articles 
as milk-setting pans, dish-covers, and wash-basins. Where 
the shape will permit, the are stamped from sheet 
iron under drops, of weight varying with the size of 
article to be produced. Those for aan | are worked 
by belt and drum, which winds up a chain and so raises 
the “hammer” enclosing the “ force,” or top die, a trigger 
releasing it at the desired moment. What is called the 
“die” is fixed in the anvil, which, in the larger sizes, is 
laid upon an extensive foundation of fir balks and concrete. 
The larger sizes of drops are worked directly by a steam 


piston in a single-acting cylinder, pulling the chain over a | bel 


pulley, and thus raising the hammer with its “ force.” 
Generally two, but sometimes three, articles are stamped 
together, being subjected to two or three blows during one 
operation, that is to say, while being drawn out to a 
certain extent towards their finished form. Circular goods, 
like milk-setting pans, are given part of a turn horizontally 
in the die before each blow; and two rectangular dishes 
with rounded corners are stamped together, being turned 
end for end, and also one on the top of another before each 
blow, in order, doubtless, to ensure uniformity in the 
stamping. While the die in the anvil is made the 
whole depth of the finished article, and serves for all the 
successive stampings, the force, or top die, is changed at 
every operation, each one being deeper than the last, until 
the desired depth is obtained. The number of stampings, 
which may be as few as two, or as many as six, depends 
on the depth of the finished article. A steam press has 
been erected for pressing out most articles at a single 
stroke instead of by the successive blows of the drop; but 
this is not at present in operation. 

The sheet iron article, thus stam or pressed, is now 
immersed in a bath of sulphuric acid to remove the scale, 
which comes away in the es of red oxide on the goods 
being placed loose in the annealing oven and raised to a 
dull red heat. They are then tinned or japanned, according 
to destination; but a new method of finishing, admirably 
suited to the szsthetic tendency of the age, has been 
invented by Mr. Alfred Hopkins, by which a dead granu- 
lated surface is produced resembling morocco leather. In 
this process the goods are coated with oil paint, neutral or 
semi-tints being generally selected, and, while still wet, 
are subjected to the action of a roller coated with some 
flexible composition, or are simply dabbed with a piece of 
rag in places where the roller cannot act. This draws up 
the paint in a regular manner all over the surface, pro- 
ducing a very pleasing effect when relieved by transfer or 
stencil decoration. Baking in an oven at a low heat, as in 
japanning, suffices to harden and fix the coat. 

The fixing of tin bottoms to ordinary earthenware 
plates, for forming hot-water plates, is a process in which 
great ingenuity is exercised. The tin blank is flanged in 
a press; and the edge, trimmed square by a pair of 
revolving disc cutters, is then drawn out by hand hammer 
on an edge stake, though it might be done in a 
machine, as described in connection with Messrs. Kenrick’s 
works. After the edge is thus drawn out to receive the 
earthenware plate, the casing is chucked in a lathe, when 
the plate is inserted, being kept in — by a 
wood block brought up to the smooth face, and over 
which it slides while the yr and casing revolve 
together. The thinned edge of the casing is then graduall. 
turned over the edge of the plate by a blunt hand-too 
The rings are made by twisting wire, by means of a crank 
handle, on to a bar of the required triangular section, 
thus producing a continuous spiral. Each separate turn 
is then cut off by cutting pliers, and the larger side in- 
serted in the tin socket, which is soldered on to the casing. 


COVENTRY MACHINIST COMPANY’S CYCLE WORKS, 

The most interesting portion, from an engineer’s stand- 
point, of yesterday’s—Thursday, 9th—British Association 
excursion to Coventry, was the visit to the Cheylesmore 
Works of the er wane Company, which emplo 
from 400 to 500 han This company te 
European Sewing Machine Company, founded in 1860, to 
start a fresh manufacture which should, if possible, relieve 
the distress which prevailed among the ribbon weavers. 
The starting point of the cycle manufacture was the asking 
a price for 500 bicycles by Mr, R. B. Turner, of Brussels, 
from his uncle, Mr. Jos. Turner, who was then manager of 
the company. At first, the directors were indisposed to 
incur the expense of making the n tools, believing 
that the craze, as they deemed it, would soon die out, 


However, they were at length persuaded to accept the 
order, and om Coventry became the seat of the cycle 
trades. The modern bicycle, made almost errs 4 of steel, 
is com of about 500 different parts, which require 
as ul manufacture and fitting as a first-class rifle. 

The annexed illustration shows the latest machine 
brought out by the company for the present season, in 
the Marlborough Club tricycle, the distinguishing features 
of which are the springs introduced under the saddle and 
between the fore-wheel and the steering fork, for lessening 
shocks and deadening vibration in going over rough 
ground. Another improvement is that by means of a 
hinge neck, which consists of a disc —> a ring so 
as to form a joint, the steering fork may be brought from 


securely | 
For lady's uns also the chain is enclosed in a lig 
of wire 


iow. 
A French satirist has described the wheel-man as “un 
fou & deux roues,” and the wheel is decidedly the principal 
feature in the machine, whether “bi” or “ tri,” as they are 
distinguished in shop parlance. We will therefore — 
our description of the manufacture by the wheel. e 
hub or nave is received in the form of a “stamping” of 
ge steel, which is bored and turned in a lathe, and 
en drilled and screwed to receive the spokes. For being 
drilled, it is held between the centres of a carriage that 
can be slewed horizontally, so as to be out of square with 
the bed. The bit is brought up to drill alternate holes 
successively by a lever, the depth of hole being regulated 
by an adjustable stop. The carriage is then slewed in the 


other direction, and the remaining holes are drilled, this 
arrangement being necessary on account of the setting out 
of the spokes from the rim to the hub, for the sake of 
strength. The rim’ is similarly drilled by being held in a 
revolving frame, the axis of which is a little out of ver- 
tical, the holes in the hub being subsequently tapped 
rapidly by a revolving tap, the hub being held either in 
the hand or in a machine reversed by a ; 
The above section aud elevation show a finished “ dust- 
ey hub for a back wheel, provided with adjustable 
bearings, which reduce friction to a minimum. In 
modern tricycles a stamped and turned “bell,” or gear 
box, is added to the left-hand wheel, for permitting 


play in going round curves. The bell encloses double 
iving gear, consisting of two toothed wheels fast on the 
axle, and two intermediate toothed pinions revolving 


loosely or independently. Below are shown the “single 
ball ”—or rather single row of balls—bearing for the small 
wheel suspended from the “ fork.” 

Steel for the rims or felloes is received in straight bars 
of a crescent section; and in the modern machine this is 
also made hollow for the sake of lightness. The bars are 
wa toa Tac i in a hand machine of the tire- 

er class, solid rims uiring only one but 
hollow rims five, the being stented 
roller, and the top roll of the three being set down a 
quarter turn of a screw after each pass, The ends- of the 
rims now -rimeu f overlap one another, so they are cutoff 
to length, thinned out by emery wheels, or scarfed in the 
case of hollow rims, and b The finished rim is then 
tried on a cone for circular truth, and on a face-plate for 
straightness, and made perfectly true in every respect. 


Spokes are received in the form of coils of wire or 
went of steel wires, which are cut to dead le’ 
headed, upset at one end, and screwed, generally by girls, 
There are several methods for attaching spokes to the hub 
and rim. The arrangement, would 
appear to possess t advantages as re; 8 strength, 
not appear be in the newest machines; 
in that case the headed wire was the 
rim, screwed tangentially through the hub, and then 


screwed again into the rim on the opposite side, so that, 
if one e became broken, it was necessary to renew 
two. The most usual method now seems to be to 


head the kes where they join the rim, and screw 
them radially into the hub. e heading is done in a 
belt-driven ao machine like that 


stroke, pushes the end up to a gauge, and quick] 
i clam) The adva 


_ brings vancing punch 
with trun-conical heed, pushes aside the bevelled 
gauge, which works vertically on a pivot, and then 
makes a head on the softened end of the wire. 
The other end is either upset in a similar manner, 
or receives a separate ferrule to give greater sub- 
stance to the screwed portion. Sometimes, again 
when the end itself is screwed, a separate ta 
“nipple” is screwed down against the hub over 
the spoke already screwed in the holes. In any 


case the all uniform tension 
the wh ough light, is very rigi t is 
run round on a me so as to make sure 


aircon that it is true and perfectly balanced, and 

; then it receives the tire. This is an endless 
band of india-rubber, of circular section, put on with as 
little tension as possible, so as not to favour cutting and 
gaping on its encountering sharp stones, The inside 
is provided with longitudinal corrugations, so as to 
a larger surface to the cement with which it 
is attached ; and tires have now lately been made with 
longitudinal corrugations on the outside, so as to counteract 
side slip in wet weather. The inside of the tire is further 
roughened on a revolving disc covered with wire cord for 
affording an additional hold to the cement. The latter is 
applied by a small wheel with semicircular rim fitting the 
groove of the cycle wheel and revolving on an axis in the 
pot containing the cement kept hot by a gas fire. 

The cement dries, on cooling, almost instantaneously, 
when the rubber tire is slipped on, and the wheel hung for 
a second or two in an oven, which again melts the cement, 
thus completing the joint. 

Steel tubes for the frame are received in straight —_ : 
they are cut to length, and bent in dies and on wood, ing 
filled with sand, and the ends being plugged up wi 
wood. The front fork sides are tapered flattened in 
olivers and sometimes longitudinally corrugated in a 
press, and finished by grinding and emery glazing. They 
are brazed on to the and on to the bearing cases that 
take the axle of the front wheel. The head of the back 
fork for a newly-patented safety bicycle that carries the 

shaft and chain wheel must a most awkward 

iece to stamp, as it has four branches. Handle bars are 
nt to gauge out of round steel, solid or tubular, by 
smiths in sheny fires. e crank ing brackets for 
tricycles, received in the form of ae are fitted up 
at the works. Cranks, now made detachable to —a 
out of a 


The shops are remarkably clean, light, and airy. There 
are two machine shops, one exclusively for bicycles and 
the other chiefly for tricycles, all tools being made at the 
works. For drawing out steel, and for forgings of any 
considerable size, a drop hammer is employ The drop 
is suspended from a band eae J over a revolving pulley, 
which slips until the band is tightened by pulling on to it, 
when it lifts the drop, which is allowed to fall by releasing 
the band. All the parts are carefully examined at every 
especially before being put together, and the finished machine 
is also tried and tested in sigs Ae before being finished 
by painting and nickeling. e coat of black paint is 
dulled with pumice powder and water, so as the better to 
receive the coloured lines, put on by hand with 
exactitude, after which a coat of varnish is A gg Bright 
parts, to be nickel-plated, are first washed in potash to 
remove the grease, and then immersed for a couple of 
minutes in a copper bath, because nickel will adhere more 
readily to copper than to steel. After the copper surface 
is cleaned with | pumice powder, the part is immersed in the 
nickel bath for two hours, spokes being hung, several 
together, in a frame. The current for the electro-deposit 
is generated by three dynamos, one by Elmore and two 
by Carlyle. The warehouse offers an imposing sight, with 
its vista formed of four long rows of cycles finished 
ready to be sent away. 


ROBERT MOLE AND SONS’ SWORD AND MATCHET 
WORKS GHAM, 


A “matchet” is a cutting instrument ged tape ww. in 
crops, especially that of sugar cane, generally 
resembles an Eastern sword in form, being wider at the 
lower end than near the handle, and having the cutting 
edge more or less rounded. It is the universal cutting 
tool in Central and South America and the West Indies; 
and each State has its own separate pattern, differin 
per but very slightly one from another, but whi 
must i re adhered to in executing an order. The 
present heal « the firm, Mr. Frederick Mole, has so large 
a collection of templates, and his men are so accustomed 
to making the various forms of matchet, that he is facile 
ynceps in the trade. Moreover, by careful supervision 
bo cues a high quality; and all forging operations, both 
of swords and matchets, are performed day-work, grinding 


and finishing only being executed piece-work. 
is Sadist to the history of the steel bars 


No inqui 


iry 
from Sheffield for making matchets. They arrive 


obtained 


@\ | iJ ee The end of the wire is inserted between two jaws 
| \A / / brought together by a lever and an excentric, 
\\ NS / The operator seizes the right moment of the 
IS 
/|. | 
its normal position, as shown in the engraving, to the 
vertical, for permitting a lady to mount without soiling 
her dress inst the wheels, the fork being afterwards 
handle. 
guard 
or foot 
at option, and all working parts except the pedals are fitted 
with the adjustable ball described and 
SECTION oF 
WNGLE BALL 
| 
— 
Re steel, their key-ways being cut by a 
llr small shaping machine. Pedals are made of steel with 
rubber treads. 
| 
| 
aN SECTION OF | 
BALL BEARING B, WHEEL vew i 
| 
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DOUBLE DREDGER, FOR BRAZIL. 


MESSRS. PRIESTMAN BROS., HULL, ENGINEERS, 


LM, 


from the rolls ready grooved or fluted at the back, and 
slightly thinned at the edge. The lengths are sheared 
hot to the required form of blade, and tang or curve for 


the handle, the cutters for the shearing machine being | PUrposes 


formed to do as much as possible at a single stroke. In 
the case of matchets with very wide ends, which most of 
them have, Mr. Mole employs a cross-rolling machine of 
his own invention for drawing out the steel, but this 
was not shown to the British Association visitors, The 
edge is drawn out longitudinally under a rapidly working 
belt-driven hammer of the late Mr. Robert Mole’s inven- 
tion, The blades are afterwards hardened, tem , and 
ground wet in the ordinary manner. When the handle 
consists simply of a tang, cloth is wound round it by the 
user ; but, in other cases, sides of wood or horn are rivetted 
to the blade continuation to form a handle, a steam-heated 
plate being used for softening the horn to prevent its flyin 
while being rivetted. With all this work the finish 
matchet must be made to sell wholesale for about sixpence. 

With the sole exception of a small establishment in 
transpontine London, Messrs. Mole are the only private 
sword cutlers left in England. Officers’ soailie. are 
supplied by the outfitters, who get the blades cheapest from 
Germany; and those for non-commissioned officers, bands- 
men, and the cavalry regiments, are made at the Royal 
Small Arms Factory, Enfield. Messrs. Mole continue to 
execute contracts for the Government, and are now making 
some cavalry sabres, and also swords for the Indian service. 
For this manufacture the best crucible cast steel from 
Sheffield is used; and blanks for two swords or sabres 
together, joined at the handles, arrive ready drawn out to 
a certain extent towards the points in the rolls, or under 
the hammer. The drawing out of the blades is completed 
by the smith with a hand hammer, aided by his striker 
with a short-handled heavy sledge, the blows following one 
another in such rapid succession that the striker has not 
time to allow the sledge to acquire any velocity, but rather 
pushes it against the steel. The ve at the back is 
also produced by a hand tool struck by the sledge. The 
blade is subjected to the Enfield test of being bent com- 
pletely round a semicircular form, the radius of which is 
equal to half the length of blade. 

The hilt of cavalry sabres is pressed hot, out of steel 
plate, to the required form, and the edge is turned over, 
also hot, in dies, whereas at Enfield the edge is turned 
over cold at two successive operations. It is evident, 
however, that a private establishment cannot put down 
costly plant for cold pressing, to execute chance or inter- 
mittent orders for the Government. The addition of a 
curved piece of steel, at the junction of the hilt with the 
handle, that fits the little finger, was originally made by 
Mr. Frederick Mole, and has since been adopted at 
Enfield, as also his steel mouthpiece for the scabbard, and 
the fixed rings for suspension. So high an opinion did the 
jury of last years Inventions Exhibition form of the 
excellence of Mr. Mole’s manufacture, that they awarded 
him a gold medal each for swords and matchets. 
The works, almost entirely buildings, cover an area of 
nearly an acre, and give work to about 100 men. What 
is specially remarkable is the extreme neatness and 
cleanliness of the works generally, so unlike those of 
Sheffield, and also the lightness and airiness of the shops. 
This material comfort, as well as the possibility of earning 
a shilling or two more than elsewhere by steady regular 
work, is fully —a by the men, who are by no 
means inclined to leave Messrs. Mole’s works. 


PRIESTMAN’S DREDGER. 

THE wing above represents one of Priestman Brothers’ 
double self-contained dredgers, and is taken from a photograph 
in South American waters. The dredger is somewhat novel in 
ction, the first of the kind om 

le. large steam opper dredger has been fitted with four 
of Priestman’s machines, made to the order of the Mersey 
Docks Board, and can be seen working in Liverpool or Birken- 
head Docks; but this particular dredger, although suitable for 
all kind of dock and harbour work, was specially reg, ct 
exportation abroad, It forms part of an order for the i 


Government for carrying out harbour improvements in the port 
of Maranham, where it is required to deepen the channel and 
deposit the dredgings behind the breakwater for reclamation 

UL . The two dredgers shown are each capable of lifting 
from fifty to eighty tons of material hour, in accordance 
with the nature thereof, being fitted with strong interlocking steel- 
faced grabs—see Figs. 1 and 2—svitable for hard sand, clay, or 
mud, gravel, &., each of which when filled holds about 40 cwt. 
of deposit. The steam is taken from a multitubular boiler 


Fig. 


9ft. long by 8ft. diameter, having a heating surface of 

ft., and is conveyed to the engines through steam passages 
up the centre columns of the respective machines. The barge 
is constructed to facilitate transit and erection abroad, and is 
made in eight longitudinal sections, being plated, rivetted, 
and caulked in the makers’ yard in Hull; each end of each 
several section being supplied with strong angle iron frames, 
forming at the same time flanges for bolting or rivetting the 
several sections together. The decks are of timber, the rubbing 


Fig. 2 


belt, deck planking, stringer plate, and keelsons are made to 
cross the joints of the several sections to increase stability. The 
dimensions of the barge are 60ft. in length by 22ft. beam, and 
6ft. deep, with flat bottom, rounded ends and bilges to increase 
buoyancy in the water when the dredgers are at work. The rest 
of the order comprised four iron barges, constructed in a very 
similar manner to the above, 48ft. long by 15ft. beam, and 6ft. 
deep, to carry the deposit raised by the dredgers, and two of 


| Priestman’s portable bucket elevators, each capable of lifting 


about fifty tons per hour, with wheels for running upon the 
quay for discharging the barges of their dredgings, and placing 
the same behind the breakwater. As some proof of the advan- 
tage which this system of dredging has, especially for exporta- 
tion, where cost of transit is a consideration, we may mention 
that Messrs. Priestman Brothers have lately completed, amongst 
a large number of others, the ninth order from the English 
Government, for various parts of the world. They have also lately 
completed the ninth order for the New South Wales Government; 


| and, notwithstanding these depressed times, they have now on 


hand orders for the New South Wales, Norwegian,and Tasmanian 
Governments, besides others for Egypt, New Zealand, &c. 


ON SOME POINTS FOR THE CONSIDERATION 
OF ENGLISH ENGINEERS WITH REFERENCE 
TO THE DESIGN OF GIRDER BRIDGES. 


By W. SHELFORD, M.I.C.E., and A. H. SHIELD, Assoc, M.1.C.E.1 


ENGINEERS with an eye for bridge-building cannot fail to be 
struck by the difference in general appearance between English, 
German, and American bridges. The ordinary plate girder un- 
questionably finds more favour in England than elsewhere, while 
in Germany it seems to have been more or less discarded in modern 
practice, and is replaced by lighter structures, designed with a 
more scientific disposition of the material, and constructed chiefly 
of angle and bar iron. Both in Germany and America the modern 
practice appears to adopt large panels and great depth—a system 
of construction which has been greatly facilitated by the use of 
steel, owing to the greater length of the bars and plates procurable 
in that metal, and the consequent diminution in the number of 
joints. In America also, pin-jointed bridges are the rule, and 
rivetted joints the exception—exactly the reverse, in fact, of the 
English practice—and the deep pin and link truss, with a straight 
top boon and long panels, there almost the universal method of 
construction for spans over 75ft., differs in a striking manner from 
both English and German bridges. Its construction has been 
poe to considerable perfection, and appears to be eminently 
suitable for a country where distances are great, and labour scarce 
and expensive, and rapid construction of the utmost importance, 
By this system the Americans are able to turn out a bridge with 
the greatest accuracy and expedition, and can erect it without 
— erection in the shops, and with little staging, in an incre- 

ibly short space of time. In England, on the other hand, a 
strong bias among engineers in favour of rivetted joints has led to 


the absence of appliances for the manufacture of pin and 
link bridges ; and the practical advantages of the system are less 
esteemed, as lish engineers do not push forward their 


railways so rapidly as the Americans. As most English rail- 
way engineers must now look chiefly to the development of 
new countries for future work, these general facts should be 
sufficient ground for an examination of their practice ; but if more 
definite reasons are sought, reference may be made to the case of 
Canada, where English engineers who built the first bridges have 
since been superseded by Americans. The design of a bridge of 
exceptional span is almost invariably the subject of special study 
to an extent which is inadmissible in the case of bridges of ordi- 
nary size. These are usually constructed in accordance with a 
limited number of standard types, which experience has shown to 
be suitable, and it is to these only that such general considerations 
as have been suggested properly apply. The economic importance 
of smaller bridges is also greater, and it is to bridges of spans less 
than . which, with reference to the American system, may be 
termed merchantable sizes, that the scope of this paper is there- 
fore limited. In order to ascertain the extent to which the 
weight of bridges of an ordinary span is affected by their 
design, seven — were chosen for bridges of 140ft. span, for a 
double line of railway. The designs were selected to represent 
leading English and American types, and their strength was deter- 
mined by a rolling load of 1% tons per lineal foot for each track. 
The weights of the bridges were estimated including plate flooring, 
rail ,» and cross girders, and the necessary stiffening or 
bracing for wind pressure. The design of the bridges with their 
estimated weight is shown upon the diagram :—No. 1 is a rivetted 
bridge of what is usually known as the “‘ N” type, with panels of 
a length of 8ft., which has been generally accepted as affording an 
economical floor, and a depth of 12ft., or one-twelfth span. Its 
weight is 190 tons. No. 2 is a bowstring girder bridge of a similar 
length of panel, but with a depth at the centre of 18ft. i 

is 181 tons. Both these bridges derive lateral stiffness entirely 
from the plate floor, and owe their transverse stability to the 
connection of the verticals to the cross girders knee pi 
aided in the case of the bowstring girders by light overhead 
stays at the centre. Nos. 3 and 4afford a greater depth with 
a similar length of panel, by introducing in No. 3 a double 
system of bracing, and in No. 4 by suspending alternate cross 
girders from the upper panel points, eir depth is 18ft., and 
admits of a. system of lateral bracing between the top 
booms, so that the transverse stiffening is confined to the ends, 


1 Paper read before Section Gof the British Association at Birmingham, 
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No. 3 is designed for pin connections throughout, and its weight is 
estimated at 175 tons. No. 4 is designed for pin connections in 


Colonial work, or to account for the fact that they have lost it in 
Canada and recently in one case in Australia, It has been sug- 


the lower chord only, and its weight is estimated at 169 tons. The | gested that the position of the designer in America is more favour- 


relative advantages of these two types is discussed at length by 
Mr. C. Bender in his recent book on ‘‘ The Economy of Metallic 


Bridges,” and preference is given by him to No. 3. No. 5 isan | 


ordinary type of American bridge, with a depth of 24ft. and 
panels 17ft. Gin. long. The lateral stiffness of the bottom is 
derived from the plated floor. It has top lateral bracing and 
transverse stiffening at the ends, as in Nos.3 and 4. It is designed 


for pin connections throughout, and its weight is estimated at 156 _ 


tons. No. 6 rep ts an attempt to apply to the conditions of 
the probl the 


of 26ft. 3in. Lateral stiffness is derived entirely from the floor, 
and transverse stiffness is obtai bining each of the cross 
girders with the vertical and overhead stays into a rigid frame. 
Its weight is estimated at 154 tons, designed throughout for 
rivetted joints. No. 7 was suggested by the central span of the 


principles enunciated by Mr. Max am Ende in a | 
paper recently read before the Institution of Civil Engineers. It | 
is a polygonal girder, with panels 20ft. long and a maximum depth | 


| able to economy of construction. In America when a bridge is 


— the railroad company invites tenders for its construction 
an tion in d with their specification, which generally 
states the class of bridge preferred, the load which it is to carry, 
and the quality of the material, and defines in considerable detail 
the stress to which its parts may be subjected. The design is 
left to the bridge company tendering for its construction, but it is 
required that sufficient information shall be supplied with each 
tender to enable the railroad engineer to examine the proposal and 
determine whether it fulfils the required conditions. The designer, 
who is consequently employed by the bridge company, has in the 


first place to produce the most economical structure, while the | 


| primary responsibility for its safety lies with the railroad engineer, 
who has prepared the specification and will be enabled to check 
the correspondence of the design with his requirements before the 
, tender is accepted, and to make the necessary modifications—a 
work of considerable difficulty uhless the design is a good one to 
| begin with. The English designer, on the other hand, has in the 


of bridges generally and the personal position which the designer 
should occupy, are matters which may be left entirely to the discre- 
tion of those concerned ; but engineers are, in England, very properly 
subject to a certain degree of Government supervision in regard to 
structures which directly affect the safety of the travelling public, 
The Board of Trade have exercised since 1840 a statutory power 
of inspecting and testing bridges on railways for passenger traflic, 
and have issued rules for the guidance of engineers in designing 
these structures ; which have been generally accepted as applicable 
to all bridges, and exercise a strong influence over Engle engi- 
neers in their use of iron and steel in all permanent engineeri 
structures, either at home or abroad. It is — by these rules 
that the greatest strain produced by the combined moving and dead 
load on any part of a structure shall not exceed for wrought iron 
5 tons, and for steel 64 tons per squareinch, No defined quality or 
strength is required in order that either material may be subjected to 
these stresses, but in the case of steel the engineer must certify that 
it is possessed of considerable toughness and ductility, and state the 
tests to which it has been subjected. It is also provided that the 
heaviest engines, boiler trucks, and travelling crane in use on rail- 


Niagara cantilever bridge, and has panels of 24ft., with a depth of ways shall @ measure of the load to w bridges may be 
CROSS SECTIONS | Main pistform 
Weights, Sirders Total. 
1 ELEVATIONS Stiffen- | 
Tons. Tons, Tons. 
Total .. .. ..| 108°62 86°50 190°12 
Per foot of span... 0°74 | 0°62 1°36 
TH 
| 
| 94°55 | 86°50 | 181°05 
| | 
il 
/ Total .. .. ..| 89°12 | 86°50 | 175-62 
2 
82°86 | 86°50 | 169°36 
Per foot of span... 0°59 | O62 
| 
Me | 
| 
| | | 
6 Motel 7447 | 81°30 | 165°83 
% 
Per foot of span... 0°63 os | in 
z 4 q | | 
| 
| | 
Total .. .. ..  Insepjarable 
| 
© 
& | | 
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* Includes Wind Bracing. 


24ft. and a wind system similar to that of Nos. 3,4,and 5. Like 
No. 5, it is designed for pin connections, and its weight is estimated 
at 156 tons. Plate floors have been used throughout these designs, 
in order to enable a comparison to be made between the weights, 


although in America they would be replaced by heavy timber | 


decks, with diagonal bracing of iron rods, From these examples 
it will be seen that the difference in po 94 of good designs of the 
same depth is com’ tively trifling, and is not greater might 
be compensated = considerations, such as the relative 
cost of labour and material, facilities for erection, and the differ- 
ence in cost of various methods of construction, while the funda- 
mental principle that the weight of a girder decreases as the depth 
increases is generally applicable to an extent which, if recognised 
in theory by English engineers, has not hitherto found 

expression in their practice. The extra di required for the 
rail bearers in bridges with long panels is, however, in England, 


where the headway is frequently very limited, more often than | 
option of -the most economical | 


elsewhere prohibitory of the 
form for the main girders; and although the ean of design 
requires careful study, there is no evidence of the existence of 


first place to design a safe structure, since he is seldom immediately 
subject to competition in of its economy, and is entirely 
responsible for its security. In the interest of security the advan- 
tages of the English system can hardly be disputed. Its economic 
disadvantages are that the engineer is seldom able to ascertain 
either the exact cost of his designs or the relative economy of their 
details; nor has he any interest to serve or any other 
inducement to reduce the cost to the lowest point. The system, 
moreover, entails a want of correspondence between the design 
and the appliances of the manufactory, where it is afterwards exe- 
cuted, especially if the work is let by open tender. These disad- 
vantages are accidental rather than essential in their nature, and 
this should rather suggest their remedy in detail than the condem- 
nation of the system under which they arise. Much could be 

ected by manufacturers to promote economy in design by the 
publication of particulars of the relative cost of different details of 
construction, in such a way as not to injure their commercial 


interests. It isalsoan open question whether standard sections | 
could not be adopted for the usual sizes of angle, tee, and other | 


rolled bars, so that no difficulty need arise—in this respect at 


inherent national errors or prejudices in design which would be least—in making the design in accordance with the ecantling of the 


likely to place English engineers at a disadvantage in dealing with | materials readily available for its manufacture, Both the design 


+ A plate lor is included in each bridge in order that the weights may be compared. 


subjected. For convenience the strength of bridges is usually 

measured by an assumed uniform load per foot run intended to 
| cover the weights of the heaviest engines and trucks, The proper 
| equivalent has often been a matter of dissension, which is not 
| remarkable, as it varies for any given engine or combination of 
engines, not only with the span but also with the mode of using 
the equivalent itself. 

This may be seen by the diagram? ting the equivalent 
uniform load producing at any point in a beam a moment of flexure 
equal to or greater than that produced by a oo system of loads, 
as is required for ey ary beams.of which the section is varied in 
yd usual way for all but the smallest plate girders. The d m 

ows how 


gram, in w: lines of different colours 
proximity We regret, therefore, that we are unable to give 
diagram,—Ep. 


| 
| 
| ition and in the floors of i bridges, matters which have cer- i 
tainly not been properly considered in numerous oning examples 
in England. It will be seen that the equivalent load for each 
2 [It is beyond the resourses of the engraver’s art to reproduce dis- 
tinctly in black and white on a small scale, a com! tively lesue dio 
| 
| this 
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system varies in a somewhat erratic manner with the span; some- 
times one and sometimes another determines the maximum. 
Hence the determination of the Cano y load to which a bridge 
may be subjected in the manner ted by the rules leaves a con- 
siderable opening for error, and affords an excellent example of 
the insufficiency of any rules, however perfect, to relieve the engi- 


neer of a large t of responsibility. The origin of the rules 
may be in the ae rts of the of Trade 
and of the Railwa missioners, who, from 1846 to 1851, exer- 


ciged the powers of the Board of Trade with respect to ways. 
From these reports it does not a 
inspecting officers had a defined rule for the strength of bridges, 
either of wrought or cast iron. In 1847, however, a Royal Com- 
mission was appointed in the following terms :—* To inquire into 
the conditions to be observed by engineers in the application of 
iron to structures subject to violent concussions and vibrations,” 
and ‘‘ to endeavour to ascertain such principles and to form such 
rules as may enable the —— and mechanic to apply the metal 
with confidence, and to illustrate by theory and experiment the 
action which takes place under varying circumstances in iron 
railway bridges which have been constructed.” The terms of this 
Commission clearly indicate that the interest of the engineer was 
to be studied as well as the safety of the public. The Commis- 
sioners were Lord Wrottesley, then president of the Royal Society; 
the Rev. Robert Willis, M.A., an eminent mathematician; Capta 
Henry James, of the Portsmouth Dockyard; and three civil engi- 
neers, Messrs. George Rennie, William Cubitt, and Eaton Hodg- 
kinson. After examining the leading engineers and ironfounders 
of the day as to their experience and practice, and making numer- 
ous and experiments, the Commissioners reported that 
‘legislative enactments which would fetter scientific men in the 
development of a subject as yet so novel and rapidly progressive 
would be highly inexpedient.” 

They, however, made certain recommendations with respect tocast 
iron bridges, which are substantially the same as the present rule 
for cast iron structures :—That the breaking weight should be six 
times the moving load, added to three times the dead load. They 
also made a further recommendation, applicable to all elastic hori- 
zontal bridges, that provision should be made for the increase of 
strain in bridges under 40ft. long, when subject to a rapidly moving 
load, as indicated the increased deflection in such cases—a 
recommendation which until recent years was lost sight of. These 
recommendations were, immediately upon the publication of their 
report, embodied by the Railway Commissioners in a circular letter 
of instructions to their inspecting officers, On the day following 
the date of this letter Captain Simmons inspected the Torksey 
Bridge, a'wrought iron box girder bridge, of two continuous spans 
of 1Sott. d ed by Mr.—now Sir John—Fowler, and objected 
to it as of insufficient strength. Its rejection was discussed by the 
Institution of Civil Engineers, and the Railway Commissioners 
were accused of coping to wrought iron the recently published 
recommendation of the Commission on Iron requiring a factor of 
six for cast iron bridges. At the same time, a lengthy correspond- 
ence took place between Mr. Fowler and the Commissioners, 
and Captain Simmons decided—after the examination of such 
examples as were available—that the bridge should be strengthened, 
so that the strain should not exceed five tons per square inch. In 
fixing this he admitted that there was no decided authority upon 
the subject, and that the variation in the circumstances of the 
construction of bridges prevented the application of an invariable 
law. He ised as a principle the variation of the admissible 
strain in a bridge according to the proportion of live to dead load, 
a point which has been the a 
special examination to test the continuity of the spans—the bridge 
was with a strain, under the most favourable estimate, of 

htly over six tons = square inch. 

tween 1850 and 1858 the rule for cast iron bridges appears to 
have found general acceptance, while there is conclusive evidence 
of the absence of a defined limit for the strain in wrought iron 
structures, In1858a wrought iron tubular = bridge over the Spey 
was brought before Captain—now Sir Henry—Tyler some time 
before its completion, and a lengthy correspondence ensued between 
Captain Tyler and Mr, Fairbairn with reference to its strength. 
This co ndence Captain Tyler laid before the Board of Trade, 
who on March, 1859, issued a circular letter of instructions, 
fixing 5 tons per square inch as the proper limit of strain for 
wrought iron. Upon this in Tyler based his rejection of the 
bridge on the 30th April. It is very important to note that this 
rule was explained at the time by Captain Tyler to t a 
factor of cog of four for combined moving and dead load. It 
bas not since been altered, and in practice it is assumed to be 
applicable to all wrought iron, whether the quality be good or not. 


time, their conclusions were based upon a solid foundation of fact 
and experience. Their recommendations, although jealously 
resented by civil engineers at first, notwithstanding the avoidance 
of legislative interference by which freedom was d for the 
ae of engineering science led, under the judicious inter- 
tion of the inspecting officers, to the present rule for cast 

nm structures. This rule is good in principle because it derives 
the load—and consequently the stress—to which the structure may 
be subjected, from the actual strength of the material. The 
ae wy rule for wrought iron has no such foundation, and it is 
deed only due to the high professional attainments of the 
inspecting officers, and the sound judgment and great moderation 
with which they dealt with the difficulties which naturally arose 
when wrought iron first became generally used, that the present 
rule, introduced without pert experimental » has 
endured so long that it has obtained the sanction of what 
to younger engineers at least is an immemorial usage, taken 
for granted and stereot beyond reach of improvement. 
Its principal fault is in lowing a fixed limit of stress without 
regard to the quality of the material. This does not lead to serious 
results so long as the limit of five tons per square inch is under- 
stood to represent a factor of safety of four applied to iron having 
a breaking strength of not less than twenty tons, as explained by 
Captain Tyler in 1859; but it must not be forgotten that the rule 
itself is used by many who do not know its origin, and the absence 
of any stipulation as to the strength of the material leads naturally 
to the oe that five tons represents the safe working stress 
for any quality of iron in the market, and many inexperienced 
engineers do so interpret and use it. It is hardly necessary to 
state that there are many qualities of iron for which such an 
assumption would be attended with considerable danger, but it is 
not 8o apparent that a bridge made of utterly untrustworthy mate- 
rial might not, under the ordinary tests, afford any indication of 
its insecurity. Such is, however, the case, and the safety of the 
public depends in this respect very much more upon the choice of a 
suitable material by the engineer than upon the Board of Trade 
rule, A fixed limit of stress without regard to the quality of the 
material also restricts the engineer in the development of economic 
design in the direction of a greater use of better material, such as 
angle and bar iron of superior strength and ductility. Nor does a 
fixed stress offer any inducement to the manufacturer to improve 
the quality of plates, These considerations apply with much 
greater force to the present rule for steel. As a material, steel is 
much more variable in its strength than iron, which renders the 


higher stress, but . eptions of this nature are naturally ill-adapted 


to the design of bri le ns, The rules cannot be 
regarded as suited to the nature of ¢ ond there be 


that previous to 1849 the | no 


little doubt that they have operated to hinder the tole of steel 
to uses for which it is a suited, and have thus exercised a 
— effect upon one of the leading industries of the present 
. Unless the rules which determine limiting stresses or coefficients 
for iron and steel can be brought into conformity with modern 
knowledge of the properties of materials, and of the laws 
which their application to construction should be ted, th 
entire abolition would be preferable, because it would conduce to 
the advancement of crag eer and the development of 


material used were retained—and extended to opply to iron as well 
as steel—in order to provide the inspecting officer with all the 
information requisite to enable him to judge whether the stress to 
which a structure was subjected was within safe limits. Freed 
from the deadly influence of the fixed coefficients, private enter- 
prise would establish standard rules for the determination of the 
stress to which different materials under varying conditions might 
safely be subjected, to the _ advantage of the professions and 
trades interested in bridge-building, and having in future to com- 
pete with the Americans. On the other hand, there are many 
objections to such a course, which would practically amount toa 
reversion, after the experience of thirty years, to the condition of 
1850. It is also to be feared that, during the time which must 
necessarily elapse before any rules obtained the sanction of a com- 
mon assent, differences of opinion, causing much inconvenience, 
would probably arise between civil engineers and the —s 
officers of the d of Trade—which is much to be deprecated. 

course more worthy of the scientific attainments of English 
engineers would be the amendment of the rules, so that, while 
leaving to the engineer the greatest possible freedom in the choice 
of design and material, and leaving in his hands the respon- 
sibility for the correct determination of every effect of the 
loading of a structure which the most modern methods render 
calculable, they should determine for his guidance, by coeffi- 
cients based upon experience, or, where practicable, upon 
experimental research, the proper allowance to made severally 
for each of all those effects which are usually understood 
to be covered by the present arbitrary factor of safety. 
Rules so designed could not fail to exercise an elevating effect on 
the professional knowledge and skill of engineers by affording a 
more distinct conception of the effects for which the factors of 
safety provide, and > abolishing the use of coefficients of which 
neither the origin, me or intent are known to the user. The 
division of the factor of safety into many separate coefficients, some 


the application of wrought iron to engineering structures was yet 
in its Infancy, and steel in its modern form unknown; and the 
scope of their enquiry could hardly be better defined than in the 
terms of the former Commission. The draft a have 


repared to show the above exp are 
° @ practicable form an render more easily apparen‘ 
the advantages claimed for them. 


APPENDIX. 
ABSTRACT OF SuGGESTED RULES FOR THE CONTROL BY THE 
BoarpD oF TRADE OF THE DesiGN oF STRUCTURES OF 
Wroveut Iron STEEL. 


NotEe.—The formule and numerical values inserted in italics 
are intended merely as suggestions of theories requiring further 
investigation for their establishment, or as estimates of the values 
which experimental research or experience would assign to the 
various coefficients. 


Rute 1.—Structures of wrought iron or steel to be so proportioned that 
the calculated stress in any part due to the weight of the structure, 
together with the moving load set at rest upon the structure, shall not 
exceed that specified under Schedule D. Stresses due to wind alone not 
to exceed 1 5 times, and stresses due to the combined effect of wind and 
load 1°25 times, the specified stresses. 

Rue 2.—Provision to be made for moving loads upon main girders, 
platforms, and g, ding to Schedul B, and C. 

Roxs 3,—All structures to be designed to resist lateral forces, including 
not less than 30 Ib. square foot for wind pressure. In lofty or exposed 
situations greater allowance to be made for wind. 

Rue 4.—Engineer to certify both for iron and steel that the material 
used is, in his nion, suitable for the —— to which it is applied, 
SS ae ee tement of all the tests to which it has been subjected, 
including in all cases those required for the determination of the working 
stress under Schedule D. 


ScHEpuLe A. 

uivalent uniformly distributed load for designing girders of which 

based upon the formula 
w= 160+ 

in which § = span in feet, and w = load in tons per lineal foot for one 
track estimated to produce at any point in a beam a moment of flexure 
equal to or ter it produced by any ar tt of the heaviest 
engines and boiler trucks. 


| | 
Span .. .. 8 40/20 | Feet. 
bel 4 


ScHEDULE B. 
Equivalent uniformly distributed load for designing bridges of uniform 


section and depth, based upon the formula: 
For spans under 12ft... .. .. w= 
For spans of 12ft. and upwards w = 1°60 + ze 7 


in which w = load in tons per lineal foot for one track estimated to pro- 
duce a maximum mcment of flexure equal to or greater than that pro- 
duced by any ar t of the heaviest engines and boiler trucks. 


Span..| 8 | 10 | 15 | 20 | 25 | 30 | 40 | 50 | 60 | Feet. 
Load. . | 4-50} 3°60 | 2°85 | 2°60 | 2-48 | 2-31 | 2°16 | 2°05 | 1-99 | TODS Per 


Scnepue C. 
” or cross girder loads derived from the 


25 
For panels over 6jt. in length .. 


Table of the “a 
formula: 


oof om W = panel load in tons for one track, and P = length of panel 


Length of panel (P).|.0 to 5| 6 | 8 | 10 | 12 | 20 | 25 | Feet. 
Load (W).. .. 18°0 | | 22°8 | 26-0 | 29°6 | 43°1 | 61-4] Tons. 


The above ts the maximum load on a single panel, but the greatest 
mean load on N consecutive panels might be taken as 


W = 1°60 P +—~ 
N+ 


Scuepute D. 
stress in wrought iron and steel under varying circum- 
stances. 


I 
In cases where the material is subject to stress of one character only. 
(a) Limited working stress under any conditions 


in which a, is the greatest stress to which the material may be sub- 
ject under any conditions of loading ; 

t, the ultimate tensile strength of the material deter- 
mined | experiment ; 

C, product of all the tabular coefficients of safety (p. 4 
post) applicable to the particular case ; 

N, acoefficient intended to ensure that the greatest actual 
stress, in the extreme case of the coincidence of all 

represen’ e tal r coefficients, 
shall not reach the limit of elasticity. 


For steel, tensile strength under 30 tons per sq. in. 2:00 
” ” » 82 ” 2°04 

” ” ” 35 ” 211 

” ” » 40 ” 2°22 

” ” » 46 ” 2°36 

50 2°50 


” ” ” ” 
As it is of the utmost importance that steel should be uniform in 
strength, if the greatest tensile strength when tested exceed the least by 
more than 15 per cent., the limiting stress shall be reduced. 


Percentage of variation in tensile Re 
Percentage by winch the limiting 
work — strength should be 
reduced (arbitrary).. .. .. 1) 7h 224 387} 50 
(b) — nog oye in order that any material may safely be sub- 


to limited working stress (a) to vary with the propor 
tion in which the stress is caused by a varying or live load; and 


may be 
3 = 50(1-9) 
in which 8 1s percentage of contraction of area of fracture under 
tensile stress, and ¢ (as in the Launhardt-Weyrauch formuic) 
denotes ratio of constant to total load. 
g=100 030 O60 O10 O30 020 O10 0°00 
a: =000 020 Of“0 O50 O60 O70 O80 O90 100 
= O 10 20 25 30 35 1p hb 50 
Materials which do not exhibit the ductility required by the condi- 
tions under which they are strained are only to be subjected to a 
stress b = ak, in which b is the admissible stress in a material of 
which the actual contraction of area is &, used under conditions of 
loading for which the required ductility is §, and k is a coefficient 
derived from the empirical formula 
2 A 


Table of Values of k. 


20 30 40 # 50 or more 


Ratio of actual! —Ratioof | | 
to required | admissible to 
ductility. | limiting stress. | | 
A A 
8 5 3 | 
0°70 0°859 0°35 
1°00 1°000 0°65 0°836 0°30 0°667 
0°95 0-976 0-60 0°813 0°25 0-610 
0°90 0°950 0°55 0-790 0°20 0-612 
0°85 0°928 0°50 0°766 0-15 0°578 
0°80 0°905 0°10 0°537 
0°75 0°882 0°40 0°719 | 0°05 0°483 
| | 0°00 0-000 


Il. 
In cases where the material is subject to tension and compression 


The admissible stress to be less than when subject to tension or com- 
pression alone, and may be determined from the formula 
= b (1-4 
Max 
in which b1 is the admissible stress ina bar subject to alternate stresses of 
which Maz Bis the numerically lesser and Max B the numerically greater, 
and bo the admissible stress in the material for @ = 0. This expression rs 
derived from that of Dr. Weyrauch by substituti yy for the coefficient, derived 
from the primitive strength of the material by an arbitrary factor of safety, 
the value of bo determined by the preceding formula with respect to the 
ductility of the material. 


TABLE OF COEFFICIENTS OF SAFETY. 


I. For vibration shock and other dynamic effects. For wrought 
tron or steel, minimum 1°33 for structures over 25/t. span, for 
20ft. span 1°42, for 15ft. span 1°60, for 10/t. span 1°75. 

II. For unequal distribution of stress and secondary 
Minimum for wrought iron 1°20, for steel 1°40. Additional for 
bracings generally:—In pin-jointed structures 1 05, in rivetted 


span, and bars are not joined at crossings 1:10 In rivetted 
a ures otherwise 1°15. Additional for steel plate girders 
Ill. => ty of stress or failure of ry ity. Mini 
. For ambiguous systems of bracing 1 33, for continuous 
girders generally 1°16. 
IV. For errors in design and workmanship. Minimum 1°03, <Addi- 
tional for punched holes:—In iron plate girders 1°05, in iron 
Sramed structures 1:15, in steel plate girders 1 15, in steel framed 
ection and rusting generally 1°03. 
Vv. For ies in section and rusting gen: y 1°03. 
Product of minima coefficients for iron 1°70; for steel 1 98 ) 
The specified coefficients of safety are not intended to include provision 
for increase of stress due to an obvious want of symmetry in the attach- 
ments or section of members, bending stress due to their weight, or 
liability of struts to buckling; these and other ca'culable additions to be 
made to the stresses es! ted from external loading. 
In the case of solid beams or plate girders the admissible stress to 
fibre stress, accepting the ordinary theory of 
Experimental determination of resistance to flexure is recommended 
in the case of sulid beams of unusual section. 
For solid round pins the extreme fibre stress may exceed pony 
33 per cent. in iron and soft steel, and 20 per cent. in bard steel. 
Sh stress in general to be taken as 4-5ths the admissible tensile 
stress in the same material, but when of different materials the sh 
strength of rivets and pins to be based upon the strength of the materials 
of which they are made. 
Coefficients applicable to members joined to be applied to joints. 
ure on bearing area not to exceed 1°5 times the admissible tensile 
strength of the weaker material, whether of rivet, or pin, or that in 
which the hole occurs. 


A New Coxe Oven.—A telegram from Birmingham, Ala., 
August 15th, says:—Advices from the Platt mines state that work 
on the coke ovens goes on with unabated activity. There are 
more than 100 nearly half done and a few almost finished. In 
these ovens is introduced a new feature, which, if reliable, will be 
a great advantage in coke making. Mr. J. H. Harris, the foreman 
of the works, has introduced it, and it is an invention of his own. 
Hitherto the flue in all coke ovens has been upward, but he has 
reversed this order, and makes this downward. This gives more 
intense heat, and the resulting difference is said to be in the length 
of time required to make coke. By the upward flue it can be made 
in forty-eight hours, and by the latter in twenty-four, just one- 
half. This is not the only advantage of the new feature. Under- 
neath the new ovens there is a long archway to receive all the heat 
given off from the ovens, which, if conveyed properly, can be 
utilised in running machinery, thus applying a force which has up 
to this time been wasted. sufficient amount of heat can be 
obtained from several hundred. ovens to run a great deal of 
machinery. Twelve of the ovens are made according to this new 
idea, and if the test with these proves satisfactory, and its merits 
are shown conclusively, it will no doubt be utilised very extensively 
in all future coke oven building.—American Manufacturer, 


ame 
NC 
respect be compromised by the abolition of the limiting stresses, : 
if the rules requiring the engineer to certify the quality of the 
/ 
/ of which would vary with the quality of the material and character a 
of the workmanship, would encourage good vr and the : 
use of materials of a high class without restricting the use of 3 
’ materials of a lower class and less perfect workmanship for purposes 
to which they are adapted, and would thus be in the highest degree q 
beneficial to the manufacturers’ interest. These results can hardly | _ 
be attained otherwise than by rules framed upon the recommenda- 
tions of a Royal Commission who could bring to their aid the 
experience of the inspecting officers and of the leading engineers 
q and manufacturers, and institute special experimental research to 
elucidate any doubtful questions. Such a Commission would indeed 4 
be but a revival of that of 1847 to complete the work which the : 
former Commissioners were 7 to abandon in 1849 because 
Among the numerous considerations suggested by the pee ore 
the lapse of over twenty-five years—of the period of which a brief 
sketch has been given, the most striking is the confirmation : 
which experience has given to the conclusions of the Commission q 
of 1847, Derived from the interpretation by skilled mathema- structures where the breadth of bars is less than 1-12th length of es 
ticians of the results of experiments conducted by practical engi- bay or depth of girder, depth of girder is greater than 1-8th 7 
+ 2, 
P 
pplication of an invariable coefficient more objectionable. It is ee J 
true that the Board of Trade, in accordance with arecommenda-| 
tion of the Committee of 1877, appointed at the instance of the 
P 
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ROBSON’S PATENT GAS HAMMER. 


MESSRS. TANC VES, BIRMINGHAM, ENGINEERS. 


ROBSON’S PATENT GAS 
HAMMER. 

In our issue of May 29th, 1885 
—page 424—we shortly de- 
scribed and gave an external 
view of the first hammer manu- 

actured on this principle. The 

apparatus was originally de- 
signed for use in circumstances 
where the employment of steam 
would be expensive, incon- 
venient, or impossible; but as 
stated in our notice, the results 
of trials in actual work were 
such as to warrant a sanguine 
belief that the apparatus would 
enter the market as a strong 
competitor of the steam hammer, 
even in places where, owing to 
the price of gas being very high, 
the conditions were altogether 
against it. 

Since the appearance of our 
notice the hammer has been in 
some respects remodelled and 
its remarkable economy placed 
altogether beyond a doubt. The 
data which we are now in a 
position to give, and which have 
been furnished to us by Messrs. 
Tangye, are of such a character 
that practical men, we are sure, 
will be glad to be furnished with 
the fullest possible particulars 
of the apparatus. We therefore 
supplementourshort preliminary 
notice of May, 1885, with the 
following detailed description :— Mi), 
Figs. A and B are side and back si 
sections ; Fig. C a plan; 1 is the wu 
pillar frame of good strong sec- 
tion, affording easy access to all 
parts attached to it; 2 is the 
cylinder, which is carefully 
arranged so that the most un- 
skilled person may handle it 
without difficulty. The lower 
end is open to the atmosphere 
through holes 3, an arrangement 
which altogether obviates the 
difficulty common to most steam 
hammers, and which often re- 
sults in the destruction of gland 
packing, joints, cylinder cover, 
&c., viz., the accumulation of 
water at the lower end of the 
cylinder. It also admits of the 
atmosphere flowing in and out 
through the action of the main 
piston 4, and so keeps the cylin- 
der cool. It further allows the 
hammer piston to be readily 
taken out. The lower end of the 
cylinder is fitted with a suitable 
cover, which has a very long 
guide 26, and as no packing 
gland is required, this can be 
used to great advantage in dis- 
pensing with side and other 
guides ; 4 is the main piston, 
which is made of the best 
hammered iron and is hollowed 
out at the lower side to allow 
the atmosphere to play upon it 
and also to reduce the weight ; 
5 is the hammer head, which is 
also made of best hammered 
iron, the lower end being bored 
to receive any tool that may be 
required. It is fitted with a 
cotter for holding tools in exact 
position. The main piston 4 is 
secured to the hammer head 5 
by means of the long cross-bar 
23, at each end of which is 
connected a shackle attached to 
the round bar 24, which passes 
through volute springs 6, the 
function of which is to raise 
the hammer head 5 wo its 
highest position against buffers 
7. Thesprings are made of the 
best drawn fiat steel, which, when 
coiled, makes a very durable job. 
‘The convolutions are carefully kept clear of each other, and as 
eight springs are used on each side of the hammer, each indi- 
vidual spring, it will be seen, has very little to do, indeed, after 
the springs are set to take the weight of the piston and hammer 
head 5. The extreme movement on each is only jin.; and this 
is further reduced by the thickness of the iron on anvil when 
the hammer is in operation. As a matter of fact in ordinary 
use the movement of each spring varies, say between jin. and 
jin. Not a single breakage has taken place during many months’ 
work, and in any case the cost of replacing a spring is excessively 
small. 8 is a displacer or charging piston, used for the purpose 
of expelling the exhaust gases and re-charging the cylinder with 
inflammable gas and air ; as shown it is at half stroke, but sup- 
posing it to be at its lowest position, it then leaves a small 
clearance between its surface and the main piston 4. As it is 
moved upwards it draws a charge of gas and air into the 
cylinder, through the supply valve 10 and tube 9. This piston is 
actuated by alight ting rod 11 attached to a disc crank 12, 
worked by a small hand wheel 13. When the connecting rod 11 
has moved the piston 8 near to the end of its upward stroke, the 
projecting roller 25 being brought in contact with projecting 
arm on lever 15—as shown on Fig. D—raises the small valve 
attached to the lower end of lever 15, and uncovers a small hole 
in the tube 9. The continued motion of the piston 8 thus 
draws in the flame 14, which is always kept burning, and ignition 
takes place. The piston 8 has by this time reached and covered 
the exhaust port .19, so that the full force of the explosion is 


FIC.A. 


= 


Fic.c. 


used in driving down the main piston 4. The piston now pro- 
ceeds on its downward stroke, and instantly the exhaust port 19 
is uncovered, the springs raise the main piston 4 to its highest 
position, and the exhaust gases are driven through the passages 
and valves 20 in piston 8, and outat the exhaust port 19.. The 
pistons 4 and 8 being brought to their nearest positions and all 
exhaust gases being expelled, piston 8 commences to re-charge 
the cylinder. The force of the blow can be varied by means of 
the inclined cam 16 on the hand-wheel shaft, which opens the 
gas supply valve at any desired point in the stroke of the piston. 
By this means very light blows can be made to immediately 
follow those of the heaviest possible character, or can be alter- 
nated with them with the greatest accuracy. Lever 18 gives 
complete control over the action of the hammer, even when 
hand wheel is kept turning. It puts the supply valve instantly 
out of gear, or as quickly brings it into action, enabling the 
operator to miss or give any one of a series of blows. The lever 
and pawl 21 are for operating the hammer automatically. When 
the hammer head 5 strikes it takes the lever and pawl 21 down 
with it; the pawl thus grips the disc crank 12, and in its upward 
motion assisted by spring 22 attached to projecting arm of lever 
21, turns the hand-wheel 13. Ordinary coal gas may be used ; 
or, in case of the colonies, petroleum spray or vapour may be 
employed as the combustible fluid. 

The hammer described is that known as the ? cwt. size, and 
has a cylinder of 7in. diameter, 6}in. stroke. e maximum 


blow is very nearly that which would be given by a weight of 


3 cwt. falling through a height 
of 1ft., can 
at the rate of 110 blows 
minute, Fig. E gives two _ 
grams, one a light and the other 
of a heavy blow. The avy 
ressure in the case of the latter 
ing 15 Ib. per square inch, 
and the cylinder having a dia- 
meter of 7in., with a stroke of 
64in., it follows that the work 
done is 313 foot-pounds. The 
springs do slightly more work in 
returning the hammer head 
than its weight X into the 
movement, say, by about 6 foot- 
pounds, hence the work of the 
net blow is 307 foot-pounds, 
Extended test in practical smith 
work has demonstrated that 
over 2500 of the heavier blows 
referred to above can be given 
with one pennyworth of gas at 
half-a-crown per thousand—i.c., 
the Birmingham price to small 
consumers—or over 4500 vary- 
ing blows for the same con- 
sumption. This extraordinary 
economy will probably cause 
other obvious advantages of the 
gas hammer over steam, pneu- 
matic, and power-driven ham- 
mers to be lost sight of, but they 
are many, and will occur on 
consideration to practical men: 
The absence of boilers, coals, 
ashes, and dirt. The readiness 
for work at any moment day or 
night. The fact that a few 
strokes can be made at any time 
at the same economical rate as 
when the hammer is used for a 
long spell. These and other 
advantages must in future be 
taken into consideration by those 
desirous of having the most 
economical, reliable, and handy 
tool for forge work. The hammer 
is well made, and the design 
appears to have been thoroughly 
considered with a view to 
strength and durability. Itis 
now being shown at work at 
the Exhibition of Manufactures 
and Industries, Bingley Hall, 
Birmingham — Stand 125 — in 
connection with the meeting of 
the British Association. . 


CAR INVEN- 


THERE is something almost 
melancholy in the ignorance of 
the average coupler inventor 
and the public generally, rela- 
tive to the state of the art, the 
amount of work that has been 
done, and the number of patents 
that have been issued for inven- 
tions of this class. 

This multiplicity has been 
brought about to a great extent 
by the casual ventilation that 
the matter has received in the 
newspapers. A great deal has 
been printed about the necessity 
of having some form of auto- 
matic coupler that will protect 
the trainmen from injury, and 
Railroad Commissioners and 
State Legislatures have been 
urged to take some action in 
the matter. Yet while all this 
was said and written not one 
word has been printed by these 
same journals regarding the re- 
quirements that must be met by 
the successful inventor. 

That it is an easy matter 
to construct a device that will 
attach itself to another of the 
same sort, when the two are 
brought in contact, is witnessed by the four or five thousand 
patents that have been issued. Farmers, doctors, lawyers, 
merchants, and a very few railroad men have entered the race ; 
and each has been encouraged by the patent lawyer to whom 
the application was entrusted to prosecute the claim and pay the 
fee. And now that the ball has started there seems to be no 

h of a stoppage. In the past two months of May and 
June the Patent-office issued sixty-two patents on car-couplers. 
Now, when the thousands that have preceded are taken into con- 
sideration it seems like a farce to think that any oneof these sixty- 
two patents can embody any new or valuable features; and 
even if they do, what chance have they of success? Ignorance 
of the essentials, we repeat, is the probable cause of the trouble. 
What does the outsider whose only contact with a railway has 
been as a passenger, know of the true coupler requirements? 
He simply knows that the coupler must fasten two cars together 
automatically, and be released from the outside, but knows 
nothing of the strength of the draw-bar, the cushion in drawing 
and backing, the slack required for starting, the necessity of 
being automatic with all kinds and degrees of draw-heads, and 
above all, of the absolute necessity for few eres | parts. The 
result of the travail is a complicated piece of watchwork that is 
no more suited to the purpose than a baby carriage would be for 
freight service. 

This was particularly evidenced by the hook coupler that was 
on exhibition at the recent Master Car Builders’ Convention 
at Niagara, and which, by the very multiplicity of its parts 
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ROBSON’S PATENT GAS HAMMER. 


PETROLEUM TANK WAGON. 


ORGAN AT THE LIVERPOOL EXHIBITION. 
WE give an illustration this week on page 210 of the fine organ, by 
Messrs. Michell and Thynne, in the music-room of the Liverpool 

Exhibition. The manuals are placed at the right-hand side of 
the instrument, and our view shows the opposite side. 

This organ was shown last year in the music-room of the 
Inventions Exhibition, South Kensington, but from various 
causes it was not finished, the solo organ, indeed, only having 
been added a short time before the Exhibition closed. The 
organ contains several novelties and improvements patented by 
the makers, to which we shall refer when completing our illus- 
trations in another impression. 


ASHFORTH’S SOLID TAPER GRIP VICE. 
THE accompanying engravings illustrate a new vice, patented 


parallel vices, combined with greater strength in the eye—which 
is the weak place in most 
tage of a taper grip, by which any taper article is held with th 

greatest firmness and without the possibility of slipping. This 
grip is obtained by simply removing a wedge on the right-hand 
side of the vice, which can be done in a couple of seconds, and 


the vice adjusted to either taper or parallel, to suit work in 
hand. The screw is boxed up, so that no filings can fall into it. 
The vice has been put together for strength and durability, the 
jaws and body being made solid from best Yorkshire wrought 
iron. 


FLUTED CARBONS.—Sir James Douglass has brought out for arc 
lighting a new form of carbons which are held to give a higher 
effici than the gree cylindrical pencils now used, and to be 
cpeidile applicable to the electric illumination of lighthouses. 
The carbons are fluted down the sides, but are made in moulds and 
baked, much in the same way as ordinary cylindrical carbons. The 
greater efficiency is mainly due to the fact that the new carbons do 
not “crater” at the points, and hence there is not the same loss 
of light from that cause as occurs in the round carbons. Many 
experiments have been made with them, and it is probable that 
they will be adopted for the intended flash lights of the St. 
Catherine lighthouse, England. Two De Meritens eto 
dynamos—the same, in fact, which were used at the South Fore- 
land e iments—are to be employed there, one for clear weather, 
and both together for thick weather. 

UNIVERSITY COLLEGE, BRIsToL.—The session 1886-87 will 

in on October 5th. Lectures and classes are held every da 
and evening throughout the session. In the chemical de ent, 
lectures and classes are given in all branches of theoretical 


and utter unsuitableness, attracted a great deal of attention. | than a properly constructed iron tank. The oil is filled through | chemistry, and instruction in practical chemistry is given daily in 


The inventor brought it on, all the way from Kansas, and | the manholes, which are so constructed as to allow for expansion. 


the chemical laboratory. Excursions to some of the mines, manu- 


had evidently strained his resources to their utmost in order | A gauge glass is attached to the end of the compartments | factories, and chemical works of the neighbourhood are occasionally 
to meet his expenses, confident that could this child of his | showing the number of gallons in each. A valve from each | ™@de. The department of experimental physics includes various 


be once seen, the whole railroad world would be at his feet | compartment communicates with the measuring drum, which | C°Ur8®S of | 


ively, and practica! instruction 


arranged progressi 
for the privilege of adopting it. His contact with the cold, | contains exactly 42 gallons, this being the average contents of a re pte geen om _ —— 
hard facts that confronted him and told him that he was far | barrel. Fixed to the drum are two discs, which rise as the liquid afford a thorough scientific education to students intending to 
behind in the race, must have been a staggering blow, and yet | flows in and shows when it is full. A rotary pump, the suction | become engineers, or to enter any of the allied professions, and to 
it is what all but a dozen or more of our sanguine five thousand | pipe of which goes to the bottom of the drum, and the delivery | supplement the ordinary professional training by systematic 
ng must receive, The coupler fiend which has so long | pipe from the top of the pump, is made to swing so as to go over Seekaleal teaching. This i 


the terror of our railroad officials must soon become one to | the pavement 7ft. high; this is connected to a special rubber | arranged for students int 


department includes courses special] 
ding to b civil, mechanical, ion 


the Patent Commissioners, unless a little honesty is infused into | hose with unions which are coupled up to the pipe at the door | trical, or aes surveygrs, or architects. Those who 


the average of patent lawyers and they can be induced to advise | of the shop. This pipe leads to the storage tanks, which may be | 4ttend the mechani 


engineering course enter engineering works 


their clients not to try for a prize that is so far beyond their | in the yard at the back. When the tanks are in the basement | (uring the six summer months, and, in accordance with this 


reach. But as this is a moral impossibility, it only remains to | the rubber hose is attached to the valve at the bottom of the 


scheme, various manufacturing engineers in the neighbourhood 


wait until the fever has run its course and died a natural death. | drum; the oil then flows by gravitation. It will be seen by have consented to recsive students of the collage into their offices 


—American Journal of Railway Appliances. these simple means, a great saving of time, labour, leakage, and 


; saving of expense to the merchant as barrels become unnecessary. 
PETROLEUM TANK WAGON. Several of these tank wagons are in use. 

Tue tank wagon for transporting petroleum in bulk which 
gate-s t consists of a wrought iron tank, divided longi- Mass careful 
provision being made to prevent the wash of the oil. | 
Each half contains 250 gallons, this quantity being the maximum | meters as a waste preventer, that they have lately resolved that 
allowed by the Government in the proposed Petroleum Bill for a 


be put in . To this the cit ordered within 
the shopkeeper to have on his premises without other restrictions the month 1000 #2, Crown meters, — = 


inconvenience, is obtained, and that the danger of keeping the 
oil in barrels in the shop is avoided. There is considerable | are given, and excursions for fiel ctice are made 


and workshops as articled pupils. The engineering laboratory is 
provided with a powerful testing machine, and instruction in the 
use of tools is given in the workshop. Special courses in surveying 


The department for geology, biology, and zoology includes various 
courses of lectures in all branches of those subjects, together with 
laboratory instruction. In the botanical department practical 
instruction is given by means of the botanical ens, which con- 
tains upwards of 1000 specimens. Courses of lectures and classes 
are given in mathematics, political economy, logic, moral philo- 
sophy, modern history, English literature, Greek, Latin, Hebrew, 


Fr and Medical education is provided by the Bristo’ 
Medical School, which is afBlia ted to the college. 
ships are tenable at the college, 


| 
f | | 
i | 
| 
we 
and manufactured by Mr. Ashforth, Bruce or eld, 
Itis claimed that this possesses all the advantages of the old leg and 
| 
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LETTERS TO THE EDITOR. 2 
the opinions of our 


NOVEL 
Srr,—I appreciate very much, and 
“last issue under the above heading. 1 permission to 
* bells on my system are not only musical, as you state, but have 
volume of fifteen 
times ter weight. e very importan’ 
= produced i to 


ment. My bells can be uced at—proportionate 
one-half to one-fourth of prices now charged. 
Junction-road, N., J. W. Horrman, 


Ib., or as 


ving no fewer than ten —_ beyond the strength required 


located. "Ther toweheen for some time under trial on several of 

Croft House, Hyde, % Wa. GREEN. 
September 


SINGLE BOGIE ENGINES. 

Sir,—My attention has been called to your issue of August 13th, 

in which you give a description of a very fine express i 

mger engine built by Messrs. Neilson and Co. for the - 
in Railway, in which it is stated that it is novel in design as 
being the first engine of the class combining single driving wheels 
and inside cylinders with a bogie in front. 

This is scarcely correct, as I have had two engines of a similar 
type working our limited mail trains between Dublin and Belfast 
since February, 1885. These engines were built to my designs by 
Messrs. Beyer, Pi Co., and have single driving wheels 
6ft. Gin diameter with inside cylinders and a four-wheeled bogie 


as, C. PARK. 
Dundalk, September 6th. 


MIXED TRAINS. 

S1r,—The article in last week’s ENGINEER on “ Mixed Trains” 
will, Iam sure, be read with interest by most of your readers, and 
especially by those who reside in Ireland, where such trains are 
“T ith that placing the 

mite agree with you i passenger carriages 
netenen the engine and goods wagons must i the danger of 
accident as you say. Also, is it not injurious to the rolling stock 
if the lighter vehicles are compelled to drag the heavier ones 
behind them? At the same time, the fact should not be over- 
looked that where the passenger carriages are fitted with con- 
tinuous brakes this power can be utilised by their being placed next 
to the engine. On the other hand, if wagons are interposed, the 
advantages of such a brake power, and especially where simple 
if this peact trains greater liability 
of Sen why does not the Board of Trade strike 
at the root of the evil by forbidding such trains to be run? This, 
in my opinion, would be the best means of surmounting the whole 
difficulty, instead of recommending passenger carriages to be placed 
either before or behind in such trains, SUBSCRIBER. 


CENTRIFUGAL PUMPS. 

Sre,—In your valuable journal, of which I am a constant and 
interested reader, you published—vol. lxi., No. 1590, of June 18th, 
1886—an illustration and description of one of Mr. Hett’s Yin. 
centrifugal pumps, and write at the end of your article :—‘‘ The 
velocity at the periphery being about two-thirds of the head due 
to gravity. This result is an apparent anomaly, and a similar 

+ has never, so far as we are aware, hitherto been recorded.” 
Without speaking of Mr. Hett’s pump, I cannot find an anomaly 
in the fact that the circumferential velocity does not attain the 
velocity due to head. 

I designed several centrifugal pumps and always found that the 
circumferential velocity of the disc does not need to attain the 


' value of / 29 H, where H is the total height, friction included, to 


be overcome, it only must be greater for a certain 


Hi truct consist of a short and forecastle, and a 


passenger saloons. 
staterooms will be ventilated by machinery on D. C. Green's 


will ropelled by inverted ast 
be pi in irect-acting triple expansion e' 

to indicate 6000-horse power, the diameter of the high-pressure 
cylinder being 40in., intermediate cylinder 60in., and low-pressure 
cylinder 100in., with a stroke of 6ft., adapted for a working pressure 
of wm oe uare inch, The ship has been built under special 
survey of th Lloyd's and underwriters, and will receive 
the highest class in those registers. 


TENDERS. 


TOXTETH PARK LOCAL BOARD. 

TENDERS received by the Toxteth Park Local Board for the re- 
construction of the carriage-way of Smithdown-road, between 
Salisbury and Wellington roads (contract No. 3). Quantities sup- 
plied by the engineer, Mr. John Price, Assoc, M. Inst. C.E. 


Catterall and Co , 17, Phwbe Ann-street, Liverpool.. 156714 0 
Ireland and Hurley, Brae-street, Liverpool .. .. 11M718 6 
McCabe and Co., Lambeth- , Liverpool... .. .. 1079 5 0 
R. , 3, Bagot-street, Toxteth Park .. .. .. 106217 9 
R. lantine, Everton, Liverpool .. .. .. .. 103818 7 
Ww. Inglis, Castle-street, Liv ee 964 12 0 
Walkden and Co., Brasenose-! 0 
Aspen-grove, Toxteth Park ° 91710 1 

Jas. Evans, Park PS 860 16 11 
estimate > 950 0 


Tenders received by the Toxteth Park Local Board for i 
and channelling Smithdown-road, between Wellington and 
roads. ee by the engineer, Mr. 


J. Garnett, Aspen-grove, Toxteth Park .. .. .. 
Ireland and Hurley, Brae-street, Liverpool .. .. .. 4121 
R. B. Ballantine, Everton, Liverpool .. .. .. «- 

W. F. Inglis, Castle-street, Liv eo. 
McCabe and Co., Lambeth-road, Liverpool .. .. .. 

R. Lomax, 


Bagot-street, Toxteth Park .. .. .. .. 
Jas. Evans, Parkgate .. .. 
Walkden and Co., Brasenose-road, Bootle .. .. .. 
Catterall and Co., Phasbe Ann-street, Liverpool .. .. 
L. Marr, Aspen-grove, Toxteth Park—accepted .. .. 
Engineer'sestimate .. .. .. «. 


Be 


THE VILLORESI CANAL. 


EXPERIMENTS ON THE FLOW OF WATER OVER WEIRS.? 
THE following is from a paper by Cesare Cipolletti, C.E.:— 
Shoounsiy of eater to te is, ing to the terms of the 

concession granted by the Government, subject to the condition that 
a volume of water of 120cubic metres—4237 ‘98 cubic feet—per second 
shall be measured and re into the Ticino, before any can be 
taken for irrigation x and thus not interfere with existing 
rights down stream. To fulfil these conditions, the head works 
are constructed in the following manner :—A weir 289°44 metres— 
949°36ft.—long, and 4 metres—13°12ft.—high, is built across the 
river. Immediately above the weir, and on the left bank, is the 
entrance to the canal, a building provided with thirty sluices, 
capable of admitting 192 cubic metres—6780°67 cubic feet—of 
water per second into the canal, of which 72 cubic metres— 
2542°75 cubic feet—is the quantity granted by the concession for 
irrigation purposes, and 120 cubic metres to be returned as com- 
pensation into the Ticino. The 192 cubic metres of water per 
second is carried by a canal 600 metres—656 yards—long, and 52 
metres—170ft.—wide, terminating in a basin, on the left bank of 
which are the buildings containing the head sluices to the irri- 
gation canal proper, as well as those of a small private canal, 
whilst on the right bank is the measuring weir, over which the 
compensation water is returned to the Ticino. It was important 


ing on the inner and outer diameter of revolving disc—than VoH. 
At the same time I must say that I found in no book a correct, 
plain, and clear theory of centrifugal pumps according with prac- 
tice, and shall, perhaps, not go too far in saying that most of the 
centrifugal pumps constructed are not the result of theoretical 
ijavestigation, Lut rather of empirical trials. I worked out myself 
a clear and plain theory, and should be glad if you would allow 
me to put it under your critical eyes. Perhaps you may think fit 
to | it before your readers. 
am a young mechanical enginneer, bred at the Pol i 


School of Vienna ; now with more than six years’ practical experi- | alread: 


ence, 
Vienna, September 4th. 


LAUNCHES AND TRIAL TRIPS. 


A STEEL screw steamer was launched by Messrs. Schlesinger, 
Davis, and Co., from their shipbuilding yard at Wallsend on Septem- 
ber 2nd. The vessel is named the Swift, and will be registered at 
yon tm: of Ipswich. Her dimensions are, length between perpen- 

i 110ft., breath moulded 19ft., depth of hold 8ft. 9in. The 
engines, with cylinders 17in. and 32in. diameter by 24in. stroke, will 


Eastern g 
orks. The ceremony of christening 


ts. 
he second of two large steamers, built to the order of the 
Pacific Steam Navigation Company, by the Barrow Shi: i 
Company, was launched on Tuesday ; which 
is now nearing completion, is the sister boat. Both of these 
magnificent steel vessels are intended, contrary to first anticipations, 


to trade between London and Australia in conjunction with the vy 


Orient Company’s steamers. The Orizaba and the Oroya, for so 
the second boat was named, are the first of the large ocean-going 
steamers which have been fitted with the triple expansion engines. 
A great number of persons witnessed the launch, and the vessel as 
she left the ways was christened by Mrs. W. G. Ainslie. The 


dimensions of the new steamer are as follows :—The vessel is 460ft. : 


in length, 49ft. in breath, and 38ft. 3in. depth, moulded, and has a 
gross register tonnage of about 6500 tons. She is rigged with four 
masts. The bull has been constructed on the longitudinal double 
a and fitted with four complete closed-in decks all 
fore aft, aud a promenade deck extcnded to the ship's side, 


therefore to establish with precision the coefficient of contraction, 
in order to fix the exact height at which the water should be main- 
tained in the basin before admitting any water into the Villoresi 
canal, As the mean discharge of the Ticino during the winter 
occasionally falls below 120 cubic metres per second, powers were 
ranted by the concession to erect works at the outlet of the Lago 
ggiore, in order to retain the waters of the lake at times when 
they are abundant, and regulate their flow into the Ticino. The 
file of the weir for measuring the 120 cubic metres per second 
is given at page 67—this quantity, however, is reduced to 112 cubic 
metres, as 8 cubic metres are drawn off by the private 
ly mentioned. The crest, which is divided into thirty-six 
openings of 2°025 metres—6’65ft.—clear width each, by thirty-five 
partitions 008 metre—3-l5in.—thick, 72°90 ft.— 
in length. These partitions support a foot bridge. e openings 
can be closed when required ip taints placed vertically, with the 
bottom ends resting against the up-stream side of the cill, which 
projects 12 centimetres—4*72in.—above the level of the crest, and 
the top ends against the bridge. The total width of the crest is 
1°85 metre—6°07ft.—of which 1°45 metre—4‘75ft.—below the cill 


slopes 0°20 metre—7‘87in.—or about }. The weir across the | resis 


Ticino is 289°44 metres—949 36ft.—in length in the clear between 
the abutments, with horizontal crest, and curved breast and back, 
as shown in cross section at page 68. 
isc e over the m weir, two measure- 
ments of the velocity in the canal, between it and the Ticino, 
were first taken by means of the Woltmann current meter, the 
results of which were further controlled by direct measurements 
taken with the same instrument at the weir itself. During these 
experiments, it must be observed, the whole volume of water 
brought down by the canal did not flow over the weir, part bein 
allowed to enter the irrigation The water is admit 


into the canal from the basin by openings, fitted with 
iron sluice gates, and, previous to the iments to be now 
i ir coefficients of contraction been determined. 


bed. 
and found to be between 072 and 0°74, or a mean of 0°73; so 
that, to volume of that was 
being i into the irrigation canal, it was only necessary to 
measure the difference of the level of the water on each side of the 
uices, 
1885, the level of the water in the basin being 0°538 metre—1°76ft. 
—above the crest. 
Cubic metres. 
The total flow in canal leading to basin—taken by actual 


measurement—being .. .. .. «2 « 65°754 
Volume admitted into Villoresicamal .. .. .. .. «. 7618 
Quantity discharged over weir.. .. .. .. .. 58°236 


1 “ Proceedings ” Institution Civil Engineers. 
2 A description of this canal will be fou..d ja vol. lyxxil.  Procepd- 
irgs” Ciyil Eogince:s, p. 416, 


The total clear width of overfall being 72°90 metres, the 


=K 29 H; 
=K 21491 Hg. 
Assigning to Q and H their numerical values, vig., 58°236 cubic 
metres per second—already found by measurement—and 07538, 
the value of the coefficient K=0°685 is found. 
A second experiment, made on the 9th March, gave the follow. 

ing results :— 

Total flow in canal to basin—by measurement, “sa 

Volume admitted inte V: Canal .. 4°389 


Quantity discharged over weir .. .. .. .. 124°414 
Level of water 0°895 metre—2°93ft.—above crest. 
Substituting these figures in the above equations, there would 


result— 
Q=K 21491 HY; 
=0°683. 


or 
The mean coefficient would therefore be— 
K = 685+ 0°683 _ 654, 


In determining the discharge by direct measurement at the 
weir, the velocity of the current was taken at different depths at 
five stations in two of the thirty-six openings. The depth of water 
in the basin above the crest being 0°835 metre—2'73Ft .—the dis- 
charge through one o was found to be 3°103 cubic me 
and of the other 3°194, giving a mean of 3°148, which multi; 
by 36 _ a total discharge of 113°346 cubic metres, which gives 

e following equation— 

113°346= K 21491 x 0'835§ ; 

or = 13346 _ 

which differs a the coefficients found by the previous 
experiments by 0°008, or about 1 per cent. The coefficient of con- 
traction for calculating the discharge over the river weir was esta- 
blished in two different ways. Taking advantage of two days in 
which the depth.of water in the Ticino was alike; on the first it 
was allowed to flow entirely over the weir in the river, whilst on 
the second day part flowed over the measuring weir and part over 
that in the river, this being the most reliable way of determining 
the exact coefficient. It was, however, n to take into 
account the water which found its way into the river, which was 
ascertained to be 4°50 cubic metres, 1 cubic metre of which was due 
to leakage of the dam, and 3°50 from the four sluices which serve 
to empty the basin if required; when, on the other hand, all the 
water flowed over the river weir, it was found that there was a 
leakage of 2 09 by the head sluices into the so that there 
was a difference of 3°50-2°09=1°41 between a full basin and an 


empty one. 

experiments were made on the 27th and 28th March, with 
an equal depth of water in the Ticino. (Qn the first day the entire 
volume of water passed over the weir, the depth above the crest 
being 0°458 metre—1°50ft.—whilst on the second, part was 
over the river weir and part over the measuring one, with a d 
of 077 metre—2‘52ft.—corresponding to a volume of 99°517 cu’ 
metres— 3514°54ft.—whilst the depth of water above the crest was 
reduced to metre—O71ft. The of this dam bei 


first day was— Ses 
K x 289°44 x 0°458 x 3 4/2 9 x 0°458 +209 


=K x 854°585 x 0458! +200, 
whilst on the second day the same discharge would be expreased by 
the formula— 


K x 854°535 x 0218! +.99'517 + 3°50, 
from which 


K x 54535 (0-458! - 0-218!) =99:517+3:50-2.09, 
100°927 _ 
K= 

The measurements of the velocity of the current at the weir 
were taken with Woltmann’s current meter at nine different 
stations, and the di found to be 422°542 cubic metres— 
14,922°49 cubic feet; the mean depth above crest being 0°74 metre 
—2°43ft.—with a mean velocity of 1°972 me “46ft. The 
depth above crest to the surface of the com ively still water 
was 0°928 metre—3 04ft.; the equation of harge would there- 


fore be— 
422°542=K 289-44 x 0928 x § 0928; 
or 422°542=K 854-535 x 0 928!=K 763868 ; 
or K= ~=0°553. 


763°868 
In a second experiment the velocity was measured at eleven 
vertical stations, and showed a total di of 239,771 cubic 
metres—84165 75 cubic feet—with a depth of 0°494 metre—1'62ft, 
—over crest, and 0'628 metre—2'06ft.—in the comparatively still 
water up-stream; the mean velocity was 1'667 metre—5'46ft.; the 
equation in this case was— 
289°771=K 854°535 x 0°628! ; 
K=0°563 


or = 4 

This latter coefficient only differing from that found by the first 
method by 0002, or less than 0°4 per cent. ‘The coefficient 
definitely adopted was the mean of the three experiments, or 0°56. 
From these it will be seen that there is a considerable difference in 
the J ng ay of the movement of the water over the two weirs, 
In the first, with the inclined crest, the coefficient is comparatively 
high, notwithstanding that the flow is influenced by the thirty-five 
partitions; whilst, on the other hand, it is below the average at 
the river weir, notwithstanding its great length. 


A New System or Frre-PROOFING.—An exhibition of the fire- 

ting of a new patent combination of steel and con- 
crete was held at the Albert-street police yard, Manchester, 
recently, under the supervision of Superintendent Tozer, of the 
Manchester Fire Brigade. The combination is named ‘ Titan- 


pillars, and 

resisting, an necessary strengt tain the em- 
ployment under the patent of a combination of steel which sup- 
ports and strengthens the concrete, and embodying at the same 
time absolute protection from the action of fire or water. A build- 
ing had been erected in the police yards of ordi bricks with a 
floor, or rather roof of slabs made of concrete and steel 6ft. by 
3ft. Sin. thick, and resting upon girders covered with concrete. 
There were two window —- and a door, which was also made 
of concrete and steel. de were pillars made of the same 


and a-half hours, and the pillars which were in the middle of the 
furnace were only stripped of their outer covering of plaster, 


= 
54 second, and 412 third-class passengers, as well as for officers an 
oe crew. The saloons and cabins will be furnished in the best style, 
elled in hardwood, and upholstered in a most luxuriant manner 
by essrs, A. Blain and of Liverpool, and will be electrical 
and 
inciple, and the most ample provision has been made Tor the Con- 
Soules ond comfort of the passengers. She will have six steam 
winches for the purpose of loading and discharging cargo, made by 
Messrs. Waddington and Longbottom, of Barrow; asteam steering —— 
engine, by Messrs. Muir and Caldwell; Hasties’ patent screw 
steering , and Clarke, Chapman, Co,’s steam windlass for 
=) - working ee anchors. The vessel will also be fitted with refrigerat- 
GREENS COUPLINGS. ino chambers for carrving meat. and the refrigerating machine will 
S1r,—By this I wish to thank you very much for your favour- 
able notice of my point-rod joints in your issue of the 27th 
ult. It may possibly interest you further to learn that Messrs. 
Kirkaldy have — ascertained the average breaking _ of four 
made of lin. iron to be at 5074 
fo 
of cottar. A rod can be fixed or replaced in two minutes, and as 
they are sent from the makers ready for laying, no recourse need 
be made to the workshop—a fact of the utmost importance where pe 
a —' cubic feet—and the coefficient K, the equation of discharge on the 
-_ Simp crete, and it 1s the mvention of Messrs, Lee and Hodgson, who 
Company at its Wallsend wi claim that it is specially adapted for the construction of columns, 
was performed by Miss Dora ge. girders, floors, partitions, doors, shutters, or slabs, and that with 
Messrs. Fleming and Ferguson, engineers and shipbuilders, it a perfectly fire-proof building may be erected. It has been long 
Paisley, launched from their shipyard last week the second of the known that in fire-proof buildings as at present constructed the ; 
two powerful dredgers that they have constructed for the Preston weakest my have been the iron columns and girders, which, ; 
Corporation, for the deepening and improvement of the river Ribble. being subject to expansion and contraction when a fire occurs, 
The dimensions are: Length, 170ft.; breadth, 40ft.; depth, 10ft. ive way at the most critical moment, and the building col- ; 
She was named the Walter Bibby, after the chairman of the Ribble : 
Improvement Committee. These dredgers are two of the most ' 
powerful yet constructed for this country, and are fitted with all ' 
material, 10in. in diameter, and capable of sustaining 100 tons. fs 
At 11.30 am. a fire was lighted, and kept burning, half b 
a ton of coal being consumed. At 2.30 tarred wood was 
thrown in, and petroleum poured over it. A great blaze was thus 
worked up and kept going until three o’clock, when the fire was 
extinguished by the firemen, The trial was in every way a suc- 
—— cess. It was the best test of the kind yet witnessed in Manchester; 
| 
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RAILWAY MATTERS. 


TuE Senate of the United States has voted 300,000 dols. toward 
the construction of the Hennepin Canal, to connect the Mississippi 
river about Rock Island with the great lakes at Chicago, 

Ir is expected that the new line of railway from Lucknow to 
Sitapur be ready for traffic by November next, and that the 
——s ill be performed by the Lieutenant-Governor, 

A. Ly 


FOLLOWING its promise of last session of the Dominion Parlia- 
ment, the Government has appointed a commission to inquire into 
the subject of appointing a permanent Railway Commission. 
The Commission of Inquiry Government con- 
sists of Sir Alexander T, Galt, Mr, ber, C.E., and Mr. 
Moberley, C.E. 


THE employes of the London and North-Western Railway Com- 
pany in the carriage di ment, both at Crewe and Wolverton, 
commenced working full time on Monday. All the engineers, 
fitters, and others in the locomotive department are still on short 
time, but the men trust the activity displayed in the carriage 
department will shortly extend to their own, 

In the early days of the Great Western Railway a hollow oak 
tree “ro served as the station-house at Moreton, Hereford- 
shire. It teed near the platform, and fifteen people could stand 
in its interior at one time. This tree was unfortunately blown 
down in 1848, Another primitive railway station we remember to 
have seen was on the Bangor section of the Belfastand County Down 
Railway. This was the body of an old railway carriage deposited 
by the side of the line. 

Tue Canadian Government has recently promised a land subsidy 
to the Winnipeg and North Pacific Railway —— » which has 
been organised to build a railway from Winni Fort Simpson 
by way of Fort a la Corne. Bill to grant the compan 
acres of land per mile for that n of the road between Winni- 
peg and Fort a la Corne, and 10,000 acres per mile from that point 
to the foot of the Rocky Mountains, » the Colonies and Indi 
says, probably be introduced next session, 

In July, 1886, there occurred on the United States railways a 
total of ninety-one accidents, in which twenty-three persons were 
killed and eighty-eight injured. As compared with July, 1885, 
there was an increase of fifteen accidents ; a decrease of five killed 
and an increase of thirteen injured. The seven months of the 
current yo to the end of July show a total of 593 accidents— 
213 killed and 827 hurt; a monthly average of eighty-five acci- 
dents—thirty killed and 118 injured. 

THE Toronto Mail states that Sir John Macdonald arrived at 
New Westminster at one o’clock on the morning of the 14th ult., 
from Nanaimo, Premier Sinythe and Mr. Dunsmuir accompanying 
the party, the latter placing his steamer at Sir John’s disposal. 
The journey from Victoria to Nanaimo was accomplished in three 
hours, the distance being seventy-two miles. Onarriving half way 
Sir John drove the last spike in the Vancouver Island railway. 
— prominent citizens of Victoria accompanied Sir John to 


THE mineral traffic of the United Kingdom in 1885 kept up as 
——- volume, but there is a decrease of over a quarter of a 
ion sterling in the receipts, which amounted to £15,246,200 in 
1885, as com: with £15,528,600 in 1884, The average receipts 
ton of mineral carried amounted to 1’6s, in 1885 and to 1°7s. 
fn 1884, so that there has been a slight reduction under this head, 
although it is not clear whether is due to the increased dis- 
tance over which the goods were carried or to a reduction of the 
transport charges. 

Art the end of 1884 there were 1790 miles of railway in Switzer- 
land, including fifty-nine miles of cog-wheel, cable, or other moun- 
tain lines, less than four miles having been added during the year. 
They cost £41,005,920, including £719,276 for the special 
mountain roads. The ordinary railways had cost £23,865 per mile, 
and the mountain lines £12,500 per mile. On the 1790 miles there 
were 189 tunnels, 1963 bridges, and 656 stations—one station for 
every 2°73 miles of road. The length of double track was 178 miles, 
Of the ordinary railways 25°9 per cent. was level, and of the moun- 
tain roads only 8°8 per cent. 

THE introduction to ‘‘ Poor’s Railroad Manual for 1886,” which 
has just been published, shows that 3131 miles of road were con- 
structed during the year in the United States, the a; te 
mileage for the whole country being 128,976. The capital s' of 
all railroads is 3,817,697,832 dols. e earnings of all roads 
equalled 772,568,833 dols, against 770,684,908 dols. for 1884. The 
introduction says the past year undoubtedly marks a point of 
lower depression in the earnings of our railroads in ratio to their 
cost and mileage than is likely to be witnessed for some years to 
Fang “’ present year showing a considerable improvement upon 

pas' 

THE United States are now sending abroad about 3,000,000 dols. 
worth of | tives per , the total value of those exported 
in the last fiscal year being 2,819,946 dols. This, at an average 
of 10,000 dols. , represented about 290 engines. In the fiscal 
year ended June 30th, 1882, the number of engines shipped did not 
exceed 133, the estimated value being 1,455,717 dols. Of the 282 
locomotives exported from the United States in 1883-84, 65 went 
to the Argentine Republic, 49 to the United States of Colombia 
and Panama, 34 to Mexico, 32 to Brazil, 27 to the Dominion of 


THE first permanent electrical railway in Canada and one of the 
first in America, is now, says Railway Life, in full operation 
between Windsor and Walkerville, a distance of 1} miles. The 
road is operated on the Vandepoele system, the same as that so 
successfully used in the shorter line at the Toronto Industrial 
Exhibition Park. The formal opening took place on June 9th last, 
amid = rejoicings, The proprietor of the line, Mr. John W. 
Tring » has shown most commendable enterprise in pushing 
forward the work, and the results so far are believed to have been 
——ae satisfactory. Trains now run regularly between Windsor 
and Walkerville ag Be ny minutes, and the service is reported 
by the public in the to be everything that could be desired, 


oe over the common lands at Kelling and Salthouse through 

— to Cromer, a distance of about six miles, This section 
of the company’s undertaking seems to be the most difficult and 
expensive of any ea en distance along its entire — 
The metals have been supplied by Messrs. Cammell and Co., of 

; and are 70 Ib. to the yard. They have been laid for 
@ distance of about four miles from Holt to Waybourne, at which 
place the line takes an eastwardly direction after emerging from a 
cutting out of which 70,000 cubic yards of sand has been excavated, 
and — ee on to an embankment containing about 55,000 
cubic yi of earth. The first station will be at Lower Sherring- 
ham, six miles from Holt, the second at Runton, eight miles, and 
the terminus at Cromer. Cromer station will cover something like 
eight acres. The road is single throughout, and at Cromer the plat- 
forms are to be constructed upon the “island” principle. The 


ices, 
constructed in the old English style of architecture. The plat- 
forms are to be 250 yards long, and will be covered in with a roof 
of glass and slate. Mr. W. tt is the engineer, and, under 
his superintendence, the work is being carried out, Mr. R. M. 


Pa: 

Sherringham are erected by Messrs. Bardell Bros., of 

and those at Runton and Cromer by Mr. Leach of the sam ae 
Mr. Wilson, of North Walsham, is building the bridges. 


NOTES AND MEMORANDA. 


GENERAL IGNATIEF¥ has presented to the Mineralogical Society 
of St. Petersburg a mineral recently found on his estate in the 
government Elizabethgrad. It belongs to the class of aluminites, 
and has not hitherto been found in nature. The Russian mineral- 
ogists have named it Ignatieffite. 

THE est boty of fresh water on the globe is Lake Superior, 
400 miles long, 160 wide at its greatest breadth, and sien | an 
area of 32,000 square miles, Its mean depth is 900ft., its 
greatest depth is said to be about 200 fa or 1200ft. Its 
surface is about 635ft. above the sea level, 


SENET hes devised a new process for obtaining aluminium, as 
well as copper, silver, &c., by electrolysis. He exposes a saturated 
solution of sulphate of alumina, separated from a solution of 
chloride of sodium by @ porous vessel, to a current of six or seven 

ium is decom » ani e aluminium is deposited w t 
negative 

THE Northern Railroad of France has found by experiment that 
nickel can be rolled upon soft steel plates in such a manner as to 
produce a material for lamp reflectors of equal brilliancy with those 
made of silvered copper. These reflectors are reported also not to 
rust, and owing to the greater strength of the material, to be less 
easily knocked out of shape, The cost is only 55 per cent. of the 
cost of silvered copper reflectors, 


THE experiments of M. Baille show that temperature exercises 
an appreciable influence se a the value of the torsion-couple of 
wires. The couple diminishes very rapidly when the temperature 
increases; the variations amount to about one per cent. per degree 
Centigrade for aluminium and silver. Care is therefore necessary 
to maintain a constant temperature when making measurements 
with apparatus in which the effects to be measured are equilibrated 
by the torsion of a wire. 

THE temperature of s is, at the present day, generally 
assumed to be much less than the lowest temperature yet produced 
by artificial means; and it is interesting to note the efforts made 
to produce extreme cold. Stewart on ‘‘ Heat,” p. 110, gives an 
example in which a temperature of — 140 deg. Cent. (— 220 deg. 
Fah.) was obtained; but very recently—Van Nostrand’s Eng. Mag., 
xxxv., p. 87—in solidifying oxygen, a temperature of — 200 deg. 
Cent. (- 330 deg. Fah.) is said to have been produced, which is 
only 131 deg. Fah. above absolute zero. 

THE applications of aluminium are now considerable, and M. 
Bourbouze, a French physicist, has added to their number by 
eoeieree an alloy of the metal with tin for the internal parts of 
= instruments in place of brass. The alloy he employs con- 

of 10 parts of tin and 100 parts of aluminium. It is white, 
like aluminium, and has a density of 2°85, which is a little higher 
than that of pure aluminium. It is therefore comparatively light, 
which is an advantage for apparatus where lightness is desired. It 
can be soldered as easily as brass, without special means, and it is 
even more unalterable than aluminium to re-agents. 


Mr. A. A, Crozier, of the University of Michigan, has published 
a thesis concerning the modification of plants by climate. It has 
brought together a great amount of scattered material upon this 
interesting subject, and—not the least valuable part of the paper— 
a full bibliography is given. Summing up the whole matter, the 
conclusion reached is as follows: —‘‘It seems to be established 
that as plants move from the locality of their largest development 
toward their northern limit of growth, they become dwarfed in 
habit, are rendered more fruitful, and all parts become more highly 
coloured. Their comparative leaf surface is ofted increased, their 


form modified, and their composition ed. Their period of 
Seaiaee is also shortened, and they are to dev ata 
wer temperature.” 


HYPOCHLORITES, when mixed with peroxide of hydrogen, 
instantly give off all their active oxygen, at the same time 
liberating the oxygen of the peroxide; therefore the active oxygen 
of either substance may be easily determined by using an excess of 
the other substance, and bleaching powder easily obtained. The 
—— used is the ordinary nitrometer. A solution is made of 
10 grms. bleaching powder in 250 c.c. water, 5c.c. = 0°2 grm. is 
poured into the flask of the ap) tus, and an say 2 c.c., 
of commercial peroxide of hydrogen placed in the inner tube. 
The flask is then connected with the apparatus, the solutions 
mixed together by shaking, and the amount of gas evolved 
measured off in the usual way. The whole operation is complete 
in from one to two minutes. 

A CORRESPONDENT of the editor of the Scientific American 
replying to a question upon a durable whitewash says :—‘‘ The best 
wash that I have ever heard of is made as follows:—For on 
barrel of colour wash—half a bushel white lime, 3 pecks hydraulic 
cement, 101b. umber, 10 lb. ochre, 1 lb. Venetian red, } Ib. lamp- 
black. Slake the lime; cut the oe a with vinegar; mix well 
together; add the cement, and fill t 
stand twelve hours before using, and stir frequently while putting 
iton. This is not white, but of & light stone colour, without the 
unpleasant glare of white. The colour may be changed by adding 
more or less of the colours named, or other colours. is wash 
covers well, needing only one coat, and is superior to anything 
— —- oil t. I have known a ro board barn 
washed with to look well for five years, even longer, 
without renewing. The cement hardens, but on a rough rom a 
will not scale.” 

ProressoR Heim has made a careful survey of the Alpine 
glaciers, and reckons them at 1155, of which 249 are each lon; 
than 7500 metres—more than 4§ miles. French terri includes 
144 of them, Italian 78, Swiss 471, and Austrian 462. e total 
superficial area of these glaciers may be set down at between 3000 
and 4000 square kilometres, or between six and seven times the 
area of the Isle of Man. The area of the Swiss glaciers is laid 
down in the official surveys at 1839 square kilometres; the bulk of 
the remainder falls to Austria. The longest of all is the Aletsch 
glacier, which is over 24 kilometres—about 15 miles—in length. 
As to the thickness of the glaciers, no reliable data are forthcoming. 
It may be remembered that iz, in the series of investigations 
and measurements which he carried out on the Aar glaciers over 
forty years ago, excavated to a depth of 260 metres—over 853ft.— 
and had not got to the bottom. He estimated the depth of the 
Aar glacier at a point a little below the junction of the Finster- 
Aar and Lauter-Aar glaciers at 460 metres, or about 1510ft. 

IN the Archives de Genéve, Professor Brun has published an 
interesting study on the so-called lightning holes to be found in 
the High Al He and other investigators have found them at 
heights of from 3348 to 4000 metres, or between 11,000ft. and 
13,000ft. above the sea level, Usually they are found on summits, 
Sometimes the rocky mass, which it is supposed has been vitrified 
in the passage of the electric fluid,  progneet the appearance of 
small scattered pearls, sometimes of a series of semi-spherical 


cavities only a few millimetres in diameter. Sometimes there are | th 


vitrified rays going out from a central point to a distance of four 
or five inches, Sometimes a block detached from the mass ap; 
as if bored through by a cannon-ball, the hollowed passage oe 
quite vitrified. The thickness of this vitrified coating or stratum 
never exceeds @ millimetre, and is sometimes not more than the 
— of that depth. The varying colours which it ts 
epend on the qualities and composition of the rock. The same 
g us formed by the lightning is black, owing to the quanti! 
of actinolith which the rock contains. It is brown on La uinetie, 
the rock consisting of feldspar mixed with gneiss containing 
chloride of iron. Under the microscope these lightning holes 
display many interior cavities, which must be attributed to the 
of water in the the by the 
lectric discharge. This material no influence on 
polarised light. 
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MISCELLANEA. 


Messrs. HARPERS, Limited, of Aberdeen, have removed their 
London office to 60, Queen Victoria-street. 

Mr. JosepH Hamset, of West Bromwich has received the 
order for the whole uf the bricks required in the construction of 
the Tower Bridge over the Thames, 

On Monday, Mr. A. B. Forwood, Parliamentary Secretary to 
the Admiralty, commenced his investigation into the work of the 
civil departments of Portsmouth Dockyard, being accompanied by 
Professor Elgar, Director of Dockyards. 

Messrs. JOSEPH WRIGHT AND Co., Tipton, have determined to 
re-start their large cable and anchor works, which have remained 
closed during the last five years. These works are very extensive 
and when in full work find employment for some hundreds o 

8. 

THE Birmi Exhibition is proving an immense success. The 
the of the promoters, and 
are so large that to prevent overcrowding in the evening it will 
probably be found to close the admittance doors two or 
three hours before closing time. 

THE Newcastle City Council, at a special meeting held on 
Wednesday week, decided to confer upon Sir William Armstrong, 
head of the Ordnance, Engineering, and Shipbuilding Works at 
Elswick, the honorary freedom of Newcastle-on-Tyne. Sir 
William’s scientific attainments and great benefactions to the city 
were given as the reason for conferring the honour. 

Ir is made known that the Town Council of Bumbay have 
accepted the tender of Messrs. Walsh, Lovett, Mitchell and Co., of Cal- 
cutta, Bombay, and Birmingham, for the total coustruction of the 
Taasa Duct—conduits, tunnels, pipe-line, pipe laying, and the 
bridges over the in Creek, from Ghatkopar to Taasa Dam, at 
a cost of forty-two lacs of rupees—£420,000 nominal—and a bonus 
of 8000 rupees for every month, The contract is to be completed 
before 1st January, 1891. 

Ir has been decided to inaugurate on June Ist, 1887, in the ma- 
chinery buildings and gardens of the Lima Exhibition, under the 
auspices of the Government of Peru, and with the co-operation of 
the Administrative Society of the Lima Exhibition and the Special 
School of Mines, a mineral exhibition, the principal object of which 
is to make known to the world the great mineralogical wealth of the 
country. All objects intended for the Exhibition will be exempt 
from every kind of fiscal and municipal duties. 

Some speculation is excited this week as to what may be the 
effect upon the American iron business of the falling off in the 
natural gas supply in Pe lvania by reason of the earthquakes 
upon the continent. Should the supply of this cheap fuel to the 
Pittsburgh ironworks and foundries be cut off, the consequence 
will be to increase the cost of American production, and possibly 
to give English iron a somewhat better chance in the States. At 
present the revival in the American iron trade has not much 
affected the Birmingham district. 

On the Continent at one works an experiment of an interest- 
ing character has been made in order to prevent the evils 
arising from all the workmen being in funds at the same 
time. The staff is alphabetically divided into four groups, 
each of which is paid ge come one on Tuesday and one 
on Friday of one week, the other two on the same days in the 
following week. The results are said to be satisfactory as regards 
the prevention of temptation to general excessive drinking, there 
being about 1400 hands employed. 


THE employés of Messrs. Manlove, Alliott, Fryer and Co., of 
Bloo e Works, Nottingham, assembled on Monday evening at 
the works, under the presidency of Mr. J. M. C. Paton, the general 
manager; Mr. E. A. Manlove, manager of the Glasgow house of 
the firm; Mr. Thos. Cantrell, Mr. W. Moss, &c., and presented a 
testimonial to Mr. Fred. H. Manlove on his attaining his majority. 
The testimonial, which consisted of a valuable epergne, bore the 
following inscription :—‘‘ Presented by the employés of the Blooms- 
grove Works to Mr. Fred. H. Manlove as a token of their esteem 
on the attainment of his majority, August 9th, 1886.” 


AN international competition of machines and implements for 
the cultivation and the treatment of rural hemp will open at 
Ferrara on August 20th, 1887, and will be closed on the 31st of the 
same month. Inventors, manufacturers, and agents, national and 
foreign, can take part in the petiti An Executive Commis- 
sion provides everything deemed necessary for the success of the 
competition. The machines and implements admitted to the com- 
say oe are divided into the following classes :—Class 1, ploughs 

or deep works; Class 2, special hemp sowers ; Class 3, breakers, 
scutchers, teazers, and shakers, an Class 4, finishing breakers, 
performing by themselves the complete separation of the fibre from 
the rotten stalks, and yielding at least 200 kilos. of dressed hemp 
per hour ata cost of labour not exceeding in the whole 6 lire per 
kilos. Medals and other awards will be made. Full informa- 
tion may be obtained at the Italian Consulate, 31, Old Jewry, E.C. 


THE Spanish Oficial Gazette has published an order addressed to 
the Director-General of Customs, authorising the entry into Spain 
of English goods on a declaration made by the shipper before the 
Collector of Customs at a British port, the declaration to bear the 
vise of a Spanish Consul. According to law these vises are to be 
given free of charge. This resolution—says the Liverpool Journal 
of Commerce—seems to dispose effectually of a difficulty in carry- 
ing out the terms of the treaty between the two countries. As 
originally drawn, the stipulation in the treaty was that each 
manufacturer should verify before the local authority that the 
goods proposed to be shipped were of British manufacture. This 
course was objectionable, inasmuch as it involved upon the shipper 
some expense, unnecessary trouble, and a loss of valuable time. So 
serious did the matter appear that several merchants in the = 
communicated through the Chamber of Commerce with the Briti 
Goverment, who in turn approached the Government at Madrid on 
the subject, showing the unreasonableness of the proposed require- 
ments. The result has been as Ty stated above, and the 
merchants of Liverpool have reason to feel grateful for the spirited 
action taken in the matter by the Chamber of Commerce. 


A NEW —— has been formed to run steamers between 
Liverpool and the Isle of Man. The island is distant about seventy- 
five miles from Live 1, and about equi-distant from England, 
d, and Scotland, and has of late years become one of the most 
important seaside resorts in the United Kingdom, the passenger 
traffic having increased to such an extent that there are frequently 
four or five boats despatched with passengers from Liverpool to the 
island the same day. The company has arranged a conditional 
contract for two first-class screw steamers, handsomely fitted and 
furnished, having triple ion engines of about 1500-horse 
power, and to be fi with bilge keels which oe rolling to a 
— extent, The dimensions will be—length, 225ft., breadth, 30ft. ; 
lepth, 134ft., which dimensions and power are largely in excess of 


e present screw steamers on this station, and the company further 
intend building a first-class winter or spare boat of smaller dimen- 
sions, which will be useful for trips and the conveyance of pas- 
sengers between the small towns of the island and to Douglas and 
Ramsey, through bookings with the large boats being arranged 
during the summer season. Messrs. Russell and Co., of Port 
Glasgow and G k, are to the first steamer on the 
1st of October, and she is to be ready for her station by next 
Easter. As an example of the low prices at which steamers may 
be had now, we may state that the contract price for the large 
steamers, which are to be built according to Lloyd’s highest class 
as well as to the Board of Trade requirements, and to steam at 
seventeen to eighteen miles an hour, is only £18,500 each, subject 
to any alterations that may be considered necessary by the 


ill be about 


directors, and the price of the spare or winter steamer, the plans 
will 
? 


hich are now being prepared, 
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hada, 19 tO o Australia, 1s to Central America, 7 
. Cuba, 6 to — 3 to San Domingo, 3 to Sweden, 2 to Venezuela, 
and 1 to Eng 
THE Eastern and Midlands Railway Company is rapidly pushing 
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THE TRADES CONGRESS, 


Tue Trades Con is sitting at Hull, and on Tuesday 
morning Mr. Maddison, the newly-elected president, 
delivered his inaugural address, This address has been 
reported at greater or lesser length by our daily contempo- 
raries, avd we shall not attempt to reproduce it. It may 
be regarded as, in many respects, an important manifesto, 
and is well worth consideration. Mr. Maddison holds 
that capital and labour are essentially antagonistic ; that 
capital no existence apart from labour, and that capital 
has far too large a share of this world’s good on 
grinding down and oppressing labour. “ According to the 
theory of the political economist,” says Mr. Maddison, 
“the capitalist is the t motive power of the world’s 
pooper, and labour is altogether secondary. The worker 

as too often been regarded as simply a piece of machinery 
for producing capital. The truth is, nevertheless, however 
revolutionary the idea may seem to some, that the 
capitalist has no existence apart from labour. In a word, 
there is no capital but labour. Instead of capital and 
labour being separate, the former is but as the fruit and 
the latter the tree. The order of the natural world has 
been entirely reversed in the industrial world. The unfair 
conditions of labour exist to a greater or less degree in 
all countries—under the Autocratic Government of Russia, 
the Constitutional Monarchy of Britain, and the Republics 
of France and America, That shows that there is some 
cause existing by which the workers as a body are pre- 
vented from participating in the due and legitimate reward 
of their toil, and the workers of the world will soon ask, 
with an all-powerful voice, Is the labourer doomed by an 
eternal law to toil that others may enjoy the products of 
his industry ?” 

There is, we need hardly say, nothing new in all this, 
and there ure some things in it which are true as well as 
old. But the statement, as it stands, is all the same, full 
of fallacies—or which are more dangerous, half truths, It 
is quite correct to say, for example, that capital is the 
product of labour; but all the labour in the world will not 
alone produce capital. Capital really consists of savings. 
If a working man spends his money as fast as he earns it 
he will never become a capitalist. If, on the other hand, 
he spends each year less than he earns then he will 
accumulate property and will become ina smaller or larger 
way a capitalist. Capital, then, is not the creation of 
labour alone, but the creation of labour and habits of 
saving. Furthermore, it does not appear that as the world 
is now — it is possible for labour to achieve any- 
thing without the aid of capital. That is to say, modern 
labour must depend for its useful employment on the 
results of the thrifty habits of some person or persons who 
have gone before. If the capitalists were abolished to- 
morrow, and the money and popes which they possess 
were to be equally distributed, the process would be 
robbery, and the result would be either disastrous in the 
sense that all manufacturing operations would be stopped 
and labour would come to an end for the time, or else by the 
natural progress of events it would begin to accumulate 
again in the hands of the thriftier members of the com- 
munity. These are such truisms that it appears almost 
waste of time to pen them. It may be said, however, that 
Mr. Maddison does not really mean that capital should be 
distributed to the last penny, but only that it should get a 
smaller share than it gets now of profits—that, in other 
words, the labourer should get larger wages. This would 
be effected by the thorough cosmopolitan organisation of 
labour; by the refusal, in short, of all working men to 
accept wages as low as they are now. It would be quite 
practicable, we may assume, to carry out this resolve ; what 
would be the result? Mr. Maddison assumes that the 
working man would be much better off than he is now. 
The truth is that he would not be anything of the kind. 
The result would be simply to degrade the value of gold. 
So long as the same quantity of consumable commodi- 
ties was produced, the working man would be neither 
better off nor worse off, because of a rise in wages. 
The cost of everything made would increase in the same 
proportion. If he had double as much wages next year 
as he has now, he would find the value of everything pro- 
duced by labour just doubled in value, for the value of 
everything now is fixed by the quantity wanted and avail- 
able, and the cost of production. But Mr. Maddison holds 
that labour produces everything. Therefore if the cost of 
labour poes up, so must the price of everything. The 
value of gold would be diminished. But the capitalist of 
whom Mr. Maddison speaks does very little with gold. 
The capital of an engineering firm, for example, is largely 
represented by the tools and other machinery, and the 
buildings which it possesses. But as these depend in their 
paid for the labour 
ed in producing them, the capitalist would nt 


suffer by the change, and the relations between labour and 
capital would remain just what they are now. The work- 
ing men in the United States get higher wages than they 
do here, but if we are to believe them they are not one bit 
better off than English men. But no doubt Mr. Maddi- 
son’s theory is that when wages went up prices should 
not go up at the same time, for the capitalist would have 
to pay the difference. There is no reason to think that 
this result could possibly ensue, unless, indeed, we lived on 
our past savings, which could have but one obvious end. 
The truth is that the war of labour is not against capital, 
but against the capitalist. Foreign a men delegates 
are honest enough to say this openly. e do not assert 
that Mr. Maddison would wish to wage war against em- 


all | ployers. But we are not quite sure that his sympathies 


do not run in the direction of such a war. For- 
tunately or unfortunately, capital accumulates in the 
hands of a comparatively small number of individuals; and 
the great majority do not see why the minority should be 
better off than they are. They see that the heads of firms 
live in better houses, and have more of this world’s 
ge than they have, and they ask, Why is this? 

e true answer is that it is so because the money 
earned by capital goes into one pocket, while the 
money earned by labour goes into a great many. 
We have already on a former occasion called attention to 
this point. It is worth while to call attention to it again. 
We may suppose that there are two partners, who ina 
given engineering business make each £2000 a year. They 
will employ, say, 500 hands, each earning on an average, let 
us suppose, 30s. a week. The men say that in such a case 
capital is getting a great deal more than its fair share of 
profits. t us assume that capital is to get no share 
whatever, and that the partners are only to be paid as 
managers, and get, because such men as they are 
are reg tad scarce, £500 a year each by way of 
salary. This leaves available for distribution among the 
men £3000 a year, or £6 per annum each—2s. 34d. 
a week each. Here we have a case where capital 

ts no profit at all. But it does not appear that 

e lot of the working man would be sensibly im- 
proved. The word “profit” is greatly misused, and it 
may be shown that all wages are rong profits. In sucha 
concern as that of which we write, the wages paid would 
amount to no less than £37,500 a year, assuming the work- 
ing year to consist of fifty wee Thus on the year’s 
‘transactions labour would get very nearly ten times as 
much profit as capital, to say nothing of the fact that the 
entire loss of the capital was risked daily. Even Mr. 
Maddison will, we think, admit that, regarded from this 
point of view, capital does not get too much. The shoe 
pinches because the share that labour receives has to be 
divided among so many, while the share that i 
receives is divided among afew. But this is a condition 
of affairs that organisation, or trades’ unions, or legislation 
can never alter. It is inherent in humanity that some 
men should accumulate more property than >thers, and it 
will be so to the end of time. 

Mr. Maddison getting away from the capitalists was on 
firmer ground. He would be glad if means could be adopted 
by which the trackless forests of Australia, America, and 
elsewhere could be peopled by industrious men and women 
“who by their labour would add to the prosperity, not only 
of themselves but of the world generally. Any such scheme, 
under direct Government supervision and _ entirely 
volun on the part of the — would, he was of 
opinion, be heartily supported: by the Congress.” Turning 
next to co-operation, he said this was one of the inevitable 
results of the present restlessness of the relations between 
capital and labour. “ By that means capital would take 
its legitimate position as the servant of labour, and not, as 
too often now, as the dictator and oppressor of industry 
and toil.” That was one of the subjects they would be 
called upon to discuss, and he had no doubt they would 
be able to show that co-operation was a n outcome 
of the Trades Union movement, always providing that any 
scheme of co-operation was conducted on the laws of strict 
union principles, and also that the promoters were men 
and women who had the confidence of the trade societies. 
It is impossible to take an exception to schemes of co-opera- 
tion. -operative manufacturing concerns supply the 
best possible means of instructing working men in the 
first principles of political economy. No bloated capitalist 
here runs away with more than a fair share of the profits. 
Yet it is worth while to ask whether the gross receipts of 
the hands in co-operative works is greater per annum than 
it is on the ordinary system, and if so, how much. This 
is a point which we would be glad to see definitely 
cleared up. 

The proceedings which followed Mr. Maddison’s address 
were not of a specially interesting character, save in so far 
as they showed that there is some want of unanimity 
among the members. For example, there was differ- 
ence of opinion as to whether it was or was not right that 
men should be permitted to contract themselves out of the 
Employers’ Liability Act. On this we have not space to 
dwell. When the Congress has concluded its labours we 
may consider what it has taught the world. 


PHYSICAL SCIENCE AT THE BRITISH ASSOCIATION. 

THE addresses and lectures delivered and papers read 
during the present meeting of the British Association, 
supply food for thought, and lead up in many cases to 
deductions and conclusions possibly not foreseen by their 
authors. We have before us the utterances of many men 
standing high and ing admirable reputations. They 
have set before us the theories and conclusions at which they 
have arrived after much labour. It is impossible not to 
admire the skill, ingenuity, and patience with which these 
men have sought to compel nature to reveal her secrets. 
It is equally ess to avoid disappointment. The 
work has been so , the result so inconclusive and un- 
satisfactory. Is it not all vanity and vexation of 
spirit? We have in our midst a small body of men who 
are, to themselves at all events, the very salt of the earth; 
the very embodiment of all that is best and greatest in the 


world of science, Yet to what end do they work? How 
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far and in what way is the world the better of their 
labours? The answer must be, we fear, that it is not the 
better in any way. Old ground is gone over in a new way, 
and to those who dare to speak of things as they are and 
to estimate the value of work in terms of its results, the 
utterances of the British Association philosophers sometimes 
tend rather to excite pity than praise. 

Let us begin with the address of the President. Itis a 
history of the formation of the Atlantic Ocean. Let us 
assume that this history is entirely accurate, and ask our- 
selves what does a knowledge of that history lead to? Can 
it in any shape or way promote the happiness and pro 
sperity of the human race ? e answer must be that it 
can do nothing. The world would be, must be, in all 
respects after this history as it was before. But there is 
actually no certainty clown that this history is true. 
From beginning to end it may be entirely inaccurate. Men 
not less able in his own way than the President of the 
British Association will reject all his assumptions as un- 
tenable. Cognate to this address is what is virtually a 
dispute between Professor Darwin and Sir W. Thomson. 
The latter fixed the age of our solar system at something 
comparatively small, a dozen millions of years or so. It 
cannot be more, we are told, or the theory of the conserva- 
tion of energy breaks down. Professor Darwin refuses to be 
bound by such limits or considerations; the universe must 
be of an antiquity beside which Sir William Thompson’s 
period is a little span. Which of the two is right? Who 
shall say? Is it of the smallest possible importance to us 
or to our children whether either or neither is right? In 
an old volume of the Philosophical “ ions” is a 
report of a council meeting held to investigate the truth of 
the statement that a spider will not cross a line of ashes 
from the horn of adeer. The circle is drawn on a table, 
round which sit the councillors. A spider is obtained, 
placed within the charmed ring, and incontinently scuttles 
across it. There may be some error in this experiment, 
so the + pense is caught and recaught, and trial is made 
over and over again, and the philosophers come to the con- 
clusion that there is nothing in the statement—that, in a 
word, it is not true. There is a wonderful similarity 
between this experiment and Professor Riicker spending 
long hours and the best energies of a by no means feeble 
brain in measuring the thickness of a soap bubble. The 
old philosophers really did better work with their spider 
than Professor Riicker with his soap bubbles. They lived 
in the age of superstitions—people invested plants, stones, 
ani with all manner of uncanny attributes. To prove 
that a spider would, against the popular belief, cross a rip 
of hart’s horn ashes was to break down a superstition; an 
superstitions are like rows of bricks set on end, overturn 
one and a dozen fall with it. But when Professor Riicker 
had told his audience that where the black ring in a soap 
bubble occurs the film is but the thirty-sixth millionth of 
a millimetre in thickness he had advanced the sum of 
useful human knowledge by nothing. The figures he used 
convey no idea whatever to the human mind, and it is 
beyond Professor Riicker’s powers or that of any other 
man living to prove that they are accurate. Their 
measurement is based first of all on a theory of light, still 
taught carefully in our schools and colleges as perfectly 
true, although it has long been known to those who 
are behind the scenes that it is at best but a shaky 
and imperfect working hypothesis. Are we to say that 
Professor Riicker shall not investigate the thickness of 
soap bubbles? Certainly not. But let us, like sensible 
men, estimate the value of his labours at just what they 
are worth. For ourselves, we can only regret that so 
able a man could not find more useful employment. 

Let us turn now to Mr. Crookes’ speculations on the 
nature of the elements. We are here face to face with 
labours of a very different kind. If it were possible to 
break up iron, oxygen, gold, &c. &., into something else, 
or to find in nature that which combined would produce 
these things, the most important results to mankind might 
follow. We have to do here with a speculation of enor- 
mous possibilities, in which respect it differs very 
widely from Professor Riicker’s investigations, and ought 
to much value. But when we come to read Mr. 
Crookes’ address, we find ourselves confronted with little 
more or less than a poetical rhapsody, a disquisition which 
anyone with brains and a fine imagination might produce. 
Mr. Crookes introduces his hearers to primoidal matter, 
concerning the nature and characteristics of which neither 
he nor any one of his readers has the smallest concep- 
tion. We are made ee inted with that great world of 
the might-have-been, dear to the soul of the cosmi- 
cal philosopher, and about which anything may be 
said provided there is imagination enough and 
cou enough, and sufficient power of putting on 
one side little difficulties. An admirable example of 
the possession of this power is supplied by a recent and 
elaborate paper by Sir W. Thomson, on capillary attrac- 
tion. The author does not hesitate for a moment to speak 
of attraction. He deals with the attraction of one particle 
or molecule or atom for another, and he speaks gravely and 
learnedly about attraction as a thing that must be, 
entirely oblivious to the fact that if attraction exists then 
the whole law of the conservation of energy isamyth; and 
a not only can be created but is created every day. 

t is enough to make Newton turn in his grave to hear a 
man of science talking gravely of molecules attracting 
each other. The proof that attraction is incompatible 
with the law of conservation of energy is extremely 
simple. Let us have two particles constituting a system. 
These particles attract each other, and being free to move 
they approach each other; therefore they obtain momentum, 
or in other words, energy which they did not possess 
before. But this energy has been developed in the system, 
not obtained from any external source, which is flatly 
opposed to the first law of motion. Again, the momen- 
tum thus imparted to the bodies can, by the law of the 
conservation of energy, never afterw be lost ; when 
the particles come into collision, they lose their momen- 
tum and are brought to rest, but the energy which they 
contained is converted into heat or some other form of 
energy. Thus every time one body causes motion by 


attraction in another body, or in itself, it creates energy, 
which is absurd; therefore there is no such thing as attrac- 
tion. This is a di, ion. Let us return to the men of 
science at the British Association. 

Are we to be understood to assert that there should be 
no such thing as scientific research? Certainly not; the more 
research the better. But let us not assume that the searcher 
after Nature’s secrets is always to be glorified as a species 
of demi-god. In all the other relations of life a man is 
valued for what he does, for the results he produces; but 
it is not so in the case of the man of pure science. Large 
sections of the public are dis to bow down and 
worship such men. Nothing that we can say is likely to 
disturb their equanimity. ere can be no harm therefore 
in asserting that the man of “pure” science, the physical 
any ange the “researcher,” if we may coin a word, has 
up to the present done very little indeed to promote the 
well-being of the world. It is a noteworthy fact that to 
such men the world owes practically nothing. Even the 
inventions and discoveries of recent date, which most 
depend, it would be fancied, on scientific investigation for 
their origin, have sprung from the brains of men knowing 
nothing and caring less for research, The men of science 
somehow or another are always too late. When amachine 
has been invented they will explain the laws on which it 
works, and supply information, sometimes very valuable ; 
but somehow they do not originate anything. Their func- 
tions are analytical. In ts they are nowhere. The 
practical man will take the man of research at his true 
value. He will make use of him. He will not give him 
large sums of money to spend on little, useless experiments, 
leading to nothing but the glorification of one man in the 
eyes of a small section of the world. He will turn him 
into better paths. He will employ him in working out 
the solution of problems of real importance; and a day 
may yet come when the speakers at the British Associa- 
tion will, one and all, be able to prove that they have been 
doing good work and making themselves useful. There 
will always bedreamers among us, and they willnow and then 


make useful discoveries, and their writings and their work 


may be valuable; but these men will get on without State 
aid or “endowments.” We leave them in peace, we wish 
them success, but we raise our voices in protest against so- 
called science put forward in a cloud of words—gigantic, 
high-sounding words, which deceive the unwary, while 
they excite a smile among those who know how hollow it 
all is, and how utterly useless in the long run most of the 
research work done really is. In the writings of one of 
the Fathers will be found a disquisition concerning the 
possible number of millions of angels that can dance on 
the point of a cambric needle. For angels, read atoms; 
and exit the saint, enter the modern philosopher. 


MARINE BOILERS, 


WueEn the compound engine had been fully develo 
and perfected structurally for use at sea, it was said that 
no further improvement in engines was possible, and that 
the minds of men must be turned to improving steam 
boilers. Nothing whatever was done in this direction, 
however—that is to say, in the sense of ns the 
economic efficiency of marine generators. e invention 
of the pation snr § flue by Mr. Fox, or, more correctly 
speaking, the development by that gentleman of machinery 
by which such fiues could be manufactured with certainty 
and soundness at a reasonable price, rendered possible the 
use of pressures which, without such flues, could not be 
carried. Various other advances were effected in the 
structure of marine boilers; but whether made of 
steel plates l}in. thick or of iron plates jin. thick, 
whether the pressure be 150 1b. or 70 lb., the marine 
boiler as a steam generator is just what it was many years 
ago. We have the same huge circular flat-ended shell, the 
cylindrical furnace, the rectangular combustion chamber, 
and the comparatively large and short tubes, extending 
from the combustion chamber to the up-take leading to 
the chimney. The steam engine has, contrary to expectation, 
recently undergone new developments, and triple expansion 
promises to eject double expansion, just as this last turned 
the non-compound engine out of ships. It is not to be 
supposed, however, that no efforts have been made to 
improve the design of steam boilers. Every effort, how- 
ever, made in this direction has resulted in failure, and it 
is worth while to say a few words to explain why. 

It is obvious that for very high pressures, such as are 
now carried, boilers of the water-tube type seem to be best 
adapted; and accordingly such boilers have been tried. 
To say nothing of the failure of Jordan’s gigantic experi- 
ment and disastrous failure of years ago, other and more 
poses systems have been tested. Boilers which per- 

ormed well on land have been tried fully and fairly at 
sea. One very successful type of water-tube boiler was 
fitted to certain of the great Liverpool and Birkenhead 
ferry-boats, and was tried for years, All these boilers 
have been removed. It is not that they burn their tubes or 
waste fuel, or refuse to supply dry steam. In these 
respects they are fairly satisfactory. The defect which 
kills them is that they will not make steam enough. 
Space on board ship is limited, and it is of the last import- 
ance that as much steam as possible shall be generated in 
that space. But the water-tube boiler, at events as 
hitherto constructed, will not, space for space, make more 
than about 60 per cent. of the steam that an ordinary 
marine boiler will supply. It is not so much that the 
water-tube boiler does not contain heating surface enough, 
as that the surface is not very efficient. In nearly all 
cases the heated products of combustion are compelled 
during one portion of their flight to the chimney to 
down among the tubes, instead of up, and the top surface 
of the tubes is practically quite useless for steam generat- 
ing purposes. Hence a great portion of each tube is of 
no service. This may account for the fact in one way. 
Again, such boilers will not bear forcing. When they are 
large, and the quantity of coal burned per hour ‘bears a 
proportion to the total heating surface, they peor 
fairly well, are economical, and very safe; but such condi- 
tions do not exist at sea, and so the water-tube boiler has 
been taken on its merits and failed. Various other 


systems have been tested. Several promised well, but they 
have all been finally condemned ; and it may be safely said 
that outside ships of war, nothing is to be found but the 
omeny gute cal or oval return flue double or single- 
ended boiler. Over and over the use of the locomotive 
boiler has been urged on shipowners. It has been tried 
and found wanting. The tubes have been a fruitful 
source of trouble + leaking, and the boiler is given 
to prime. Besides, it is essential that it should be 
worked with pure water, quite free from salt, and 
this cannot be had at sea unless expense and trouble are 
encountered, which shipowners do not like. There are 
no facilities at sea for washing out a boiler such as 
exist on every railway. The ordinary marine boiler will run 
for a couple of months without being opened or examined; 
not cg yon it do so, but it very often has todo so. This 
would be quite impossible with the locomotive boiler, 
For practical success at sea it is certain] henge that there 
must. be a large body of water in the boiler, and a large 
surface from which steam can liberate itself. If we take 
the case of a locomotive boiler working up to 500-horse 
power we shall find that the whole of the steam has to be 
given off from a water area of about 40 square feet. In 
a marine boiler doing the same work, the surface will be 
at least double as much, The locomotive boiler works 
without priming, no doubt because the water within it is 
violently shaken by the oscillation and jolting of the engine 
as it runs, No one has ever yet succeeded in getting as 
much dry steam out of a true locomotive boiler when fixed 
—that is to say, one with small tubesand plenty of them—as 
can be got out of a similar boiler running across country, 
The motion of a boiler at sea is totally different. Except 
in small ships in heavy weather, the motion is an easy roll, 
which would have practically no effect on a locomotive 
boiler. Our readers interested in this question will best 
understand what we mean if they will nearly fill a bottle 
with boiling-hot water, and cork it lightly. On then 
shaking the bottle, the cork will be blown out by the 
pressure of the steam liberated from the water by the 
shaking. It is quite true that locomotive boilers are used 
in torpedo-boats, but it is well known that, to use an 
expressive Scotch phrase, such boilers are “ kittle cattle.” 
They are always on the point of priming, and require the 
most judicious m ement to prevent it. The experience 
obtained with such boilers is not of a character which 
would justify their adoption in the mercantile marine. 

Various forms of marine boiler have been tried in which 
the use of brick walls, or chambers, is involved in some 
way. These have all proved intolerable at sea. The 
marine boiler must be absolutely self-contained—a thing 
that can be hoisted in or out of a boat complete; and the 
only direction in which it seems possible that any change 
for the better can be found lies in reducing the diameter 
of the boiler shells and using more of them combined in 
some way yet to be found out. Mr. Howard, of Bedford, 
devised a boiler of this kind lon ago, which was | 
fully tested by Lloyd’s engineers. ft id not comply wit: 
the necessary conditions; but it is not impossible’ that 
more may be done in this direction. Mr. Howard aimed 
at too much. He made his boiler shells too small. It 
would be very much better in one sense to use two shells, 
each 7ft. in diameter, with two furnaces in each, than to 
use one shell 14ft. in diameter, with three furnaces, if only 
it was possible. We are quite disposed to think that 
engineers would gladly adopt any change on exist- 
ing boiler practice, if they could see that such a change 
would be for the better. But amateur boiler engineers 
have no chance of effecting such a change. It can only be 
done by some one who has a consummate all round know- 
ledge of marine boilers, their management, their pecu- 
liarities, and the conditions under which they are worked 
in various trades. Unfortunately, the more a man knows 
about the modern marine boiler the less hopeful is he that 
he can improve upon it. 

Akin to the subject which we are considering is forced 
draught, the object of which, as used in the Navy, is to 
augment the generating efficiency of a boiler ; while in the 
mercantile marine it is pro for use by Mr. Howden 
and others as a means of increasing economic efficiency. 
The matter has been very fully discussed before the North- 
east Coast Institution of Engineers, and very various 
opinions have been expressed. It is not too much to say 

the practical information ponent concerning it is very 
meagre at present. Initssimplest form forced draught means 
neither more nor less than a higher furnace temperature, 
and as this is not accompanied by an increase in heating 
surface there must be waste of fuel. Chimney tempera- 
tures as t as 1200 and even 1300 degrees have been 
registered, which are in themselves well calculated to 
produce a strong draught. What the effect of these 
excessive furnace temperatures is remains to be seen, 
There is, however, evidence to show that it is very 
destructive to tube ends, and that it entails difficulties and 
troubles of a serious character; that it is, in fact, inimical 
to the whole boiler in a high degree. In its less simple 
form the size of the grate is reduced, and only the same 
total quantity of is used per hour as without forced 
dust, so that the whole furnace temperature is not 
so much raised, but there is more localised heat. The 
uestion is how far the — “rf or may not be con- 
ucive of economy of fuel on the one hand, or bad 
for the boiler on the other. Theoretically there is 
nothing about the scheme which promises any saving 
of fuel which it would be worth while to risk a boiler 
to obtain. But experience is the foundation of all 
knowledge, and as experience is acquired with forced 
draught, the truth, whatever it is, will be made manifest. 
The results obtained up to the present moment have the 
fault of being too vague, too limited in their range of 
comparison, or too brief as regards the duration of the 
testa, to be of much value. Further experiment in this 
direction is desirable, and should be encouraged. There 
is, for example, considerable diversity of opinion as to 
whether the air ought to be forced into the furnace or 
“sucked” through the tubes; only experience can say which 
of the two systems is the better—that is, if either is 
superior to the other, 
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THE RICHMOND (SURREY) MAIN SEWERAGE SCHEME, 

A DEFINITE stage has been reached in the arrangements for 
dealing with the sewage of the parishes of Barnes, Kew, Peter- 
sham, Mortlake, and Richmond. The Joint Main Sewerage 
C itt isting of six representatives of the Urban 
Sanitary Authority and six of the Rural Sanitary Authority— 
has arral , at a cost of £2500, to prevent opposition from the 
Duke of Devonshire, Captain Popham, and trustees of Mr, 
Pulman—three important landowners who have hitherto feared 
that their adjoining property would suffer from the erection of 
the proposed works. The committee's engineer has gone into 
the matter, and on Tuesday the Richmond Vestry, as he Urban 
Sanitary Authority, sauctioned its committee's 

e 
It 


The arrangements embrace wharfage rights, rights of way, 
widening of a bridge, purchase of land, and similar matters. 
is announced that the Local Government Board inquiry for the 
necessary £50,000 or £60,000 to carry out the works will be 
held next month, It may be remembered that the scheme 
which sometime ago received the en of the local autho- 
rities was that of Mansergh, C.E., and Mellis, C.E. The 
buildings are to be of a plain farm-like appearance, not higher 
than 35ft. in any part except the stacks, and surrounded by a 
lantation of trees. The sanction of the Local Government 
Board is looked forward to with confidence, and the necessary 
engineering operations will be commenced as soon afterwards as 
possible. Much satisfaction was expressed in the district as 
soon as the proceedings of Tuesday's meeting became known. 


MARINE ENGINES IN THE NAVY, 


AccorDING to the Times reporter, the barbette cruiser Impé- 
rieuse, Captain Fane, has made an extremely successful three 
hours’ full-power trial of her machinery between the Isle of 
Wight and the mainland. “Her mean draught was 27ft. 6$in. 
The mean pressure of steam in the boilers was 88 Ib., the vacuum 
26in. aud 274in. in the starboard and port engines respectively, 
and the revolutions 83°6 and 85°2 per minute. The average 
power developed during the run was 4805-44 by the starboard, 
and 491392 by the port engine, giving a collective power of 
9719°36 horses, and probably a little more when the calculations 
come to be revised. Although only ordinary coal was used on 
the occasion, the mean power indicated on the trial amounted to 
more than 1700 horses beyond the original contract. Her mean 
speed, as determined by four runs on the measured mile, 
amounted to 16°684 knots. The Impérieuse will leave Spithead 
on Saturday for a month’s cruise in company with the Colossus.” 
The Impérieuse is a ship of 7390 tons displacement, and her 
measured mile speed is given as 17 knots, We suppose that this 
was obtained when she was not in sea-going trim, for according 
to the statement above, a power of 1700 horses in excess of the 
contract power failed to get within a third of a knot of the 
nominal speed. It is desirable that the meaning of all this 
should be explained. Furthermore, it will be seen that the full 
power trial only lasted three hours. Even the ordinary miser- 
able six hours was not attempted, Why?! It is quite as 
desirable that the truth about engines should be elicited as the 
truth about guns, and the sooner there is a change made in the 
system of testing our ships and their machinery the better it 
will be for the country at large. 


GAS PRODUCTION AND DISTRIBUTION, 


Some two years ago we gave in THE ENGINEER a short epitome 
of the report of a Durham gas company, choosing it because of 
its proximity to the coalfield. It may be interesting now to 

lance at a later report, and to mark the changes in its condition. 

e Hartlepool Gas and Water Company has a capital in the 
gas portion of its undertaking of rather over £150,000. In its 
last year, that ending with June, 1886, it carbonised or used 
about 16,590 tons of coals, of which all was common coal except 
some fifty-five tons of cannel. There were 117,230,000 cubic 
feet of sold at 2s. 6d. per thousand, whilst the gas sold for 
public lighting and under contract realised £3479. In all, 
inclusive of meter rents, the gas revenue was £18,089. The 
coals and carriage to works amounted to £6042, so that it would 
seem that the cost is not so low as might have been looked for 
in contrast with metropolitan companies, when the relative 
distances from a great coalfield is remembered. The cost of the 
gas as made—the mere manufacture— was £10,183, and the cost 
of distribution, &c., brought this amount up to £13,382. The 
gas production Jeft certain residuals—some 7629 tons of coke, in 
addition to that used at the works, and for which £2500 was the 
sum received, and there were sums for breeze, tar—176,643 
gallons sold for £541—and ammoniacal liquor. In all, then, the 
receipts ny gas £22,033, so that there 
was a profit o 51 on that part of the com s operations 
during the year. The water sale did not a 
profit, but even with this drawback the company paid a good 
dividend. It would have been larger but for the fall in the 
value of residuals. Insome degree this may be counterbalanced 
by the step to be taken in the manufacture of sulphate of 
ammonia and other products from these residuals ; but it is 
clear that for a higher dividend, such as it paid in the past, this 
Durham Gas Company must look chiefly to a | consump- 
tion both of gas and of water. It serves a large field in which 
trade has been depressed, but is now recovering, and in that 
recovery gas and water will be more in requisition. 


THE SOUND TUNNEL, 

An agent of the Paris bank, the Banque Maritime, has presented 
& proposal to the Governments of Denmark and Sweden for the 
construction of a railway tunnel between the two countries 
under the Sound. The plan, which has been prepared by a 
French engineer, M. Alexander Rothe, who for some time was 
employed at the Panama Canal, is for the tunnel to commence 
a little east of Copenhagen, run under the waterway called 

Drogden,”’ where the depth is about 24ft., to the island of 
Saltholmen in the middle of the Sound, thence under another 
waterway, “ Flintrenden,” where the depth of water is almost 
the same, Lerientng. » little south of the town of Malmo, on 
the Swedish coast. actual length of the tunnel under water 
is estimated at 6} miles, and itis to be enclosed in a tube of 
cast iron, The rails will be double, and, it is stated, narrow 
gauge, which can hardly be correct considering that both the 
Danish and Swedish trunk lines, which are to be connected, are 
broad gauge. The cost of the tunnel is estimated at £1,250,000, 
and the engineer is confident of being able to finish the con- 
struction in the course of three years, though the concession 
stipulates for ten. Soundings have shown the stratum to be 
pierced to be chalk and flint, as the two above-mentioned names 
of the waterways indicate in Danish. Upto the present the 
concession has not been granted, but in all probability leave will 
be given shortly for the preliminary surveys, borings, &c. The 
concession is to be granted for ninety-nine years, with forty 
The state that nearly the whole 

uw! or such an undertaking is available, it bein 

by ported, besides the above-named bank, by the Comptoir 

Ewcompte and the Bangue de Paris. Naturally the scheme 


has been received with the greatest enthusiasm in the three 
Scandinavian countries, as it would of course facilitate communi- 
cation and assist trade, It should especially become important 
as far as the Continent is concerned, when the German Canal 
between the North Sea and the Baltic is completed. That the 
tunnel, as has been started, is the first link in a through com- 
munication ketween Sweden and the Continent there is no 
i) +, as te tunnel the two Belts would be an undertaking 
hich would be far too costly to pay. In fact, many competent 
ns in Scandinavia assert that the greatest obstacle to the 
Sound Tunnel is the vague prospect of its paying It 
should be borne in mind that the articles Sweden im are 
drawn from countries so far distant from her that tunnel 
would in no way benefit them, and mere local traffic could 
hardly sustain it. As yet therefore the Scandinavian Govern- 
ments have contented themselves by asking for further par- 
ticulars and guarantees for the prosecution of the undertaking. 


ON THE TREATMENT OF SECONDARY 
BATTERIES.! 
By Brernagp Drake and J, MARSHALL GORHAM. 


brad penance a reliable means of storing electrical power is 
now universally recognised. For electric lighting, should 


or permanent, whether domestic or public, it is almost an 
candied lox the commercial application of electricity to motive 
power it is a necessity. The theory of secondary batteries or 
accumulators, by means of which this storage is attained, has 
already been so ably dealt with, and is p y so well known to 
all present, that it is unnecessary to enter into it in this short 
paper, the object of which is to bring to your notice some practical 
points of treatment which are essential in order to render 
secondary batteries commercially reliable. These points have 
been arrived at by experiments carried on by Mr. Gorham and 
myself in the course of the manufacture of the batteries of the 
Electrical Power Storage Company. The three main difficulties 
which we had to encounter were:—({1) The destruction of the lead 
ow or conductor. (2) The buckling or warping of the plates. (3) 
rinci: ecting the pero ili seriously 
poe t the commercial success of accumulators, of which dura- 
ity forms so important a factor. We therefore carried out a large 
number of experiments with a view to ascertain their various causes, 
and, by removing them, to render the secondary battery with which 
respects. Here I may mention ese failings, ough common, 
were byno means universal, For instance, the E. P. S. accumula 
in the k of England have been in use more than two and a-half 
years, and continue to give excellent results. That they do so 
confirms the conclusions to which experiment has led us. We will 
take first :—(1) The destruction of the lead grid orconductor. This 
was the most serious difficulty to face, as on it depended the life of 
the battery. The prevalent idea was that it was due to overcharg- 
ing; that after the — plate was fully ¢ any further 
charge caused an evolution of oxygen which rapidly destroyed the 
grid. We therefore proceeded to charge some cells without cessa- 
tion, in order to ascertain the exact amount of current which would 
entirely destroy the lead conductor or grid. It was soon evident 
that the process was, at any rate, a slow one; but the experiment 
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was continued, until the full prescribed current had been passed 
through, for more than two months. At the end of that time it 
was found that the lead conductor was practically as sound as 
before charging. The coating of fine peroxide formed on the sur- 
face was very thin; there was no — whatever of buckling, and, 
further, the specific gravity of the solution, when the cells were left 
in their then ee condition, remained absolutely unaltered. 
The conclusion thence drawn was that the oxidisation of the "ne 
caused by charging only penetrated to a very limited depth, and then 
ceased entirely, and that the coating of fine peroxide formed actually 
the not only from deterioration by overcharging, 

ut also from local action hitherto supposed to be unavoidable. 
It was then established that the life of the grids was _ propor- 

h 


tors | overcharging, and against 


analysis showed that they contained an excess of sulphate, due, as 
before explained, to i cient charging. On the other hand, ina 
few instances the active material was found to have becom disin- 
tegrated and fallen off in a fine powder, and this was at 
observable when, on account of a leak in the recei vessel 
consequent frequent ———- of water, the solution 

case 


extremely weak. In practically no sulphate was present, 
and the mass lost cohesiveness. The conclusion is, then, 
that a certain ion of sulphate in the material is 


secondary 
should be mentioned, however, sw there is a constant demand 


(4) That the coating of fine peroxide formed during charging is 
actually a protection to the plate against the injurious effect of 
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local action. (5) That a certain small 
proportion of sulphate is necessary to give cohesiveness to the 
active material, but an excess of it causes the oxide to separate 
bodily from the conductor. If the precautions here indicated be 
taken, we believe that the accumulators now made by the company 
with which we are connected will answer every commer- 
cial requirement during a very considerable time, but an accumu- 
lator is not at present known which, without sacrificing capacity 
and i , will stand the extraordi rate of discharge some- 
times demanded. As we thought it might be of interest to give 
some reliable figures on the results which may be expected from 
cells as they are now made, we have, during the last few weeks, 
made very careful tests with some cells taken at random from 


ments of an electric light installation. It will be seen from 
the curve marked A, which is the mean of six consecutive 
discharges, that the E.M.F. is practically constant during a 
discharge of such duration as the cells would wee | be 
called upon to give, namely, nine hours—the fall of E.M.F. 
during this period er. to only ‘02 of a volt. When the 
cells were discharged for 44 hours, left standing for a day, and 
then discharged for another 4} hours, the result was exactly the 
same as when the discharge was continuous, both as 

E.M.F. and efficiency. In fact, we were able to obtain a short 
time back from a similar cell, left fully c for a month, an 
output of 380 ampére-hours. The charging of the cells under test 
was always continued for about an hour after the gases commenced 
to be given off, so as to comply with the requirements of our work- 
ing instructions, and to keep the plates in good order. i 

naturally reduced the efficiency or return both in ampére-hours 
and watt-hours; but in spite of this over-charging the result of 
six consecutive charges and discharges gave an efficiency of 90 per 
cent, ampére-hours and 80 per cent. watt-hours, Curve D shows 
the capacity of the cells in ampére-hours when discharged at 25 
ampéres rate, and is the mean of two continuous discharges. It 
will be noticed that with 10 per cent. drop of E.M.F. the capacity 
is over 400 ampére-hours, and that the maximum output given in the 
lists of the company is reached with a drop of under 5 per cent. in 
E.M.F. The curve marked C shows the rise of E.M.F. during the 
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tional to the amount of charging, i.c., to the P 
hours put into a cell. Was it due to the number taken out? To 
ascertain this was the Se a5 of the next experiment. For this 
purpose a battery was divided into two halves, one of which A was 
repeatedly run out, and the other B was never di ed beyond 
the point at which the E.M.F. commenced to drop. This experi- 
ment also extended over a considerable time, but gave the instruc- 
tive result that when exactly the same number of ampére hours 
had been taken out of each half, the plates in the first half A 
showed si of expansion or growing, whereas in those of the 
second half B no change could be detected. The life of the grid 
then was also not d dent on the ¢ of ampére hours taken 
out, or on the work done, but on the treatment of the plates, first 
as to charging up, and after as to total or partial exhaustion. 
Further, it was satisfactorily proved that there was no necessity to 
employ a conductor of unoxidisable material, providing the simple 
precautions were taken—First, to fully charge the cells ; secondly, 
to avoid discharging them entirely. The second point to be con- 
sidered is :—(2) The buckling of the plates. This had hitherto been 
attributed to two or three causes—charging too rapidly ; discharging 
too rapidly ; impurities in the acid or oxides employed. Experi- 
ment soon showed that the real cause must be sought for elsewhere. 
We found that the buckling was almost invariably accompanied by 
a hard whiteenamel—sulphate of lead—on the face of the p. »and 
further, that where the extra cells in a battery had received more 
charging than the remainder, the plates in these cells were fre- 
quently quite free from sulphate, and the consequent tendency to 
buckle, while the rest of the ba had failed. This proved that 
the enamelling could be prevented by charging, and was not due to 
impurities in the oxides or acid used; further, that when the plates 
were free from sulphate there was no tendency to buckle. Experi- 
ment also showed that in the case of the first use of cells, when the 
acid was first put in, the specific gravity dropped in spite of the 
charging, indicating the formation of sulphate; by persevering in 
Hoe a the sulphate disappeared, and with it the tendency to 
buckle. The conclusion was then, that in order to avoid buckling 
of the peroxide plates, cells on their first use—whether new or after 
long disuse—should be ed incessantly until they are consider- 
ably overcharged. Hence the radical change in the instructions 
issued to users of the E.P.S. batteries, Whereas hitherto they had 
been i cautioned against overcharging, they are now 
urgently required to ov new cells, to charge inces- 
santly. (3) The separation of the active material. In almost 
e case where this occurred the plugs of active material fell out 
of the plates in complete halves and in a very hard condition; and 
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, the current being 


It will be seen that at the commencemen' 


ughout kept constant at 22 ampéres. 
t of the charge the E.M.F, 
required was only 2 02 volts, that after 220 ampére-hours had been 
put in, representing about half the charge, the E.M.F. had risen 
to 2°13, and that when the cells were giving off gases freely the 
E.M.F. was as high as 2°53 volts. This curve will no doubt be of 
interest to those who manufacture dynamos for use with secon 
batteries, as it shows clearly the range of E.M.F. for which pro- 
vision has to be made if the current is to be kept constant. In 
most instances, however, we arrange for a maximum E.M.F. of 
2°5 volts per cell to be charged, and allow the rate of charging to 
be diminished as the cells become full. The cells tested were of 
the 15 L type, and contained seven peroxide oe weighing 36 lb. 
in all, eight of spongy lead weighing b. These plates are 
not made to give the maximum output from the minimum of 
efficient working. ey give a capacity of about 5 ampére-hours per 
of plate, which in the S-t pe plates is i pe 
ours per pound for tramcar work; and where durability is of minor 
importance there is no difficulty in obtaining considerably higher 
results. The internal resistance of a single cell was measured 
during disc! and found to vary from °0012 ohm when the 
cells where f charged, the °0026 ohm when discharged, to 10 
per cent. drop of E.M.F. This was tested by observation of the 
volts, first on open circuit and afterwards discharging at a known 
rate, but owing to the tendency of the cells to rapidly recover their 
E.M.F. when left partially discharged, it is somewhat difficult to 
get reliable results after the E.M.F. has dropped to any extent. 
e are convinced that the above figures are absolutely trustworthy 
as the strictest precautions were ed by Mr. Butler, the head 
of our laboratory, in calibrating the instruments used and checkin, 
the results, The current was measured by frequent readings 
a Siemens’ dynamometer, checked by a voltameter, the two being 
found to agree within 1 per cent. The E.M.F. was measured with 
a reflecting galvanometer calibrated by means of Clarke’s standard 


cells and freshly-made Daniel cell, the total resistance of the 
galvanometer circuit being 40,000 ohms, 


stock and worked in accordance with the practical require- ° 


necessary to bind it together, excess | 
This due proportion once ascertained, the third difficulty is te 
abnormal rate for special purposes. rapid discharge 
at present in the scaling off of the oxides and destruction of the ~. 
— but as it causes the formation of sulphate, which is the 
inding, not the disintegrating agent, the cause of the scaling, and 
therefore its oo i must be sought elsewhere, and on this point : 
discussion is invited. I venture to recapitulate the conclu- 
TC ee SCR sions to which our experiments have led us:—(1) That the life of 
the leaden grids or conductors, and their freedom from buckling, : 
are in no way dependent either on the amount of charging or dis- 
charging of the cells, (2) That cells on the occasion of their first 
use, and also after “— intervals of idleness, should be very ™* 
harged, and in the first case incessantly. (3) That they , 
never, under any circumstances, be entirely run out, 
md, in fact, should not be discharged below the point ; 
i which the electro-motive force to 
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PULVERISING MACHINES. 


ProressoR VON HERMANN TISCHER, of the i 
School, Hanover, recently published—dZeitschrift des Vereins 
Deutscher Ingeniewre—some interesting and, in several respects, 
suggestive considerations of the action of pulverising machines 
in general, and on stone- ing machines in parti . From 
his writings we extract much of what follows, and believe it will 
be found interesting to many of our readers. 

Before discussing the different machines themselves, it will be 
better to call attention to the characteristics of pulverising, and 
to introduce a few practical examples. Pulverisation is seldom 

to extremes; usually a certain definite size of the reduced 
particles is desired, and sometimes it is only for ing apart 
substances which exist in masses hanging together. is is, 
perhaps, better named disintegration; the nature of the sub- 
stances, its tenacity, texture, &c., render it necessary to use 
different treatment—for example, the material used for 
making paper requires to be torn to pieces so as to pro- 
duce a fibrous p, others, such as ores, to be reduced to 
fine granular powders. In the former case, the disintegration 
must take place in a longitudinal direction, or along the lines 
where the masses or bundles of fibres are weakest. In some 
substances a step-by-step or gradual reduction will produce a 
fairly regular result. Even from an unhomogeneous body the 
more gentle action of gradual reduction, combined with the 
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separation of the sufficiently reduced particles as soon as they 
are formed, gives a better chance to the harder particles of being 
subjected to more disintegrating action than the softer i 

A close exansination of the action of pulverisation will be 
useful. Before pulverisation of any body can take place the 
same must be strained to the limit of elasticity. The work done 
in pulverisation may be divided into two parts on A,, corre- 
sponding to the elastic limit, and the other A, that force over 
and above A,, which is necessary to bring about the disintegra- 
tion. It is not easy to separate the two forces clearly in either 
very brittle or very elastic bodies, but they may be easier 
separated in bodies which are sufficiently tenacious to allow of 
“ flow ” of the particles of which they consist. Taking two sub- 
stances, one—glass—whose elastic limit is small, and therefore 
is considered a brittle substance, and another with a wide 
elastic limit—india-rubber—it will be easily seen that loss of 
power expended in disintegrating a mixture of particles of the 
two substances would occur, because the work that would break 
up the particles of glass would simply be lost on the india- 
tubber, therefore for economical pulverising it is essential to 
deliver the material to the pulverising machine in as homo- 
geneous condition as possible. 

The speed with which the pulverising action takes place 
influences the magnitude of the elastic limit, in that the internal 
friction of the body—of the particles forming the body —increases 
with the speed of the action. The speed also influences the 
“ flow” of the particles. A quick action causes this disintegra- 
tion to happen sooner than a slow action, so that for reducing 
somewhat tough or pliable bodies a quick action is of advantage. 


With few exceptions, the action takes place only in a small part 
of the outer surface of the bodies; the pressure thus exerted, on 
account of the inertia of the body, can only spread gradually 
throughout the mass. If a body be hurled against another body 
at so great a speed that it may be considered as rigid, then the 
moving force—(?) kinetic—of the hurled body furnishes the 
force for its own destruction. If the body be very plastic a 
flattening only will take place; if slightly plastic, it will be only 
cracked, the action being sufficiently rapid not to allow the 
particles to flow. But the whole force of the hurled body only 
acts on that part of the same which strikes on the surface of the 
resisting body, so that the body is unequally acted upon. 
Suppose a body to lie between two rigid surfaces—Fig. 1—and 
let the surfaces be forced together at first within the elastic 
limits of the body, on further forcing the surfaces together the 
body will continue to alter in form; if plastic it will flatten out 
into a cake, or if the movement of the surfaces be too quick to 
allow the particles to flow, the body will be split into many 
fragments. Bodies may be flattened out by slow action that 
would be split into fragments by quick action. 

The pressure which is exerted by the acting surfaces on the 
body between them is not distributed quite equally over the 


same, on one side there is the internal friction of the smallest 
particles of the body in opposition to the transmission 
of the force; the friction of the crushed body on the surfaces 
hinders the movement of the same along theze surfaces. 
According to Kick’s ‘researches (Dingler’s Poly. Journ., 1877, 
vol, 224, p, 465) the particles form into sliding cones, supporting 


themselves on the pressure surfaces with their points towards 
one another, so that to a certain extent the body is 
One cannot reckon on a perfectly uniform result with 
between surfaces as just 
ibed. nhomogeneous bodies split 
along the weakest place, perhaps in a plane 
of ane. As examples of = 
verising by simple pressure, stamping mi 
and ; rolls run at equal periphery 
speeds may be cited. 

If the putes my 
are approachi other—Fig. 2—and if 
the frction a the body on them be suffi- 
cient, it will roll between them, and will 
soon be torn asunder in a direction parallel 
to the direction of the pushing action. 
Sometimes during what is called grinding 
action an unobserved tearing action takes 
place. Supposed to be acted on by two 
opposing forces on opposite sides of the 
body whilst it is not in a condition 

pair of forces by rolling, part of the body 
will follow one force and part the other force, and a separa- 


tion will take place along the plane of the weakest sup- 
posing that the two acting forces are sensibly to each 
other. This fact is made use of in preparing paper pulp and in 


the reduction of corn. Such action takes place with rollers 
running at different periphery speeds, and with millstones. The 
action of millstones is clearly shown by the cross sections—at 
right angles to the furrows—in Figs, 3 and 4, and does not need 
description. The shearing action, with sharp-edged furrows 
running in an opposite direction to Figs. 3 and 4, is shown in 
Figs. 7, 8, 9, and 10. The action is different when the surfaces 
are furrowed, but with furrows much smaller in proportion to 
the grain than before. Fig. 11 shows a cross section of a pair of 
grooved rolls, such as are used for breaking corn in high milling 
break rolls. The roll } is supposed to travel twice as fast as the 
roll a. It will be seen that the grains of corn are held on the 
furrows of a, and are sheared off by the sharp edges of b. The 
action of the beaters in the paper pulp machines is somewhat 
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similar. The edges of the acting surfaces of these machines are 
shown in cross section, Figs. 12 to 14. If the bundles of fibres 
lay across the edges, a pinching aetion will result; if the distance 
apart of the beaters be sufficient and the disc be moved, the 
friction will tear a the fibres, Fig. 14, and the separation 
will take place along the weakest place. In order that grinding 
may give the necessary friction to tear apart the bodies 

to be ground, they have generally to be artificially roughened. 
In Zippser’s wheat cutting machines—Figs. 15 and 16—the 
rolls are formed of alternate saws and distance pieces, and are 
run at different speeds ; the body is broken on three points— 
Fig. 16. Stone-breakers belong to the class of machines with 
vibrating jaws. It is necessary that the material as it becomes 
broken should fall away from the acting place, the simplest way is 
by the weight of the material. Stamping mills with a revolving 
drum are used in Belgium for reducing fire clay—Fig. 17—the 
reduced fire clay is helped ry! by the motion of the drum. 
When the outgoing material is forced onward by the grinding 
surfaces there is doubtless much loss of power and capacity for 
doing work, yet this means is very usual—for example, dry 
stamping and the usual millstones ; but with regard to the 
latter, there is a great difference in the action of over and under 
running millstones. Broken corn, “Schrot,” will safely run 
down an incline of 45 deg. ; fine flour requires a much steeper 
angle ; whole corn a less steep angle, so that 45 deg. may be 
taken as the mean. The frictional resistance of the just 


FIC IG 


Fic.i7 


mentioned materials is sensibly equal to the weight. Taking 
120 revolutions per minute as the average speed for the under 
running stone, the throwing out force s, the radius r, 

g ( 60 
where m=the mass of the body, G the weight, g the well-known 
number 9°81, v the peri speed corresponding to the radius r, 
then if the throwing-out force equals the weight of the separated 


_ 
(a) 


= 3°9=G 

that is to say, that at 60 mm.—2jin.—distance from the centre of 
the under stone, the throwing-out force with the stone running 
at the speed named is sufficient to send the meal forward. 
This force increases with the radius, and soon becomes so great 
that the meal will fly out through the furrows without being 
reduced, unless the form of the furrows be correctly designed— 
Kick, “Die Mehlfabrication,” 2nd edition p., 137. It is quite 
otherwise with overrunners here, certainly the throwing-out 
force has influence, but not to so great an extent, as the meal 
participates in the circular motion of the upper stone as they lie 
on the fixed lower stone; the forwarding action is alao due to the 
—< the furrows. Much discussion has been expended 
on the form and position of the furrows, but of late years 
this has been found to be of importance, and has been 
thoroughly entered into by Professor Kick—op. cit. 

To assist the exit of the reduced material from the sphere of 
action water has been used—for example—in ore stamping, paper 


making, &c., and currents of air have been used with advan 
in corn grinding, for the twofold purpose of forwarding 
meal and for keeping it cool. According to Kick (“Geretz der 
Proportional Widerstiinde,” 1885, p. 1) the effective power used is 
independent of the method employed. ‘The mechanical wort 
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used by the machine varies between wide limits, the friction of 
the machine itself greatly varies, and so also does the internal 
friction of the body to be reduced. Unfortunately very few if 
any data are to hand as to the power required. Such experi- 
ments are both costly and troublesome. 

In breaking up a body with machines with vibrating jaws, 
such as Blake’s stone breaker, the action is not purely that 
of crushing, it is more of the kind represented in Fig. 16, 
the breaking on three points, as the jaws are usually furnished 
with corrugations, or rather with wavy surfaces, These 
machines were invented by Eli Witney Blake, of New 
Haven, Conn., U.S.A., in the year 1858. In the oldest form the 
motion mp4 ay to the jaw by a crank acting on a knee lever by 
means of a link, a double-armed lever, and a thrust rod. Later 


on thelinkacted directly on theknee lever. Other varieties of lever 
arrangements have been used, of which more will be said anon, and 
we will first describe the jaws themselves, Fig. 18 shows a cross 
section of one form of jaw; a is the fixed, } the vibrating jaw. 
The angle a must be such as to prevent the material from being 
thrown out upwards. Sometimes the angle is as great as 27 deg., 
so that the value of friction must be about 0°24. With such an 
angle there is danger to the workmen of pieces being thrown 
out. A smaller angle, about 20 deg., is found to be safer. On 
observing Fig. 18 it will be seen that as the jaw moves forward 
any point in its surface on the line a} will also move slightly 
upwards, this upward motion arising from the position of the 
centre of motion. A slight rolling or gliding action of the body 
on the surface will result from this motion, so that the whole of 
the motion will not be used in pressure on the material. Fig. 21 
shows a different position of the centre of motion. Here it is 


situated at the bottom of the movable jaw, so that instead of 
tending to move the material upwards, there is a slight tendency 
to move it downwards; but it will be seen that in such an arrange- 
ment as in Fig. 20, the entrance of the material is somewhat 
hindered; but this is obviated by placing the centre of motion 
as in Fig. 21. This arrangement is used by Dykhoff, Mehler, 


Fig. 22, and an 
outline of George Malter’s in Fig. 23. The form of jaw with 
regard to the nature of the surface to produce a more or less 
pure crushing action is important. Quite smooth surfaces are 
now rarely used. The surfaces are usually made with longi- 
tudinal waves or corrugations. Cross sections are shown in 
Figs. 24 and 25. slight difference in the form of the corru- 
gations makes a considerable difference in the action. The first 
cross section, Fig. 24, is suitable for brittle substances, and the 
second form, Fig. 25, is suitable for angular road metal, with 
furrows or corrugations 65 mm., 2hin. pitch, 12 mm., din. deep. 
A shivering action is given, but with 20 mm., }{in. deep, less 
small stuff is made. e wear of the jaws is considerable, so 
that it is usual to make them removable and of the hardest 

ible material, such as chilled cast iron. The distance 
Seamer the jaws at the top naturally determines the size of the 
pieces which the machine will take and the distance between 
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them at the bottom the size of the broken pieces; this dis- 
tance is adjustable to 20 mm., {#in. The stroke of the movable 
jaw at the bottom is about 5 to 15 mm.—}in. to fin. The knee 
lever or toggle is the most usual means of transmitting the 
motion to the jaw, but as it will only give pressure in one 
direction a spring is provided to bring the jaw back. Some- 


times, however, levers have been introduced to bring the jaw 
back, ostensibly for saving the loss of power in compressing the 
spring. The knee lever has been much varied. The newest 
form of Marsden is shown in the section Fig, 26. The crank 
shaft F acts on the lever H by means of the connecting-rod G; 
the axis of the lever H is supported in the frame in one direc- 
tion only, that is, vertically, but is free to move horizontally, 
and is adjusted by the wedge blocks L and M, against which 
one end of the piece X rests; the other end of X rests on the 
lever H; the toggle U transmits the motion to the jaw D, and 
gives many small supplementary blows during the forward 
motion of the jaw, and is supposed to imitate the action of hand 
breaking, but there does not seem to be any proof of this simi- 
larity in the motion. The cheek plates are inserted in the 
movable jaw in the usual manner, and are held in the fixed 
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jaw by the plate B, The return motion of the movable jaw is 
given by a rod and lever, and is equalised by rubber buffer W. 
A machine of this kind, with the mouth 200 mm, by 380 mm. 
—Sin. by 15in.—running at 250 revolutions per minute, will 
break 6 tons of the hardest basalt—to what size is not given— 
per hour, and requires 4-horse power. 

Another unusual system of levers by Baxter is shown in 
Fig. 27. The connecting-rod is attached to the upper end of 
an arm a, swinging at its lower end on a fixed bolt; the rod 6 is 
also attached to the upper end of a, the toggles cc lie in the 
lower end of 6. It will be easily seen that the movable jaw 
will appreach the fixed jaw e with a jumping motion; but 
simplicity is certainly not a characteristic of this machine, what- 
ever the advantages of the complex motion may be. Bigge arranges 
the lever so that it receives motion from both above and below, 
thus giving twice as many blows as the crank make revolutions. 

The practical value of these stone-breakers consists in their 
capability of breaking-down large lumps of hard material into 
small pieces of the size of walnuts, or even hazelnuts, and it is 
not fair to treat them as capable of doing anything further, and 
they are often successfully used for reducing large pieces to a 
size suitable for further reduction by other more refined 
machines. The 
shown in the next table. 


From the Actien-Gesellschaft Humbolt, Kalk, near Cologne. 


Number of machine .. ..| 1| 2) 8| 4| 5| 6! 7) 8 
length... 6§ 8 | 9% 12§ 159 19) 
Size of mouth in inches lengthy. 4 REE 
Vibrations per minute’ .. .. | 50 | 50 200 200 200 200 200 |200 
Horse-power required 0°1/0°2| 2] 8| 5|.7] 9) 16 
Space occupied — 60 | 67 75 | 85 | 98 |183 
chine in inebes .. .. (breadth. | 60 44/49 48 | 65 | 75 | 93 
1 Width of opening between jaws at bottom, or size of pieces. 
ride C. Mehler’s Stone Breaker, Aachen, 
Number of machine .. ..| 
Size of mouth in inches .. 238 | 
Driving pulley in inches.. | | 
8) perminute .. .. .. .. «| £00 | 200 | 200 200 
orse-power required .. .. .. ../12tol4 8—10 4-6 
Hourly turnout in { size of pieces lin, Robi be 0°6 
ma- len; 
chine in iaches 56 | 47 | 39 
Pulverising may be effected by combined shearing and rubbing. 
Alden’s ore-b r, the jaws 


of which are shown in section, 
Fig. 28, has a peculiar action. 
The jaws are swung on fixed 
bolts aa at the top, and are 
connected together at the 
bottom by a link. Motion is 
given to the link by a crank 
and connecting-rod, so that the 
jaws move backwards and for- 
wards through small angles. 
This motion gives a rubbing 
action, and the machine is 
used to reduce ores to fine 
powder, but it must be diffi- 
cult to produce an even result, 
Gardiner’s and Bullock’s ma- 

are similar, and Wolf has introduced the arrangement 


power required and amount turned out is. 


shown in Fig. 29. The connecting-rod a moves the jaw }, the 
ink / carries it towards the jaw c, behind which a buffer is 
placed to allow of the accidental entrance of an unbreakable 
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piece to move this jaw back so as to avoid risk of 

Marsden has attained very nearly the same 
motion, but in a more durable manner, by the arrange- 
ment shown in Fig. 30. The connecting-rod F transmits 
the motion of the crank P to the lever C, which swings 


on the strong bolt D, the friction is reduced by the link I, 
the lever C takes hold of the jaw B by the bolt E, and gives it 
akind of circular motion; the against a 
toggle resting against an adjustable 3 @ complex up-and 
down to-and-fro motion is thus given to the jaw B. A machine 


FIC.3! 
rc 
SS 
\ S 
| 


“Yi 


of this kind with a mouth 380 mm. by 180 mm.—l1bin. by 7in.— 
running at 250 revolutions per minute, will break 6 tons of the 
hardest basalt per hour using 4-horse power. 


breaker has jaws moved backwards and forwards, and at the 
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same time are revolved on each other; the work might be much 
easier done with rolls running at different speeds. Humboldt’s 
machine reminds one of the pestle and mortar—it is shown in 
Fig. 31—the jaws a a are in the form of a rectangular box, the 
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action is clearly shown in the figure. The wear and tear in this 
machine must be very machine, shown in 


Fig. 32, differs but little ose already described. Other 
similar machines are those of the Prinz Rudolph Iron Company 
and of H. Gruson. 


Huet’s stone- |. 


METALLIC SLEEPERS. 


Wuatever be the fastening adopted for metal sleepers, it 
must be better than any hitherto employed for timber 
sleepers, is the conclusion arrived at by an engineer who 
took an active part in the early trials of metal sleepers on 
the Belgian State Railways. In any case cotters should 
be preferred to bolts, the threads of which rust up, £0 
that it becomes impossible to tighten the fastening by 
screwing up the nuts. If the rails are thus securely fastened 
to the sleepers, the impact of passing trains is transferred to the 
whole surface of contact between the sleepers and the ballast, 
and diminished by being evenly distributed. Although cast-iron 
chairs may have broken with double-headed rails, owing to the 
jaws being too high and to the action of wooden keys, there is 
nothing to fear with flange rails and iron cotters; moreover, 
chairs s too great advantages to be lightly abandoned. If 
chairs be retained, it seems only reasonable to arrange, on either 
side of a pair of them, bars of such a section as shall offer great 
resistance to deflection, with a symmetrical form and the 
greatest possible width, which conditions are fulfilled by bars 
of Z section. 

Figs. 1 and 2 of the accompanying sections show two forms of 
sleeper made up of Z bars, devised by a former railway manager, 
now at the head of a large manufacturing establishment in 
Belgium, but who wishes to remain incognito. He prefers the 
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form shown in Fig. 1, because it can be packed at two levels, 


* | first in the middle and then on the outside, while giving the 


greatest difference of level between its outer edges and the soil 
below the ballast, so that the load and shocks are distributed 
over a considerable width of soil. The cotters are made of iron, 
split while hot by the saw, so that the ends may be bent, over to 
prevent any withdrawal; but experience has shown that, when 
they are fitted at an angle less than that of friction, they do not 
come out, so that it will only be or bend back the points 
of a few cotters to each rail. When the Z bars are rolled of such 
iron as will not deflect under a strain of four tons to the square 
inch, weighing with their fastenings 1 cwt. 3 qrs., they may be 
turned out for 10f., or 8s. The moment of inertia will be 6°646, 
the moment of deflection 729316, and the ratio of moment of 
inertia to the distance of the most strained fibre at the centre 
of deflection will be 120837. 

Instead of Z bars, rolled joists, such as are used for the frames 
of railway wagons, or high rails, like those shown in Fig. 3, may 
be used with good results, and coarse gravel ballast would 
certainly not rise between the two bars. Better still, old rails, 
which, especially those of steel, are a drug in the market, might 
be used with advantage to form the sleeper shown by Fig. 4, 
which, after their term of service, would be nearly as valuable 
for re-melting as a specially rolled sleeper. The old rails would 


be cut into two of about 8ft., and rivetted one on each 
side of the pair of chairs, so that the weight of the sleeper would 
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be rather over 3 cwt. While the sleeper made of Z bars, arranged 
in the form of a trough, gives a bearing at the formation level of 
62 centimetres, or 2ft. wide, that composed of Z bars in the form 
of a reversed trough, and those made up of joists and old rails, 
give a bearing of 54 centimetres, or 2lin. wide. 

As to the question whether sleepers should be made of iron 
or steel, our anonymous author concludes his pamphlet, which 
has lately been issued in Brussels, by observing that, though 
for rails and tires, which are subject to friction as well as 
deflection, steel is undoubtedly preferable ; it has disadvantages 
in cases where resistance to flexile strain only is required, as in 
the case of bridges and sleepers. Steel is apt to become cold- 
short in winter, and it also requires special precautions while 
cooling on leaving the rolls, besides which a pour of steel may 
be bad, so that a lot of sleepers would require minute testing. 
In any case, a sleeper made of steel with higher tensile stren; 
than 26 tons to the square inch will not stand long. But the use 
of iron sleepers in preference to those of steel would be a god- 
send to the Belgian iron masters at the present time, for iron is 
made from indigenous ore or pig, whereas the raw material for 
steel has to be imported, 


AN Exxctric LIGHTED STEAMER.—The new German steam- 
ship Gluckauf, which arrived at New York recently from New- 
castle, was built expressly for the oil traffic, and will oil in 
bulk across the Atlantic. The oil which she will land in 
will be conveyed in tank cars to the leading markets. This will 
enable American oil to compete with Russian oil, which is sent to 
the markets in a similar manner. The Gluckauf measures 2297 
tons gross and 1508 tons net; she is 299ft. long and 36ft. beam. 
There are sixteen for oil in the hold. These tanks have a 
capacity for 2600 tons of petroleum. The vessel is barkentine 
rigged. The ye ee into the hold are manholes in the deck. - 
The engines and are in the after part of the vessel, and are 


vessel is lighted throughout by electricity. 


tanks. In order to insure further safety, the 
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A NEW AXLE BOX. 


In this country we are so accustomed to the use of horn plates 
to keep railway axle boxes in position that it seems difficult to 
believe that. they can be by a 
very ingenious arrangement whi tried with perfect 
success on the East Indian Railway. 

Fig. 1 shows the arrangement as fitted to a tender bearing. 
The holder D is an oval-shaped ring with circular guide pins at 
top and bottom, and fitted with steel or iron bushes H, Fig. 2, 
these work through cast iron brackets A, which arealso fitted with 
bushes, and—as will be easily seen—do the work of the cheek 
block. The brass bearing B has lugs on either side, through 
which pass the bolts which sustain the keep C, which is made of 
fin. sheet iron. From Fig. 2 it will be seen that the holder has 
& projection which extends the whole length of the bearing, and 
as these fit into lugs cast on the top of the bearing, it is thereby 
prevented from turning round. Fig. 3 shows the arrangement 
as fitted to the driving wheel of an engine. As will be seen, the 

ides in this case are at the sides. Fig. 4 shows the holder as 

tted to the leading and trailing wheels of an uncoupled engine. 
It is the same as the tender, except that the holder is in halves 
and bolted together after the style of an excentric strap. A 
tender carrying ten tons on each pair of wheels was fitted up in 
this manner nine months ago, and has been running daily ever 
since in front of an 800-ton train, and up to the present no sign 
of wear has shown itself. It was thought that these guide 
bushes would quickly wear away ; but such is not the case in 
practice, and it is thought they will wear even longer than the 
cheek blocks. A mail engine and tender has been fitted up in 
this way, and is now running the mail train between Allahabad 
and Cawnpore. The engine is one of Beyer and Peacock’s make, 
15in. cylinders, 6ft. driving wheel. It has 14 tons on the driving 
wheels, 9 tons on the leading, and 7 tons on the trailing. It is 
drawing a train of about 300 tons at a speed of about forty miles 
an hour. 

The advantages claimed for this invention are that it is less 
than half the weight of the axle box and cheek blocks. The 
bearing and the bushes are the only wearing and are easily 
replaced, thereby effecting a great saving of ur; on account 
of its lightness it is easily handled by workmen. The brass can 
be changed without lifting the engine; the keep being easily 
detached, affords the driver of a train the facility of examin- 
ing an axle withina few minutes. When once a frame has been 
fitted with these brackets the wheels are not so liable to get 
out of square with the frame, and the renewal of the bus 
sets the wheels square without any trouble such as is experi- 
enced with fitting up cheek blocks. It dispenses with the neces- 
sity for the use of heavy machinery such as is needed to machine 
large axle boxes. The invention has been patented by Mr. John 
Strachan, district locomotive superintendent, and Mr. F. 
Watkins, locomotive foreman of the East Indian Railway. 


Tue Basic Procrss.—G. Hi of Hoerde, read a paper 
at the general meeting of the iation German Ironmasters 


THE SALT INDUSTRIES. 


HALF-A-CENTURY ago the marshes at Port Clarence were a portion 
of the river — to floods, them un- 
productive, and whic t ti em in large part @ dreary morass, 
was intractable to science. It is a ~4 

toimagine that there were a ea the neigh- 
bourhood, or that there were evidences of any kind that an woe 
situated beneath the earth a huge bed of salt, such as was dis- 
covered in 1862. Until within quite a recent period—a decade of 
years at least—the Saltholme marshes were remarkable only for 
dead level of and “py some 

acres in exten is, however, is , as by a magi- 
cian’s wand, and there are now evident jin all directions abundant 


i be as busy a centre of industry, —_ ha 

of a different kind, as is furnished by the town of Middlesbro 
itself and the southern banks of the Tees, from Stockton to 
sea. Crossing over the ferry the visitor acquainted with the 
former characteristics of the district will be astonished at the 
sudden revolution which has taken place. The Anderston Foundry 
has grown to an establishment of ~— i 

em: hundreds of men. We are pleased to learn that this com- 


bolts which has been so successful in the west country and in 


draw their 
supply of brine are nearly two miles from the works, with which 
they are connected direct telegraph wire. Passing alon 
Haverton Hill and | to the north-east, we see that the 

is dotted with tripods, w! is a sign that boring operations are 


have been built, and all seem in a fair way of being occupied by 
respectable and cleanly tenants. The salt workers appear to be a 
we have seen, their 
sique is excellent, an are above the average in stature, a 
population of Fert Clarence and. Billingham theeagh the di 
tion of Port an illingham e 
covery of the salt rock there. As we have stated, Messrs, 
Tennent are already laying out their new works, which are imme- 
diately adjacent to those of the Haverton Hill Salt Co: yona 
site a little to the south. The works of the Haverton - 
a o in full operation, and are connected with the North- 
@ branch line which joins the main line ata 
— just above Haverton Hill on the west. Messrs, Tennent 
ve @ siding into the line of the Haverton Hill Company. From 
the works of the Haverton Hill Company a good view of the 
whole of the salt fields is obtained. is is one dead level tract 
of land, almost Dutch-like in its characteristics. In front there 
are rich pres and en an divided from each other 
not by the ordinary hedge with which we are familiar in Yorkshire, 
sluggish rills of water, which are in some cases 
affected by the flow of the adjoining river. The several bore- 
holes of Bell Brothers lend a element to the 
landscape, as these are, in nearly all cases, by a wooden 
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erection, which in the distance have very much the of 
those wooden churches of Sweden and Norway w are 80 
attractive to visitors to these countries. 

The salt beds are in the form of a basin, and rest ina hollow 
or depression, and that is the reason why salt may be found in 
plenty over a area, whereas perhaps at a stone’s throw from 
the nearest bore-hole it may be searched for in vain. In the South 
Durham salt bed this has bevsig whan to be the case, for the suc- 
cessful bore-hole of Messrs. Tennent is within a few hundred 
yards of the site where Messrs. Allhusen proved by their boring 
operations that salt was non-existent. As we have stated, it is 
from the western side of the salt field that we can best judge its 
extent and capacity of future development. From here to the 
furthest bore-holes on the east, that of Messrs. Bolckow and 
Vaughan, near G: town, it will be a distance of fully two 
m a direct line, from north to south, over an area 
at least a in diameter, giving an average thickness of 100ft. 
for the bed. In the works of the Haverton Hill Salt Company, 
salt for the table and rt purposes is made, as well as the 
rougher kind of salt, which A in the chemical manufacture and 
for agricultural purposes. Two large are devoted to the manu- 
facture of table salt alone, and for this the company finds a 
market in the towns and between the Wear and the Tees. 
The special article of manufacture is Indian salt, which is made for 
the West Indian market. South Durham and Cleveland salt can 
be produced at a much lower rate than in Cheshire, and as the 
Cheshire field is some thirteen miles distant from the nearest water 
way, this gives local manufacturers a great advantage over their 
old-established rivals. Coal, too, is cheaper in South Durham by 
some two shillings ton, and this is a great element in the cost 
of manufacture. visiting these salt works we noticed that =| 
precaution; was taken to exclude the “ Paul Prys” of trade 
posted up noti t in no case a m ex 
on business, and that prosecuted. The m4 
manufacturers are not likely to show all the resources of their 
establishments, and any detail in new and improved machinery, to 
any foreigner who may be anxious to question them on the subject. 

are at present fourteen different and distinct companies at 
work in the district, each company having a bore-hole of its own. 
All the bore-holes at present in use are the rty of four firms. 
There are five firms at present at work or getting ready, of which 
number Messrs. Tennent are the latest. e bore-holes at present 
sunk or working are as follows:—Messrs. Bell Brothers, five; 
Messrs, Allhusen, four; the Haverton Hill Salt Company, three; 
Messrs. Bolckow, Vaughan, and Co.,two. Other companies which 
have not yet got started have two bore-holes down and two going 
down, so that in reality there are 4 sixteen bore-holes as yet 
which have reached a salt bed. the companies which are 
working the salt at present, except the Haverton Hill mewn or 
are confining their tions to the manufacture of chemical salt. 
The manufacture of salt last year was as follows:—Messrs. Bell 
Brothers, 51,871 tons; the Haverton Hill Salt Company, 1026 tons ; 
the New Chemical Company, 1040 tone. In connection with 
these it should be noted that Messrs. Bell Brothers were working 
during the whole of the year, whereas Messrs, Allhusen and the 
Haverton Hill Company only worked one month, commencing in 
December. The principal markets for salt products are to be found 
in India and America. In Cheshire the annual output amounts to 
2,500,000 tons , 80 that the make in South Durham is as 


yet a mere flea! te of what it is likely to beoome. Of course, this 
development of a new industry has had a great effect upon the 
value of land in the neighbourhood. We were told of an estate of 
some 130 acres which was recently bought for a trifle, but has 
been sold at an average of £1000 per acre. The dip of the salt bed 
Haverton and deepest down at Eston Junction, the difference 
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signs that the time is not far distant when Port Clarence and 
or at least nine months to come. In addition to the ordinary 
foundry business, a large new shed is now erecting, one of a series 
which shall be entirely devoted to ne manulac re © ny DG 
OU Dich Hitherto had DU a chequ 
career in this or A little further along the railway 
Messrs. Allhusen, of Newcastle, have no fewer than sixteen salt 
pans in working order in their large works which they have 
erected on the same principle as those of Messrs. Bell Bros. ; 
their new salt works, in a : close to the = of Haverton 
Hill, which, from being a decaying hamlet, is suddenly assuming 
all the dimensions of a town. Two or three streets of new houses : 
| 
and gives the results of experiments showing that the phosphorus 
probably first is eliminated as tribasic phosphate of iron, which in | 
the presence of lime is converted into Ca O P.O; This explains 
why so high = percentage of lime must be added | 
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but starvation will attend a continuance of the struggle into the | ebullition of the water which causes it more effectually to scour 
winter months. It is the general impression that if a away the dirt. As an indicator of when the filter-beds are 
list of selling prices could be arranged, the difficulty which is now | becoming choked with dirt and require cleansing, an ordinary 
80 formidable would be overcome. The underselling between | pressure gauge has been ingeniously applied to the top of the 
masters and middlemen would be abolished, and the workman in | filter; as the filter-beds become choked with impurities more pres- 
turn would not be required to recoup his employer of loss by sacri- | sure is, of course, required to force the water through; this is at 
ficing a part of his earnings. once recorded by the gauge, and the attendant has simply either 


in depth ree 600ft. at least in favour of the more western site. 
The deep wells must cost twice as much as the shallow, whilst 
the risk is trebled, We have heard of bore-holes costing nearly 
£10,000; we will not say whether the figures are fictitious or not, 
but it is certain now that these may be made at a much less cost 
than this, probably under £1000, 

The operations carried on by Messrs, Bell Brothers occupy per- 
haps the largest portion of the salt field. As that firm was the 
first to utilise the discovery of salt, they were also the first to erect 
chemical works on a large scale to utilise it in the soda manufac- 
ture, in which, we believe, they have been singularly successful. 
When the coal trade went down the iron trade arose and gave new 
life to Middlesbrough; tiow that the iron trade is ap; tly in a 
state of decline salt has come to our rescue, With the river close 
by, and the coal of South Durham in close proximity, the Cleve- 
land salt manufacturer will be enabled to successfully compete 
with his rivals, no matter where they may be placed, and the make 
of salt for this year, instead of being only 60,000 tons, will total 
up to 200,000 tons, this + development being in itself but a 
faint index of the for march of future.—Newcastle Daily 

nge. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—A fairly steady tone may be said to characterise 
the iron trade of this district. The recent upward movement in 
prices has not made any further progress, but it has not gone back 
to any appreciable extent, and although buyers, having no la’ 

ing requirements, are rather disposed to wait than pay the 
ull prices now being asked, busi is practicable on more favour- 
able conditions to makers than was obtainable a few weeks back. 
The situation may be briefly summed up as this—makers on the 
one hand believe that the restriction of the output will enable 
them to command better prices until there is some really legitimate 
improvement in trade, and although they are not doing much at 
present, they are not disposed to go back to the low rates 
they have recently been compelled to accept to effect sales; on the 
other hand, consumers—except that finished iron makers are 
getting rather more work, for which, however, they are unable to 
command any better te no largely increased require- 
ments, and although there is apparently a belief that the lowest th 

int was tanahed by the recent minimum rates, they are in- 

Hifferent about buying at the advanced prices now being asked. 
The question is whether restriction of the output will be sufficient 
to keep a prices. Buyers seem rather inc to the opinion 
that it will not, and in this they are to some extent ae by 
the fact that merchants who hold iron bought at under present 
rates are here and there seeking business by underselling the 

ers, The recent upward movement has, however, undoubtedly 
had the effect of bringing more business into the market; hesi- 
tating buyers have given out orders which probably would otherwise | © 
have been held back indefinitely, and users of iron have been 
induced to extend their hases beyond the mere hand-to-mouth 
requirements to which their transactions have been restricted of 
late. The one thing still wanting, however, is a real improvement 
in trade. In some quarters a more hopeful tone seems to prevail 
but it can be traced to no actually substantial foundation, and 
ag is a continued absence of any really encouraging outlook for 

e future, 

There was a fairly good attendance on the Manchester iron 
market on Tuesday, but only a small weight of business was re- 

Lancashire makers of pig iron were holding to 36s. 6d., 

24, as their minimum quoted price for delivery equal to Man- 
chester, but it was only on occasional special sales that they were 
able to get this > matey Sata in most cases holding back any orders 
they may have to give, unless they could place them at something 
like late rates. For district brands delivered here, 35s. 6d. to 
36s. 6d., less 2}, represent about the average quoted figures for 
fi and foundry qualities, with one or two brands to be got at 
perhaps a trifle less. With regard to the restriction of output 
which has been talked of, ay al to be some uncertainty. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tue ironmasters’ meetings in Birmi m to-day—Thursday—and 
in Wolverhampton yesterday suff in the matter of attendance 
by the holiday season being still on, The reports brought to Change 
spoke of but little alteration in the demand at the manufactured 
ironworks on the week. The demand continues perceptibly within 
the supply, and it is not possible to run the mills anything like full 
time in other than a minority of instances. 

The shipping trade is fairly brisk in some of the branches, 
more — in sheets, bars, and hoops. There is, however, 
abundant room for further improvement, and inquiries are more 
numerous than the actual orders booked. The reason for this is 
not far to seek ; it is to be found in the want of strength in prices 
which induces merchants to make offers that it is impossible for 
ironmasters to accept if they are to see any profit. The Australian 
and New Zealand markets continue the best export buyers. 
Canada and South America rank next, but the In demand 
keeps very quiet. This is not to be wondered at when it is remem- 
bered that the effect of the depreciation of silver on the rate of 
exchange is to add 494 cent. to the cost of goods shipped from 
this country. It is only on Government and railway account that 
there is any life at present in Indian trade. 

The je in galvanising sheets is well sustained, and this branch 
has a healthier appearance than any other. A rise in _ is, 


Tin-plate Works at Workington, with a view of remodelling them. 
in order to manufacture lighter steel goods from rail cuttings and 


large works of this company. This course was taken years ago at 
Sagran be the establishment of the wireworks of Messrs. Cookes 


2s. 6d. to £1 For 26 w.g., 20s. to 30s. 


per ton additional is asked, an is at hand, and there is no cost of carriage. Tin bars are in good 


request ; ship steel is also in fuller demand. No improvement can 
be noted in the iron shipbuilding trade, and no new orders have 
been booked—indeed, very few are on offer. The activity in 

i i ing is an but the general trade is er 


fuller demand, prices are firmer, though not 
quotably higher. Coal and coke steady, and in larger sale. Ship- 


works, 

Black gheets of the Woodford brand are quoted, f.o.b. Thames 
or Mersey, £7 for 20b.g.; £8 10s., 24g.; £10, 26g.; and £10 
10s., 28g. Woodford Crown close annealed sheets are £9 10s. 
for rte £11 for 24 g.; £12 10s., 26 g.; £13, 28g. Woodford best 
are £11, £12 10s., £14, and £14 10s. for the various as above; 
double best = are £1 10s. per ton additional, and treble best 
are quoted £14 10s,, £16, £17 10s., and £18 —— Siemens- 

or gauges as before; charcoal iron, 
£19, and £19 108. 

Bars and hoops are in moderate sale, and at the Netherton 
Works of Messrs. Noah Hingley and Sons, and at a few other of 
the best iron establishments, a steady out-turn on export and home 
account is going on. Marked bars are £7 12s. 6d. to £7 for first 
qualities. John Bradley and Co., who, by reason of the excep- 
tional character of their iron, are able to command more money than 
any other house in the trade, price all bars above gin. £9 10s., 
which is £2 10s, above the price of the other marked bar firms. 


far the restriction will really be carried out, and decline to give 
the full prices which makers are quoting. For outside brands 
offering here makers are still asking about 1s. to 2s. per ton above 
late rates, and although comparatively little or nothing can be 
done at the advance, they are not at all anxious sellers. 

Hematites are firm at about 5ls. to 51s. 6d., less 24, for good 
foundry qualities delivered into this district, and on the basis 
these figures a few sales are being made. 

In the manufactured iron le there is more business stirring. 
To some extent this is agreed due to the fact that two of the 
large Staffordshire works have stopped making, w! 
course, tend to throw some increase of orders in 
Lancashire makers. On hoops and sheets some of the local forges 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE Cleveland iron market held at Middlesbrough on Tuesday 
last was but thinly attended, and prices generally showed a 
tendency to recede. Buyers seemed altogether a to make 
contracts except for insignificant lots, and even for these they 
would not See sper prices. Makers in vaindemanded 30s. per ton 
for No. 3 g.m.b.; no one would give more than 29s, 9d. or at most 
29s. 104d., and that for prompt use. For delivery over the last 

uarter of the present year, 30s. 3d. to 30s. 6d. 


was usually 
Hoops they quote £8 10s., which is £1 ton advance on other | are busy, and there is also more d in bar iron; but | demanded, but scarcel: sales were effected. The present 
firms jand ‘sheeta and plates, £10, which is £1 10s. more than any | although makers are in a stronger position to the extent that they P 4 


are not under the necessity to cut prices so excessively low as they 
have been ans recently, they are not able to command any actual 
advance, and, delivered into the Manchester district, the current 
market rates remain at about £4 17s, 6d. for bars, £5 5s. for hoops, 
and £6 10s. per ton for sheets. 

Amongst ironfounders a rather more hopeful feeling seems to 
prevail, and here and there they are better supplied with work 
than they have been recently. To secure orders, however, prices 
are still cut excessively low. Cast iron columns delivered into the 
Manchester district can be got at £4 15s. to £5 per ton, and cast 


and squares up to fin. are 


Mitre iron, rolled by Philip Williams and Sons, of Wednesbury 
Oak Works, is a uniform 5s. per ton less than the make of other 
list houses. Bars of fin., round or square, or }in. to y’sin., round 
or square, and flats lin. by gin. or jin., are £6 15s., as against £7 
by other firms. Strips from 1}in. to 6in. broad, £7 bs. and angles 
and plating bars also £7 5s. Sheets of 20 w.g. are £7 15s.; 24 g., 
£8 10s.; and 26 g., £9 10s. Wednesbury Oak branded qualities are 
quoted at £1 less than mitre. 

Medium and common bars are changing hands at £6 down to 
£5 10s. for the former, and £5 down to £4 12s. 6d. for the latter. 
Angle and tie iron are in moderate request, but competition from 
Cleveland and other ironmasters is carrying off many of the orders. 
Hoops are £5 5s. to £5 10s. 

The reason assigned by the North of England ironmasters for a 
reduction in wages—namely, increased German and Belgian com- 

tition—is commented upon by ironmasters here, who anticipate 

ving to follow the example of the Northern trade in the wages 

matter. For several years past the present difference of 6d. per 

ton A a. wages between this district and the ~~ of 

been recognised as practically a normal state of things. 

but Staffordshire makers cannot permit of any larger difference 
existing in favour of Cleveland. 

It is matter for gratification that though Messrs. Nettlefolds are 
intending to cease the manufacture of iron and steel and of iron 
and steel wire rods and wire in Shropshire, yet that the works will 
not lie idle, Mr. Benjamin Talbot, who up to recently held the 
appointment of managing director of the Haybridge Iron Company, 
is mal arrangements for taking over the works with his sons so 
soon as Messrs, Nettlefolds remove to South Wales. As the Castle 
Works are laid out in modern fashion, and are in themselves a 
splendid plant, Messrs, Talbot and Sons may look to make their 
“tun ee hire and Northampton pigs keep firm, though 

ers an 

consumers point out that Cleveland pigs are pee tr 80 on 
upon the week. Derbyshire and Northampton sellers, however, 
refuse to t contracts at late minimum rates, and for certain 
brands 1s, to 2s. per ton advance is quoted. Sales are being nego- 
tiated with consumers who had not previously covered all their 
needs, but the new business is not being generally effected at the 
full rise quoted. Best Northampton pigs are quoted 35s., and 
Derbyshires 35s. to 36s. per ton, pigs are 30s. 
to 32s, 6d. for common foundry and 27s, 6d. to 30s. for common 
forge. The firmness in the hematite market is well maintained, 
and vendors speak cheerily of prospects. 

_The coal trade shows no om of a revival at present, and the 

ts are hardly working half-time. Thick coal at the Cannock 

hase collieries is now selling at as low as 5s, 6d. per ton at the 
pits for best house purposes. Forge is 4s, 9d. to 6s., according to 
selection. Mill coal is 6s. to 7s., and furnace 7s. to 9s, per ton, 

Electric lighting has recently been adopted with great success at 
the Cannock Chase collieries above and below ground, The surface 
works extend over five acres, and some of the underground work- 
ings where the light is in operation are at a distance of 620 to 700 

from the shaft, An original feature in connection with the 
tallation is the utilisation of old iron and steel pit ropes for 
main and branch cables. 

The small chain makers of Old Hill and Cradley Heath are 
struggling with indomitable verance to secure the 3s, 6d. list. 
Although they have only en on the fifth week of the strike 
their condition has become one of acute destitution, and 


difference between No. 3 foundry and No. 4 forge qualities is 
it a shi per ton. The chief causes for the 
weakened tone of the market are :—Firstly, the disquieting political 
news as regards the Eastern Question ; and 'y, the consider- 
able increase in stocks which took place last month. On the other 
hand, shipments from the Tees have during the last few days been 
in excess of what they were a year ago, the quantity sent away up 
i 5,487 tons. The in 


e finished iron trade continues in the same languid condition 
in which it has long been. Bars are offered at £4 7s. 6d. to £410s., 
angles at £4 5s,,and ship-plates at £4 7s. 6d. per ton free on 
trucks makers’ work, less 24 per cent. discount. Steel makers 
have sufficient work to keep them going, but complain bitterly that 

rices are unremunerative. No more can 
got for rails of heavy section, and for plates to Lloyd’s tests 
£5 15s. is still about the market price. 

The extension of the Middlesbrough dock, which has for a long 
time been in progress, is now rapidly approaching completion. On 
the 3rd inst. Mr. J. Jackson, the contractor, commenced to cut 
away the bank of earth separating the new part from the old, 
thereby permitting the water to flow in and fill the former. The 
next operation will be to dredge away the bank, which will then 
be mostly submerged. This will require several weeks to complete. 
The cranes, staithes, &c., for the new part are well forward. 
The entrance lock also, which some time since was the cause of 
considerable difficulty and anxiety to all concerned is now making 
satisfactory progress, The area of the old and new part of the 
dock will together amount to eleven acres. 

A meeting of the Standing Committee of the Board of Arbitration 
was held at Darlington on the 2nd instant. After routine business 
was disposed of, and certain petty disputes arranged or withdrawn, 
the employers informed the operative representatives that the 
time had arrived when another reduction of wages was imperatively 
necessary. They said they were at a serious disadvantage, as 
regards their foreign competitors, in four principal ways. the 
first place, the latter paid lower wages; in the second, their men 
worked longer hours; in the third, they Pang lower royalties, and 
in the fourth, lower railway rates. The first item only lay within 
the jurisdiction of the Board of Arbitration to deal with, and hence 
their claim. The operatives, represented by Mr. Cullen, contended 
that the present rates of should be left undisturbed, and 
thought the employers should seek the relief they needed from 
royalty owners and railway companies. Finally the following 
minute was entered on the books, viz., “‘ The operative members 
the committee express themselves as willing, in order to retain the 
trade in the country and in the district, to recommend their con- 
stituents to accept a reasonable reduction in wages, provided con- 
cessions are also obtained from railway companies and royalty 
owners. 

The possibility of carrying petroleum in bulk with advantage is 
now wee by the arrival at Giestermunde, near Bremen, of the 
8.8. Gliickauf, recently built for this special purpose by Sir W. G. 
Armstrong, Mitchell and Co., of Newcastle-on-Tyne, The Gliickauf 
had on board 900,000 gallons of mineral oil which had never been 
put in casks at all. The condition of the cargo was found on 
arrival to be all that could be be desired, and there seems now no 


reason why this mode of transit should not be made uss of to an 
effected by simply raising the levers of the slush valves at the 


unlimited extent. Sir W. G. Armstrong and Co. have in hand a 
bottom, and the water entering the filter in the ordinary way | sister vessel to the one under consideration, and other builders are 


scours out the filth accumulated on the outside of the filter beds, | moving in the same direction. Seeing that petroleum can be 
a quickly-repeated opening and closing of these valves giving an‘ f,o,b, in the Black Sea for slightly over 1d. per gallon, and that it 


In districts like this, where works have to draw a water supply 
from such polluted streams as the river Irwell, an efficient means 
of filtration is a matter of considerable importance, and of late a 
good deal of attention has been paid to the manufacture of filters 
capable of dealing with quantities of water. Messrs. Walter 
Glover and Co., of Salford, have wirece | made this a speciality 
at their works, and under Bell’s patents high and low- filters 
of various have been introduced. One of their latest improve- 
ments is a horizontal filter swung between a couple of stan: 


hig 

of these filters, which has been successfully at work for the last six 
or eight months, I had an opportunity this week of seeing in 
operation at Mr. J. Walton’s bleach works, in Pendleton, where it 
has been put down for filtering the Irwell water for boiler pur- 
poses. This filter is in the form of a cylinder, 3ft. in diameter and 
about 4ft. in length. Two compressed filter-beds, separated by an 
open space, occupy the centre of the cylinder. The foul water is 

mitted by a valve at each end of the cylinder, and is forced 
through the filter-beds into the centre open space by which 
they are divided, from whence it is di pure water. 
In this case the water from the Irwell is pumped into 
the filter at a pressure of from 60 lb. to 80 Ib. per square 
inch, and is disc through the filter at the rate of from 3000 
to 4600 gallons per hour. The satisfactory manner in which the 
filter did its work was po op heegrerg by a comparison of 
the fearfully polluted supply wn from the river and the pure 
supply afterwards discharged for the works’ requirements; but 
perhaps quite as important a matter as the efficient abstraction 
of the impurities from the water is an equally efficient and ready 
means of cleansing the filter beds from the filth and impurities 
which they must necessarily have absorbed, and this is effected in 
a very simple manner. To clean the filter, the action of the water 
is simply reversed by closing the two inlet valves and sending 
water direct into the central space between the filter beds through 
the medium of the discharge pipe; by this means the impuri- 
ties which may have become imbedded in the filtering mate- 
rial are forced out and find a passage from the filter through 
a couple of valves placed at the bott Or another method of 
cleansing can be resorted to for frequent application, and this is 


/ 
ot be slush valves or reverse the action OL the Waver as 
Se required, This operation of cleansing the filter, which, where it ; 
has to deal with Irwell water, is absolutely necessary twice 
eee! every day, I saw applied, and for simplicity and effectiveness it is 
tainly a very important feature. The aieaton of the horizontal 
the place of the usual vertical position for the filter is alsoa ‘ 
bat advantage, as it enables every part of the filter to be got at 
dily, and it can be swung to any angle desired, whilst it is 
her a decided improvement in securing an equal pressure on 
b filter beds. The test which the filter has been put to in procur- 
ka es supply of water from so ta @ source as the Irwell 
perhaps about as severe as it could well undergo, and that it has 
yen entire satisfaction during the period it has been at work may 
taken as a sufficient guarantee of its efficiency. 
_ The coal trade remains in much the same position as reported 
t week ; for all descriptions of fuel the demand continues very 
w with prices unchanged, but, if anything, tending towards firm- 
iss in anticipation of the approaching winter demand. 
Barrow.—I have to report this week the maintenance of the 
proved demand for pig iron reported last week. There is a dis- 
sition on the part of buyers to place orders largely for forward 
lavery, and makers are selling on these terms to a fair extent at 
e increased values now quoted, viz., 42s. 6d. to 43s. per ton net 
makers’ works, oust delivery for mixed parcels of Bessemer 
ig iron net at makers’ works, and 41s. to als. 6d. for forge and ; 
andry descriptions More sales of the latter class of iron have 
ken place lately, and it is probable that ordinary hematite will 
more fully used for general purposes than of late. The low 
lue of this description of iron, when compared with its quality é 
d usefulness in ¥ where common iron has invariably been : 
ed,.is likely to lead to increased sales, while on the other 
nd’ Bessemer ay are largely used by .steel makers, who ; 
their turn are busy and likely to use a large weight of 
is metal in the manufacture of rails, tin bars, aa = 
pel, which fortunately at the moment have been we! a 
ught. There is a steady activity in the steel trade all round, ais 
d it is likely that the advance which has been noted in prices < 
be maintained. A large number of orders have been booked, \ 
d in the rail trade especially there is a good look out. The West 
be nd on D ompany has aconired the Bareno 
her material produced in the manufacture of heavy steel at the 
f.o.b. Live: do _not generally rise beyond £10, and_f.o.b. 
ondon, £ 10 de has been done, because the material is not only cheap but it 
sheets are £6 to or 24 g. and 26g. respectively at local makers 
who were to take a similar step have not yet done anything in this 
direction. As a result, buyers are naturally doubtful as to how 
onnals Middlesbrough store 18 on the increase, nearly 
tons having been added last week. Warrants are quoted at 30s. 
per ton, but no transactions have recently taken place. 
iron pipes at about £4 12s, 6d. per ton. In girder work prices have 
gone up a little, Belgian girders delivered here being now quoted 
at about £5 5s., and English makes at £5 15s. per ton. 
Rather more work is coming into the hands of some of the engi- "6 
; neering firms in this district, and boilermakers are getting busier. 
) There is, however, still no general improvement to report, and 
machine toolmakers who are, perhaps, better off than most other 
branches; of industry, have difficulty in replacing the orders that 
run out, whilst to secure new work prices have to be cut extremely 
} 
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London at about 6d., it is evident that there is ample 
‘A multiplication tion of 
desideratum. 


some improvement. Business is, however, in an unsatisfactory 


condition. The week’s shipments of pigs were 9192 tons, as 
ding of 1885. There has rather more doing with 


spon 
the United States, Canada, and Italy, but the ‘ts elsewhere 
are s merchants state that inquiries do not show any 
indication of an improving demand for wo + Ae este The stocks of pigs 
continue to increase in Messrs. Connal ‘ 
Business was done in the warrant market on Friday at 0, 62 
cash, Monday’s market was flat at 39s. 5d. to 393. 3d. 
Tuesday's market was flat in the forenoon at 39s. 34d. to 39s. 3d., 


To-day—Thursday—business was done at 39s. 
The current values of makers’ 


LF 
BE 
rf 


Clyde, 
42s, 6d.and 39. » 40s. Ga. and Govan 
at Broomislaw, fs and Shotts, at Lei ond 
43s.; Carron, at Grangemouth, 46s, 6d. and 43s. 6d.; 

36s. 34.5 Dalmellington, 40s. 6d. and 38s. 


the Clyde has recently risen ~~ 
Whether this increase wilt so aff 


feb. prs raised since the beginning of the agitation among 

The colliers held a great meeting on Saturday at Motherwel 
in port of the movement for improving their position by Mr. 
aleen, near Mr. Stephen Mason, M.P., Mr. Donald Craw- 
ford, M.P., and others. The resolutions adopted were :—“‘ That 
this meeting of miners and iron and steel workers regret the long 
continuance of low prices of pnngeany ne as @ consequence, 
inadequate wages; that we urge upon our representatives the 
immediate the adoption of the eight 
hours’ system ; that as the evading of the Truck Act is so largely 
in vogue in this country, we hope that energetic means will be at 
once taken to this monstrous evil. That this meeting 
desires to thank Nr S Stephen Mason, M.P., for his endeavour to 
reform the royalty rents which hang so heavily on the 
classes in this country ; and we further urge upon all miners 
iron and steel workers the absolute necessity of having the most 
complete and national organisation. 

A conflict has begun between some of the ironmasters and their 


wages. 

There are several contracts for steel girder bridges in the market 

‘ae th of A 138 vessels, with aggregate 
uring mon’ ugust an 

tonnage of 125,085 left the Clyde, the arrivals in the same time 

oe vessels, of 110,171 tons, bx i 


those of August, 1885. 

of the present year was 1,044,887, 1,107,212, and the 

ames tonnage 853,870, against 1 tons in the same period 
year. 


ted. Considering fiery 
e Welsh a it is remarkable that more 
care is not taken with it at sea. With 


seaman i 
of giving, and hence all coal vessels should be built with the best 


Deep 
04 yarn and to ding 
yards. Th course, immense, and hence the great 
difficulty met with ‘the pres 


Price, under the 
in the next so much dust. The new colliery at per age nn bg 


progressing well, and as there is ample with the experi- 
ence derived from those who have sade deep with 
insufficient scientific app it may be pe Be 


Cyfarthfa collieries 
last week ten of the 


Monday the Ocean idle, 


3 | of its leading members were absent ; 
in | resulted on the first motion for its adoption would have been con- 


to figure of works will be occupied for some time in executi 


The contention of the men—most unjustifiable, to the least— 
is that the management wishes to increase the 80 as to 
get more small. This shows the prejudice and ignorance still 
existing the majority of colliers. Not ae is it the 
interest and the wish of coalowners to get as much large as pos- 
sible, but to get ‘ti in best condition possible, and I have noti at 

several large collieries of late that men are now kept for “‘ dressing 
off” the coal on trucks, so that buyers shall have as little shale as 


Notices have been issued at Gelli House-Coal Colliery, which 
mean reduction or Gwrhay Colliery dispute is ended. 

The tone of the trade is improving at the _—— and prices, 
at Cardiff in particular, are firmer. Last week of Menten’ 
shire coal at Cardiff were effected for 7s., and the impression 
coal quotations are 8s. 6d. to 8s. 9d.; some sales at 9s, Small 
steam easier ; best, 5s. 

Mr. Hoagood, formerly of P 
scribers in the new 

Little is doing in steel 
670 tons, from 


however, that the Welsh steel-makers 
ae ore. Blaenavon, Tredegar 
Bilbo ma the chief buyers. The 
tend to in price; hence a freer demand. 

yb t wireworks, fitted with latest machinery, is in 
as, ee et. good times it would not have remained idle, but 
speculation is aie at present, and the decline in the tin-plate 
trade has not improved matters. 


August totals show a marked falling off, and as I hinted last 
week, a reduction of wages is imperative and seems generally to be 
regarded as such by the men. 

otice has been issued at the Worcester Works, one of the prin- 
cipal near Swansea; and in some others arrangements have already 
been effected without notice, such as a concession ™ the men of 
so many sheets per box to the employers. 

Buyers are offering large orders, but at on and it is 

that a few of the more needy ed for 
12s, 6d. Quotations are at 13s. and 13s, 3d. poe Ban aed Bessemer 
steels, Siemens’ steels, best brands, are at 13s, 6d. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE Sheffield Town Council had before it on Wednesday the 
report of the Trade Inquiry Committee appointed to investigate 
the charges of false marking brought against Sheffield manufac- 
turers and merchants. The committee, in its report, found that 
several of the charges had been ——- and recommended that the 
Council should petition i in favour of further legislation on the sub- 
og A long and anima‘ discussion took place, in which it 

was urged t the committee had been equally divided, and 
that the report, as adopted, was passed at a meeting when two 
otherwise, the tie which 


firmed. An amendment referring the report to the com- 
mittee to have the report of the minority included in it was 
adopted, and the ohale an subject will bly come up again. It 
was pointed out that the whol charges brought 
Sheffield manufacturers of wares as Sheffield goods 
had completely broken down, — the report itself exonerated 
seajestaiie Sheffield manufacturers from such pra: 

proved that German goods, believed to be sold as of Sheffield make, 
were from ironmongers and other merchants in distant 


guests next day the opportuni 
number of our interesting industrial processes.  ciaeing 6 
evening the Master Cutler, Mr. G. F. Bx meee ve a dinner to 
his stapes mae in the Cutlers’ Hall, when about were present, 
The men, in congratulating their employer on becoming 
Master Cutler of Sheffield, presented him with a pair of silver 
candelabra and the Mistress Cutler with a gold bracelet set with 
ls and rubies. The ae were made Mr. W. 
es, chairman to the commi representing the who 
the health of the Master Cutler, to which Mr. Lock- 


NOTES FROM GERMANY. 


(From our own Correspondent.) 
ALTHOUGH the blast furnaces in Silesia have been increased in 
size and in all respects much the depressed condition of 


ail ‘enlosistises based upon this to be 


illusory, and even the _ -out of six blast furnaces in the last 
half-year has not had the d effect of raising the prices of pig 
iron, and even the low price of M. 39 p.t. for forge pig does not 
pore hen buyers to come forward and buy in bulk, as there is so little 
ence in matters ly TE turn for the better. Foreign 
purchasers, however, have paid 43 p.t. for special qualities, | German; 
—_ the low price of castings forbids the founders to give more 
than M. 45 for ordinary, and M. 48 to 50 for better sorts of foundry 
Pig. The rolling mills have an average output for the time of year, 
at very low prices; indeed, within the year the price has fallen 
sorts fetching M.1 to 2 more 


the market has caused 


there seems to a 
hitch somewhere, which is also to the detriment of the steel 
industry, for the Administration at Elberfeld has just sent out 
tenders for 72,000 wooden sk , and it would appear that the 
German railways were returning to them in preference to those 
made of steel. In fact it is difficult to understand how the rail 
trade of this country is likely, in the near future, to revive. When 
it is considered that Germany is already well covered with railways, 
—. only moderate a of new lines, and these for the most 
, are made each year, that the traffic is com- 
paratively lig t oot steel rails of longer endurance than iron, so 
are less frequent than, say, in England, where "the 
waste of metal is 1 to 0°6 kilo. 
that this country is hemmed in ones on all sides 
except Holland and Switzerland, ich do not require 
quantities ; that sea at present prices wo' 
mean a loss; and lastly, that when domestic orders are given out 
there are a great psn.) of large works to compete for them ; then 
it seems clear that a great general ‘‘ boom” must come from some 
e here is to become again a prosperous one. e significant 
fact that could see no future here for locomotives, a 
to @ great extent applicable to rails also. As regards rolled bars 
and girders, the orders are momentarily satisfactory, and a number 
them; but as 
offers are still 


metre of rail per annum ; 


only a part of the works are occupied, low- 
abundant from these less favoured ones; therefore cannot 
orders, prices are not affected at presen are 
——, and the makers only half-way employed. Steel wire 

in better demand from abroad, but the trade, as a whole, 


present avoids increasing his works or laying 
one & a or 
downnew ones, shops, foundries, construction and boi!er 


ctices, It was | laid 


works have still few orders on hand. Forge is in no t 

the low-priced Luxemburg brands taking th lead ond 
depressing the price of other sorts; ne as oe have aon got down 

almost to cost price, there is not much margin for going lower, and 

so the noted prices are likely to remain some time. Foundry 

for _ a —, 43 to 50; white forge, 39 to 41; Bessemer, 


iegel, 45 to 46; Luxemburg f 28 to 29; 
roll fine- 100 to 
105; 02 to 106; in 105 to 
110; iron, 100 to 105; ordinary elier plates, 130; best, 138; 
sheets, to 125; fine-grained, 170; charcoal, 200; steel rails, 

to 125; mine iron, 80 to 90; in steel, 94'to 108 M. p.t, 


Sea freights are rather lower, so it is h the native ores, now in 
wil oon again by able fo comp ‘with their 
remain as 4 no! 
six ups of ironworks in forge pig and 
spiegel, 1 


312 t.; Bessemer, 38,053 Rg il 
26,849, or 280,347 t. in all t 317, 774 t. one Jul 
of January to 3lst of July 1, 933,575, against iy, 1885, From t. last 
t of coals and cokes are:—Lumps, 7°40 to 8°40; 
gas, 6 640 to7 slack, 5°50 to 6°20; fine ditto, 2°60 to 3°20; 
lum 8°50 to 10°50; slack, 4°40 to 
5°20; patent coke, 8°50 to 9°50; coke, 6°50 to 8°40; smalls, 
6°50 to 7°50, The market was dull for coke, but more brisk for 


ae is ogee remarkable at first sight that just at a time when 
and smelting indus and still 


ustry bas 

oats oe here, there should be such confidence in the 
future. such sums of money at disposal to mak e important 
developments in old mines and works and establish new ones in 
the Sear and Lorraine district. Yet such is the case, as a few 
examples given below will testify. It is with the object ject of putting 
the works into a ition for more ly 
ores here, tic principally, are eapest and mos' dee 
the largest in Germany—including Luxem- 
and water carriage from them to the sea- 
board, then Hy does not appear an unreasonable undertaking ; and 
as this may be regarded as the Cleveland district of Germany, 
though not quite so well favoured as to carriage as its prototype in 

not on so grand a 


Diidelingen—Luxemburg—a new steel — on an ex’ 
scale was set to work with best results, only a very few weeks ago, 
In Redingen, near Deutsch-Oth—Lorraine—the new blast Seomeoe, 
belonging ns ‘the I 1 na Works, on the river Saar, will shortly be 
blown i nal cod works were the first to make tin-plates 
in German 


be 


all the 
Py in the iron mines round about Gros-Moyeuve, Wallmeringen, 
&c., which formerly belonged to Belgian proprietors, they have 
added to, and started in April last, a second blast furnace at their 
ironworks, a situated near Metz, in the plain watered by 
the Moselle, Messrs. Lamarche and Schwartz now — 
the largest area—3000 Wendel 
a with the one exception of endel et Ont in 
Hayingen. The output of the _ Orme, near euve, 
is all to be at B ra the ri 
and in order to transport the ores to the wor! the propri ve 
on a wire rope railway of 6 kilos. erected by 
Bleichert and Co., of Leipzig, which will be int working order 
in ber. A similar rope railway will —_- in og 
to bring the ores from the mine Gliickauf, near tach-Oth, to 
the Luxem furnaces near Etsch, on the Alzette river. At the 
works of the Brothers Stumm, of "Neuen Kirchen, on the Saar, 
another rope railway, 3 kilos. long, has been erected to 
the coal from the Government mines Heinitz-Dechen 
coke ovens of the firm. This is the second railway of the kind tbe 
firm has established, the former one, which is employed to carry 
away the slag and cinders from the blast furnaces and rolling mills, 
having worked very satisfactorily for a considerable time. This 
speaks well of tha cieeatanen a rope railway as compared to an 
Ser as there has existed all the time a 
railway from the Heinitz-Dechen mines to the works of 
the Brothers Stumm at Neuen Kerchen, and yet they have gone 
to the expense of this private rope railway. same reasons 
also induced a mining company Frankinholz, near say se to lay 
one on in preference to building an ordinary railway from their 
mines to the Bexbach railway station. Other similar rope railways 
have been erected at the St. Ingbert Ironworks—Brothers Kraemer 
—the Finner Works to cross the river Saar to the Louisenthal 
railway station, and at the Odenwald mines of the Messrs, de 


Wendel and ya 
Alongside the ironworks of the Brothers Stumm, Brothers 
Kraemer, and the Volknennen Company, those of the Burbach 
Company must be mentioned, os ao rolled girders were 
made of of such multifarious sections and in such large quantities in 
y; besides, these works have been brought to such a high 
itch of, perfection, in a technical point of view, that they are 
destined to take a still higher place than they have hitherto done 
in the world’s markets.  productiveness of the mines in the 
Algringer valley, near Hayingen, belonging to these works, has 
encouraged the proprietors to increase the number of their blast 
furnaces by three within the last year or two, to woe se up at them 
ete a tus for washing the previous as is pro- 
y nowhere else to be found on oo Se. "They also 
increased the number of their puddling furnaces from 54 to 72, put 
down two new trains of rolls, altered the old ones, and erected 
of the very best and none 2 a = to drive the 
whole, and established workshops f tting up materials 
for the marine—armour 


>. «Added this, they 
constructed a narrow-ga' the 


from 
works at Burbach, in the "; Forbash, for the removal 
of their slag and scoriz. The Brothers Stumm are also 
in ing ais to their present works an extensive set of mills for roll- 
all kinds of the smaller sections of iron, out of pigs made from 
the ironworks Quint, 


capacity. To these must be added the Lorraine n.wor! 
which peeve woe to be already sufficiently well mounted to require no 
t increase or epee which have orders on d to 


carry them on for a length of time to come. 

The French ironworks just on the other side of the border are 

equally desirous of entering into the world’s competition, which 
0 vill be enabled to do, notre they can obtain reduced 
freights on the coke and coals from Westphalia. In this connec- 
tion it may be mentioned that the Comité des Forges de France is 
endeavouring to Exhibition of Railway 
Permanent-way uite recently an invitation has 
been sent by of the Chamber—and, indeed, by the 
Chamber itself—to the works above mentioned, which have 


the German iron industry, for it will k 
ed at home, and cause them to com less in other markets. 
f the Moselle were canalised—of which there is some talk—from 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE pig iron market opened very flat this week, but improved 
somewhat on the issue of the Board of Trade returns, which 
showed that the exports of pig and manufactured iron had made 
South America—are all that are reported this week, and home 
but there was a slight improvement to 39s. 4d. in the afternoon. railways bags busy with their excursion season to think of re- 
Transactions occurred on Wednesday at 39s. ‘i to 39s. 5d. cash. 
4 
ee, 44s. 6d. 
Ou! urbaces, Dich ere pu OU 0 Uarnbdroe 
for repairs, are again blowing. Two have been put out at Coltness, 
and one at Quarter. 
The hematite pig market is likely to be affected by the increase 
that has taken place in the price of Bilbao ore, which is now 
advanced to 6s. 6d. ton, f.o.b. in Spain, while the freight to 
4s, 44d. to 5s. and 5s. 3d. a ton. 
t the prices of Scotch hematite 
pigs, Made WIth Spanish ore, as give Cumberland pigs a better ——_———. 
chance in the Scotch market, remains to be seen. For some time == 
the Scotch makers have been able to keep the field with the manu- ee 
facturers of steel, in consequence of the charges for shipment or 
railway carriage of the North-West of England iron. 
There is a p + of another order for cast iron water pipes 
coming from Reker to Glasgow. 
A fair quantity of iron and steel goods was shipped from the 
The restriction in the output of coals by the miners is still being | Mipatpni DES ASE ES mem 
felt in the coal markets to such an extent as to reduce the aggre- 
gate shipments as compared with those of this time last year. 
During the past week the shipments from Glasgow amounted to 
21,184 tons; Greenock, 2481; Ayr, 5152; Irvine, 2330; Troon, 
5502; Burntisland, 16,062; Leith, 4910; Grangemouth, 11,05 
and Bo'ness, 4395—total, 73,081, as compared with 87,306 tons 
owns, 
miners, ihe prices Of pig iron not having shown any improvemen' i 
alongside the advance in coals, the ironmasters state that they are 
not in a —- to concede the advance, as it would materially ee 
enhance the cost of producing the iron. In the case of the Colt- 
ness Iron Company, it has been resolved to put out two furnaces 
rather than give the increase of wages. The position of matters 
is complicated by the fact that one or two ironmaking firms, who 
are making pigs for delivery into store, have agreed to pay the 
ALES UNTIES production, not from want of orders, but scarcity of cala- | 
W. S AND ADJOINING CO * mine. From Westphalia the outlook is no better, and the i 
(From our own Correspondent.) steel-works are the worst off of all, because, as mentioned 
: It is reported that a steamer has foundered at sea laden with | last week, the orders for rails and sleepers are nearly f 
| 
the slightest danger; but it is evident that a cargo of 2000 or 3000 : 
of late, and it is possible that many a lost collier which has dis- 
appeared mysteriously went down in mid-ocean from the same 
— near Treves, and those of Karcher and Westerman, near Ars, on 
The coal trade continues to indicate some hopeful features of a the Moselle, are being improved and enlarged beyond their present 7 
change. There is partial activity; some collieries remain r 
‘ unaffected, but a few are doing a brisk trade. Harris’ Deep ; 
Navigation turned out 30,000 tons in the last four weeks, and the 
manager tells me he hopes to reach 1500 tons a day shortly. 
+ experience in these special articles, to procure their partici- 
in the undertakin; The introduction of iron and steel 
alnongst the leading ones, sl on the French railwa m will be most acceptable to 
Ynysyfeio, which has been idle on account of a dispute with the 
are busy, the former sending off large quantities to Bi 
and the latter are so active that ay are working overtime. Metz to Coblence, the Saar from Enzdorf to Oonz, as also the 
Fo are not so brisk as this, and for several da Sauer and the Alzette from Wasserbillig to the ironstone basin of 
est Rhondda collieries also were idle. On the Escher, then this district and that of Luxemburg combined 
men held a mass would become by far the most important iron-producing one in 
into the screen. Germany, r 
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AMERICAN NOTES. year thall not Mt the disttand for the fcurrent | first; remuneration, £2 2s, each for every ory THE PATENT JOURNAL. 


(From owr own Correspondent.) 
New York, Aug. 28th, 

Tue rush of orders for machinery is encou- 
raging the machine shop and foundry interests of 
the State. A bridge is to be built across the 
Hudson river next season, which, with railroad 
connections between the New England and 
Middle States, will cost 10,000,000 dols. The 
Baltimore and Ohio Railroad Company will 
expend @ sum of money on terminal im- 
vements at Staten Island, a few miles below 
e city. The Norfolk and Western Railroad 
Company will te extensive and costly 
improvements at its terminus in Virginia. The 
Pennsylvania Com has set apart a large fund 
for commodious and extensive improvements slong | o 

its entire line. Other trunk lines will be li 

agen ve quietly p 
for lumber, iron, 


general scaling up of Steel 
— fron mF, advance because of foreign 
vo Several kinds of material have 
8,000,000 Ib. of copper {a to be reported. Exports |" 
forthe year, 11,750, 0001b. refined and 39,000,000 Ib. 
ma ore, 


pig iron, 61,000 tons at this port and 16,000 tons 


at Philadelphia, 48,000 tons at Baltimore, and | three 


23,000 at Boston. T1000 rods, | 
36 dols. 


NEW COMPANIES. 
om following companies have just been regis- 


Patent Lock Nut Company, Limited. 
This company was on the 27th ult. 
with a capital of £50,000, in £5 shares, to carry 
on business as manufacturers 
nuts and bolts of all kinds, and also as mechanical 
iron and other founders, 
workers. unregistered agreemen 
adopted. The subscribers are :— 


A. Ray, 11, Clement’s-lane, E.C. .. .. .. 1 
H. Turner, 1, Hartham-road, Tottenham, clerk .. 1 
D. Motten, 125, Camden-road ie be 1 
A. N. Chew, Edithville, Beckenham, clerk |. 1 
T. H. Bloom, 8, St. Thomas-square, Hackney, ‘ 
E. T. Botwright, 23, Sutton-place, Hackney, 
H. D. Brooke, 8, Ella-road, Crouch-hill.. .. .. 1 
The number of directors is not to be less than 
three nor more than seven; qualification, fifty 
shares; the subscribers are to nominate the first. 
The directors will be entitled to an annual sum 
exceeding out the profits remaining | 
‘ter payment of 5 per cent. per annum di 
and a further sum of £50 each for saditiongl 
5 per cent. divided amongst the olders, 


Moldacot Royalties Trust, Limited. 

This company proposes to enter into an agree- 
ment with Albert Dongla Douglas Moll and John Charles 
Cottam for the purchase of certain royalties in 
respect of an invention for se machines, and 
to carry on in the United Kingdom and British 
Colonies, the United States of America, or else- 
where, the business of sewing machine manu- 
facturers and mechanical engineers. It was 
registered on the 27th ult. with a capital of 
£75,000, in £5 shares, with the following as first 
subscribers :— 


Shares. 
W. Lichfield, 61, Leyspring-road, Leytonstone, 


Pickling, 67, Shaftesbury-road, intington, taw 
J. 9, Gioucester-terrace, Edmonton, 
AC. Docks, 88, Winston-road, Newington- 
Golding, 62, iiolisway, 


more ve; ication. 
share the subscribers are te appoint the tat 
and act ad interim; remunera’ £150 
annum to each director, with an additional 50 
per annum for the chairman, and a further 


remuneration equal to 24 cent. of the net 
Profits in any year in w 20 per cent. per 
annum dividend is paid. 


New Isle of Man Steam Navigation Compan 
‘Lime pany, 


This company proposes to carry on business 

as carriers to and from the Tsle 
of Man. It was registered on the 1st inst. with 
pre as £50,000, in £5shares, The subscribers 
*H. W. Lowe, 7, East India 

*W. B, Soundy, 19 and 


steam shipowner 

68, Fenchurch street, ‘passenger 

*0. | ‘Litherland-ailey, Liverpool,” ship- 

> Curphey, 22, 22, Fenwick-st street, Liverpool, 

Liscard, Cheshire, accountant 

Castle-stroet, 
oted an are th 


The remuneration of the directors and 
manager will bo as follows :—1 per cent. on the 


1 
1 
1 
1 
1 
1 


cent. on such 
3 2 per cent. if the dividend shall 
6 per cent. and not amount to Th per om per cent., 
3 per cent. if the dividend s cool per 
cent. Half of such remuneration will be pa 


the manager as his fee, from which amount he | 30,000 
clerical e: 


will defray office and xpenses, provided 
that the manager’s remuneration shall not be less 
than £120 in any year. The remaining half of 
the said remuneration will be divided amongst 
the directors. 


Regent Portable Electric Lamp and Lighting 
Company, Limited. 

tered on the 27th ult. 

, in £5 shares, to pur- 

‘Charles Burgess upon 


This company was 
hase from Mr. Ephraim 


ing in 1886, when the future rem 
members of the committee will 


wae region on the 30th ult. with a capital 
in,£10shares. The subscribers 


terms of an agreement of the 9th ult. an exclu- | w. A. Padfi engineer .. .. a oe 

for the ta facture and in the | Henry Perry, bridge, manufacturer .. .. 
ni liom vo) Fe 

ail No. 15, 40, da H. Hams, turer 

or purposes in connec ion wi R. Fish, Manor Park, Strea' 50 

ome, 

Grat Shares. ‘The number of directors is not to be less than 


Aytoun-road, Btock well, 


. 
. 


A. T. Angus, 69, Holland-road, accountant.. .. 
The number of directors is not to be less than 
nor more than seven; the subscribers 
appoint the first ; qualification for first director, 
10 shares, ¢ and for subsequent directors 50 shares ; 
per annum, and 
each director £100 per annum, and a further sum 
a oa to 3 per cent. of the net profits available 
8 per cent. has been to the share- 


Sidmouth Gas Limited. 

This company manufacture and 
supply gas in the parishes Sidmouth, 
Regis, and Sidbury, Devon. It was 
the 28th ult. wi : a capital of £15, in £10 

preference 


shares, 300 of which are 5 per cent. 
shares, The subscribers are:— 

Ord. Pref. 


*J.G 
E. F “Adelph coal 
factor 
J. A. 
w. 


wood 
The subscribers an 
ata 0 per annum. 
The qualification. of Mr. Douglas will be the 
holding of shares or stock of the nominal value 
of £1000, and of the other directors shares or 
stock of the nominal value of £100. Mr. W. i. 
Hastings is appointed secretary. 


nim 


Anglo-American Fresh pray Supply Company, 


This roger on the 27th ult. 
with a cpital ot £100 £1 shares, to trade 
in cattle and live stock of every ——, and 
also in every kind of agricultural and land pro- 
duce, and to carry on in the United States the 
pa eg land and colonisation agents, farmers, | un 

unregistered agreement of the 
th J J raly with the Columbus and Texas Meat and 
Ice Company will be adopted. The su 
are :— 


Shares. 
C. E. Hodson, 8, The Gables, N. 1 
W. H. Marien 41, Flaxman-road, Brixton, 
R. & Faweett, 101, Leadenhall-street, merchant } 
G. P. Armstrong, 18, 
1, Northoota 136, 20, Belgrave-road, 8.W. .. i 
. L. Bernard, 8t. John’s, ners 1 
The number of directors is not to be less than 
four nor more than nine; the subscribers are to 
the first, and pending such appointment 
Relph will manage the company. Mr. 
Relph is appointed managing director for seven 
annum, with a com- 
mission of 5 per cent. ode | net profits, together 
with all travelling expenses reasonably in 
The remuneration of the ordinary directors is to 
be £1200 per annum, free of income-tax, with an 
additional £100 for each 1 per cent. dividend over 
10 per cent. per annum. To any director who 


may go to America on the business of the com- 
pany, the board pay remuneration 
t exceeding £250 tion to hotel and 


tenvelling expenses, 


Douro Gold 


and de Serra de Faco, 
situate i in the Valley of the Douro, Portugal. It 
was registered on the Ist inst. with a capital of 
£100,000, in £1 shares. An unregistered agree- 
ment of the 18th ult. between the Foreign Mining 
Association, Limited, and John Dowle Jones, its 
liquidator, of the first and second parts, Thomas 
Morton Johnson, of the third-part, and James 
Fitzpatrick (as trustee for this com ) of the 
fourth part, will be adopted. The The stiheoribers 
are: 


Shares, 
C. Tottenham, 1, Grosvenor-place .. .. .. .. 
T. M. Jol Oporto, engineer .. .. .. 
R. Mcllwraith, 188, Leadenhall. merchant 


C. A. Scott Murray, J.P., Danesfield, low .. 
Dyson Weston, 188, Leade enhall-street, merchant 


R, Macmillan, Leadenhall-s clerk .. 
W. Jordan, Albion-grove, Stoke ason ee 


The committee of ment is not to exceed 
nine members; the subscribers are to appoint the 


fully-paid shares, -up capital. 


Cement Company, Limited. 
an agreement of the 27th 
A rights re 
e manufacture of hydraulic an proved 
cements, mortar, artificial stone, and other similar 
substances ; also for an improved process for 
rendering "cements hydraulic, i.¢., capable of 
setting and hardening under pee The British 
tents are numbered and No.3, 
0. 152, dated 10th 1883, Ni 
dated 6th 1885, The compan 
tered on the 26th ult. with a capital of £3 £20,000, 
in £10 shares. The purchase consideration is 
we aig in fully-paid shares, The subscribers 


*R. Bosse, Brunswick, German’ y, architect .. 
Franz Wolters, 4, Lalbemn ~ road, Brixton, 
H. Luther, Brunswick .. ud 
*E. Larsen, 26, Mark-lane, merchant oe 
*C. Charleton, 25, Great Tower-street, cement 


manufacturer 
*Peter Mumford, Royal Flour’ Mills, “Vauxhail, 


The number of directors is not to be less than 
five nor more than seven; qualification, fifty 
the frit are the eubeoxibers 
leno an asterisk; com in general 
meeting will determine a, 


PRESSURE EXERTED BY WATER 
IN THE SOIL.' 


THE following is an abstract of a paper in the 
Zeitschrift fiir Bauwesen,” by L. Brennecke, 
“The author gives the results of a number of 
experiments, which were undertaken princi 
with a view to determining the influence exerted 
7 capillary attraction in diminishing the 
o! erent size of grain, and o 7 it. 
assumed that the water can only find its way by 
suffusion through the mass, and that there are no 
large fissures present. Reference is made to 
various authors as regards their opi ion on this 
subject, and the amount of d 
circumstances may be made from the 
theoretical of water in designing 
lock floors, 
** An observation—recorded by Beer—in 


to a filter basin at os in 1880 is qeated, 
bearing upon the 1 resistance 


floor of lft. Thin. 0" ‘5 metre—in thickness, and 
was kept filled with water to counterbalance the 
pressure of the external ground water. On the 
occasion mentioned the water was pumped out to 
a level of 2in.—0°05 metre—above the floor, when 
a slight ee of portion of the latter being 
noticeable the basin was quickly refilled. The 
level of the external ground water was 7ft. 104in. 
above the under side of the concrete floor, and the 
—_ of the floor ——— toa column of water 
ft. 9in. high; therefore supposing the full 
oe gp due to the height of the ground water 
jad been active, it would consequently have 
uired a depth in the 
in., i o » to preserve stability. 
Other examples of the varying resistances of 
different earths to water pressure are mentioned, 
viz.: At the coal mine, Wormrevier, some years 
since, when carrying out some shaft repairs with 
the aid of pneumatic pressure, on reaching a depth 
of 48ft. below the surface of the ground water in 
a saturated clay sand, an air pressure of ? atmo- 
sphere instead of twice that amount was sufficien’. 
to exclude the water; and at the Rheinpreussen 
mine near Homberg, in 1865, the caisson was sunk 
with a pressure of only 24 atmospheres to such a 
depth as was calculated to require a pressure of 
Satmospheres. In the latter instance, however, 
a sudden increase of the water pressure led to a 
most disastrous accident by bursting the air lock. 
It is suggested that the water was held back for 
some time by the thick beds of clay which it was 
known had been passed through, but finally found 
its way through these by channels around the 
outer skin of the caisson. In the previous case 
— the author is of opinion that as only rer 
calculated air pressure was res: 
probably half the column of ground water ane 
supported -by the air pressure, and the remainder 
by capillary attraction. Details are given of 
pe poy experiments upon sands of various size 
tales , together with a number of formulas and 
the corresponding height of. the 


1 “ Proceedings,” Institution of Ciyil Engineers. 


Condensed from the Jowrnal of the Cojtemitsioners' of 


Applications for Letters Patent. 


*,* When patents been *‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


August, 1886, 
11,051. Reczpracte for Porsoms, T. Ma: 
11,052. Datinc Raitway Tickers, W. 
11,058. ApsusTaBLE Savery Fricrion for 
Purrosss, J. G. ith. 


rae to hold Borruzs, éc.,#. Thompson and 
ANDS 
J. W. Dixon, Sheffield. 


Rattway Sicrat, 8. G. Dutton, 


11 ,060. 
11,061. Ow Lamps, J. Roots, London. 
11,062. &., Worpow Sasuzs, W. Johnson, 


Scalloway. 
11,063. Burwixc Liquip For. for T. 


Haigh, don. 
11,068. Exrracrix and WaTsr from Waste 
Broop, J. F. J 
11,069. of Soar Levs, &c., A. H. Allen 
Haar, &c. rapidly in 
11,070. GREATER &c., more 
Borzxrs, J. A. Walker, London. 
11,071. Locomotive Wueris, G. Alston, 


me TRACK George Guarp 


A. Garstin and Buozs, H.. Levy, 


11,075. &c., Lawn Nets, &., F. 
. Ayres and A. Foster, 
11,076. seems for Wixvows, &c., J.. Morson, jun., 
11,077. Gear for Venicies, W. P. Thompson. 
Bartholomew and B. Armant; 
11,078. Devices for Factirratixe the laying of 


< ASPHALT 
NCRETE PAVEMENTS, 
11,079. Construction of Roors of FURNACES, J. E. 


ll, 


INES, 

11,085. Propu.sion, &c., of Venicizs, V. D. de Stains, 

11,086. C. Gsottbauer, London. 

11,087. Cor Construction of Frreriacss, &c., W. Smith, 


11,088. J. H. Whitehead; London. 
11,089. Rois for Rottrsa H Inox, H. Sack, London. 
11,090. Boats, Schausten, 


mdon. 
11,091. Bricks, Tits, &c., J. C. Anderson, London. 
11,002, Door to Sprxpies, F. Garon, 


11,093. Szcreraire Booxcass, H. Mayo, London. 
ns, &c., for Provisions, R. Lehmann, 


on. 
11,095. CLEANING or Beatinc Carpets, H. H. Lake.— 
B. Good, United States.) 
11,096. Corrox Wasre Pickens, J. P. Hillerd and W 
H. Goldsmith, London. 


11,097. Carpixe H. Lake.—(W. Schofield, 
United States. 


) 
11,098. Borer CLEawers, J. Bond, 
11,099. Exzcrric P. Justice. —{The 
United States Electric Company, U1 States. 
11,100. Reevtatine the Fiow of Exzcraicrry, W. C. 
London. 
Bartrenizs, T. J. Jones and W. H. 


11,102. Hee. ay, 
Boston, 


11,103. for Preparinc Corton, &c., W. H. 
ichardson and T. R. Marsden, 
De.iverinc CicaRrettss, &c., R. Whittaker, 


mdon. 

11,105. the Force of a 
Dyna’ AMO, G Ww Winter, Arkonam, East Indies. 

ll for COMPRESSING Az, D. Grei-, 


11,107. or Retro Gun 
Johnson.—(ia Compagnie Anonyme’ des Forges Ac 


Chatillon et 
ll, Woop tor Coverine Surraces; P. P. 
la Sala, London. 

11, with ComPouxp Action, C. 
F. , London. ; 
lst September, 1886. 

11 Heaps: of J. 

dand H. Smalley, 
employed in Looms for Wzavixo, 
hl, Borries, &c., C. H. Fernley, Man- 
Manchester. 
Szwic -Macuings, w. Webster, 
Borers or G. Gwinnett, 
11,116. CaLEenpar, J. W. Willis, Henley-on-Thames. 
117. Receivine Com and AUTOMATICALLY Dzniver- 
re Frames for PREPARING CoTTON, &c., J. Dugdale 
and G. Haworth, Manchester. 
11,119. REVoLviNe Fiat Carpine B. Ormerod 
and G. Haworth, Manchester. 
for Suartine, J..F. Davies and W. 
enyon, an ester. 
11,122. PERAMBULATOR Boprss, L'Hollier, Birming- 


11,123. Racquets for or other Gams, B. Morris, 
Halifax. 


,11,124. or Bioreme Tushaw, 
11,125, for Horses ‘or ‘Cart, B. Dearden, 


Halifax. 
‘11,126. Cans, E. F. Meio 


11,127. G. Twigg, Birmingham. 

Hearing ond Mitk, A, 
an 

11,129. and Wires for Macuixes, 
= Campkin, London. - 

‘11,130. CoupLine 

131. Sprinc ENGINE or W, Leeds. 

ll, "139. Bepsteaps, &c., C. W. Ge 

ll, 133. Pumps, R. Hulme and B. 


11,134. Rerorrs, J 
11/185. Licutine A. F. Haw Manchester. 
‘11,136. LusRicant,, O,.E.. Pehl, 


11,187. TusuLar_ Pwevumatic Action for ORGANS, 
Adams and F. Marshall, London. 


be determined ; patent 
shares will be 
issued to the vendors as purchase consideration ; ; 
shares will also be issued, credited with 
paid-up upon each. 
Edward Cockey and Sons, Limited. 
This is fe conversion to a of the 
usiness of gas engineers, contractors iron- e 
founders, carried on by Henry Oockey and Francis | ‘A. Thompson and R. 0. Ritchie, London. 
O55. Railways, D. Smith, 
It b6. APPARATUS for TRZEING, &c. &e., W. W. 
of 
11,064. Screw and Lever Movemenr for Cuamrs, &c.; 
J. A. Mills, Brighton. 
11,065. Borrizs, J. 
and 27 dais, Yee, yond; 
Egli 0) ex 3; spiege 7 dmay- 
95 dols, 0c. for 20 per cent, Old’ rails are very 
scarce and hard to get. Quotations, 20dols. to | A. Evans, 5, Wheathill-road, Anerley . : 
R, Angus, jun., 41, The Parade, Shephe 
Home makers are agitating for higher d 
Receipts of foreign blooms and billets at thi 
this year 12,000 tons, and of old rails 17,000 
ndon, 
11,081. Borrizs and Stoppers, O. Sumner, nm. 
11,082. Mawuracrure of Armour Piatzs, W. Annable, 
Sheffield. 
/ 
j to water pressure offered by the ground, even 
' where, as in this instance, of coarse gravel.. The 
basin in question, 178ft.—54‘24 metres— in 
_ This co ‘© conces- 
| 


a 


220 


THE ENGINEER. 


Sept. 10, 1886, 


“7m. Exrractine Fat from Bonss, &c., T. Berliner, 


ll, = Gtow-Lamps, C. Stel, Berlin, 
Compounns, R. H. Punshon, 


11,141. , Fasrics, J. Lyle, jun., Glasgow. 

11,142. Inpicatine the ARRIVAL, &c., of” WorRKPEOPLE, 
A. H. Jakins, London. 

11,143. “WALKING Stick, for MgasuRING 
Distances Wa.xep, A. J. Willis, London. 

11,144. Preszrvine Woop, Dixon, London. 

11,145. or Dress Equipments for ExPLorers, 

A. F. Blakeney, Glasgow. 
11,146. H. J. Haddan.—+F. Coblyn, 


igium.) 
ll, i“ Braces, R. Lewis, London 
11,148. Canpiss, J. Pettigrew and F. A. Glaeser, 


don 
11,149. Tonnes Puuers, T. Harrison and C. White, 
Bradford. 
Apparatusss, J. R. Hard, 


11,151. Casement Wrxpows, E. V. Harris, London. 

ll, "152. Propuctnc Muriatic Acip, B. J. B. Mills.— 
(The Verein fiir Chemische Industrie, Germany.) 

153. UmBrELLA Frames, A. MacMillan, London. 
1,154. Screws or Bo.ts, W. P. Ward.—({C. Furbish, 
States.) 

11,155. Pocket Sey W. H. Dowland, London. 

11,156. Barsep Horp.es, E. and E. Price, 


ll, and Lirrer Currers, J. Williams.— 


foerum Estates Company, Sweden.) 
11.158. Repvorsc Lumps of Ick into SHavinas, G. A. 
Wilk London. 


11,159. Seconpary Barrerizs, &c., F. C. Hills, 
on. 
Arr and Water Enoryes, R. Disher and G. 


arper, on. 
11,161. Propucine Licut by INcanpescence of Re- 
FRACTORY Mareriat, F. L. and W. 8. Rawson, 
London. 


2nd September, 1886. 
11.162. Evectric Currents, W. Row- 
botham and F. 8. Worsley, Manchester. 
il, for Bicycies, &c., T. E. Ware, Bir- 


ll, TextTite Fasrics, W. (4. 
A. Simian, and De 
11,165. TREATING NIGET Som, J. B. Ww. 
5. Maclvor, New South Wales.) 
11,166. Rotary H. Boyd. London. 
lL 167. Dettvery of Preraip Goons, F. C. Lynde, 


anchester. 
11,168. BrusHzs and Brooms, W. 8. Beresford, Bir- 


11,169. Fitter Presses, J. Williamson, Glasgow. 

11,170. Ventriators, J. D. Watson, Glasgow. 

11,171. MowumentaL Siass, C. Mapleson and W. J. 
Rolls, London. 

11,172. Wrencn Atracuments, W. A. Kelly and C. H. 
Hubbell, East Tawas, U.S. 

11,178. Burton- -HOLE Sewrne Macutnes, A. Anderson. 
(The Singer Manufacturing Company, U.8.) 

11,174. for the Harness of Dravcnat 
Awymaats, &c., H. R. Landon and I. Hurn, London. 

11,175. PortaBLe MetaL Music Stanps, &., W. J. 


11,176 Sappies for Bicyces, F. Hughes.-{(4. 
Rothgicsser, Germany.) 
11,177. ‘Seams = Creams, &c., H. J. 
-—{R. Wichmann, Germany. 
Marre Borer and other Furnaces, J. R. 
ol 


ergill, on. 
ll AppuicaTion of ~~ to SpPEcTAcLE 
zs, J. T. Leighton, Lon 
11,180. for &c., J. U. Burt, 


on. 
11,181. Cottars, &c., H. Morgan, London. 
11,182. Corp-HOLDER for Butps, E. Tonks, London. 
11,183. Arracarnc Hanpies to Carpet Brooms, U. 
Kleiter, Birmingham. 
Beaps to Winpow Sasues, D. 


ELECTRICAL W. C. Goldner, 
for Mecuanicat Toots, W. H. Hall, 
Actuatinc Ficurss, W. H. Hali, 


11,188 SHOVEL, C. 8. Snell, London. 
11.189. PARENT MarTeriat or Paper, J. W. 
Saynor, London. 
11,190. TRaNsFERRING from PHoToGRAPHIC NEGATIVES 
to Piates, C. B uch, Londvn 
1 TOL Macainery, J. W. Lamb and 8. 


we, London. 
11,192. Treatinc Woot Fat to 
Marteriat, H. W. Langbeck, Lon 
=~ Sieves, O. Imray.— (A. Simon, 
witzer' 
11,194. Motor E:capement for CLocks, 
H. Davey, London.—19th July, 1886. 
11,195. Faseics, W. H. Gramolt, London. 
11,196. Startixe of Tramcars, W. P. 
Smith, London. 
11,197. Foses for Paosecrites, T, Nordenfelt, London. 
11,198. Tramcars, &c., T. E. Knightley, London, 
11,199, Sewine Macuises, J. L. Liiders, London. 
11,200. Exvevors Macniyes, 8, A. Grant, London. 


Srd September, 1886, 
11,201. Eves for Hotprve Star Rops, F. A. Harrison, 


Birmingham. 
11,202. Hanpies for Kerries, &c., E. Fisher and H. 
Ludlow, Birmingham. 


11,203. Wrincine A. Cowie, 
11,204. Russer Tire WHEELS, J. Shaw 
Sarety Lam 
11,206. Coucs for Surcicat Operations, J. 
Kehoe 
11,207. Penne Corrox, &c., M. Hilton, Prestwich. 
11,208. ExTractinc MotsTurE from Woop, &., H. 
, Stockton-on-Tees. 
11,209. Topes and Bogsins, 8. Wilson, Dublin. 
11,210. Rop and Bracket for ADVERTISING, 
Atkinson, London. 
1,211. Repucixe ALUMINA into Merat, C. J. L 
Sheficla. 
11,212. Mawuracrure of Vetverts, &., F. H. Wilke, 


uce UNGUENT 


11,213. Bow-cLosures for Porses, &c., H. Lehmann, 


ny. 
11,214. Apparatous, C. Bonnen- 
an . Koyemann, Germany. 
Sream Motor, W. 
1,216. ~~ of ToRPEDO FINDERS, J. R. 
11,217. Fapeics, E. Outram and J. 
Miller, Halifax. 
11,218. Fastexinc Burrows to WEARING APPAREL, C. 
& B. Voissey, Liverpool. 
11,219. Eco Beaters, J. G. Wilson.—(G. H. Paine, 
States.) 
Leve.iine InstRvMENT, G. Falter, sen., and J. 
jun. jun., London. 
= TRANSPORTING Persons, &c., A. H. Williams, 


11,222. SEWING Macuryes, A. Anderson. —( The Singer 
Manu, moe Company, United States.) 

11,223. Sicnars for Tramways, T. Whitby, Liverpool. 

11,224. ScHoot States, 8. Jones, Liverpool. 

11,225. Unions for Hosg, F. A. Michael, London. 

11 ae Pacxine for Pistons, J. H. Smith, 

on. 

11,227. Stgzam Tricycies, J. Schweizer, Switzerland. 

11,228. Covers and STANDS, W. Gutler, London. 

11, 229. Writisc and Drawinc Pens, J. Hickisson, 


London. 
A. M. Clark.—(G. A. Richard, 
Trance. 
11,231. Currise Paoroocraruic Puates, B. J. Edwards, 
London, 


11,282. Fronts, &c., E. London. 
233. Bristot Stoneware, H. Doulton, London. 
11,234. or A. B. Perkins, Brad- 


11,235. Disrrrsutine Gram, &c., G. F. Redfern.—(@. 
Brandon, France.) 

11,234. Carniaces, W. Singer, London. 

11,237. Fancy-cLota Looms, E. Edwards.—(B. Weller 
and T. Bauer, Germany.) 

11,238. Compounp Pacxine, J. 8. Starnes, 
London. 

11,239, Execrric Batrery, H. Carter, London. 

11.240. Groovine StRawBoarp, &c., N. B. Chadwick, 


London. 

11,241. Arm Rerriceratinc Macuines, E. Hesketh, 

London. 
4th September, 1886. 

13,242. Errecrmne the ELecrro CHEMICAL GENERATION 
of Cuvorine in Operations for the 
Extraction of from its Ores, D. G. Fitzgeald, 
London. 

Scarves and Necxtigs, J. and W. Smale, 


on. 
11,244. Fitrer-presses, A. W. Anderson, London. 
11,245. Mak AKING = ORNAMENTING Bassinettes, W. H. 


11,246. for Economicat GENERATION of STEAM, 
H. Boyd, London. 


gh 

11,249. Wiraprawat of Corks from Borries, J. C. 
Gossell. Birmingham. 

11,250. EarTHENWwaRE, &c., Socker Pires, 8. H. 
Sparkes, We! 

11,251. Apparatus for tg meas and other 
W. D. F 

11,252. Buckets for Caroo, J. 
Dowell and W. Wilson, ony Ww. 

11,253. Scurrizs, E. 
de Rusett, London. 
11,254. Rorary Brusuixe Boots, Knives, &c, A. E. 

m, Manchester. 
il, Propvctnec Sraires Drrinc Weavina, 
. Barstow, 
hy Venetian W. Allan, Glasgow. 
11,257. Power to &e., J. C. 


Garrood, Folk: 
Raitway Trucks and Wacons, H. Williams, 


lasgow. 
11,259. SELF measuRING Cock for Lrquips, T. Parkin- 
son, Blackburn. 
Economisine Fugit in KrtcHeners, F. Botting, 
on. 
11,261. Pastrsc Macurng, C. J. Flawn, London. 
a for Maxine Guass, &c., C. J. Allport, 


mdon. 

11,263. Fastentnc Kyire Braves, &c., to G. 
H. Wells, London. 

11,264 Meratuic for +> &c., of STEAM 
Borers, R. A. Hardcastle, 

11,265. Setr-actine Coup.ine for CARRIAGES, 

Rundle and T. Allen, London. 
ll, Wixpows, J. H. Jones, Man- 


ester. 
ll, ae Gear of C. Scott 


11:34 Dry CLosets and T. D. M. and K. 
W. King, London. 
11,269. Moror Enornes, J. J. R. Humes, London 
ll, “270. ENGINES, F. Bosshardt.—(C. A. Umbach, 
TANCE, 
x INTERCEPTING NoIsEs CAUSED on FLoors, &c., 


. Bosshardt.—(A Grenouillet, France. 

11,272. Sprinc Cuec« for the Stor Rops of Loom:, L. 
Sutcliffe, fax. 

11,273. Inkstanps, &c., C. H. Job, London. 

ll "274. Hooxs, 8. James, 

11,275. Lamps Bursinc Lieat, &c., Ons, J. Hinks, 


11,277. Butroy, H. Agarand T. 8. Griesbach, London. 

278. Paropvcine Cur Narxs, L. Glaser, London. 

11,279. AsceRTAINING, &c., Dimensions, T. Knowles, 
Manchester. 

11,280. Movante Buiwarks or of Suips, J. H. 
Boolds and E. Shearer, London. 

11,281. Workine Macurines by 
the Foor, C. E. Masterman, Lon: 

11, E. G. oad J. E. Wilson, 


Fioor Ciorus, H. M. Steinthal, London 
284. Presses for Pressinc Jute, &., J. Watson, 


11,285. Vatves for Gas and Om Moror Enarnzs, F. 


W. Crossley, 
11,286. A. ©. Youkina, London. 
11,287. Maytets for Incanpescent Gas LIGHTING, 
x Paget, London. 
11,288. Automatic ALARM Apparatus for 
VARIATIONS of Temperature in Facrortizs, &c., A. 
A. Clark.—({La Société Frangaise Protectrice contre 
les Incendies dite, L’Avertisseur Electro-Artomatique, 


Fra: 

11,289. et for Door Locks, T Elsley, London. 
11,290. Avromatic Printinc ELE®CTRO-TELEGRAPHIC 
IxsTRUMENTS, A. J. Boult.—(P. L. Lamure, France.) 

11,291. ELectrro-pLatine, R. K. Boyle, London. 

ll, "292, Locks, &c., T. Galloway, London. 

293. VEGETABLE Fisres for MakING Paper, &c., W. 
B. Nation, London. 

11,294. Tops or Cowis for Cameys, &c., T. White- 
head, Liverpool. 

11,295. SpecuLum, W. 8. Watson, Liverpool 

11,296. Seatines and Rives for Borruss, &c., H. Bar- 
rett, London. 

11,297. Drawinec and SHapinc the Epozs of Hat 
Leatuer, &c, , London. 

11,298. BILLIARD TABLES, 'F. E. Renouf, London. 

11,299. Pocxer Sewmsc Macuines, J. Holroyd and the 
Moldacot Pocket Sewing Machine Company, London. 


6th September, 1886. 
11,300. Miyerat with Acips, A. C. 


Thomson, Glasgow. 

11,301. from SHate, &c., A. C. Thom- 
son, 

11,302. Bieacuinc Fisrous Mareriats, &c., H. 

11,303. PREPARATION of Furnace Siac, E. Larsen, 
Liv 


11,304. Fru C. Hird, Halifa: 

11,305. DARK Seon Lamps, H. Lucas, 

Apparatus for CARDING 
. Wuchner, Manchester. 

11,307. Sarety Lames, W. Clifford, Sheffield. 

11,308. Arm Pressure and Vacuum Lock, M. Wood, 
Liv 


11,309. Fite-curtiva, W. Handley, Leeds. 
11,310. Privies and Warter-cLosets, A. M. Fowler, 


ester. 
11,311. Tops and Stoppers of Bortiss, &c., J. Meeson, 
Sheffield. 


11,312. OnwamEnreER, T. C. Pyett, London. 

11,318. Ramway Carriaces, P. Dietrich, 

11,314. SusPewpina, &., H. Adeane, London. 

11,315. Cricket Bats, R. F. J. C. Allen, London. 

11,316. AUTOMATIC FIRE-EXTINGUISHING Vatvg, G. 
Macfar! 


e, London. 
11,317. Catt and Fire Atarms, H. J. 
Haddan.C. M. Barnes and N. E. Baker, United 


States. 
off the Bark of Bamsoo Cane, 
Wai 5 
Raitway Covupiines, M. H. Blanchard, jun., 


ll, = TINGUISHING APPARATUS, H. J. Allison. 
D. Stone, United States.) 
nae TwistTING Macutves, G. L. Brownell, London. 
11,322. Sprove in Fiat P. A. Duhis, Londun. 
11,883. Sanrrary Dust-Bin and CiNpER Sieve, F. 
Paget, London, 


11,324, DispLayine the Licut on Sream- 
suips, &c., H. Bradley, London. 
ll, &c., H. Tipper and H. J. C. Sum- 


le, London. 
11,86. Rass Cur.er, G. H. Hill, London. 
11,827. Taps or Vatves, G. Wood, London. 
11,328. Wasuine Fasrics, 0. R. Grane, 
11,329. Wire Fences, J. Horrocks, sey 


er, London. 
ll, Fouwrary or Pens, M. Wettich, 


11,338. Bankers’ Cueques, &c., C. Jackson, London. 

11,334. Wasninac Macuinges, A. J. Boult.—(C. W. 
Dennis, Canada.) 

11,335. Conpensine Stream, &c., R. Romaine, Liver- 


11,336. Venicce Sprinas, A. J. Boult.—(J. B. Arm- 
Canada. 


strong 
11,337, EvecrraicaL Maxine and Breakrine Coxtacts, 
ie and Timmis, Westminster. 
11,838. ScREW JOINTS ‘or Coup.inos, T. W. Shotton, 
Burton-on-Trent. 
11,339. Saut-orr Vatves for Press or Marys, J. Stur- 
goon, ham. 


SELEOTED AMERIOAN PATENTS. 


(From the United States’ Patent Office official Gazette.) 


344,349. Srvrrinc-Box, Alexander H. Clark, Fond du 
Lac, Wis.— Filed April 28rd, 1886. 

Claim.—(1) A packing cylinder for a stuffing-box, 
the said packing cylinder having an internal and 
external ring of packing, and a series of —- 
rr 2 a to conduct steam between the two rin 

ing, substantially as set —. (2) The com tng 
with a and gland, of a 
cylinder adapted to rest in snug contact wii 
cylinder ig an er outer ring of packing 
and a series of channels } from the 
piston-rod bore to the space 
packing, substantially as set forth. (3) In can ng- 

xX, & a. os cylinder provided with inner and outer 

pted to receive packing, a series of open 
inge con eae ting the two recesses, and steam conduits 
on the inner end of the packing 
as set forth. (4) in 


a on its tenting with ope with 


= ends of the the AK of bore, 


h the bore, as set The 
combination, with a stuffing-box, a packing cylinder 
having external and internal rings packing, and « 
series of channels adapted to conduct steam 
the two “t of packing, of a gland and devices - 
forcing in the gland into contact with the packing 
ude, substantially as set_forth. 


344,475. Ixsector, Walter L. Cheney, Hartford, Conn. 
—Filed June 1st, 1885. 

Claim.—{1) In an injector, the combination, with a 

of fixed concentric n: , of the annular valve 

, having an interior space ee ype with one 

Of said nozzles, a ae 

jor of sida es, and a valve 

arranged to the interior of and to lift the said 


344.475] 


FS 
N 

EZ 
WE 


== 
KZA 


at 


is 


avnular valve, substantially as set forth. (2) In an 
injector, the combination of plate 4, having nozzle 9, 
late 5, having nozzle 8, passage 7, and a seat for valve 
i > valve M having valve seat ll, valve N means, sub- 
» for operating valve N, and 
bed, for operating valve 
M from valve N, substantially as set forth. 
343. Execrric Iscanpescent Lamp, Charles B. 
Buell, New Haven, Conn.—Filed February 24th, 1880. 
Claim.—(1) The combination of an internal exhausted 
be, an external exhausted globe, an ae 
ent, and leading-in wires through 
sealed into both globes, substantially as deueribed. 


(2) The combination, in an electric lamp, of a loop of 
carbon inclosed-in an exhausted globe, which is in. 
closed in a second exhausted globe, each globe being 
, thereby securiag the inner — 
air from without, substantially 
yaw Tae The in an electric 
of a carbon losed in = exhausted globes 
which are sealed ~ parately, and metallic connections 
passing through the globes and sealed therein, the 


whole ed in such a manner as to prevent the 
hea of the outer globe and emp ee and contrac- 
tion of the cond wires in the outer sealing, sub- 
stantially as descri! 


344,469. Saw Gavor, gm H. Wilson, Westfield, 
N.Y.—Filed October 7th, 
Claim.—The saw gauge, _- herein 
described, consisting of the clamps B B, each having a 
slit a, the vertical hole }, one side of which 


opens into the slit a, and the connecting wire ¢c! bent 
the ends c! set in the holes 6, and 

te le by the screw d, as 


tance from the axis of the pivotted arm to the: floor 
being less than from the axis to the lower face of the 
elastic pad, whereby the weight of the door will act on 
the arm and to uce sufficient friction on the 
floor or to hold the door in any desired position, 
substantially as set forth. 


Sarety Vatve, George W. Richardson, Med- 
n a safe’ aty ve, ites 
adapted y the esca; 


assist ralsing the ai 


a safety valve, the hin the Spr angen ey the valve 
seat and combined wi casing and valve, 
and governing the openings between the valve seat 


and the atmosphere, su 
poses set forth. (3) Ina 

of the valve, the tension a 
the hinged plates moun 
with said and the. 
shown and d 4 


jun., and J. er, London. 
344,343] 
\ 
\ 
\ 
Z 
11,247. L. Sanderson, London. 
| 
[344,469] 
\ 
mingham. = 
a 
por 
Yj 
Yj 
| 
own, N.Y .—ued March 25th, 1536. 
SS t A, sec to t rt f, ‘ 
WWM) \ | the O te end in ths 
\ fork of the bracket and forked at its lower end, and 
e i the elastic pad E rigidly secured in said fork, the dis- i 
[344,564] ‘ 
mdon. hid >> YH 
11,276. SusMaRiNE Mines, D. Campbell and G. L. 
Yy 
B He 
| 
74 
N e sprin 
N 
N | 344 866. 
— YS WZ GY 
| 
tially as and for the pur- 
valve, the combination 
ce, the spring casing, 
pon a ring formed on or 
flanges, substantially as 
a safety valve, the com- 
plates, of the adjustable 
movable upon the spring 
casing eub°tantally as shown and described. 
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SCRE LLER by u : blades curved in a manner very much resembling those of 
A. G. uf ( q r. (vi) | ordinary propellers in use, as gin’s or Griffith’s. 


No IV. 
IV.—INVESTIGATION OF THE PRESSURE IN THE PROPELLER 
WAKE. 

(42) Ir has already been mentioned that the action of 

the screw propeller should be compared with that of the 

ure or reaction turbine, in which the passages are 
always full of water, and which can therefore work under 
water if required, rather than that the screw propeller 
should be compared in its action to the impulse turbine, as 
in the theories of Rankine, Froude, and the French writers; 
because the impulse turbine must necessarily work above 
the tail water, and stops its action when drowned, and in 
its ordinary action the impulse turbine has the passages 
only partly filled with water. 

(43) We shall now therefore attempt the solution pre- 
viously promised of the determination of the pressure o: 
the water passing through the —— at any point of its 
path, and begin, as at first, by supposing the propeller 
working inside a closed cylinder, in order to avoid the 
necessity of the consideration of the pressure and its dis- 
continuity at the surface of the propeller wake. It will 
be necessary, in order to avoid shock at entrance, to 
suppose the leading edge of the blades of the proper pitch 


“ and to suppose the propeller of properly increasing 
n 


pitch; and it will simplify the hydrodynamical equations 
if we suppose the Len gered fixed, and the water flowin 
through it with axial velocity w. In practice this wi 
represent the case of a steamer just holding her own posi- 
tion against a strong tide or current by the action of the 
engines. 

(44) Taking the axis of x in the sternward direction of 
the shaft, we must first transform the ordinary hydro- 


dynamical equations in 2, ¥, 2, into corresponding equations 
for the so-called cylindrical co-ordinates «, r, 6 ; 7 and @ now 
denoting the polar co-ordinates of any arbitrary point in a 


plane perpen icular to the axis of 7. 

Now denoting by u,v, w, X, P, ©, the component veloci- 
ties and impressed forces at the point (# r @) in the direc- 
tions in which these co-ordinates increase independently as 
variables, and denoting the pressure by w, the bydro- 


dynamical equations became transformed into 


now denoting, instead of m, the density of the water. 
(45) Supposing, as explained above, the motion con- 
sidered as relative to the vessel, and to be a steady motion, 


then 2%, 2°, and dw vanish ; also the equation of con- 


dt’ dt’ dt 
tinuity of the motion— 
du dv, dw =0 
dx dr rde ” 
requires wu to be constant for the tube to be filled, and v to 


be zero; and consequently oho to vanish, or w to be 


independent of @. 

Consequently our equations of motion reduce to 


(46) Supposing the pressure w independent of @, and a 
function of x and r only, then equation (iii.) reduces to 


enn?” 


dx 
But supposing the pitch to increase from ~ to the pitch g, 
in an axial length « at a distance r from the axis, then 
(n - 
so that 
u? 
Me X 2 


the impressed forces vier supposed due to the normal 
reaction of a smooth screw surface of pitch gy; and there- 
fore from (i.) 
1 da = X =47n? rt qq, 
p du du 
and integrating 
~, denoting the pressure in the plane x = 0, and t ‘ore 
in the water before the screw has acted upon it, 


(47) Then the thrust of the propeller 


(Taf fpXde2erdr 


= 


and the turning moment of the engines, 


L=f 


the angular momentum generated second in the pro- 
peller wake ; and the loss of ro sapere in the wake 
per second 


oud ( 


(48) With fan-shaped blades we can replace the 
constant final pitch of the propeller ; aiton wh. 


T= p (ns — dr 
= 75 pe (a at) 


= (At B+) (nt), 


f | and 


= - BY) 5), 
as before in § (13). 
(49) But in a propeller as usually constructed—Griffith’s 
propeller, for instance—the blades, instead of being fan- 
shaped, are shaved off very much to a point; so that we 


must treat g as a function of 7 in equations (v.) and (vi.). 


Suppose, for instance, that n — ™ increases uniformly 


with x from its initial value 0; then we can put 
u 


supposing / the greatest axial length of the propeller, and 
p the greatest final pitch. 


Then, for the projection of the curve formed by the 


following edge of a blade on a plane ndicular to the 
axis of the propeller, the leading being supposed 
straight— 
de 2% 
2rn 2a U\ 
u u pil 


Pp 
so that the curves of intersection of the screw surface with 
coaxial cylinders will develope into parabolas. 


(50) Therefore, from (v.), the thrust of the propeller 
can be expressed in the form— 


e 
pt (n— 


where 6 &* denotes the moment of inertia of the projec- 
tion of the area of the blades on the disc area, about the 
axis of the propeller. 

This is the same as fora propeller with fan-shaped 
blades of uniform pitch p, and in which with the previous 
notation, A‘ - B* is replaced by 


B ke. 
Then from (vi.) 


L=4 (n- farar 


u\VK? 

Qarpu ( n oe? 

when V K* denotes the mument of inertia about the axis of 

the any co of the volume V generated by the revolution 

of the blades, so that in the previous notation for fan- 
shaped blades A* ~ B* must be replaced 

K* 


(51) Byshaving off the bladestoa point at thetips, wemake 
q =~, and therefore w = w, at the cylindrical surface of 


the propeller wake, and this will be true even when the 
variations of pressure due to gravity are allowed for, so 
that the cylindrical casing of the propeller we have intro- 
duced may now be dispensed with without introducing 
discontinuity of pressure. 

(52) In order that the cylindrical vortex formed by the 
propeller should be stable, Maxwell has shown that it is 
n for w r, or the angular momentum of a cylindri- 
cal layer, to increase withr; if wr 
increases, the vortex is unstable; the separating case when 
wr is constant being Rankine’s free circular vortex. 

In order for the propeller to form such a vortex, we 
must have— 


The — of a blade seen projected on @ fore-and-aft 
axial plane will therefore be given by Fig. 12, and then 
u 7 P 


the polar equation of the projection of the following edge of 
a blade on the disc area, as in Fig. 13. 


By doubling these areas symmetrically so as to curve the 


leading edge, along which the pitch is “, similarly to the 
curve of the following edge, we obtain in Figs. 12 and 13, 


FIG.I2 
(53) Then 
Bkt = 


dr 


al u 
whence the thrust of the propeller is determined by 
T=453 pn n—“)R r? — 
(asym 
u\* r 
Ré log. ¢ 
= (»—5)B(A B) 


(n— 'B* log. 


Also we shall find, since - 
u\ 
(» 


that the corresponding turning moment of the propeller is 


L 


pu (n— Rt - R*) 
= 2pu(n—%)B(A -B) 


(54) The turning moment, and consequently the indicated 
horse-power required for a propeller of this nature will 


therefore be 
2B(A-B)_ 2B 
A* — Bt A+B 
of the turning moment and indicated horse-power of a pro- 
peller of the same dimensions and working at the same 
speed, but furnished with fan-shaped blades, forming a 
complete column of uniform revolution; also the ratio of 
the thrust in these two cases will be 
2B Bt u A 

which may generally in practice be replaced by eB so 
that the efficiency is practically the same in the two pro- 
pellers. 

(55) For the stability of the vortex of the propeller wake, 
according to Maxwell, wr or r?x must increase with r; 
so that the blades should be fuller in area, not finer, than 
that given above in Figs. 12 and 13. Then by pointing 


the blades so as to make g = “at the tips, we make 


@ = a, at the surface of the propeller wake. The pressure 
will then increase at first in going towards the axis of the 
propeller wake; and where the pressure is a maximum, 
we may assert that the blades are most efficient. After- 
wards, in going nearer to the axis, the pressure will in 
general be found to diminish again; so that this part of the 

peller wake will tend to draw air down, this effect 

ing variously called the sucking action or centrifugal 
action of the propeller.—Cotterill, “Annual” of the 
R.S.N.A., 1873. 


THE BIRMINGHAM EXHIBITION AND SOME 
INDUSTRIAL LESSONS. 

VISITORS in praising the’ Birmingham Exhibition, 
and it is probably one of the most entertaining that has 
been opened for many years to those interested *in the 
science and arts of manufactures. No other district in the 
world could present so _ a diversity of local produc- 
tions and illustrations of local arts, the old by the side of 
the new, and in most cases struggling against its effacement 
by modern forms, methods, systems, and tools, In a few 


diminishes as +7 | cases the old survives unassailed, in some others it survives 


but is dying an inevitable death. Insome trivial instances 
it has been in part revived. In many cases the changes 
are affecting those who themselves are unable to effect a » 
change. In illustration of some of the lessons which w 
think may be learned in the Birmingham Exhibition w 
find an example of the modern kind in the first trophy: / 
which meets the eye on entering the Bingley Hall. is! 
is one by Nettlefolds of Birmingham. 


kind of nail, spike and tack, all made by machines that. 
produce by the ton and without notion of number. At 
the other end of the building are a man and his wife and a 
lad making tacks and hob-nails by hand, and representing: 
the nail-making industry, and the people now on strike. No 
wonder they are on strike; but how futile the struggle. 
The man in this Exhibition, an intelligent, and said to bean 
excellent workman at his trade, can earn as the result of a 
long day from 2s. to 2s. ?d., and the woman making 
wrought tacks does well when she earns Is. per long day 

during those months of the year. that she can work at all, 
These people work from about 7 a.m. to 8 or 10 pm Yet 


where R is the radius when the pitch is p, practically the | stand of Mr. Felix Hadley we find specimens of every 


} 
i 
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they persist in thus wor hard for a starvation wage, 
and why? Their notion is that their employers ought to 
pay them more for their work. They do not see that their 
employers are practically helpless, and that their trade isa 
dying trade. The nails rac- 
tical purpose, quite as good as those made ve 
year the machine-made nails are improved. ‘bear year the 
number of nail users who find that this is a fact increases. 
Unintelligent conservatism continues to call for hand-made 
nails, but the call is growing less and less, and those who 
still demand the old article, demand it only because they 
are not yet called upon to pay too great a price for their 
fancy. The new nails have not only fallen in price, but 
they have so much improved in quality that factors can 
make no sales of the old, except at prices only a little 
higher than is obtained for the wonderful but brainless 
machine product. The boot nails made by hand two ata 
time and four at.a beat, must ere long become a thing of 
the past, and those who stick to the trade of making them 
are only wasting their life in a starvation struggle to pre- 
vent the death of a doomed industry, the death of which will 
hurt nobody but themselves, The nail-maker at the Bingley 
Hall, and the others too, could earn more money in most 
districts as useful labourers, and the woman could double 
her wages almost anywhere as a charwoman, and both of 
them work several hours less per day. They arestrong and 
willing, and yet seem to have no idea of moving out of 
their groove, or of emigrating to countries where willing 
hands under intelligent heads are wanted. Most of the 
hand nailers then will probably linger on at this trade 
some few years longer, with decreasing wages and decreas- 
ing strength, and then be incapable of the new work to 
which they might turn if they gave up their starvation 
drudgery at once. 

Turning again to Messrs. Nettlefolds’ trophy, we find a 
large number of articles made from steel and iron wire by 
machinery, while articles for the same purposes are yet 
being made by hand. Some of these things are at present 
better made by hand; but the hand-made articles are pro- 
bably doomed at least to a very seriously diminished 
demand. Amongst those which have now nearly dis- 
placed the hand-made article are hooks and clothes pegs 
of numerous kinds, and of those which indicate the new 
path are corkscrews, button-hooks, small pincers, and 
pliers, scissors, and other things of the same order. As 
an illustration of the old which could be produced in the 
same way, we see at the other end of the boot-lifting 
hooks being made by the method of forging, and filing, 
and polishing. These boot-hooks are probably not made 
in very great numbers, but they afford an illustration in 
—_ inasmuch as they are of the sort that could be made 

yy machinery such as that used by Messrs. Nettlefolds 
for button-hooks, and could be made to look as well and do 
the work as well in every icular. The corkscrews 
made by this machinery are being better made every day 
as far as finish goes, but they have now been made for 
some time of steel wire, and as capable of dealing with 
obstinate corks as any corkscrew ever made by hand. These 
are sold retail for twopence and some for one penny. Some 
of the handiest and most efficient button-hooks ever made 
can be sold for one penny, made of steel wire and brass 
plated, and it is known that many people possessed of the 
ivory-handled regulation pattern button-hook prefer to use 
these penny hooks. 

All these things and many more of the same kind 
indicate the way in which old industries are assailed, and 
the necessity for the old to look out for new lines of 
activity, unless those e are to be left either without 
an occupation or with one which will gradually lead to 
starvation. 

With respect to the pincers and scissors above mentioned, 
we do not for one moment wish to suggest that they are at 
present useful for all purposes, but the pincers are for many, 
and being made of steel might have their points hardened, 
and would satisfy the requirements of several people. The 
halves are bent, and then the flattening for the joint and the 
forming and roughening of the nose are performed at one 
operation including punching the hole for the rivet. Now, 
we may ask, what is to prevent the extension of this system 
of manufacture by pressing and forging. In fact there is 
no reason why such things as seed harrows should not at 
once be made from bent steel rods, and whippletrees 
strong enough to haul them, from a light tube and steel 
wire rod. 

Speaking of harrows reminds us of agricultural machi- 
nery generally, and of the surprise which a visitor feels 
when the very meagre display of this class is noticed ; in 
fact, there is scarcely anything that is more necessary to 
the farmer than to the gardener or to anyone who keeps a 
horse;’ yet there must be a considerable quantity of farmers’ 
requisites made within the district which the Exhibition is 
intended to represent. ‘ Yet this order of the manufac- 
tures of the “workshop of the world” is represented by a 
few chaff cutters, very much of the same designs as those 
sent out by their makers a quarter of a century ago, and a 
three-row corn drill. Birmingham has not, perhaps, turned 
its inventive capacity into this field. It is one which does 
not, perhaps, offer much scope, but still it is noteworthy that 
what it does show is of what would be considered anti- 
quated design. 


Tue ATLANTA.—“ The new U.S. cruiser Atlanta will be ready for 
sea about Sept. 15th, and will shortly afterwards start on a week’s 
trial trip at sea, going in the direction of the Gulf Coast without 
making any port. The purpose is to test the vessel to her full 
capacity, and with that end in view the best fuel and well-trained 
firemen will be pr d. Engineer-in-Chief Loring will be on 
board to supervise the engines and machinery. The Naval Advi- 
sory Board may also be invited to make the trip. The vessel is to 
undergo a trip similar to that of the Dolphin. If a storm can be 
found it is not the intention to avoid it, and her performance in 
both light and heavy seas is to be carefully noted. Nothing has 
yet been determined as to the Atlanta’s station after the trial trip 
is completed, but she will, of course, remain on the home station 
until her battery is-placed aboard. Her guns are finished, but have 
still to undergo the statutory test before they are placed on board, 
and two or three months will have elapsed before that is done.’ 
‘This is what an American exchange says. ing in mind the 
results obtained with the Dolphin, it seems a little premature to 
of a week’s trip, and of what the ship’s ultimate station will be. 


VISITS IN THE PROVINCES. 


STOKE PRIOR SALT WORKS. 

On Saturday, September 4th, about a hundred members 
of the British Association joined the excursion to the salt 
works at Stoke Prior, near Droitwich, which are the most 
complete in Worcestershire, and also the largest individual 
works in England. They had caused the ruin of at least 
two large companies when Mr. John Corbett, now M.P., 
took them in hand. Living on the works, he studied the 
causes of former failure, and turned past experience to 
account, with the result that, in making his own fortune, 
he affords the means of existence to a large population, and 
has given a great impetus to the general trade of the 
district. So important is the traffic created by these works 
—about a thousand tons in and out together—that the 
Great Western Company made a special goods branch to 
the works from Droitwich, their terminus in this direction. 
There is also a siding with the Midland Railway, while the 
works have grown upon both sides of the Birmingham 
and Worcester branch of the Sharpness New Docks Navi- 
gation Company’s canal. Several arms of this canal are 
carried into the works, and are in most cases overlaid by 
a railway siding, so that the salt may be sent away by 
whichever route best suits the destination of an order. 
The works ccver about thirty acres, including a new 
department—only started on Monday week, September 
6th—which will turn out 350 tons of salt weekly, in addi- 
tion to the 4000 tons per week already produced. 

The brine is raised by three out of four shafts, 6ft. in 
diameter, and about 50 fathoms deep, tubbed for the most 
part with cast iron rings. In one of the shafts, however, 
this tubbing was superseded eleven years ago by three 
courses of Staffordshire blue bricks, made specially to the 
required sweeps, and with sin. space between the courses 
filled with the best Portland cement, to resist the great 
pressure of water behind. From the bottom of the shafts 
a 6in. bore-hole, lined with pipe to 
water, leads down to the brine, about 166 fathoms below 
the surface, rising to about 23 fathoms from the surface. 
The brine is pumped the 140ft. by old 40-horse power 
nominal engines, with horizontal cylinders, geared 
3 to 1, and exerting about 100-horse power. Each pump, 
15in. in diameter, raises 50 gals. at every stroke of 9ft., 
which, at ten strokes per minute, gives 500 gals. The 
brine is delivered into a tank 55ft. above the works’ level, 
whence it gravitates to a reservoir capable of holding 
5,000,000 gals. From the reservoir the brine is drawn, as 
required, into plate-iron evaporating pans, which are all 
18in. deep, and vary from 30ft. by 20ft. to 40ft. by 24ft. 
These open pans are heated directly by furnaces under- 
neath, the degree of heat varying with the sized grain of 
salt it is required to produce. Thus, a temperature of 
120 deg. Fah. is sufficient to produce the coarse “ bay” 
salt; but for fine table salt one of 225 deg. Fah. is required. 
The brine is continually agitated by rakes, to favour the 
formation of the crystals, the salt “making” on the surface 
and soon sinking to the bottom. It is taken out by per- 
forated shovels four times in the twenty-four hours, and 
filled into tapered wooden “tubs” of irregularly octagonal 
section, having slits in the bottom for the water to drain 
off. After setting for an hour, the “square” or block—of 
which about 160 go to a ton—is turned out, and placed for 
a day in the drying house—kept at a temperature of 
150 deg. to 170 deg.—on the plate-iron flues, 3ft. Gin. 
square, leading the from the evaporating pan fur- 
naces. The blocks are then ready for loading on to the 
adjacent siding or canal, as the case may be. 

Mr. Corbett, who retains the active eneeenent of these 
works, has designed and patented some circular pans having 
close conical covers,and provided with mechanical agitators, 
Their diameter is 28ft., and the height 8ft.; that is to say, 
the cylindrical portion 3ft, and the conical cover 5ft. to 
the apex. A vertical shaft carrying four arms, with rakes 
attached, is made to revolve slowly by bevel gear and 
shafting from an engine. At the sides of the pan, and 
communicating with it under the brine level, are open 
“ pockets” or tanks, towards which the salt is continually 
being worked by the rakes, and whence it istaken out. The 
pressure on the surface of the brine in these closed pans 
is but slightly lower than that of the atmosphere. The 
steam evaporated from two closed pans, led in 18in. pipes, 
coated with Bell’s asbestos, serves to heat an open pan 
140ft. by 24ft. by 18in., the waste heat from some pans 
also serving to evaporate the water in others. There are 
altogether nine closed pans for making “ butter” salt—that 
is a salt exported for salting butter—seven closed pans for 
making “squares” for table salt, forty open also for 
“squares,” and thirty open pans for “b: ” or coarse 
salt, making eighty-six pans in all. 

The brine is remarkably pure, analysis showing that it 
does not contain 1 per cent. of extraneous matter—that is 
to say, what is neither salt nor water. Besides the good 
salt which forms on the surface of the water in the 
evaporating pans, a cake is deposited at the bottom. As 
this becomes discoloured by contact with the iron, and is 
also to some extent burnt, it is loaded into wagons, tipped 
at the foot of an elevator, and raised above cast iron rolls, 
the top pair grooved, and the two others plain, by which 
it is crushed, the product being again salen by an elevator 
at the back and tipped into railway wagons, to be sold 
for agricultural 

The “squares” are either sent away as they are or are 
sawn by a circular saw into bars, 6in. by 2}in. by 2}in. For 
producing table salt, the blocks are raised by an elevator 
and dropped between rolls cast with blunt spikes, the 
pieces falling between two plain rollers and then two others 
set close together. The very finest salt is divided by rolls 
into pieces the size of a hazel nut, and then treated in a 
disintegrator and sifted. Table salt is made up in packets, 
jars, and bottles, this department being warmed by the 
exhaust steam of the boilers, so as to prevent any setting 
of the product. The steam is led in pipes of rectangular 
section designed to occupy as little floor space and give as 
large heating surface as possible. Salt for dairy pu 


talk | —2Ot, however, the coarse “butter” salt, sent away loose 


—is also ground ; and salt for curing is broken up between 


spiked rolls into pieces the size of a walnut. All these 
rolls are of gun-metal, so as not to discolour the salt. 

The mills, as well as all the engines and machinery about 
the works, excepta25 horse-power Tangye engine for driving 
the shops, were made on the ground, under the immediate 
direction of the engineer, Mr. John Gardner. All the 
wagons too—of which there are about 700—are turned out 
at the works, at the rate of two a week, besides repairs, 
New wagons and renewals are fitted with Mansell wheels ; 
and none but B B H iron isusedintheir manufacture. Pack- 
ing cases, &c., are made from elm grown on Mr. Corbett’s 
estate, this wood being found very suitable for salt, as it 
becomes saturated, and thus preserved. Besides the wagon 
works, with their traverser, there are a foundry, smiths’ 
— boiler shops for making pans, fitting shops and a saw 
mill, There are twenty locomotives for shunting in the 
works alone, and fifty canal boats engaged in bringing the 
raw material—chiefly coal—to the amount of 2000 tons 
a-week. No work is done on Sunday, although the 
stoppage entails a severe loss; and great solicitude is 
shown as to the well-being of the workpeople, of whom 
or men work eight hours and the women only seven hours 
a-day. 

MESSRS, 8. ALCOCK AND CO.’S FISHING-TACKLE 

FACTORY, REDDITCH. 

Those members of the Britis Association who joined 
the Redditch excursion on September 9th first visited 
the fishing-tackle works of Messrs. Samuel Alcock and 
Co., which gives employment to between four and five 
hundred persons, about half of whom are men. Fish. 
hooks appear to have been made to a limited extent at 
Redditeh towards the close of the last century; but the 
trade has so rapidly developed that this little country town 
is now the seat of the fishing-tackle as well as of the needle 
manufacture in England. It is astonishing to find what a 
1 number and variety of materials enter into the com- 
position of fishing-tackle—steel for the hooks, brass and 
gun-metal for the reels, wood and cane for the rods, hair 
and silk for the lines, cork and quill for the floats, and a still 
greater variety of substances forartificial bait and flies. This 
varied manufacture has been reduced to a system by Messrs, 
Alcock, by far the largest manufacturers of these goods, 
although the mechanical appliances are not very elaborate; 
and the excellence of the produce depends almost entirely 
on the skill of the operator, combined with a careful 
selection of material. 

For making hooks, crucible cast steel wire is sheared to 
the required length. One or more lengths together, accord- 
ing to size, are then “bearded” or barbed, by Cine arranged 
on a plane surface with their ends against a stop, when a 
knife, ground hollow, is placed with its end against an 
upright as fulcrum, drawn into the substance of the 
wire, and then slightly turned so as to raise the barb from 
the shank—an operation requiring great skill, so as to 
avoid cutting too deeply or raising the barb too much. 
The points of best hooks are now formed by a flat file, with 
thes edge ground off so as to produce the “hollow” 
point, asitistermed. The wire is then bent to the required 
shape either by hand, singly on a metal form at the end of 
a stick, or several together in a simple machine, which 
exerts the same action. The end to be attached to the 
line is either “ flatted” by hand hammer on a small anvil, 
or by a drop hammer in the case of very large hooks; or 
it is “ marked,” that is, it receives a series of small notches 
from top and bottom dies in a stamping machine; or, 
again, it is “ringed,” either by hand in a manner similar 
to the bending, or in a machine, which is the least 
elementary of all the mechanical appliances used. It con- 
sists of a lever attached to a toothed sector gearing with 
aspur pinion on a vertical spindle, having an excentric 
pin at its lower end, which, being given almost an entire 
revolution by the operator pulling the lever, bends round 
the end of the wire into an eye, just as would be produced 
by a pair of round pliers, The parts are brought back by 
a strong spiral spring; and a cam on the spindle works a 
E oe hi clamps that hold the wire firmly while the end is 

ing bent. 

The hooks are hardened by being placed, a great many 
together loosely, on a pan in a furnace, where they are 
raised to a temperature depending on the size of hook, and 
then quenched in cod oil. With hooks of a certain size 
the adhesive oil is flared or burnt off; but very small 
hooks, which would suffer by this operation, are washed 
with soap and water in revolving barrels. Tempering is 
effected in a pan containing emery powder, over a moderate 
fire, the hooks and emery being kept constantly in motion 
until attaining the right temper, which is ascertained by 
ne testing. Small hooks are polished by being 
shaken in a bag with emery — and those’ of larger 
size by sawdust in barrels, made to revolve on a slightly 
excentric axis at an angle of about 45 deg. with the horizon. 
The finished hooks are then, according to their purpose, 
tinned, japanned, browned, or blued, for protecting them 
from the action of rust, after which they are made up in 
packets or boxes for the market. There are no less than 
180 different kinds of hook, each with from twenty to 
thirty sizes; and 6000 of the smallest go to an ounce. 

The most usual materials for fishing-rods are lancewood, 
greevheart, hickory, ash, and hazel, with various canes ; 
and their selection for the best rods requires much care and 
experience. An improvement, which secures great strength 
with lightness, has recently been introduced, in building 
up the various joints or lengths of rod with six segments 
of the same or different woods and canes, by which the 
effect of irregular grain is counteracted as far as possible. 
Tapering is effected by inserting one end of a length in the 
mandril of a lathe and working it down by a hinged 
wooden tool, like the clamp used for polishing metal rods, 
but having a plane iron set in one half. The “butts” are 
frequently hollowed, by careful boring with an auger, so as 
to carry spare “tops.” The ferrules are turned out of 
brass tube and adjusted ; the rings are ey on the top 
with stout silk; and a flat is formed on the butt and fitted 
with rings to receive the reel or winch. The latter is 

merally made of brass or gun-metal, the several parts 
ae either cast or stamped out of the sheet. 

The best floats are cut out of cork, turned in the lathe, 
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THE LARTIGUE SINGLE TRACK RAILWAY. 


For description see page 225.) 
Fig. 2 
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smoothed on a grindstone, and “ ee 2 807 ” with putty, 
after which they are painted and varnished. An improved 
form has a saw cut to the central hole, for receiving the 
line, which is clamped by the piug. Lines were formerly 
made by twisting or plaiting horsehair ; then hair and 
hemp, or hair and silk, were used. Now the demand is for 
a flexible, braided line of pure silk, waterproofed, and pre- 
senting a smooth surface that will not crack or peel off. 
The best hooks are attached to lines by silkworm gut, 
which is really the intestine of the silkworm, supplied 
from the firm’s gut manufactory at Marcia, in Spain. In 
the case of best hooks, also, a swivel is interposed, which 
is cast or stamped, many together, and then finished ina 
special machine. Messrs. Samuel Alcock and Co.—who 
have a branch est:blishment at Toronto—obtained the 
highest awards for their tackle at the Paris, Sydney, and 
Melbourne Exhibitions. 


THE GLOUCESTER WAGON WORKS, GLOUCESTER. 

These railway carriage and wagon works, which now 
form such an important element in the commercial pro- 
sperity of Gloucester, were constructed in the year 1858 by 
the late Mr. Isaac Slater, who, evidently foreseeing the 
great and increasing demand for’ railway plant, deter- 
mined to form a new company for the development of this 
particular trade.- At that time nearly the whole of the 
railway carriage and wagon building trade was centred in 
the neighbourhood of Birmingham, but there were 
glowing accounts spread abroad about the new docks and 
ship canals at Gloucester and Sharpness, and the special 
facilities this had given to Gloucester for doing a home or 
foreign trade, and probably this led Mr. Slater to fix on 
Gloucester as the site of his future operations. 

The works now stand on about twelve acres-of land, 
situated in the Bristo!-road. It has railway and canal 
accommodation, and is intersected with a perfect system of 
traverse ways and tram roads. The various departments 
have been skilfully laid out with a view to economy in 
labour in delivering the work where required. Taken as 
a whole, the works are admirably fitted in every way to 
turn out large quantities of work suitable for the present 
markets, Zc, quickly, cheaply, and of good quality and 
workmanship. Here may be seen in full operation every 
kind of labour-saving apparatus ad infinitum. Indeed, 
it may be said iu many cases that the workman no longer 
has to work, but simply to watch, and that the bulk of the 
real labour is all done by machinery. 

The present general manager, Mr. Alfred Slater, son of 
the late Mr. isaac Slater who died about two years since, 
has gone in specially for a full supply.of all the best-known 
systems of steam hammers, hydraulic presses, shaping, 
drilling, and rivetting machines, and the large smiths’ 
shop fairly bristles with animate and inanimate Vulcans, 
from giants to dwarfs. Trade at these works has been 
well maintained, in spite of the general depression, and at 
the present time nearly the whole of the plant and 
machinery are fully occupied. There are about 1200 men 
at work, and the company is occupied with some exten- 
sive orders, one for the Indian Government being for 500 
iron-covered wagons for military purposes. These wagons 
are 32ft. long and 9ft. wide, with corrugated iron roofs. 
When on the line they weigh about-12 tons each, and 
would, if coupled, cover a space of over three -miles. 
They carry 15 to 20 tons of goods, and would in time of 
war carry 100 soldiers in each. 

There are also in course of erection some very fine 
carriages—saloons, first and second class, and passenger 
vans—for South America, built on the American plan, 
with seats on each side, and a walk from end to end me 
the centre. They are elaborately ornamented inside, with 
gilt-framed mirrors and coloured glass partitions, with 
fretwork pauels and ventilators, all ingeniously beaded in 
various-coloured hard wood mouldings, with trusses and 
principals, &¢, to match. These carriages travel on eight 
wheels fitted in bogie frames. There are also to be seen 
iron wagons for the Oude and Rohilkund Railway, together 
with all sorts of trueks, covered and open, to carry beer, 
coal, lime, salt, &c. &e. 

In making our bow to Mr. Slater for his kindness in 
furnishing our representative with every required informa- 
tion, we beg to hope that he may long be spared to conduct 
the affairs of this great company. 


MESSRS. B. AND G. SHORTHOUSE’S METAL ROLLING 
WORKS, BIRMINGHAM. 

These works, for casting: and rolling brass and copper, 
making tubes and drawing wire, are situated at Spring 
Hill, Birmingham, on a private arm of the Birmingham 
Canal. They employ about 100 men, and are capable of 
turning out from 20 to 30 tons a week of rolled “ strips,” 
sheets, tubes, and wire weekly. As many as forty different 
qualities of brass are made, including Muntz metal, to 
afford the colour or tenacity required. One metal, or 
rather alloy, may be required to cut well for engraving, 
another to bear stamping, a third to draw out easily, and 
80 on. 

The charge for a crucible is prepared, according to order, 
with the desired proportion of copper and spelter, and 
perhaps some scrap, the melting furnaces resembling those 
of a brass foundry. The metal is run in long, flat, cast 
iron moulds, divided longitudinally, and having the two 

clamped together with rings and wedges. The 
resulting ingots, called “‘strips,” are rolled cold between 
plain rolls, being annealed after each pass, or every two 
passes, according to the proportion of copper. To form 
tubes, one end of the narrow strip of sheet metal is turned 
over roughly, in a longitudinal direction, with the hammer 
on_the groove of an anvil, to begin the tube. A mandril 
is inserted in this end, which is seized by a pair of clips 
attached to an endless chain, and drawn through a circular 
hole in a plate, like that for wire drawing, completing 
the tube, the seam of which is afterwards brazed. Rolled 
“strips” for wire are slit in a mill like nail rods; the 
square rods being afterwards through circular. 
ved rolls and then drawn through plates into wire. 
rass is annealed after every successive reduction of 
diameter, and copper after every three drawings, 


HENRY MILWARD AND SO} 
REDDITC 

Redditch is the seat of the needle manufacture in 
England; and Messrs. Milwards’ factory, founded in 1730, 
is the st establishment of the kind in existence, 
turning out 8,000,000 needles weekly with 800 hands 
when in full work. It is nearly ten years since the 
members of the Institution of Mechanical Engineers 
visited these works, during their Birmingham or 
and those who, attending this year’s meeting of the 
British Association, again paid them a visit, had the 
opportunity of observing a great advance in the application 
of mechanical appliances to what was, until about sixty 
years ago, a manufacture in the strict sense of the word. This 
is notably the case in the general adoption of automatic 
machines for stamping and punching the eyes, instead of 
drops and screw presses, and in the use of a continuous gas 
furnace for tempering, devised by a member of the firm. 
The introduction in 1830 of stamping machines, now 
almost entirely superseded, led to serious riots by the 
hand needle makers; but the imprisonment of the ring- 
leaders and introduction of more machinery decided the 
fate of purely hand-made needles. 

The raw material, that is to say, the best crucible steel 
wire of the required gauge, rigorously checked, is received 
from Sheffield or Birmingham in coils sufficient for from 
40,000 to 50,000 needles. Ten years ago the wire was cut 
to two-needle lengths by hand shears, like those used b 
tinsmiths, the operator holding the gauge in one hand. 
Now it is cut much more accurately at the rate of 500,000 
needles a day in a gui'lotine shearing machine worked by 
a pedal, having a fixed gauge, adjustable on a horizontal 
arm. The lengths of wire retain, to a certain extent, the 
curve of the coil; they are therefore raised to a dull red 
heat and straightened by being made up into loose bundles 
inside iron rings and rolled on a face plate by a slightly 
curved bar. Both ends were formerly pointed by hand 
on a grindstone, the grinder holding several lengths in his 
hand at once and spreading them out like a fan, while 
allowing them to turn on their axes by holding them in an 
inclined position against the revolving stone. Now the 
lengths are placed in a hopper from which they are with- 
drawn, one closely following another, by a pulley revolv- 
ing on a horizontal axis at right angles to and above that 
of the concave stone, making 2500revolutions a minute. The 
periphery of the pulley isnearly covered with an india-rubber 
band so as the better to draw along the neédles and main- 
tain their position ; but the pulley hasa steel flange the same 
thickness as the rubber and about gin. wide, where the 
points come in contact with the stone. The double- 
needle blanks revolve on their axes during their slow 
passage between the pulley and the stone, and are delivered 
in a shoot, when they must be passed through a second 
time for pointing the other end. 

The old method of hand-stamping the lengths in the 
middle, to produce the flat of the eyes and also the mark 
for the holes, and that of punching the holes by a screw 
press, were shown to the visitors by way of contrast to the 
more expeditious method now generally employed. This 
consists in automatically feeding the still double-needle 
blank into a quick-running belt-driven machine resembling 
that for making wire nails, which stamps 200,000 needles 
a day, with the aid of a single attendant. The horizontal 
punch is impelled forward by a strong ash spring, when 
the central cam on the main shaft, horizontal and trans- 
verse to the punch, after withdrawing it gradually, releases 
it suddenly. A supplementary cam on the same shaft 
works a system of links and levers, by which each length 
is allowed to fall separately on to the bed between the two 
dies; and another cam, actuating other links and levers, 
removes the punched blank, allowing it to drop downa 
shoot. The wire lengths, having thus received in their 
middle the print of the two eyes, are fed in under a vertical 
belt-driven punching machiue, which pierces the two oval 
holes at each stroke, having an ingenious arrangement by 
which the lengths are made to travel up so as to present 
their flat to the punch. Whether the operations of 
stamping and punching are performed by hand or by 
machine, the still double blanks are “spitted” through 
their eyes on two wires, flatted at one end to retain them. 
They are then filed on both sides to remove the burr made 
in stamping, and are all broken together into two portions, 
the heads being also smoothed by filing; and then only 
has each needle a separate existence. 

The needles are now hardened by being laid, many 

ther, on a plate, and raised to a red heat in a furnace, 
after which they are dropped into cod oil, which is kept at 
the required low rag sagpae by allowing a portion to run 
off into a cistern in the cool cellar, and pumping up there- 
from sufficient lo supply its place. The needles are 
taken up by two knives, having semicircular blades set in 
handles, much in the same way that butter is divided for 
being made up into pats. The needles are now so hard 
that they may readily be broken with the fingers; and a 
great deal of the former care and watchfulness in tempering 
is saved by the ingenious invention above alluded to. The 
needles are made to travel slowly, on a continuous batid of 
wire gauze, over gas flames regulated to give the degree of 
heat necessary for the different sizes. They have, how- 
ever, become bent to a greater or less extent in the process 
of hardening, and are therefore rolled over one by one, 
under the finger upon a smooth stone, when crooks are 
detected, and the bent needles thrown out, to be afterwards 
~~ — by gentle taps of a small hammer on a steel 
anvi 

The needles, in parcels of 50,000, are then washed or 
scoured with soap in a running stream, to remove the oil 
still adhering to them from the hardening process, and 
which has not been driven off in the tempering furnace. 
The eyes of the now bright needles are then “blued” to 
soften them, and gilded in the case of a peculiarly good 
needle, one of the firm’s specialities, after which they are 
polished in a special machine. This consists of a wood 


A NEEDLE FACTORY, 


tray with standards carrying wires on which the needles 
are threaded loosely, so as to have a certain amount of 
play. The tray is moved rapidly, with a reciprocating 
motion in a horizontal plane, on V guides, not continuous, 


but at the four corners, the needles dancing wildly for 
about an hour, when the inside of the eye has become so 
smooth as not to cut the thread. The eyes of best needles 
are, however, still hand-polished on flax threads with fine 
emery Pcstors as, in such a case, each one can be abso- 
lutely depended upon. The heads are then ground and 
the points set by hand, on a fine, rapidly-revolving stone, 
several needles being held together tightly in the hand, 
like an open fan. 

In the final polishing of the shank another ingenious 
machine is employed, in which the needles are fed in rows 
one deep, following one another, every fifteen seconds, in 
the longitudinal] direction of the needles between trans- 
verse leather-covered rollers below and holding rollers 
above, while at the same time being made to revolve on their 
own axes, thus moving sideways, backwards, and forwards. 
After this stage the highly polished needles are nevertouched 
by hand, or they would . liable to rust; but they are 
picked over with asmall slip of wood to remove any that are 
defective. It now becomes necessary to lay the needles 
with their heads in one direction; and this operation is 
greatly facilitated by a simple though ingeniously devised 
machine. A gun-metal disc, slowly revolving on a hori- 
zontal axis, takes up each needle separately from a hopper 
by a groove in its periphery, and delivers it with a certain 
fall, so as to give an impetus, on to an inclined glass plate. 
The taper form of the point causes the needle to describe 
an are in revolving, so that needles with the poiuts one 
way roll to the right, and the others to the left. Owing to 
one cause or another, the needles are far from being of 
equal lengths; they are therefore laid along a straight edge 
with their heads against an even back, when a straight 
gauge lifts off the longest. A quarter turn is given to a 
screw, bringing the gauge slightly inwards, when it 
removes the next longest needles, and so on, five or six dif- 
ferent times until only the shortest are left behind. Some 
machines are being perfected for performing this operation 
automatically. A slowly revolving disc, like that for head- 
and-tailing, carries up each needle separately, its point 
being caught by a knife-shaped gauge, which delivers the 
needle into one of several spouts fur the d:fferent lengths, 

The finished, sorted, and examined needles—now com- 
plete—are papered in an ingenious manner. The paper, 
chemically prepared to counteract rust, has a strip of cloth 
pasted by its edges on one side, but permitting of the 
introduction of a kind of flat skewer between cloth and 


paper. The whole is placed in a machine between plates, 
regulated to a distance apart equal to the diameter of the 
needles to be papered. veral needles together, taken up 


by wooden leather-lined tongs, are thruet between the 
plates, and therefore between the skewer and the paper, 
so that on the withdrawal of the skewer the needles 
remain spitted evenly through the cloth. The needles are 
also made up in packets, the paper being cut and folded in 
a machine like those for envelope making, and having a flap 
cut to permit of each needle being taken out separately by 
its head. Thus, the most usual tool of every-day life, 
apparently so simple, undergoes at least twenty-two dis- 
tinct processes of manufacture, passing through many 
hands, though that number has been greatly reduced by 
the mechanical appliances lately introduced, and giving 
employment to a large number of persons, including many 
women and girls, whose occupation is constantly being 
rendered less tedious and more healthy by the improve- 
ments in manufacture which the members of the firm are 
ever on the watch to introduce. Messrs. Milward also make 
needles for sewing machines ; and it was supposed, on the 
general introduction of the sewing machine, that the 
demand for hand needles would be materially diminished, 
but this has not turned out to be the case. 


MESSRS. FRAZER BROTHERS’ FIRE-IRON, FENDER, AND 
BEDSTEAD WORKS, BIRMINGHAM. 

e largest fender and fire-iron manufactory in the 
world is that of Messrs. Frazer Brothers, Summer Hill, 
Birmingham, who turn out no less than 1000 tons of brass 
and iron fenders and fire-irons yearly; but so systematised 
is the manufacture though the patterns vary, and so 
largely are mechanical appliances made to supplement, and 
in many cases supersede, hand labour, that only about 300 
men are employed, including those at the branch esta- 
blishments for making brass and iron bedsteads. The 
principal works, new and well laid out, are capable of con- 
siderable extension. 

The frames of fenders are made both of cast and 
wrought iron, while polished steel is used largely for the 
better class, sheet iron forming the base. The moulds for 
castings, both brass and iron, are made with green sand; 
plate-moulding, however, is not resorted to, because ever- 
changing fashion constantly demands new patterns. Brass 
fire-irons are cast, and those of steel and iron are forged 
and finished between tools of the various forms, e 
lathes are made to reverse by a pedal for polishing after 
turning. Polishing heads, or machines with horizontal 
fast-running spindles, carrying wood discs covered with 
leather, for finishing goods held against them, are also 
largely used. 

At the bedstead works, Spring Hill, adjoining the Bir- 
mingham Canal, which have only been started two and 
a-half years, 500 of the 30,000 brass and iron bedsteads 
that aremade weekly in Birmingham are turned out by this 
firm. The best goods are made entirely of brass tube and 
castings; but a very handsome bedstead is pow produced 
from comparatively large iron tube, painted black, scoured 
with pumice, and polished so as to have a semi-matt 
lustre, relieved by brass ornament. The frames of purely 
iron bedsteads are made of angle iron, cut to dead lengths, 
and having the “ dove-tails,” or tongues and sockets, cast on 
in chills so accurate as to be thoroughly interchangeable, 
and so smooth as to require no finishing. The latbs, rolled 
of a low quality of steel, are received in bulk, sheared to 
dead lengths, and punched cold. The studs, made in a rivet 
machine, have an excentric shank for drawing tight the 
laths passed over their heads. The heads and feet are 
made up of drawn tubes in the case of better goods, and 
of rods in that of common, or a combination of the two, con- 
nected by castings, Chills for the latter are clamped to stout 
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in accordance with the pattern, and the rods or 
sheared and some bent to the desired form, 
are laid in the chills, the molten metal being run round 
them. Stoves are used for baking the goods after being 


painted or japanned. 


THE LARTIGUE RAILWAY. 


wrought iron bar, which stretches out from the line on each side 
as far as the outside of the flooring of the carriage. By uniting 
this flooring with the horizontal bar by means of flat iron stays 
crossed, a stiff body of uniform shape and quite symmetrical as 
regards the line is obtained, which forms an excellent frame- 
work, to which panels, either of ornamental wood or painted and 
varnished sheet iron, can be fitted according to circumstances. 
Fig. 4 shows a small open passenger carriage, which seats 
three persons on each side. It only weighs about 500 kilo- 


On the site of the old Westminster prison, close to Victoria- | gram 


street, engineers will find an elevated single-line railway which 
will repay inspection. The idea of using a single line of rails for 
the conveyance of goods and passengers is very far from being 
new, but it has never been carried out so thoroughly as in the 
present instance. The inventor is a French engineer, M. Lar- 
tigue, who has been assisted in working out details by M. Mallet. 
The general idea is that which was made familiar to engineers 


‘some years ago by Mr. Haddan, since deceased. A single rail is 


on posts, trestles, or even on a wall. On this track run 
a and these wheels support vehicles which straddle over 
the rail, The centre of vity being below the rail, the 
carriages are in stable equilibrium. The Lartigue railway con- 
sists of sets of angle iron A-sha trestles, resting on and 
secured to metallic sleepers laid on the surface of the ground. The 
line is kept level—or, more strictly speaking, even—by varying 
the height of the trestle to suit it. Very steep inclines are per- 
missible, as much, indeed, as 1 in 13 or more. A section of the 
line in Westminster rises at the rate of 1 in 10. The vehicles 
are kept steady by horizontal wheels, which bear against two 
continuous bars bolted to the sides of the trestles about 2ft. 
from the top. When the loads are evenly distributed in the 
vehicles these guide wheels press very lightly against the guide 
rails. The train may be propelled by mules or horses walking 
along the side of the track, or by locomotives, or by electricity. 
At the Ria mines, Pyrénées Orientales, there is a very curious 
Lartigue railway, over which iron ore is carried for a distance of 
six and three-quarter miles. The line is worked by electricity, 
on a system designed by Messrs. Siemens, the full trains run- 
ning down generating a current of electricity sufficiently power- 
ful to haul the empty train up. The details of the system 
have not reached us, but we believe they consist in using the 
motor on the descending train as a dynamo, which generates 
sufficient current to work the motor on the ascending train, 
the difference between the weights of the two trains being 
enough to compensate for the loss of electrical efficiency. 

The railway at Westminster is worked by little locomotives 
constructed by the Société Tubize, Belgium. It consists of two 
small vertical boilers, one at each side of the rail, supplying 
steam to a little double-cylinder engine stowed away between 
the boilers. To the engine is coupled a second piece of mecha- 
nism, consisting of a vehicle carrying a Westinghouse compressing 
engine and a reservoir, the passenger and other vehicles used at 
Westminster being fitted throughout with the Westinghouse 
brake. This little carriage is also fitted with a pair of cylinders 
constituting an auxiliary engine, supplied with steam from the 
boilers through a flexible pipe, for ascending inclines. 
weight of the main engine and boiler is about 2} tons; the 
auxiliary carriage weighs about 11 cwt., and is fitted with a 
toothed driving-wheel which gears into a rack bolted alongside 
the rail, On the Westminster line this is not found necessary, 
the engine getting up the incline of one in ten with a load of its 
own weight without assistance. It would be impossible, within 
the space at our disposal, to describe the numerous and extremely 
ingenious arrangements which have been introduced to get over 
difficulties. From beginning to end the experimental line supplies 
evidence of great engineering ability and mechanical skill and 
forethought. For larger lines a different type of engine would 
be employed with two horizontal boilers, and M. Mallet has 
designed a compound engine especially for the Lartigue railway. 

Engineers in this country will ask of what practical use such 
a line can be, and the best answer lies in stating what M. 

igue has already done. We have already mentioned the 
Ria line. The first line on this system was constructed in 
Algeria to develope the Esparto business. There are now over 
sixty miles of the line at work. The Esparto grows in tufts 
over vast tracts of land, and the railway has to be moved from 
time to time to follow the Esparto, so to speak. The line has 
been so successful that the Bey of Tunis has allowed the Anglo- 
French Lartigue Company to construct another line of sixty 
miles. The plant at Westminster is a portion of this line. In 
Russia the line has been tested for military purposes by special 
committee. The rail stood 3ft. 3in. above the ground, and it 
was found that three men could put up two metres of it in six 
minutes, at which rate thirty men could put up a mile in about 
eight hours. A horse drew with ease five tons. The committee 
reported on the experiments, and the end of the report on these 
experiments says :—“ To give an idea of the important results 
to be obtained when it is possible to use gradients of 1 in 17; in 
a length of about 660ft. a difference of level of 40ft. was ob- 
tained, and in a distance of 3300ft. a difference of level of 200ft. 
was attained. It is easy to understand the advantages to be 
gained by the use of this system in our Asiatic possessions and on 
the Steppes, where it is at present ni to use large 
numbers of beasts of burden for military transport. In that 
particular case the Lartigue railway presents advantages which 
can only be described as incalculable.” 

Numerous experiments were also made at the camp of the 
Imperial Guard at Oust-Sjord, near St. Petersburg, with the 


most satisfactory results. A special kind of rolling-stock for | 57: 


transporting soldiers and wounded men was used. Cars arranged 
with seats carrying three men on each side of the line and pro- 
tected overhead by a tent were connected, and formed a very 
long train drawn by a single horse. Other cars intended to 
carry the wounded are arranged to make two stretchers one 
above the other on each side of the line, and allow of a rapid 
withdrawal from a field of battle, whilst providing the wounded 
soldiers with a secure, easy, and exceedingly comfortable means 
of carriage. 

On p. 223 we give several views of the Lartigue plant. Fig. 1 
shows line jally designed for suburban traffic. The 
installation would be exceedingly simple. Light columns at 
short intervals connected by a girder, which would be the rail, 
would form the line. Our engravings show a design proposed 
for the metropolitan line in Paris, and also proposed to be adopted 
for the carrying of visitors to and from the different parts of the 
ne Exhibition to be held in Paris in 1889. 

ig. 2 shows an open passe) and a wagon in use on 
the Westminster line. The now is ona at each end of 
& very strong horseshoe-shaped wrought iron bar—Fig. 3—placed 
above the rail, and which, as it is prolonged downwards, runs 
parallel with the trestles of the line till it reaches within about 
lft. 3in. of the ground, when it turns outward and becomes 
horizontal. This last ion carries the flooring of the carriage, 
the part which is parallel with the trestles forms the back of the 
seats, and the horseshoe-shaped upper part above the rails leaves 
the necessary space for the w and brakes and for their 
proper examination, &c. To this part is attached a horizontal 


The | with a smaller load, can be increased 


-also-ran-a-most satisf 


mes, 

Fig. 5 shows the locomotive designed M. Mallet for 
working the Lartigue Railway. This engine three-coupled 
wheels, Its construction will be understood almost at a glance 
from our engravings. 

Fig. 6 illustrates the engine working at Westminster, and 
designed by M. Mallet. This engine is composed of two vertical 
tubular boilers A A, placed one on each side of the line and con- 
nected at one end by a large pipe a, which both acts as a steam 
dome and carries the two boilers on the framework of the 
machine, and at the other by a pipe of smaller diameter, which 
allows the water to from one boiler to the other. This 


pipe is placed at a height at which there is always water, so that | 


it is never empty. By this arrangement it is sufficient to feed 
only one boiler, which supplies the other, the pipe at the same 
time preventing the water in the inner boiler from rushing into the 


outer one, owing to centrifugal force, when the engine passes'| — 


rapidly roundacurve. The safety valves, whistles, &., are fitted 
on the large pipea. The engine is carried by two grooved wheels 
FF ona framework, to which the boilers are attached by the bars } 
and the diagonal stays d, as well as by the steam pipe a, as already 
stated. The cylinders D D, which occupy a horizontal position 
at the front of the engine, drive the cranked axles of the wheels 
which are coupled, in the usual manner. The firing is done by 
the engine driver, by means of hoppers fixed at the rear of the 
boilers, who, sitting astride of his seat N, and protected by the 
roof M, can easily throw into the hoppers the coke which he 
takes out of the bucket under his seat. The feed-water is con- 
tained in tanks placed in front of the boiler, which are connected 
by a syphon which reaches to the bottom of each boiler and pre- 
vents any difference cf level in the water in either tank. 
Although the machine is balanced by its construction, since it 
is symmetrically even with the plane of the line, in order to 
avoid its being thrown out of equilibrium by any accident or 
by centrifugal force when going round curves, horizontal pulleys 
K K, running on longitudinal guides attached to the trestles 
which carry the line, as was stated above, hold the engine in a 
vertical position and prevent it from leaning over to either side. 
Thus arranged, and in working order, this engine weighs about 
2} tons—that is, 1} tons on each axle. The wheels are 15in. in 
diameter, and the cylinders 44in., with a 7in. stroke. The 
boilers have, together, a heating surface of about 70 superficial 
feet. With a steam pressure of 100 lb. to the square inch the 
engine will haul about 70 tons on the level, 18 tons on an incline 
of 1 in 100, 9 tons on an incline of 1 in 50, and 6 tons on an 
incline of 1 in 33, at a speed of five or six miles an hour, which, 
to ten or fifteen miles an 
hour. This engine can easily go round curves of 30ft. radius. 

It is very easy to see that the Lartigue system possesses very 
great advantages, under special circumstances, over any other 
system of road that can be devised. One is, that being raised a 
considerable distance above the surface of the ground, it cannot 
become obstructed by sand or mud, a very important con- 
sideration in wild countries. Such a line might with great ease 
have been laid from Suakim to Berber, during the Egyptian 
campaign, and would no doubt have given that expedition a dif- 
ferent result. It will be a mistake to assume that the Lartigue 
system can in any sense or way supersede the normal type of 
railway ; but it is not intended to supersede it, but to supple- 
ment it. Nor will it be right to compare it with the Haddan 
and other systems which have gone before. The only resem- 
blance is in principle, the differences are in details. To certain 
minds principles are everything, details nothing. But the 
engineer knows that in real life details are everything ; principles 
are of secondary value. That is to say, whether a principle 
succeeds or fails is altogether a question of the way in which 
the details are worked out. Mr. F. B. Behr, C.E., the managing 
director of the Lartigue Company, has developed and improved 
many of the details of the Westminster line, and does not 
hesitate to say that further improvements in detail can be 
effected ; but the line as it stands leaves little to be desired. It 
is a very novel and curious piece of engineering, the most novel 
and curious that we have seen in London for many a day ; and 
we can assure our readers that they will not regret paying a 
visit to the old Tothill Fields prison ground. 


LAUNCHES AND TRIAL TRIPS. 


THE screw steamer Abeona had her trial trip on Monday last. 
She has been built by Messrs. W. Gray and Co., of West Hartle- 
pool, to the order of Messrs. Rickinson, Son, and Co., of the same 
place, and is intended for general trading. She is built of steel, 
is of the well-decked type, to class 100 Al at Lloyd’s, and is fully 
equipped with subsidiary machinery for working cargo. Her 
length is 275ft.; breadth, 37ft. 2in.; depth, moulded, 19ft. 1lin.; 
gross tonnage, 2152; and she will carry 3060 tons of dead-weight 
cargo on a draught of 20ft. 9in. The engines have been supplied 
by the Central Marine Engineering Company, of West | 
are of the triple —— type, with cylinders of 2lin., 35in., 
57in., by 39in. stroke, made from the same pattern as those of the 
steamship Coot, which was illustrated in our number of April 16th. 
These engines occupy no more length in the ship than ordinary 
compound engines, and still have the long main bearings, owing to 
the use of their dynamic valve gear and piston valves, for which 
that firm is noted. The boilers are of Siemens steel, with a work- 
ing pressure of 150 1b. per square inch, and are cleaded with a 
— non-conducting composition for reducing the radiation, and 

for lessening the heat of the engines and boiler rooms. After 
adjusting compasses in the Bay, the vessel was put at full speed 
ahead for Sunderland, the engines running at 72 to 76 revolutions 
with the greatest regularity. The absence of vibration at that 
high speed, both of ship and ines, was marked. This is 
very largely owing to the special form of ler, designed y Mr. 
Thomas Mudd, M.I.M.E., the manager of the company. There 
was no heating of any of the parts, and the log showed as , 
although there was a 2-knot tide against the ship, of 11°568 knots 
per hour over the whole distance run to Sunderland, where the 
Abeona is to load for Constantinople. A large party of friends of 
the owners and builders accompanied the vessel, and were much 
pleased with the result. 

A new paddle-steamer, 65ft. in 1 » by 8ft. in breadth, and 
3ft. deep, of pocaie construction, le in eight sections for ship- 
ment to the Brazils, had a most successful trial oyster acne | 
last, between Mortlake and Putney. She was built and engin 
by Mr. Edward Hayes, of Stony Stratford. 

On Wednesda; Tart, 'a new screw steamer for the Egyptian 
Government, of light draught, 57ft. in length, by 9ft. in breadth, 
and 9ft. deep, fitted with a surface-condensing engines, 

factory trip on the measured mile at Long 
cate was built and engined by Mr, Edward Hayes, of Stony 


THE MAINTENANCE OF THE BELAH AND 
DEEPDALE VIADUCTS ON THE NORTH- 
EASTERN RAILWAY. 

By Witi1amM Joun Cupwortu, Assoc. M. Inst. C.E. 
IN a paper on the Hownes Gill Viaduct in the county of Durham,” 


| by the author’s father, William Cudworth, M. Inst. C.E., read on 


the 25th November, 1862, a comparison was made between tha 
viaduct, which is of fire-brick, and the iron viaducts with trellis 
piers and lattice girders, then recently erected from the designs 
of the late Sir Thomas Bouch, M. Inst. C.E., to carry the South 
Durham and Lancashire Union Railway over the Belah and Deep- 
dale Valleys. The Hownes Gill ree | le Viaducts are of 
somewhat similar dimensions, but for a single line and double line 
respectively; and, in order to make the comparison as close as 
possible, estimates based on the actual cost of both viaducts were 
made for a double-line fire-brick viaduct over Hownes Gill, and 
also for a double line iron viaduct over the same valley, of similar 
design to that at Deepdale. The estimate in the former case was 
£20,681, and in the latter £16,248. It was thought that the 
interest on the difference in cost, taken at 5 per cent., viz., £222 
per annum, might be absorbed y the needful painting and repair- 
ing of the iron viaduct, so that the brick viaduct would not in the 
long run be more costly. The experience gained by over twenty- 
five years’ use of the viaducts makes it possible to com this 
forecast with the actual cost of maintenance. This cost been 
as under over the last eighteen years :— 
Belah Viaduct. 
(Length over all, 1007ft. Height of rail from bed of stream, 195ft. 
‘or double line.) 4 
8. 


One renewal of timber cross-bearers, way beams, 
One additional renewal of way beams... .. .. .. 83310 0 
Painting once every three years, and general repairs 1395 12 4 


Divide by eighteen years = per annum £196 4s. 5d. 


Deepdale Viaduct. 


(Length over all, 710ft. Height of rail from bed of stream, 158it. 
For double line.) 


£ad 
One renewal of timber cross-bearers, way beams, 
One additional renewal of way beams .. .. 7 


Painting once every three years, and general repairs 896 5 6 


From these figures it will be seen that the actual cost of main- 
tenance is less than was expected. Taking the viaducts as un- 
oan solids, the cost of maintenance is, in the case of Belah, 

3. 24d. per 100 cubic yards, and in that of Deepdale 2s. 11d. per 
100 cubic yards per annum. The maintenance of the Hownes Gill 
Viaduct has cost a very small sum. With the exception of 
triennial painting of the cast iron ye railing, costing £12 each 
painting, and of some staging of the cast iron parapet railing, 
recently done, at a cost of £47 3s. 6d., there has been no expendi- 
ture whatever upon it since its completion in 1858. The spandrels 
will, however, require a little pointing ere long, the cost of which 
may be estimated at £120. Dividing this and the cost of the 
staging over thirty years, and adding to it the cost of painting the 
iron parapet railing, brings the cost of maintenance to only 
£9 11s. 5d. per annum. As the viaducts become older the cost of 
maintenance of the iron ones might be ex to increase in a 
more rapid ratio than that of the brick one; but their life has not 
as 72 been sufficiently long to make this apparent. The Belah 
and Deepdale Viaducts were painted during the summer of 1885, 
and the cost of painting them was carefully taken out, and is 
shown below. One coat of paint only was given throughout, and 
the weather was fine :— 


Belah Viaduct. 

teof) £ d. Sq. yds. Persg. yd. 
men at an average ra’ 8. sq. 
per day, and one foreman | 105 2 6-+ 18,346 = 1°32d. 

Materials :— 

Cw. £244 
White lead .. 25 at 16 6= 2012 6 
Dryers .. .. 5, 14 0= 310 0 
Umber .. .. 28 O= 4 7 6 
Red oxide 3,11 6= 114 6 

jallons. 
Raw oil .. 114, 1 8=12 0 0 
Boiled oil 12, 19=110 
Turpentine .. 12,, 2 O= 1 4 0 

4618 0 + 18,346 =0°61 
Tackling, &c.:— 


leys, planks, &c., used .. Re 
8 0 + 18,346 = 0°21 


Deepdale Viaduct. 

teof ) £ s. d. Sq.yds. Persq.yd. 

men at an average rate 8. ersq. 

te Por day, and one foreman } 86 0 5+ 12,459 = 166d. 

Materials :— 
Cwt.qrs.lbs. s. d. £ d. 
White lead 14 3 14 at 16 6=12 4 5 
ryers .. 8 »40=290 
Umber .. 1 314,, 28 O= 212 6 
Red oxide 11 0,, 11 6= 014 5 
Gallons. 

Rawoll.. , 182 718 4 
jledoil .. 6 » 19= 010 6 
Turpentine 6 » 2 O= 012 0 


2810 1 + 12,459 = 0°55 


8 0 


cost of radl 
e-ten e ropes, cradles, 
pulleys, planks, &c. . 


Superintendence and general charges, sea j + 12,459 = 0°27 
--£128 13 0 = 2°48d. 


The same ropes, cradles, and other tackling are used for both 
viaducts, and they are reserved for them alone. Their cost is 
estimated at £80, and they will last for five of the triennial paint- 
ings, great care being taken of them when not in use. [ 

The cost of painting these viaducts compares favourably with 
that of painting other iron bridges in the same district. 


Socrety or ENGINEERS. — Arrangements have been made, by 
permission of Messrs, Westwood, Baillie, and Co., for the members 
and associates of the society and their friends to visit, on Tuesday, 
September 21st, the London Yard Engineering Works, Isle of Dogs, 
to see, among other works in progress there, the great cantilevers 
of the Sukkur Bridge. On the occasion of the society’s visit last 
year, the staging for this work was i erected, and the first 
cantilever was commenced, There will now be the oppor- 
tunity of seeing the latter far advanced toward completion. Special 
carriages will be attached to the train leaving Fenchurch-street 
Terminus at 12.10 p.m., and to the train returning from Millwall 
Dock-station at 4.55 p.m. Tickets for the visit, without which no 
one will be admitted to the works, to be obtained from the secre- 
tary of the society. 


1 Minutes of “ Proceedings ” of the Institute of Civil Engineers, vol. xxv. 


2 Minutes of “Proceedings” of the Ins itute of Civil Engiucers, 
vol, xxii., p. 44, 


| 

| 
Divide by eighteen years = per annum £133 2s. 6d. 
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IN THE LIVERPOOL EXHIBITION. 


ORGAN 


ADDISON WORKS, KENSINGTON, 


(For description see page 227.) 


CONSTRUCTED BY MESSRS. MICHELL AND THYNNE, 
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ORGAN IN THE LIVERPOOL EXHIBITION. 


the design of most organs of present day, is a need- 
less complication, rendering the less easy of - 
ment, oceupying val room indi le for the free 
speech of the pipes. 


pi 

It will be seen that in the present organ, which has been justly 
termed a _multum in parvo, there are but thirty-six sounding 
stops, yet it contains in itself capacity and grandeur fey! pe « 
Many instruments of double its size, and this is due to the fact 
that no two stops in the whole organ are alike, but each possesses 
a strongly marked individuality and distinctive character of tone. 
Amongst its most prominent specialities, which are peculiar to this 
instrument, may be named the gambas and flutes, These will be 
found a perfect imitation of the violoncello in the solo organ, and 
the zauberflotte in the choir is a stopped harmonic flute of novel 
and peculiar construction, possessing a tone which when 

used as a solo stop is whew 2 telling, but when used in com- 
bination modifies wonderfully, and is curiously accordant with 
the softest stops. 
The instrument consists of four manuals, choir, great swell, 
and solo organs, each for full compass, CC to C, with a pedal 
organ, The sound-boards that each o-gan has 
as will be seen from 
We publish gbove, 


CONSTRUCTED BY MESSRS. MICHELL AND THYNNE, ADDISON WORKS, KENSINGTON. 


being prominently to the front, the delicate stops thus speak 
directly into the room without impediment, lending a charm 
which no other position would render possible. Above this 


organ is placed the great or chorus organ with its sonorous 
diapasons and brilliant mixtures, and at higher level the swell 
organ. The manuals are placed at the side of the instrument 
with the basses towards the audience, and above these, as will be 
seen by reference to our engraving, p. 226, is the solo organ with a 
portion of the harmonic flute and violoncello forming a front. 
At the back of this will be seen the tuba, a very fine reed able 
to assert itself over the full organ. The pedal organ may be 
seen to the side of the player, three stops of which are placed at 
the back of the organ, the 32’s and great flute being on the 
other side. Immediately above the keys our engraving shows the 
tubular pneumatics as applied to the solo organ, which players 
——- to be perfect in promptness of touch and repetition. 

ubuJar pneumatics of a similar kind are now applied to the swell 
with equal success, the great organ being commanded through by 
the ordinary or French pneumatic lever. Within the organ are 
four large reservoirs, two being placed under the great organ 
sound-board, with a main reservoir on lighter wind supplying the 
choir organ and basses of the great organ under these. Beneath 
the swell is the heavy pressure wind reservoir which feeds the 
reeds. Under the orchestra on which the organ stands are the 
bellows—six v French feeders supplying two feed reser- 
voirs, and worked by a 4-horse Otto gas engine. We give above, 
for the benefit of our readers, the blowing action as seen when the 
organ stood in the small concert-room at South Kensington. 
The feeders will here be seen to be mounted on gun-metal 
wheels, which allow them to work horizontally freely with a 
minimum of friction, 

For the first time in any English organ a mechanical move- 
ment of singularly simple and ingenious construction is applied 
to the great organ keys, by which the player can at will retain 
any note or chord which he strikes, while his hands are free for 
another manual ; and a second note or chord held on the same 
manual instantly releases the first one retained. Many beautiful 


ang novel effects are capable of being thus prodyced, Two 


ventils or stops, governed by pneumatic pistons of doub.e action 
placed beneath the keys, will be found to each organ in addition 
to the ordinary composition pedals, thus rendering the manage- 
ment of the instrument easy and thoroughly complete. 

We append to this description a list of stops, as given by the 
builders. Every stop in this organ is complete in compass from 
CC to C in alto—61 notes. The stops marked* are of new con- 
struction :— 

Choir organ, CC to C in alto—61 notes. 


Feet. Accrssory Srops. 
1 metal) .. .. 1 Ventil. 
2* Viole sourdine (metal) .. 8|2 Super octave coupler. 
8* Gedact (wood)... .. .. 8|3 Pneumatic piston acting on 
4 Gemshorn (metal) . a os @ No. 1, off and on. 
5* Zauberflote ,, 4]4 Swell to choir. 
7 Clarionet .. .. 8 


Great Organ, CC to C in alto—61 Notes.—Supplied with Three 
Pressures of Wind. 
Feet. Accessory Stops. 
1 Violon (metal).. .. .. .. 16 1 Sub octave choir to gueat. 
2 Great open diapason (me‘al) 8 
3 Small open diapason __,, 8, 
4 Claribel (woodopenthrough) 8 | 1 Ventil, flue to quint mixture. 


5 Octave .. 2 ,, great mixture and reed. 
6 Flute octaviante .. .. 4| Two pneumatic pistons ac on 
7 Quint mixture, 12, 15. ventils placed beneath the keys 
81Great mixture, 4 ranks, 19, as in choir. 
22, 26, 29. Three composition pedals. 
91Tromba .. .. .. . 16| *Prolongement harmonique. 
101Trumpet .. .. 8 


Swell, CC to C in Alto—61 Notes.—Swell Box made in Three lin, 
thicknesses, Felted between each and Lined. 


verso (me o uper octave coupler. 

2 0 diapason 8)1 Ventil flue to geigen. 
Viole de gambe » mixture and reeds, 
4* Voix celeste - Two pneumatic pistons actin, 
5 Geigen on ventils, as in great organ, 
6 2Mixture, 8 ranks, 15, 19, 22. Tremulant. 
7 2Contra posaune (metal) .. 16 Three ccmposit:on pedals. 
8 2Horn 

1 Qn heavy wind, 2 On heavy wind, 


/ 
| 
| | | 
| | : | 
| 
} | | ' iby | | 
| | wi) | | 
| Wit | | 
} } a it | q | 
| | | | | | 
| | 
i | | | | | 
| | | i 
| 
> 
ORGAN IN THE LIVERPOOL EXHIBITION. | 
In our last issue we gave a full page illustration of the fine 
i organ of Messrs, Mitchell and Thynne, selected by the musical 
4 cotamittee of the Liverpool Exhibition for the grand concert 
room, where it now stands, It was originally exhibited at the 4 
Inventions Exhibition, where it gained a prize and attracted 
marked a‘tention and approval from some of the best organists 
of the day. 
The advanced taste of the present day is continually demanding 
deviation towards perfection from the old beaten track of organ 
> design ; and in this instrument the builders we think fairly claim 
to have remedied many faults and made important improvements 
in that direction. Since its removal from South Kensington it 
; has been partly remodelled and completely finished. The best 
org nists gree nit ne ic ion 0 stops whi marks 
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Solo Organ, CC to C in Alto—61 Notes. 


Feet. Accessory Stops. 
1 Hermonic flute (metal)... .. 8 


engage in the working of any existing or future ~provess for the 
tening or purification of water in the United Kingdom.” 


1 Super cctave coupter. >> |~-Is this the same Andrew Howatson who about the same time 
£* Violuncello (metal and wood) 8| Two ventils. Two pneumatic | favoured the writer with acall, asking him various questions as to 
$ Tuba (metal) (heavy wind) -. §| _ pistons, asin other manuals. | how much time this or that chemical reaction took to complete 
4 —_ ee . itself, professing that his studies of the subject did not refer in 

Se oa ae any way to work to be done in the United Kingdom? Is this the 
Pedal Organ, CCC to F.—30 Notes. same Andrew Howatson, who within a few days or weeks—the ink 
1° Harmonic bass (wood) 4 Great flute (wood) 8 ty allowed b 
reat flu we y di —allo is name to appear on a ci 
Great bass 5 (metal) (heavy 16 | in England describing Howatson’s water softening process ? 
Dolce » open) De If he is, then what reliance can we place on any information 
Pedal Couplers. which he vouchsafes to furnish on what he calls his process ? 
1 Choir to pedals. 8 Swell to pedals. Take away from his so-called process what resembles the aj 
2 Great onadouble-acting|4 Solo _,, ratus of his former employers, and what is there left? Just what 
. could be easily done with two water tubs and a faggot of = ! 
Manual Couplers. Asan example of this it will suffice to 


1 Choir super octave (with choir oo + oe 
8 great stops 

2 Swell super octave (with swell | 5 Swell to great (with great stops). 


tops). 6 Solo ” ” ” 
Solo super octave (with solo|7 Swelltechoir( ,, choir ,, 
stops). 
The tremulants are Lrought on to the action of one pedal by 


the use of the draw stops, separately or collectively. The draw | scale and 


stops are of solid ivory with ebony knobs, placed diagonally so as 
to afford the greatest facility for management. The instrument 
is constructed throughout of the finest materials and work- 
manship. 


lies LETTERS TO THE EDITOR. 3 
not hold oursel: the opini 
opinions of our 


THE PROBLEM OF FLIGHT. 

Srz,—Permit me to give you a very brief account of the - 
tation of my paper on the “ Soaring Birds ” before the A.A.A.S., 
at Buffalo, during their meeting from August 18th to the 24th. 
As you have treated me with such fairness and ki in 
relation to the same subject, I wish you to have my version of this 
affair, as you, doubtless, will get others. The vice-president of the 
Association, Mr. O. Chanute, consulting engi Kansas City, 
visited me last month on account of letters he saw in THE 
ENGINEER. He pronounced my observations to be most im: t, 
and my paper on “The Wings of Birds,” finally prin’ in the 
“* American Naturalist,” to be valuable. He wished me to present 
the subject to the A.A.A.S. at their Buffalo meeting. Iagreed to do 
so. He criticised my paper, and I amended it to his liking. As 
written it would occupy an hour in the delivery ; thirty minutes 
were assigned me on account of the very crowded condition of the 
section. I cut out all the mechanical portion, and read the obser- 
vations, the greater part of which you have printed. It was well 
received. They kept me on the stand the entire afternoon to the 
hour of adjournment, asking questions, finding me well fortified 
with facts, and everyone seemed satisfied. Finding that a part of 


the paper had been omitted, they took a vote to have the balance of | A 


it on the 23rd at the f ting. I was rep 
T had with me any of those floating devices; the reply was, that I 
had not. That I had never worked out the matter so as to have 
precise knowledge which would enable me to construct one of those 
things so that I knew it would float before I tried it. Many of 
them would float, many of them would not, and I could not locate 
the precise construction which caused the difference. . That I could 
not possibly spare the time needed to come to Buffalo and experi- 
ment with the risk of having no suitable wind during the whole 
time of the convention. All this was thoroughly explained to 
Mr. Chanute and to the section before and at the time the vote 
was taken. 

They nevertheless voted unanimously to have the rest of the 
pees Mr. Chanute left Buffalo for New York on the 20th. 

was not in town on the 22nd, and got to the room on the 23rd a 
few minutes before the section met, when my paper was the first 
in order. There was a dense crowd. I them a ten-minute 


tedly asked if 


paper in the most guarded terms. As I went on I was sensible of | all risk. 


great dissatisfaction somewhere, and when I ended there was a 
perfect hubbub. They all wanted to know where my models were. 
I was charged with duplicity by one, and defended in a weak way 
by another. At last the president, Mr. Morse, of Salem, said, 
that “it was the first time in the history of the Society in which 
so important a matter was presented without models.” The pre- 
sident of the section then told them that I had fully informed 
them that I had no models, and that no blame could attach to 
me on that account; but that he had understood that I had after- 
wards supplied myself with models. Then they had some trouble 
among themselves, and adjourned after occupying the whole morn- 
ing in a sort of wrangle, during which time I was in a sort of dazed 
condition over what it all meant. 

After the adjournment, someone handed me a city paper, where, 
with a great array of headlines, the announcement was made that 
their reporter had arranged with me to float in one of my patent 
machines from the cupola of the school-house, and that I would 
present many marvellous devices which completely turned over 
the laws of gravitation. This was a Sunday paper, the 22nd. 
Pretty much all the morning papers took their cue from this, and 
the entire Convention, as mf 5m all B , had done the same 
— I was set down as a fraud on account of these preposterous 


Well, it seems to me that the officers of that Convention prefer 
to sacrifice me than to admit that they were taken in by a news- 
paper squib. I except Mr. Chanute, whom I have not seen since 
the Convention, but whom I cannot connect in the most remote 
manner with any of this unfairness. 

Isend you a Buffalo slip, which will show the modus operandi 
ef the city papers. This newspaper made their reporter offer me their 
building instead of the school-house. I never said a word to this 
reporter nor to any other reporter. None of that fraternity ever 
approached me. My paper of the 23rd was not discussed. It was 
entirely lost sight of. 

Now comes the most astounding part of this strange matter. 
As I was leaving the city the next day, this scoundrel, who had 
perpetrated the whole thing, met me, and proceeded to glorify him- 
self as having made me famous. He talked for half an hour, and 
wanted me to give him a 10 dol. fee for doing me a great service! 

I expect to return to Florida this coming winter and take a 
step further in this matter, having at length an income sufficient 
for the purpose without danger of getting into the poor-house. I 
am trying to get an order from the Navy Department to permit 
me to use the Egmont lighthouse, at the entrance to Tampa Bay, 
to float planes from during the day, which would relieve me from 
the expense of erecting an elevated platform. If I werea grog-shop 
keeper influencing votes it might be done. I did work from there 
while the keeper was asleep, but could not use it with any pro- 
priety without an order. I. LANCASTER. 

Chicago, August 28th. 


SOFTENING WATER. 

Sr1r,—My attention has been drawn to a letter in your last issue 
under the above heading and signed Andrew Howatson, of 
Boulevard Anspach, Brussels. Is this the Mr. Andrew Howatson, 
who about two years ago was the London agent of Messrs. Caillet 
and Huet, of Lille? and who transferred his rights in the agency 
to Messrs. Cordner, Allen, and Co., covenanting under ey | 
November 11th, 1884, as follows :— 

“‘ And the said Andrew Howatson doth hereby covenant with 
the company that the said Andrew Howatson will not at any time 
hereafter previous to the 22nd day of February, 1897, directly or 
indirectly by himself or his agents, and either alone or jointly with 
@ny other person or persons, and either as principal or assistant 


single out one statement of his letter to you. For 
that the water of hills is reduced from 30deg. to 4 deg.,” 
the Lambeth water could be reduced from ‘‘ 14 2 to 4dey. 

The readers who know that Lambeth water is 14. deg. by Clarke’s 
scale would naturally conclude that the hill water was 30 deg. 
the same scale ; evidently Mr. Howatson does not know that 
30 deg. hydrotimetrique are just equal to 2ldeg. by Clarke’s 
no more. I have en 
in his argument concerning my utilisation of the sediment or pre- 
cipitate, and about one lime being richer than another. but I have 
failed to see his point. My view of the case is simply this:—Why 
go to this or that lime kiln for a supply when we can get all we 
want from the water itself? and of a quality which is surely 
always the same? and at much less cost than that at which it 


instance, he says 


xperience. 

I shall be very happy to give all information in my power con- 
cerning my different ~—ieeies patents to any of your 
readers who will favour me either with a call or a letter, but I do 
not think it right to occupy your valuable in giving Mr. 
Howatson the information he desires. . A. MAIGNEN. 

32, St. Mary-at-Hill, Eastcheap, London, 
September 7th. 


MIXED TRAINS. 

Sir,—I have read your article u this subject with great 
interest, and I think there can be no cn 
necessity for being discontinued. Wit! to the 
proper position for the passenger carriages to be p' a train, 
very important points can be brought forward on either side, but I 
most certainly agree with the views of the Board of Trade and the 

malgamated Society of Railway Servants, that the balance of 
advantages show in favour of placing the i next the engine 
and in front of the wagons. The carriages can be fitted with con- 
tinuous automatic brakes, and with a communication cord. The 
driver can without trouble stop the carriages at the platforms, 
which is a difficult matter when they are at the rear of a long coal 
train. Much greater fear is to be apprehended from the breaking 
of wagon axles, tires, and couplings, or from wagons leaving the 
line, than from collisions. It must also be remembered that the 
risk of collisions will be very greatly reduced by the use of the con- 
tinuous brakes, and further, we must not lose sight of the fact 
that when the carriages are at the rear they are quite as liable to 
be run into by a following train. 

Quite recently a London and South-Western mixed train became 
uncoupled near Crewkerne, and the two portions came into collision, 
the passenger carriage was at the rear, and six passengers and the 
guard were injured. That is one instance out of many in which 
had the passengers been next the engine they would have escaped 

i CLEMENT E. STRETTON, 

Saxe Coburg-street, Leicester, Consulting Engineer, 
Sept. 11th. Amalgamated Society of Railway Servants. 

[Mr. Stretton advances nothing to make us alter the view we 
have expressed on this subject.—Ep. E ] 


REDUCED HOURS, 

Srr,—At this critical period of our country’s h » no subject 
is more interesting, although appalling, than the depression of 
trade. It bears a mournful interest to engineers when they look 
around and see thousands of competent mechanics tramping the 
country. Messrs. Sharp, Stewart, and Co. have decided to start 
their works at 8.30.a.m., in order that they may not be under the 
necessity of discharging hands, and thus throwing more men into 
the congested labour market. The questions for our works’ 
managers seem to be:—Is the work before breakfast beneficial to 
the men’s health, and does it pay the master? as it is often 
admitted by managers that the first quarter is the most unre- 
munerative period of the whole day. 

If the example of the above-mentioned firm was followed, it 
seems apparent that very few hands would need to be dismissed 
for shortness of work ; and even with exceptional firms where there 
is ample work, more hands might be employed, owing to the 
shortening of the hours for the existing staff. Then would work- 
ing-men share their trouble together whilst the dark cloud of 
depression hovers over our beloved country. Loco, 

London, September 13th. 

THE ECONOMICAL USE OF COAL, 

Srr,—During the past month some interesting experiments have 
been made at the Fishponds Brick and Tile Works with Hill’s 
patent apparatus for economising fuel, &c. This a tus was 
attached toa double-flued Lancashire boiler, 7}ft. diameter and 
3lft. long. The result of these trialsa—extending over several 
days—was, with the apparatus, the consumption of 18 cwt. coals 
in 74 meen Sor ge as against 28 cwt. of coal consumed in the 
same time w working by the ordinary method, the same work 
es performed under both systems, thus geen ng saving of 
nearly 38 per cent. These experiments were under the 
direction of Mr. L. Gunning, the company’s engineer, and were 
considered highly satisfactory. The apparatus is extremely 


simple and inexpensive, the total cost not exceeding . The 
insertion of the above may possibly interest some, at least, of your 
numerous subscribers, and will oblige i. 


Bristol, September 15th. 


A NEW ILLUMINANT FOR LIGHTHOUSES.' 
By J. R. WicHam. 

THE behaviour of the electric light in the experiments recently 
made with lighthouse illuminants at South Foreland, as described 
in the report of the Trinity House, showed so conclusively to what 
a great extent the small size even of the extraordinarily large arc 
lights used there unfitted it for lighthouse purposes, that it 
occurred to me that if a light of equal intensity but of larger size 
were used at lighthouses, a long-looked-for desideratum would be 
attained. I have had the honour of explaining to the British 
Association at previous. meetings the construction of the 
burners with which the lighthouses which have been lighted er 
my system in Ireland are lied. They are constructed so as to 

a 


a 
being 


it of their pPlied in various di of power as 
required the state of the atmosphere. The smallest power 
used in d is that of 429 candles from twenty-eight jets, con- 


suming 50 cubic feet per hour, the largest from a triform of 108 


} British Agsociation—Section G, 


and that | ligh 


et-burners,-as-at Mew Island, Power ot 
candles, No oil light in the experiments ed that 
illuminating power, but the electric light was at short ranges much 
more intense, -It. was,-however, defective as a lighthouse light 
for the report shows that in order to show to its best advantage 
it had to be focussed upon a given point. This method of pro. 
ceeding, it is needless to say, is quite inadmissible in lighthouse 
tice, because o he horizon are thus left in total 
sshence th a light free from that defect, 

Tested as naked. lights, and viewed from a distance, the greater 
size of the ight Tar-more than compensates for the greater 
intensity of the electric lich but close at hand its intensity pro- 
duces the optical illusion whieh causes its size to appear much 


greater than is really the case, and the occurrence o! reveals 
this peculiarity. 

The method I have to unite the advan’ of the 
volume which is found in gaslight with the intensity w is pro- 


duced bythe electric “light, is to yse in connection with m 
ight a <eonverted into vapour, and 
to produce intensely white light by:compressed oxygen. I use the 
oxygen at a pressure of about 1000 Ib. to the square inch. I get 
by this arrangement all the advantages of intensity added to volume 


without any costly — such as the steam engines, dynamos. 
and cabi 


and expensive lam: es used for the electric light. The 
naked light of a triform on this principle would have an illumi- 
nating wend quite as great as the highest power of the most 


Re electric light, or combination of electric lights, shown at 
uth Foreland, while its size is such that in ordinary lenses it wil] 
be sufficient to illuminate with equal bi the whole ‘horizon, 
and the entire intervening space between the horizon and the 
base of the lighthouse tower—an effect not attainable with the 
electric light without materially diminishing its illuminating power, 

As respects cost: The cost of this new illuminant is but little 
over that of the ordinary gas light, for the application of the oxygen 
is only made on the occurrence of fog. Experience has shown that 
there are not, on an average, many hours of fog in the year ; but while 
that most dangerous condition of the atmosphere surrounds the 
mariner, I think that you will agree with me that no expense 
would be too great to save life and property. 


Brxt’s Latest INVENTION.—Prof. Alexander Graham Bell and 
his cousin Chichester Bell, of Washington, have recently made a 
very remarkable discovery, which oF think is quite as important 
as the transmission of the tones of the human voice through the 
telephone, They have discovered that a falling jet of water or a 
flame of gas burning in a room reproduces every word spoken and 
every sound uttered within a given distance. When two people 
join in conversation in a room in the evening the which burns 
above their heads repeats every word they say, sounds uttered 
in the vicinity of flowing water produced vibrations. It is well 
enough understood that whatever can repeat the waves of air 
produced by any loud sound can repeat the sound itself. It is the 
principle of the telephone. But the telephone the origi 
impulses are repeated instantly, and die away for ever. In this 

paratus assuming that it really does all that is described, 


new ap’ 
the waves are not reproduced in that form, but their effect ona 
jet of water, long known to be sensitive to such impulses, is caught 
instantaneous photography and permanently recorded on a glass 
plate in the form of minute leoasatediiine of surface. By suitable 
p tus these elevations and depressi which correspond to 
pulsations of air, are retranslated into air waves, and the voice is 
eard again. The water or liquid of whatever kind it may be is 
with a bich te of potash. If it were perfectly clear it 
would not answer, because the light used in photographing would 
pass through without resistance, and no record would be made on 
the tablet. The water is coloured for photographing, and the jet 
is made to fall obliquely on a glass a. The water spreads itself 
out on the glass plate and runs off. It is the water so spread out 
that is to be photographed as it passes. Words spoken cause the 
jet of water to vibrate ; the vibrations in the jet cause correspond. 
ing vibrations in the film of water as it breaks snd spreads on the 
glass plate and runs off. A ray of light is passed ee that 
film and through the glass plate to a sensitive tablet behind. The 
vibrations in the liquid film are reflected in the variations of 
intensity of the impression made on the photographic tablet. 
Speaking continues, the jet keeps running, the film k passing 
over the plate, the recording tablet keeps moving as the film keeps 
moving, and the light passing through this film to the tablet makes 
a record of the speech far more accurate than any stenographic 
report.—American Manufacturer. 


A New TorpPepo-Boat.—Persons walking Riverside Drive 
at 86th-street, on August 24th, saw a black object skimming along 
on the surface of the Hudson. Then they didn’t see it for a long 
time. Again it would appear at a distance. The object was not a 
sea mt, but a submarine torpedo-boat, the work of Professor 
J. L. Tuck, who showed it off to a few friends yesterday. The 
boat is intended to approach a big naval vessel during war times 
under water, and, having left a couple of torpedoes under her hull 
to withdraw to a convenient distance and them by means of 
an electric current from a battery. The little craft of iron and 
steel, weighing 20 tons, is named the Peacemaker. She is 30ft. 
long over all, 8}ft. breadth of beam, and 6ft. deep. Placed at 
each side of the keel is yo = lead to load the boat to the water's 
edge. To sink the vessel below the water there are compartments 
which ean be filled or emptied as required. Compressed air is held 
in iron pipes, to be liberated as the air grows foul. A common 
rudder steers the craft, and a horizontal rudder, centrally hinged 
in a frame at each side of the stern, raises or sinks the boat. On 
top is a little dome 12in. high and 14in. in diameter, with = 
windows for light. When a ship is to be blown up as the boat 
passes beneath her a strong insulated wire, carrying two cartridges, 
one at each end, is released. The cartridges are filled witha 
powerful explosive, and are lightened with corks, so that they will 
rise against the bottom of the vessel. Then by means of the 
electric battery, after the boat bas withdrawn, the explosion is 
effected. Yesterday the little craft dived to a depth of 40ft. in 
the river, and then took a submarine trip up toward Yonkers, 
remaining under water over seven minutes. The trials were a 
success, and the gentlemen interested in the boat were all pleased. 
Professor Tuck said she had made 12 miles an hour, and that she 
could remain under water several hours. A second exhibition was 
given on Thursday. About 3.30 p.m. the process of filling the 
Peacemaker’s receivers with tic soda was begun. The soda 
had been saturated with water, and in a few minutes the steam 
gauge showed 1001b. pressure. Compressed air was then forced 
into pipes, placed so that small quantities could be released from 
time to time as the atmosphere in the hold grew foul. The pilot 
took his place amidships with his head inside the windowed dome 
which rises 2ft. above the deck; the engineer followed him an 
firmly screwed down the manhole from the inside. These two men 
compose the entire crew, At once the vessel started up the river 
at a speed of about six miles an hour. By the use of her lateral 
rudders she sank below the surface almost immediately, and ap- 
peared again about half a mile up the river, after a submersion of 
five minutes. On the second trip a reporter was added to the crew, 
and the Peacemaker made the longest dive that she had yet 
attempted, from one and a-half to two miles, passing under two 
steamers, and rising within 10°t. of a tow of c boats. A third 
dive was attempted, but owing to the water in the boiler giving 
out, it was unsuccessful. Friday the vessel was to be hauled out 
of the water at 18th-street, and several improvements. made. 
Electric lights will take the of the candles now used, a wa’ 
gauge will be attached to the boiler, an additional reservoir for 
water will be added, the manhole by which the hold is entered 
will be mote flush with the an grag 
carrying and di i oes at sides. 
promoters of the enterprise are confident of success, and will build 


a second boat at once, 20ft, longer—that is, 50ft. over all.—Wew 


| 
could be brought from the nearest lime kiln? Why choke up the ; 
drains with what I have proved can be utilised with advantage ? ’ 
My experience as to the best way of applying the softening re- : 
ce — has happily led me to a conclusion entirely opposed to that | 
of Mr. Howatson. I have found by two pene actual work that it 
is possible to apse the automatic supply of a powder to a grain | 
per gallon nearly, and I am afraid those who use solutions must 
experience some difficulty with corroded or choked up pipes and ; 
. taps. This, however, must be allowed to remain a matter of taste rr 
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RAILWAY MATTERS. 


EUTENANT-COLONEL H, J, NUTHALL has been appointed engi- 
of the Ajmir-Bhawalpur—India—Railway Survey. 


Surveyors have gone to Algoma to arrange the details for the 
extension of the Canadian Pacific Railway to Sault Ste. Marie to 
connect with the American lines. It is expected that connections 
will be made in twelve months, The line between the North- 
Western States and the Atlantic Ocean will be 400 miles shorter 
than any other. 

Tux entire length of railroads of the world, up to the end of 
1884, as recently published by the Prussian Minister of Public 
Works, was 291, miles, an increase of 27 per cent., or over 
60,000 miles, during the preceding five years. Of the entire length, 
very nearly one-half is that of the American railroads, mainly in 
the United States. 


TuE first line of railway authorised in the Australian Colonies 
under the land grant system is that between Beverley and Albany 
in Western Australia, which Messrs. CO, and E. Millar have just 
obtained the contract to construct. The whole of the line is to be 
constructed within three years, and a commencement will be made 
early in next month. The contract price is £1560 per mile, and 
£300,000 of the capital of the company has already been subscribed. 
The ceuntry through which the line will run is very level, and 
some of it contains valuable forests of jarrah. 


THE net receipts of the railways of the United Kingdom for 1885 
are only equal to the payment of 4°02 cent. on the capital 
expenditure, being the lowest range of railway profits in this coun- 
try since 1867, when the net receipts represented 3 91 per cent. on 
the capital expenditure. The source of loss must be sought for 
more especially in the ton-mile rate, which appears to 
evidence either that the rates and fares have been considerably 
lowered, or that the average weight of the train has been reduced 
instead of being increased, as it is being in most other countries, 
or both together. This is with an increase during the year of about 
. wee in the number of passengers carried, and of over 
160,000 tons in the quantity of minerals transported, while in the 
quantity of general merchandise carried the decrease has only been 
a little over two millions of tons. 


ACCORDING to a report on the Swiss railways, down to the end 
of 1884, the system was worked with 619 locomotives, 1807 - 
senger cars, with seats for 80,245 persons—444 per car—and 1 
freight cars with capacity for 102,322 tons—114 tons per car. The 

ber of 1 tive miles was 10,802,290, averaging 17,420 per 
locomotive; and the number of train miles was 9,122,470, which is 
equivalent to very nearly seven trains each way daily over the 
entire mil ; 23,488,640 were carried an aggregate 
distance of 323,836,170 miles, the average journey being 13°8 miles, 
and the whole movement = to 181 passengers each way daily 
e 
rail, 


over the whole mileage. average passenger fare was 3°66c. 
per mile on the ordinary and 38°75c. on the mountain roads, 
which is very high, and is the more noticeable because only 14 per 
cent. of the passengers travelled first-class, and 82} per cent. were 
third-class, 

Tue other day the ceremony of breaking through the Woy-Woy 
Tunnel, New South Wales, and firing the last shot was, at the 
invitation of the contractor, Mr. George Blunt, witnessed by a 
number of visitors from Sydney, including several members of 
Parliament. This tunnel is on the Homebush-Waratah line of 
railway, which is to connect the Southern with the Northern 
— of railways. The length of the tunnel is 1 mile and 4 
chains, the excavation of rock being 124,500 cubic yards. The 
work was commenced on March Ist, 1884, the last shot to com- 
oma the line of communication being put in on July 17th. Some 
idea of the magnitude of the task may be gathered from the fact 
that to complete this work it is estimated some 10,000,000 of bricks 
will be required, and the number of casks of cement no less than 
10,000. From the start of the undertaking work has been carried 
on without cessation night and day, excepting Sundays. In the 
work of removing the rock over 100 tons of gunpowder and 10 tons 
of dynamite have been used. The work of perforation has been 
carried out y means of ten percussion rock drills, worked by com- 
pressed air, the power being obtained by a 40-horse engine, 


From a statement printed in the Railroad Gazette, pues 
that up to the beginning of August 2262 miles of new had 
been laid down in the United States. This mileage is larger than 
that constructed in the corresponding period of any previous year 
since 1872, excepting the four years San 1880 to 1883. In 1872 
the mileage to that date was 3372; in 1880 it was 2631; in 1881, 
3115; in 1882, 5667; in 1883, 2796. These figures have reference 
to main track only, and do not include additional tracks and 
sidings. Judging from the present great demand for rails in the 
United States, rea must be a large amount of additional tracks 
and sidings in pa of construction and in contemplation. The 
new main track reported up to the above date—2262 miles—would 
require less than 225,000 tons of rails. Assuming that 5000 miles 
of new main track will be laid during the whole of the year, the 
amount of rails required would be less than 500,000 tons, Deduct- 
ing this from the estimated production—1,400,000 tons—of rails in 
the current year—an estimate based upon orders already executed 
and those still in hand—this leaves 900,000 tons for renewals 
ie tracks, and sidings, or nearly three-fifths of the total 
on, 


A SERIOUS railway accident has ha) ed near Niagara Falls. 
An excursion train on the Nickel Plate Railway was on its way for 
Niagara Falls, on Tuesday; it consisted of seventeen loaded cars, 
and was proceeding at the rate of eight milesan hour, when it 
came into collision with a freight train going at thirty miles an 
hour, while rounding a curve near Silver Creek, New York State. 
So instantaneous was the shock that the air brakes of the freight 
train were not set, and the slower passenger train not stopped, 
although its engineer quickly reversed the engines. The trains 
met squarely, with a noise like that of an explosion. The baggage 
ear of the excursion train was driven through the smoking car, 
telescoping it up to the rear door. Fourteen occupants of the 
latter were instantly killed, and the injuries were so dreadful that 
it was nearly impossible to place the remains of each body together. 

ree persons have since died, and a score are terribly wounded. 
One account says the freight train, presuming that the excursion 
train was late, passed the station where it had been ordered to 
meet the excursion train. Another and more probable story is 
that both trains were proceeding under orders, the man who 
despatched them having Sey na regarding the side track where 
he intended the trains to pass one another, 


Messrs. R. STEPHENSON AND Co. are now manufacturing Garrett's 
patent locomotive weighing apparatus, which seems to be the 
quickest and simplest method of weighing — The apparatus 
consists of short and strong hydraulic cylinders with rams, which 
are placed, one under each wheel, on a planed, level, cast iron 
bed, such as is usually fitted to locomotive erecting or overhauling 
pits. The ae is then lifted by the crane and placed with the 
wheels perfectly central on the rams. The height of all the rams 
must be exactly the same, and for the purpose of adjusting this 
height a screw plug is provided on the side of each cylinder. The 
weight of the engine is then read off from pressure gauges, the 
total weight as well as the weight on each pair of wheels being at 
once indicated. In — where there are no cranes a special 
arrangement of side walls to the pit is made, and the rams are 
carried below the level of the rails. The rams are adjusted under 
the flanges of the wheels, and by means of a small hydraulic force 
pump the rams can in a very short space of time be raised so that 
the wheels are lifted clear of the rails, and at the same time are 
adjusted perfectly level. The weights are then read off from the 
gauges as before, The gauges are made to register up to 5 tons 
on each wheel for light engines, and to 10 tons op each whee] for 
beavy engines, 


NOTES AND MEMORANDA. 


THE production of kainit and karnallit has n at the Vienen- 
burg potash mines. About 1000 centners of it are sent 
daily to Aschersleben by rail, The railroad junction to the mines 
is nearly completed. 


RECENT experiments by Professors J. J. Thomson and Threlfall 
have brought them to the conclusion that, just as ozone is formed 
by the passage of electric sparks through oxygen, so an allotropic 
modification of nitrogen is formed by sparking in nitrogen. 

A DISCOVERY which is of vast importance to New Zealand is 
announced, Oil has been struck near Gisborne, and the well is 
now producing fifty barrelsa day. It is believed that there is an 
unlimited supply, requiring only further appliances to increase the 
quantity obtained very largely. 

Dr. LuctEn OC. Ross, of Ohio, has sailed for Gothenburg, Sweden, 
where arrangements have been made for a public test of his tele- 
phone, and his trip abroad is to enable him to be present at the 
test. Dr. Rose claims to be able to speak and hear with ease and 
satisfaction with his instrument over a distance of 2500 miles. 

CHLORIDE of tin as a disinfectant is recommended by Dr. Abbot 
as being more active than zinc chloride, copper sulphate, zinc sul- 
phate, or ferric sulphate, spores being killed after exposure to one 
per cent. solution for two hours. It is cheap, tolerably safe, and 
will not corrode lead pipes. It is advised, when required to be 
kept, and to prevent formation of insoluble oxichloride, to mix it 
with an equal quantity of ammonium chloride. 

Mr, THomAs ANDREWS has carried out a long series of tests on 
pieces of iron and steel par per op at the mouth of rivers, where 
the fresh water began to mix with the salt water of the ocean. The 
tests have proved that under these circumstances the corrosion is 
from 15 to 50 per cent, ter than when the article is submerged 
in pure ocean water. is in action is attributed by Mr. 
Andrews to a galvanic action that is brought into play by the 
difference of potential caused by the mixture of the waters. 

To get an absolutely clear solution of shellac has long been a 
desideratum. The National ist says it may be pre by 
first making an alcoholic solution of shellac in the way; a 
little benzole is then added, and the mixture well shaken. In the 
course of from twenty-four to forty-eight hours the fluid will have 
separated into two distinct layers, an upper alcoholic stratum per- 
fectly clear, and of a dark red colour, under it a turbid mixture 
yam the impurities, The clear solution may be decanted or 

wn off. 

By a decree dated June 11th, 1882, the Government of France 
offered a reward of 50,000f. for the discovery of greatest value 
relating to the utilisation of electricity for any of the following 

:—As a source of heat, of light or of chemical action; as 
a means of transmission of mechanical power, or of verbal com- 
munication in any form; or, finally, as a curative agent. The 
Minister of Instruction has now announced that June , 1887, 
will be the latest date for entering the cm soma and that the 
= will be awarded in the following December. The competition 
open to all without restriction, and savants of all nations are 
invited to participate in the award. 

Some time since a sensational paragraph went round the press 
— ice-cream poisoning case, which occurred in New 
Jersey. fessor Vaughan discovered that the cream contained 
tyrotoxicon, and announced that, under certain conditions, milk 
became highly poisonous. It seems that the authorities were not 
content with this conclusion, and as one of the victims died, a 
post-mortem examination took place, and the organs of the deceased 
were submitted to Professor Austen, of Rutgers College. He has 
just announced the discovery of arsenic in sufficient quantity to 
cause death. We can go “ow | to the use of milk again in comfort 
—which is satisfactory, seeing how little the Professors have left 
us to eat and drink. 

THE invention is announced of an entirely new fabric called 
Berandine from the name of the discoverer, Berand, who has 
found out a method of extracting from the outer covering of a 
peculiar kind of peat a textile which has valuable properties. The 
articles manufactured from this fibre resemble some woollens, but 
can be produced at a far cheaper rate, are very strong and service- 
able, and keep their colour well; mixed with wool the result is 
very satisfactory. As yet, however, the manufacture is quite in 
its infancy, but those learned in such matters consider that Ber- 
andine has a future before it, and we may expect to see it 
utilised in this country before long. The discoverer comes from 
Maastricht. The pr ing statement must be taken for what it 
is worth. We are extremely doubtful that anything worth weaving 
can be got from peat. 

From a paper on “Secondary Electrolysis,” by E. Semmola— 
Comptes Rendus—it appears that, if a small ribbon of platinum 
is immersed in a voltameter containing acidulated water, in such a 
way that its ends are opposite the electrodes of the voltameter, and 
a powerful current is passed through the latter, hydrogen and 
oxygen are evolved not only from the electrodes but also from the 
ribbon. This secondary electrolysis varies greatly with different 
conditions, and ceases altogether when the current is not strong; 
but if oxidisable metals are used instead of platinum, it becomes 
much more energetic. The phenomena are well seen with amalga- 
mated zinc, which is not attacked by acidulated water except when 
the current B soon When the circuit containing the voltameter 
is closed hydrogen is given off from one half only—the negative 
half—of the zinc, while oxygen is absorbed by the other half. If 
several pieces of zinc are imm in the water in the voltameter 
hydrogen is given off from each of them. This secondary electro- 
lysis is due to a current derived from the immersed zinc. 

Mr. E. L. NicHoLs, in the Journal of the Chemical Society, 
describes a set of experiments with aqua regia, nitric acid, hydro- 
chloric acid, and sulphuric acid, to illustrate the phenomenon that 
when finely-divided iron is placed in a magnetic field of consider- 
able intensity and exposed to the action of the acid, the chemical 
reaction differs in several respects from that which occurs under 
ordinary circumstances. With aqua regia, it was found that. the 
speed of reaction is greater in the magnetic field than without, 
and that the heat of chemical union is much greater. With nitric 
acid, the effect of the magnet was to greatly increase the speed, 
reducing the average time from eight minutes to less than one 
minute. With sulphuric acid, the reaction was uniform and com- 
plete, and ———s of the same chemical character within and 
without the fluid. The magnet was found, however, to increase 
po Ney of reaction, and to decrease the amount of heat 
duced. A series of measurements was made with nitric acid, in 
which powdered copper was substituted for iron. The reaction in 
the field was found to be identical with that which occurred when 
the magnet was not in action. 

In 1883 the | av waren of the Denver Water Company, one of the 
owners of landed estate in North Denver, on the highlands, just 
across Platte River, immediately opposite the business section of the 
city, conceiving his land to be underlaid at considerable depth with 
valuable coals, began boring for them. At a depth, says the 
Scientific American, of about 300ft. a stream of water was suddenly 
projected, with great force, from the bottom to a height 30ft. or 
40ft. above the surface, completely drenching his men and com- 
pelling a suspension of work. At first it was thought to be but 
temporary; but as it continued day after day without any percep- 
tible decrease of force or volume, and as the theory of its projection 
from true artesian sources, so to speak, became more and more 
apparent, Mr. Zang, owner of a ng brewery near by, concluded 
to test the matter for himself. In due time, apparently the same 
water was encountered at a depth of 300ft., and then followed a 
succession of like enterprises, all of which were successful. Many 
wells are now in operation, varying in depth from 250ft. to some- 
thing over 700ft., the deepest being that sunk by the county of 
Araphoe, near its splendid Court-house, which well is 910ft. deep, 
the whole one 3,000,000 gallons per day of twenty-four 
hours. The water is very pure and fine, : 


MISCELLANEA. 


TENDERS have been invited for the lengthening of the South 
Brisbane wharf, 


WE regret to learn that difficulties arising out of the re-organisa- 
tion of the Imperial College of Engineering, Tokio, have resulted 
in the loss to the new University of Japan of the services of Prof. 
T. Alexander. 

A TELEGRAPH cable is to be laid between Cape York and Thurs- 
day Island, Queensland. The tender of the Eastern Extension 
Company for the making, transportation, and laying of the cable 
for £10,000, will probably be accepted. 

CONSTANTINOPLE has at the present time a water supply from 
Lake Dercos, twenty miles from the city. This was A. by 
a French company, and was intended to supplant or supplement 
the supply, which the city has had for years, from an open reservoir 
six miles distant, in which the rain collected, and from which it 
was brought in iron pipes. 

THE germs of a new manufacture, which might become of con- 
siderable importance, appear in certain special exhibits of Muntz’s 
Metal Company, now to be seen at the Birmingham Exhibition. 
These are specimens of three coils of small tube jin., gin., and 
}in., which are intended for use instead of ordinary compesition 
piping. The exhibits are the invention of Mr. Thos. Budworth 

AT a meeting of the Waterworks Committee of the Leeds Cor- 
poration on Wednesday, it was decided to recommend the Town 
Council to adopt the scheme of Messrs. Filliter and Rofe, civil 
engineers, of Leeds, for the construction of a new tunnel in con 
nection with the waterworks for the borough, at an estimated cost 


of £35,700. Another scheme which was advocated would have 
involved an extension at a cost of ,000. 
Sir JoHN CoopE has sent an important to the Melbourne 


Harbour Trust, in which he estimates the cost of constructing a 
dock that will cover 63 acres at £1,336,000, and expresses the 
opinion that if the works were carried on with vigour they might 
be completed in six years. He also insists that, considering the 
character of the strata which underlie the West Melbourne swamp, 
the contemplated deck should either be constructed with concrete 
walls, or not constructed at all. 


Mr. Wm. Morcans, F.G.8., one of the examiners for mine 
rs’ certificates, has been ap inted Lecturer on Practical 
Mining in the Merchant Venturers’ School, Bristol, and Mr. Cook, 
Associate in Mining, Royal College of Science, has been appointed 
as his assistant. Properly equipped workshops have also now 
been added to the establishment. Mr. Sydney Everett, late a 
student in this department of the School, has recently been 
— a nati scholarship by the Department of Science 


THE following are the bids recently received for the construction 
of waterworks at Martin’s Ferry, Ohio, U.S.A. Four classes of 
pumping engines were bid on, viz.—(1) Vertical, direct-acting, 
compound, duplex engine, ag 1,500,000 gallons; (2) same 
types capacity 1,000,000 gallons ; (3) vertical, direct-acting, single 
cylinder, duplex engine, capacity 1,500,000 gallons ; (4) same type 
capacity 1,000,000 gallons. The tract was ded to the 
Gordon Maxwell Co., Class 2, at 7900 dols. The contract for the 
pipesand castings was awarded to the Cincinnati and Newport Iron 
and Pipe Co., at 30°83 dols. per ton for cast iren pipe, and 60 dols, 
per ton for special castings. 

The Assessment Committee of the West Bromwich Board of 
Guardians have presented a report upon the litigation between 
themselves and the South Staffordshire Waterworks Company as 
to rating. It is reported that the result of the litigation has been 
satisfactory, inasmuch that the company will have to increase its 
payments to an amount which, in the course of five years, will re- 
imburse the guardians for the expense involved in the legal pro- 
ceedings. To this, at the board meeting, some of the guardians 
demurred, declaring that the committee had in the first instances 
made exorbitant claims, and that the results of the litigation were 
very small when compared with the enormous expense. 


THE . <e of the industrial exhibition at Minneapolis, Minn. 


August 23rd, was made somewhat memorable by the fact that the 
machinery was set in motion by the President’s wife from Upper 
Saranac e, in the Adirondacks. All the other arrangements 


for the having been previously made, direct telegraphic 
communication was established between the exhibition building 
and the Minneapolis office of the Western Union Company, thence 
through Chicago, Cleveland, and New York city, with the country 
stopping place of the President’s party, when, upon a given signal 
that the circuit was open the whole distance, Mrs. Cleveland 
pressed a button which set the wheels turning in the Exhibition, 
over a thousand miles distant. 

THE electric launch Volta, which was designed and built by Mr. 
Skelton, at Millwall, has just made a very successful trip from 
Dover to Calais. The launch left Dover on the 13th inst. at 
10.30 a.m. and arrived at Calais at3 p.m. After a considerable 
delay at Calais the launch returned to Dover, where it arrived 
about 8 p.m., having travelled fifty miles, while the current from 
the accumulators still remained powerful enough for more work. 
On the trip the launch was in charge of Mr. Toms, pilot, who was 
accompanied by Mr. Reckenzaun, the patentee of the electric 
motor, and Mr. Stephens, one of the owners. Mr. Skelton has 
for some years past repeatedly called the attention of the Admiralty 
authorities to the superiority of the electric power over steam for 
the furnaces used by H.M. service, as they would be noiseless and 
always ready for use at an instant’s notice. 


Ow Friday, the -10th inst., the steamship Racilia, belonging to 
Messrs. Stephens and Mawson, of Newcastle-on-Tyne—which has 
recently been fitted by Messrs T. Toward and Co., of Newcastle-on- 
Tyne, with their ‘‘ Emphresis” patent forced-combustion apparatus, 
for burning inferior fuel and increasing the steaming power of the 
boilers—proceeded to sea for a trial of the apparatus. The results 
were satisfactory, and notwithstanding that the bunkers were full 
of the cheapest description of coal, and the engines opened out to 
their full powers, the draught had repeatedly to be eased, owing 
to the excessive generation of steam. After transferring those 
going ashore to the tug, the Racilia proceeded on her voyage to 
Constantinople, with a cargo of over 2000 tons. We may mention 
that Messrs, T, Toward’s system includes closed ashpits, and fire- 
bars of a special pattern, very thin, and placed closely side by side 
—i.e., without spacing pieces; also an arrangement of air tubes to 
the combustion chambers and furnaces, the air pressure being pro- 
duced by a jet of steam. 


AN accident took place on the 14th inst. in Belfast. The Albert 
Bridge, which spans the n some distance further up than the 
Queen’s Bridge, suddenly collapsed, and, it is feared, carried with 
it several persons.. A gradual sinking of the structure has been 
observed for the past two or three weeks, and just when the cor- 
poration were about to commence operations to have the defect 
remedied the centre buttress gave way, carrying with it an arch on 
either side, thus creating a gap some 60ft. in length. The 
accident occurred at half-past seven o'clock, and as the work- 
people were then returning from business, and the bridge is 
usually thronged at that hour, it is feared many lives have been 
lost. The corporation watchman has disappeared, and one woman 
and a child have been dragged from the ruins in a helpless condition. 
The bridge, which was of stone, was built in 1831. It was erec 
as a private speculation for the purpose of developing the county 
Down side of the river, and a toll of one halfpenny was charged for 
many years. S 


h 


tl 


it was p d by the grand juries 


q 
of Down and Antrim and the corporation, and the toll was abolished. 
Since then it has been gradually becoming too small for the traffic. 
The accident created much alarm in the neighbourhood, for as the 
over the bridge, their suddenly snapping 
ly with the light, 
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cases, be a directed 
writer to himself, and bearing a 1d. postage stamp, in order that 
iy 
communications which do not comply 
with these instructions. 


W. R.—There was a book published on the subject which you might get 
through Messrs. Spon, Charing cross. See also the “ of 

institution of Civil Engineers. 

J. H. H.—Chief engineers get from £12 to £18 a month, according to the 
service they are employed in, supplu and demand ; engineers get £9 
to £12, and third engineers £5 to £6. A good table is kept for them as well. 

Pozzurp Stcpent.— We have fully dealt with the question you raise under 
another form in an article *‘ On Pile Driving,” which you will find in our 
impression for April 2nd, 1886. No answer can be gwen to your question 
ag it stands becaus: it is incomplete. The crane jib is not rigid, and unless 
the amount of deflection is known, it is impossible to say what the strain on 
it would be. Assuming what is impossible to be possible, and that the 
crane, the chain, dec , were absolutely rigid, then the strain due to the fall 
of the weight would be infinite. 


PLATINA GLOW LIGHTS. 
(To the Editor of The Engineer.) 
Sin,—I shall feel obliged if any reader could give me the name and 
address of the makers of the Lewis platina glow fight, A.W. 
hester, September 9th. 


HYDRAULIC CASTINGS. 
(To the Bditor of The Bngineer.) 
Sir,—Would any of your readers kindly name the best brands of p'g 
iron to use in the a of castings for hydraulic purposes; such 
castings being subject t» heavy internal pressure, are therefure 


required to be very close and strong? Any suggestion that will assist me 
in securing good results will be appreciated by Hyprav.ic. 
September 10th. 


TAPERED SLUICE VALVES. 
(To the Bditor of The Bngineer.) 

Srr,—I have to 'y fora number of tapered sluice valves for use 
under a consid le hydraulic pressure. I am in doubt as to the amount 
of taper to be given. If the incline is too steep they will leak, if too 
small they will stick by their wedge-like action. Can any reader tell me 
where I can obtain information as to the wedging action of metals ? 

London, September 14th. 
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THE TRADES CONGRESS, 


Since our last impression was published, the members 
of the Trades Congress at Hull have supplied us with 
more matter for consideration. It is impossible to read 
the report of their deliberations without regret, showing 
as they do how entirely ignorant the speakers are of 
some of the rudiments of political economy, and we might 
even add of common sense. Some of the motions put 
before the meeting were sufficiently reasonable ; such, for 
this Con , the number of sanitary inspectors e 
tank that no man be pai 
viously passing a thoroughly practical examination.” This 
was intended, no doubt, to attack certain factories 


2jand shops in which unhealthy trades are carried 
232) on under unfavourable conditions. It may be worth 


mentioning in connection with this question, that the 
workmen themselves have, over and over again, pro- 
tested against interference —as, for example, the needle 
grinders of Redditch, who would not permit fans 
to be erected to carry away the murderous dust which 


gag | killed men oif before they were thirty with grinder’s 


asthma, the reason given being that if the trade was less 
unhealthy the wages would be smaller. It is pleasant to 
find more enlightenment among the men now-a-days. 


238 | But it is to be noticed that Mr. Howlett was opposed by 


Mr. McIntyre, of Glasgow, and Mr. Stradley, of London, 
and that a respectable minority voted against the motion. 
We also find that the members voted against the opening 
of museums and parks on Sunday, so that the men appear 
to desire that the public-houses shall not suffer from com- 
petition. The most astounding resolution carried was 
that of Mr. Bloor, of Burslem, “ That the large number of 
par es in this country calls for practical and imme- 
diate legislation, and that this Congress refers the question 
to the serious consideration of the Parliamentary Com- 
mittee.” The notion that legislation can improve trade 
would be amusing if it did not supply deplorable evidence 
of gross ignorance. Mr. Bloor did not attempt to go into 
details; possibly if he had done this the weakness of his 
resolution would have been made sufficiently manifest to 
lead to its immediate rejection. As it was, the resolution 
was unanimously carried. We shall await with curiosity 
the publication of the scheme for carrying it into practice. 

What shall we say of Mr. Maudslay’s proposition, “A 


the | minimum rate of wages to be settled by law which wil! 


enable workmen to live decently and rear their families?” 
It is impossible, we venture to say, to name any scheme 
more flatly opposed to the teachings of political economy 
than this. The amount available for wages in any country 
is derived entirely from the goods sold and from nothing 
else. It may happen that for a time the goods sold will 
not suffice to pay the wages spent on their production, 
but if the wages are still paid, they are paid out of 
capital, or, in other words, as we explained last week, out 
of savings accumulated previously ; and the result of a 
continuance of the practice will be the bankruptcy of the 
individual, the firm, cr the nation. Wages fixed by law 
must ostensibly be higher than those which would be paid 
under the ordinary conditions of supply and demand, for if 
they were not higher, legislation would be unnecessary. If 
they are higher, then the price of commodities must go up; 
and, as we have already pointed out last week, the work- 
ing man will be no better off than he is now. Let us su 

pose, for example, that wages in the boot and shoe trade 
goup. The immediate result will be that fitters, tailors, 
masons, joiners, will all have to pay more for their boots 
than they did before. All attempts to fix wages by 
any other law than that of supply and demand 
of commodity and of labour, are based on an entire 
ignorance of the source from which wages are derived. 
The popular opinion with men of Mr. Maudslay’s type 
seems to that wages come out of the pocket of the 
Bloated Capitalist. If he could realise that they really 
come out of the pockets of working men he might, perhaps, 
modify his views. Wages are paid by the consumers, and 
all over the world men who work with their hands or their 
brains constitute by far the greatest number of consumers. 
The employer is after all only the intermediary or middle 
man between the producer or workman, and the consumer. 
We speak now of the manufacturer as an employer, not as 
a capitalist. There is another objection to Mr. Maudslay’s 
scheme which he has, as a matter of course, passed over. 
If wages were fixed by law at a point too high—and any 
point higher than that fixed by the operation of natural 
laws must be too high—capital would seek other invest- 
ments; works mandir ah closed; blast furnaces put out; coal 
mines shut up, and the last state of the British workman 


be | would be worse than the first. As it is now, capital seeks 


investments abroad, where wages are lower than they are 
here. If Parliament fixed a minimum rate of wages, 
foreign competition would ruin the English working man. 
If, on the other hand, all the Governments of the world 
united to fix the rates of wages, then, as we have explained, 
there would be a corresponding rise in the value of all 
commodities, and the wages earner would be not one bit 
better off than he is now. We record with pleasure that 
Mr. Maudslay’s resolution was based on one put before the 
International Congress at Paris, and it proved to be too 
strong for his hearers, English working men are not 
universally idiotic, and the motion was not carried. 

As we read the report of the proceedings of the Con- 
gress, we come time after time on motions which incline 
us to doubt whether the delegates are really working men 
at all, They display so absolute an ignorance of subjects 
with which they ought to be familiar, that we rub our 
eyes as we read, and ask ourselves, Can such things be? 

ere, fay example, is a resolution, moved by Mr. Swift, of 
Manchester, “That in the opinion of this Congress the 


tematic working of overtime in many of the trades of 
the country is an evil to the large body of the unemployed, 


and ought to be discouraged.” We should like to ask Mr. 
Swift if he ever came across an employer who liked over- 
time or regarded it as anything but a nuisance. Overtime 
is always paid for at the rate of time and a-quarter to 
time and a-half, according to the extra number of hours 
worked. It is notorious that work done in overtime is 
usually inferior, both in quantity and quality, to that done 
during the regular day. From the capitalist’s point of 
view, there is nothing to recommend it; and Mr. Swift 
ought to know that it is only adopted from necessity. 
There are two or three ways by which it may be avoided. 
Thus, for example, a firm may refuse to take work to be 
delivered complete on a given day provided the fulfilment 
of the contract renders overtime necessary. We doubt 
that Mr. Swift would go so far as to suggest that a firm 
should refuse an order under any circumstances just now. 
The second way out of the difficulty is to employ two 
gangs of men, one set to come on at 6 p.m., when the day 
men leave off. Thus the night shift, if we may so call 
them, would have about two hours work per day. As all 
the cost and trouble of time-keeping, to say nothing 
of the inconvenience of one set of men taking u 
the jobs of another set of men, would be lead, 
we fear that the scheme would be highly impractic- 
able, and excessively unpopular with the regular hands 
of the firm. In fact the scheme would not work at all, 
save in a very few tradesindeed. This would in very many 
ways, be it observed, be quite different from the regular 
system of working day and night shifts, as carried on in the 
iron trade, for example. A third way out of the difficulty 
would be to put more hands on in the daytime. If this 
could be done, the employer would gladly do it without 
solicitation. We need not explain to our readers that it 
is just because it cannot be done for want of reom and 
tools, that the worry and expense of overtime are incurred. 
In this, as in far too many of the resolutions passed, we 
find ample evidence that the members of the Congress 
have not given due thought to the subjects they undertake 
to discuss. There can, indeed, be little harm done by 
bringing forward a lot of abstract propositions ; but they 
can do no good. We imagine that the working men repre- 
sented at the Congress desire to have practical questions 
peas discussed. We have no doubt that if any one 
ad put a resolution to the meeting to the effect that it was 
highly desirable that working men should all find plenty 
of employment at high wages, it would be carried unani- 
mously, But such a resolution would do no good. We 
believe we are correct in saying that the delegates in Hull 
have their expenses paid. The passing of a couple of 
dozen abstract resolutions seems to us to be a poor 
return for the outlay. It would be much better to 
take one resolution and put it into a practical shape, and 
discuss it thoroughly, than to send floating about the world 
a quantity of intangible—shall we say nonsense ?—so es 
that it cannot be a with or combatted, recommended 
as good or dismi as evil, save in a very unsatisfactory 
way. May we suggest, for example, that Mr. Maudslay 
should have drafted at least the general heads of an Act of 
Parliament fixing the minimum rate of wages to be paid 
in different places, and that he should have read this draft, 
explaining and illustrating as he went how it would, in 
his opinion, work, Again Mr. Swift, not content with 
saying that overtime was objectionable, which everyone 
admits, should have put forward a well-considered, definite 
working scheme for superseding it. If Mr. Maudslay and 
Mr. Swift are not equal to such tasks, then they have no 
business at the Hull Congress; and what we say of Mr. 
Maudslay and Mr, Swift we can also say of a good many 
other delegates. . 


RAILWAY GAUGE IN CEYLON. 

Durine the last thirty years the Government of Ceylon 
has carried out the construction of railways within the 
colony on the Indian gauge of 5ft. 6in., the main considera- 
tion which induced its adoption being the possibility of 
ultimate junction with the Indian system of railways by a 
line to be carried across a series of known as 
“* Adam’s Bridge,” which practically unite the island with 
the main continent. The local railways have received 

radual extension until an altitude of fully 5000ft. has 
mn attained in the tea and coffee planting districts, and 
but comparatively recently a trace has been completed and 
estimates prepared for a further extension desired to meet 
the wants of the most outlying of those districts. The 
Governor of the colony and the most influential of its 
public bodies have warmly advocated immediate procedure 
with this extension on the present gauge, und successive 
commissions have reported that not only would the exist- 
ing traffic make the extension remunerative, but that its 
transference from the road lines, which it at present 
greatly follows, to the already constructed railways, would 
pet materially add to the general income derived from 

em. 

Under such conditions it would seem natural to presume 
that sanction to immediate undertaking of the work would 
at once be given. But the Colonial-office has shown 
reluctance to increase the public indebtedness of the colony 
by the amount required for continuing the line on the pre- 
sent broad gauge, and consequently an alternative has 
been proposed to adopt one of extreme narrowness—only 
2ft.—the estimate for which itis believed will be so low as 
to remove all cause for the hesitation felt by the authorities 
in Downing-street on the score named. It is not within 
our province to discuss this question in its financial as 
but it is manifest that when it is proposed, within a com- 
paratively small area, such as that of Ceylon, to commence 
a break of gauge, there are many important questions of 
an foe yoy | character to be considered. It will be 
conceded, we believe, that under any conditions a break of 

uge must always be productive of inconvenience. We 
a not say that it can never be justified, but the reasons 
for its adoption must be exceedingly strong to warrant it. 
It has generally been held that at some time or other such 
a course must be followed in Ceylon. The vast extent of 
plain country which must eventually be traversed to unite 
the chief trading centres of the colony must, it has been 
held, be served by lines of the lightest construction, and 
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therefore that the continuance of the nt broad gauge 
“would in such a case have to be abandoned. On this 


_ ground those who now desire to break the gauge at once 
“urge that it may as well be broken now as at some later 
period. This argument has, however, given rise to fuller 
consideration being given to the question of railways in 
the low country than it has hitherto received, and there 
is no doubt that the present decision should be made largely 
a pep upon the needs of the future. 

~ “It may well be doubted if in a country where neither 
‘severe ients, curves, or embankments, are required, and 
where the cost of land is ni, a narrow gauge line offers 
any material gain in the matter of first cost, its character 
in other respects being equal; while few will be found to 
dispute that the working expenses, as com with 
paying load, increase in direct proportion to the narrow- 
ness of the gauge. Further, in the opening-up of districts 
almost entirely covered with fine forests, the carriage of 
timber must be looked to as one of the most paying items 
of traffic. It is certain that logs of 40ft. or 50ft. can 
hardly be safely carried upon a very narrow gauge, for 
reasons which it is not necessary to detail to the readers 
of Tue Exetnerer. The broader the gauge to be employed 
on such lines the greater will be the facilities for utilising 
profitably the vast areas of forest through which the lines 
of railway must be carried in the low country of Ceylon. 
‘If, can that can be be advan- 

, but rather a disadvantage, in ucin, e gau 

the development of. the plain is 
taken, the argument now made use of for breaking gauge 
while still within the hilly ranges becomes materially 
weakened. 

But independently of this point there remains the im- 
portant question as to whether it will be possible to carry 
the traffic required on lines destined to serve the tea and 
coffee estates on any such very narrow gauge as that con- 
templated, viz, 2ft. The case of a line now in full work 
within the Darjeeling district in India has been cited as 
affording an affirmative reply to such a query, and an 
influential mye recently waited upon the Secretary 
of State for the Colonies with the request that a report 
should be obtained to determine the capacity of a line of 
that character to serve the requirements of Ceylon. Until 
we are in possession of the facts to be shown by that 
report, we must suspend final judgment as to whether it 
can be advisable to construct some forty miles of railway 
in continuation of the main system on a broken gauge, 
when it is, to say the least, extremely doubtful, for the 
reasons above given, whether it may not form the single 
instance of such a break throughout the present and pro- 
spective system of the island. 

It has-certainly hitherto been held that on such a gauge 
as 2ft. the demands of first-class traffic, such as that which 
is carried by the | penne railways of Ceylon, cannot be 
met. Advocates of such a gauge for that colony say, how- 
ever, that this opinion is due solely to the fact that such 
diminutive railways have, until this Darjeeling line was 
constructed, been given only the character of light lines. 
They advance the theory that if all the attributes of an 
ordinary type of railway in heavy metal and sufficient 
sleeper dase were given to it, the very narrow gauge pro- 
posed would be as equal to the carriage and wear and 
tear of heavy traffic as the wider gauges are. Very care- 
ful estimating has demonstrated that between the cost of 
a railway of 5ft. 6in. gauge and one of 3ft. 6in., or of 
metre gauge, in the hill country of Ceylon, there is only a 
margin of £1000 per mile, and it is admitted that to secure 
such a limited saving the break of gauge is not desirable. 
But it is contended that when the reduction in gauge 
is brought as low as to 2ft. the-difference in first cost will 
approximate to £10,000 per mile. We find it impos- 
sible to realise the grounds for such an assumption. We 
must admit, of course, that an extremely narrow gauge 
lends itself freely to the rounding of vi 
such as have to be dealt with in all mountainous countries; 
but there is the difficulty of obtaining sufficient haulage 
power with any class of engine — to a 2ft. gauge 
competent to deal with the equally p gradients which 
have to be surmounted in such acountry. Then, again, 
how is the question of the increased sleeper base, which it 
is admitted is a necessity, to be met? Longitudinal, or 
continuous sleepers, can hardly, we should say, be adopted 
upon a very narrow gauge exposed to the exigencies of a 
traffic of first-class character. No system of tying at 
present known to us could preserve the gauge under such 
a trial round the exceptionally sharp curves im 
Equally difficult must it prove to preserve the relative 
elevation of the rails under such conditions. If, therefore, 
it must Feat necessary to increase the length of the 
sleepers themselves, what becomes of the economy to be 
gained in constructive cost? For if the length of the 
sleepers has to be made equal—say, to those required for a 
3ft. 6in. gauge—the roadway must be made equivalent, and, 
as we have erpey, it has been eg a for such a 

uge a saving of but £1000 per mile can anticipated. 
We have stated enough to oer that a further interesting 
problem in the matter of gauges is about to receive 
attempted solution, and our readers will, we feel sure, 
watch the course of such an attempt with particular 
interest. 

HIGH AND LOW LOCOMOTIVES. 


Ir the question were asked, “Given two vehicles, both 
having wheels the same distance apart laterally, but the 
height of the centre of gravity of one greater than that of 
the other—which would be most likely to overturn in use?” 
the answer would be, in most cases, the vehicle with the 
narrower base in proportion to the height of its centre of 
“arty . The adage that circumstances alter cases applies 

ere, however, with more force than many persons are 
-aware of. The locomotive engine supplies an example of 
this. For many years engineers held the opinion that 
the lower the centre of gravity of a locomotive could be 
kept, the steadier it would run; and the relative merits of 
engines with outside cylinders, in this respect, as com 
with those having inside cylinders, formed subject for 


debate, The inside-cylinder engine necessitates 4 higher 


sharp curves | eq 


boiler than does an arrangement, 
use of leaving clearance for the big ends of the con- 
necting rods, and room generally for the parts of the 
motion, and to give access to them. On the other hand, 
as an offset against the greater height could be put the 
action of the steam in the cylinders. 

It is well known that thealternate pressure of the steam on 
the ends of the cylinders tends naturally to rotate the entire 
engine horizontally round a centre or a turning point 
situate in the longitudinal middle line of the — the 
force being measurable by the total pressure on t 
bottom of the cylinder, multiplied by the distance of the 
centre of the cylinder from the turning point. The 
distance is a fixed measurement in any given engine, but 
the loads or stresses are constantly altering both in direc- 
tion and magnitude. Thus, when both pistons are moving 
forwards, each crank being at an angle of 45 deg. with the 
horizon, the turning stress about the central point is equal 
to the difference between the steam pressures in the 
respective cylinders, which difference will depend upon 
the grade of expansion in use at the time. When, how- 
ever, one piston is coming back towards the fire-box, while 
the other is still going forwards, the cranks being 
again at an angle of 45deg., the strain or steam pres- 
sures both act to turn the engine in the same direction; 
therefore the stress at the turning point will equal the sum 
of the stresses for each cylinder. A little reflection will show 
that inasmuch as the centres of outside cylinders are con- 
siderably further from the engine centre than are those of 
inside cylinders, the stresses on the cylinder ends act with 
proportionately greater leverage, and therefore with 
enhanced stress. The vibratory or “ boxing” movement 
of small outside cylinder tank engines when running fast 
is very perceptible. The advocates of outside cylinders, 
however, claimed that this action, so far as danger of 
derailment was concerned, was, as we have observed above, 
compensated for by the lower centre of gravity obtained. 
In the earlier days of railways locomotive engineers did 
not discern apparently so clearly as is now done the differ- 
ence between strains causing an engine to overturn’ and 
those tending to make it leave the rails. The risk of an 
engine overturning while running is very slight, even when 
going round sharp curves. Indeed, we cannot call to mind 
any instance of an engine overturning when running 
while stil] on the rails and nothing broken. The danger 
of derailment, so far as the engine action is concerned, is to 
or gri e flanges against the rails, tending of necessity 
to k flanges, wheels, axles, or rails; and here we may 
incidentally comment on the dearth of information extant 
about broken rails, as to the nature of the various examples 
a rail break or horizontally ? 

id it ike sealin — without any previous perma- 
nent set bonding ? Information on the 4 
in this way would be both interesting and instructive. 

It is gradually becoming admitted by locomotive super- 
intendents that high engines run easier and with less jar 
and shock than low engines, and we venture to say that 
there are at this moment locomotive superintendents who, 
if they had to build their last set of engines over again, 
would set their boilers higher. The reason why the high 
engine is the steadier is this—the gauge of the rails repre- 
sents the base of a triangle, and the centre of gravity of 
the engine represents its apex. Now if a side strain be 
caused to act on the apex of the triangle, it can be resolved 
into two other forces on the triangle, if we regard it for 
the moment as a truss or as a solid body. One of 
these forces will create a rotating strain, resembling 
in effect the action on a crank, if we regard the lower 
corner of the triangle farthest from the pushing strain as 
the shaft, and the apex or point where the strain is applied 
as the crank pin. e lower corner of the triangle is the 
turning point of the strain ; the purely rotary force being 
ual to the amount of the applied strain multiplied by 
the sine of the le at the turning point. But as we 
have pointed out, there is a lateral strain also, tendin 
to simply push the triangular gh sideways; an 


the magnitude of this stress will ual to that 
of the applied force multiplied b e sine of 
half the top angle of the triangle or its base. From 


this it will be obvious that the greater the lower angle 
and its natural sine, as compared with half the apex angle 
and its natural sine, the greater wil! be the oversetting or 
pes ae and the less will be the lateral strain on the 
rail. e high engine complies better with these condi- 
tions than the low. Consequently, the bursting action on 
the rails is proportionately reduced, while the margin of 
safety —_ the high — oversetting is so great as to 
render the risk of danger from that cause altogether insig- 
nificant. For example, a body cannot overturn until its 
centre of gravity overhangs its base. Before this could 
take place with an engine of 4ft. 8hin. gauge, and whose 
centre of gravity is 6ft. from the rails, the engine must be 
inclined to an angle exceeding 22 deg. Besides this, other 
elements of safety attend the high engine. For example, 
as it strikes the outer rail of a curve with less force than 
does the low engine, there is less tripping action operatin, 
to cause an upset. The high engine, just as witk the ol 
high, narrow mail coaches, having their piles of luggage on 
the roof, and generally high centre of gravity, has a long, 
gentle, easy swing, coming slowly into motion and slowly 
coming to rest again, without those = and shocks 
strongly perceptible with low engines. en as regards 
ease of traction or propulsion, as well as the diminished 
risks of broken axles, wheels, and rails, and the reduced 
vibration influences on all parts of the engine, and their 
attendant evils in shaking nuts and joints loose, and 
causing crystallisation, everything is in favour of the high 
engine. ere may be men still alive who prefer the low 
engine, but we venture to think that they do so more 
from early impressions than from any ific reason, and 
that when they really study the matter carefully they will 
change their views. ; 

It must not be forgotten that our reasoning is based on 
the fact that the locomotive is carried on springs. The 
effect of the high centre of gravity is to produce an 
augmented stress on the outer springs and a diminished 


stress on the inner springs, and the higher the centre of 
gravity the greater will this downward thrust be. If it 


was possible for the centre of gravity to. be at the same 
level as the rails, then the effect of the engine in ing 
round a curve would be wholly lateral, no vertical com- 


ponent being existent; and the elastic action of the sprin, 
would be eliminated. The high engine runs more easily 
than the low, because it makes better use of the- elasticity 
of the springs on which it is carried. 


THE ALKALI MANUFACTURE, 


Tue makers of alkali by the older process seem to have 
again united to force up the price by a species of combination, 
But there is still a competition between the alkali makers by 
the older and newer process which is not so easily overcome 
and which shows itself in effect on the exports. In the first 
seven months of the present year the exports of alkali are 
officially reported as 4,104,453 cwt., which is about 360,000 cwt, 
less than the quantity for the corresponding months of the past 
year; and the exports of bleaching materials, separately given, 
are also less. The imports of alkali, which are not important in 
point of quantity, show a significant increase, so that it is apparent 
that the chemical trade does not retain its importance either in 
the home or the foreign markets. The reason chiefly is that the 
makers here adhere to the older process, and that some makers 
abroad are adopting the newer process, and in some countries 
are to a certain extent ee hy chemical products out of the 
field. It is important in this connection to learn in what 
countries the substitution of other alkali for our own is taking 
place; and an inspection of the official returns of exports, 
showing that it is to Russia, Germany, and Holland that the 
decline is mainly due—exports of alkali to these countries 
showing a falling off month after month of most marked extent ; 
so that it may be not unfairly deduced that the loss of trade is 
largely attributable to the increased production on the continent, 
where the ammonia process has of late grown. It may be added 
that to the United States of late there has been a e and 
satisfactory increase in the amount of alkali sent—the in- 
crease last month, for instance, being over 25 per cent. on the 
quantity for the corresponding period of last year. But the 
falling in the demand of the Continent is very important, and 
it has its teaching as to the duty of chemical makers here. Any 
forced advance of the prices of soda crystals would only result 
in the use of the forei product, because it would not 
advance in proportion. On the other side the fact remains that 
the producers of soda crystals by the older method lose by the 
sale of the article at present prices, and thus there is some 
justification for the attempt to force up those rates. Still, the 
difficulty remains that the tendency is to crush out the Leblanc 
soda manufacture, except so far as it is necessary for the pro- 
duction of bleaching powder. The situation of this old industry, 
and especially on the Tyne, is one of interest of a painful character, 
for it is growing more and more critical owing to the increased 
and increasing competition with the alkali made by the ammonia 
process at home and abroad. The makers have the advantage of 
very cheap raw materials, and on the Tyne they have the benefit 
of the proximity of the salt in South Durham, which is now 
reducing the price of that article to the chemical makers on the 
Tyne by at least 2s. 6d. per ton. If by any means the brine 
could be brought from the Tees to the Tyne, the difficulty would 
be solved, and the cheap ammonia soda of the latter would 
rule the chemical markets of the world as its Leblanc soda long 
did. 
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ENGINES IN THE NAVY. 


Anoruer failure is recorded of that machinery on which so 
much depends. H. M. corvette Pylades went out for her trial trip 
on Tuesday. The trip was brought to an abrupt conclusion 
because, it is said, of the “failure of her safety valves.” This 
is a very remarkable species of failure. We may say, indeed, 
that it is unprecedented. Concerning the nature of the failure 
there is, of course, manifested the usual official reticence. Until 
the statement is confirmed, we shall “ safety valves” as 
a misprint for something else. The Pylades is quite a new 
vessel of 1420 tons displacement; estimated speed, with forced 
draught, 13 knots; cost, £80,000. She is under orders to pro- 
ceed to the North American station. 


ROWLAND MASON ORDISH. 


We regret to announce the death, on the 12th inst., at his 
residence in London, of Mr. Rowland Mason Ordish, an engineer 
well known to many of our readers, and whose reputation will 
live in the numerous important works he has carried out. Mr. 
Ordish was born near Derby, at a village where his father prac- 
tised as a land agent and surveyor ; but excepting what he saw of 
building operations incidental to his father’s business, the son 
had no special education as an engineer. Coming to London 
about the year 1847, when he was twenty years old, Mr. Ordish, 
after a few months in the office of an architect, was engaged as 
an assistant by Mr. R. E. Brounger, an engineer then well known 
in London, and who is now in the Public Works Department of 
Cape Colony. While with Mr. Brounger Mr. Ordish was sent to 
Denmark on a survey connected with a projected railway. On 
his return to England he was engaged on structural work, and 
at a time when bridges and buildings of new types were needed 
for the earlier railways. He soon showed conspicuous talent, 
there being no lack of opportunity in those days for draughts- 
men of capacity. The Victoria Bridge, over the Thames at 
Windsor, was the first work of the kind that Mr. Ordish was con- 
nected with, and in designing the details of this structure he 
had a considerable share. It was about this time that the sink- 
ing of bridge cylinders and caissons by pneumatic processes was 
first introduced; and in the application and development of these 
he thenceforth took a leading part. In 1850 Messrs, Fox and 
Henderson, of Birmingham, undertook the construction of the 
Hyde Park Exhibition building, and Mr. Ordish, having been 
lent as an assistant draughtsman to Mr.—afterwards Sir Charles 
—Fox, proved so efficient that the important work gradually 
fell to him; and he with Mr. Fox made at the office in West- 
minster the whole of the detail drawings for execution at the 
Soho Foundry, Birmingham. The use of cast iron for trellis 
girders, the bracing of columns in numerous tiers, and the 
framing of the whole so as to allow safe and rapid erection, had 
then to be thought out for the first time, and the building then 
designed has been followed as a type to the present day. Before 
the Exhibition was opened, in May, 1851, Mr. Ordish was called 
to Birmingham to assist in making the tem Nee yo of the 
New-street Station roof, then the largest that had been made of 
iron, and when this was finished he was engaged on the Crystal 
Palace at Sydenham. Although the re-erevcion there, with large 
additions, of the Hyde Park byilding, was successfully carried 
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out, Mr. Ordish never was of opinion that such light structures 
of iron and glass were the most suitable for permanent purposes, 
and the endurance until now of the Crystal Palace is mainly due 
to the admirable skill with which the columns and girders 
are arranged and braced to transmit the various strains to which 
they are subjected. From this time forward Mr. Ordish was a 
trusted friend and coadjutor in the numerous works on which 
Sir Charles Fox was engaged. The widening of the Victoria 
Railway Bridge over the Thames at Chelsea, and the numerous 
bridges at Battersea by which the railways approach the river, 
were among the works then carried out. phn: om was a bridge 
with three spans of 120ft. for the Queensland Railway, in which 
the upper or compression members of the girders were of cast 
iron tubes, the usé of these, and the skilful connections which 
render them trustworthy, exemplifying in a very able way the 
opinion which Mr. Ordish shared with Sir C. Fox, oncidily 
against most of the profession, that cast iron properly applied 
might be thoroughly depended on for such a purpose. He 
carried out the same idea later on in his design for the 
Amsterdam station, erected in 1863 for the Dutch-Rhenish 
Railway, where roof trusses of 120ft. span were made with tubular 
cast iron compression members. Mr. Ordish was for a time chief 
draughtsman at the Works Rn going som of the Admiralty, but 
having become fully establi on his own account, he carried 
out during the following years works of various kinds, confining 
himself, however, mainly to iron structures and their foundations, 
His work at the Crystal Palace had brought him into contact 
with Mr. Owen Jones, the distinguished art designer and colourist, 
and they carried out several works together. Among these was 
a Kiosk for India, desi in a Moorish style, but including the 
roof, entirely of cast iror. It was in this building that Mr. 
Ordish first applied the plan of giving stability to columns 
against the outward thrust of an arched roof where no 
abutments were available, by attaching them to founda- 
tion plates or girders running inwards from the bases of the 
columns. He applied somewhat the same principle later in 1876, 
when he designed the roof over the Enoch-square Station in 
Glasgow with a ie of 198ft. Between 1860 and 1875 Mr. 
Ordish constructed the Amsterdam Crystal Palace, the Dublin 
Exhibition building—lately re-erected at Battersea as the Albert 
Palace— Watson's Building in Bombay, and several others with 
novel and interesting features of design. Among these was an 
iron and glass building designed in 1868 for Sir G. Gilbert Scott 
to serve as a winter garden at the new Leeds Infirmary. Here, 
without abutments or tie rods, a lofty roof was constructed as a 
rectangular dome. From this time till his death Sir G. G. Scott 
consulted Mr. Ordish on all important questions of structure. 
An interesting case was that of the octagonal Chapter House 
at Westminster Abbey, where the ancient and beautiful vaulted 
roof, having shown signs of failing, is now, while apparently 
resting on a light central marble column, really suspended from 
an unseen polygonal iron roof above, designed by Mr. Ordish. 

In 1868 Mr. Ordish constructed the Francis-Josef suspension 
bridge over the river Moldau at Prague, with a central s of 
500ft. on his principle, for the first time applied, of rigid sus- 
pension. Working drawings of this bridge have appeared in our 
“ portfolio.” The catenary chain is of steel link bars, The beauty 
of this structure and its stability under severe test loads gained 
for its author from the Emperor of Austria the gold medal of 
Arts and Sciences, the highest honour of the kind in the 
country. A second bridge over the same river was built by Mr. 
Ordish soon after, and again later, another on the same principle 
at Singapore. In 1872 ascheme for the Albert Bridge at Chelsea 
was before Parliament, and was authorised only on the condition 
that Mr. Ordish should de-ign it. Constructed on his rigid suspen- 
sion system, the design was unfortunately marred by the owners 
of the bridge insisting on having a steel wire rope instead of the 
link chain that Mr. Ordish desired—correctly desired as has been 
since proved, for the rope having been insufficiently protected is 
at the present time being removed by the Metropolitan Board 
of Works, and chain links substituted, Mr. W.H. Barlow, past 
president of the Institution of Civil Engineers, had full con- 
fidence in Mr. Ordish’s ability, and entrusted him with many 
works of importance for the Midland Railway and elsewhere. 
At the opening of the St. Pancras station Mr. Barlow stated 
Less Brae the design of this roof was Mr. Ordish’s, A few 
years later the Glaagow station above referred to was built 
somewhat on the same lines. Not only in the design of these 
roofs, but in the appropriate te doped of the connections and 
other details, is Mr. Ordish’s skill apparent. Mr. Ordish 
designed for Mr. J. Heywood, the engineer of the City of 
London, the bridge over Farringdon-street, which forms part of 
the Holborn Viaduct. This bridge is entirely of cast iron, 
the roadway being formed of corrugated cast iron plates, with 
caulked joints like a tank. For a heavy dead load of con- 
crete and granite, and the traffic of a London street, cast iron 
may be deemed the best and most durable material. 

Another of Mr. Ordish’s important works is the roof over the 
Albert Hall at South Kensington, which he designed with the 
co-operation of Mr. Max am Ende, who was at that time his chief 
assistant. This roof, which presented many difficulties, is con- 
structed as a dome elliptical in plan, the outward thrust of the 
ribs, which act also partly as girders, being taken by a horizontal 
iron ring on the walls, 

_.. During the later years of his life Mr. Ordish has suffered from 
ill-health, but has at all times been fully engaged in advising 
architects and others on important questions of foundations and 
iron structures. One of his recent works was a design made, in 
conjunction with Mr, Ewing Matheson, for the Tower Bridge, as 
an alternative to the design of the City Architect which is now 
being carried out, and about which we not long ago expressed 
our opinion freely. Mr. Ordish was, as it were, born to his pro- 
fession. With a marvellous feeling for strength and proportion 
in the materials he handled, he was a man of fertile resource, 
hardly ever repeating himself, and able to solve difficult engi- 
neering problems where no one else could see a way of doing 
so. One of the most interesting incidents in his career is the 
number of pupils, foreign as well as English, who have passed 
through his office, and the majority of whom have since made 

mark in positions of trust and importance. Mr. Ordish 
was ever ready to impart his knowledge to others, and would 
give full credit to his youngest pupils for what they could do or 
suggest. The numerous engineers in all parts of the world who 
have served under him will hear with regret of his death, and 
will gratefully give credit to their old master for the solid prin- 
ciples of construction which they gained from his precepts and 
example. Mr. Ordish was little known outside the profession, 
but those who were acquainted with him appreciated him as 
pre-eminently “aman who knew,” and in structural designs, 
and various ingenious details, now often repeated and even 
hackneyed as the common property of engineers everywhere, 
they recognise his original handiwork. In no spirit of exaggera- 
tion we venture to say that during the last twenty years R. M. 
Ordish has been the ablest and most original engineer in this 
country for all matters of structure. Mr. Ordish was in his 
sixty-second year. The cause of death was heart disease. The 


funeral takes place to-day—Friday—at Highgate Cemetery, 


THE EDINBURGH INTERNATIONAL 
EXHIBITION, 

Tue advantages which wall engines possess both in the 
matter of saving in first cost and of economy in space and 
fitting would lead one to expect for such a description of 
engine a greater demand than evidently exists, in Scotland 
at least. One of the very few firms exhibiting engines of 
this kind in the Exhibition is that of Messrs. Thomas 
Aimers and Sons, of Waverley Ironworks, Galashiels, 
whose productions in this line are already pretty well 
known to the Scotch millowners, &c. The engine shown 
in motion at their stand in the machinery section is of 
4-horse power, having Gin cylinder with 12in. stroke, 
designed to run at 150 revolutions per minute. The 
illustration, page 235, sufficiently shows the arrange- 
ment adopted, the engine requiring no foundation, is 
bolted vertically—or where there is insufficiency of height 
diagonally—to any ordinary wall. With the view of 
demonstrating that the engine is well balanced and 
free from vibration such as might tend to injure buildings, 
the example under notice has been attached to a wooden 
partition of very light construction. Although slightly to 
the disadvan 
of fitting has little or no effect on the partition. A special 
feature of the engine is the high-speed — with 
which it is fitted, this being the patent of Mr. Aimers. 
The balls are fitted on the arms of a fly-wheel, thereby 
securing perfect steadiness of motion, while at the same 
time the wheel acts as a guard to the balls. The direct 
attachment of the spri to the balls without the inter- 
vention of levers and joints tends to greater sensitiveness. 
The balls are connected direct to the valve rod. The 
governor can be made to work in any position. : 
We illustrate a steam hammer exhibited by Messrs. Davis 
and Primrose, Leith. Itis what they call a2cwt. hammer 
—that is, the piston-rod with hammer head weighs 2-cwt. 
The diameter of the cylinder is 7in., and the cylinder 
allows a maximum stroke of 14in. The anvil block is 
cast with the frame, as is a common plan in these very 
small hammers; one which the makers do not adopt for 
those of larger size and power. This style and size of 
hammer is made for small shops, where the work done 
does not exceed pieces of 4in. diameter, and they are useful 
for even the lightest work, asthe stroke may be reduced to 
less than lin. in rep one It can be worked by the hand 
lever A when single dead blows, or a succession of such, 
are uired. hen the operator lets go the handle A 
the self-acting motion comes into operation, and a con- 
tinual series of equal blows will be given. The handle B 
is used for regulating the length of the stroke. Thus, if 
this handle is moved to the lowest notch of the quadrant, 
the length of stroke of piston will be less than lin., or the 
shortest stroke ible is given; and if the handle B be 
moved to the highest notch in the quadrant the longest 
stroke will be given. In addition to these methods of 
working the hammer, there is a motion by use of which 
the smith can dispense with an attendant or hammer 
driver. The movements are all effected by the foot of the 
smith acting on the short lever seen projecting from the 
slot in front of the hammer near the treadle plate. The 
smith places his foot on this treadle plate and depresses it 
until steam enters the cylinder and the hammer starts into 
motion. If the smith wants a single heavy blow he 


depresses the short lever, the hammer falls with increased | 


force, and will remain on the forging or anvil until the 
smith relieves the pressure of his foot somewhat, when the 
hammer resumes making blows of ordinary force. By 
another movement of his foot on this lever he can suspend 
the hammer as above stated. 

Messrs. Blake, Barclay, and Co., of Greenock, exhibit 
combined engine and centrifugal separating machine, which 
we illustrate by the engravings on page 235. The 
centrifugal machine is of the kind made for general pur- 
poses. The drums are of steel throughout, with cast iron 
centre cone. The spindle is of steel, running in hard bronze 
adjustable bearings. The internal lining is composed of 
wire cloth and perforated metal fixed to the periphery with 
detachable brass segments, allowing patching or re-lining 
of lining without having recourse to soldering. The 
arrangement of the combination is one which commends 
itself, and needs no further description. _ 

We also illustrate the engines of the steel screw yacht 
Sareea, constructed for the Egyptian Government by 
Messrs. Ross and Duncan, Whitefield Works, Govan. 
The cylinders are 10in. and 20in. diameter, with piston 
stroke of 14in. The valve ~— is Bremme’s patent—the 
best development of the old Hackworth gear—and is 
applied in a rather interesting manner, so as to give the 
greatest durability and most satisfactory details of 
mechanism. In its elementary form, as is well known, 
the Bremme gear consists of an excentric with a stiff arm 
projecting from the excentric strap, guided at an inter- 
mediate point by a swinging link or radius-rod, which 
latter is carried by a bracket which can be turned around 
a centre, this centre coinciding with the axis of the joint 
of the guided point of the radius arm when the crank is 
on its dead points. By changing the angle of the bracket 
the engine is made to go forward or backwards, and at 
intermediate positions any desired degree of expansion is 
given with uniform lead. In the engine of the ous the 
radius-rod or swinging link is carried by a double bar 
supported by a lever at one end and by a curved slot at 
the other, the radius of each of these being equal to 
the length of the radius-rod, and the line joining 
their centres passing through the centre of the 
joint of the excentric arm and radius arm when the 
crank is on either dead point. This arrangement gives 
the best distribution of stresses and proportion of parts. 
By the use of double rods to the valve spindle a lon, 
radius arm is obtainable, with correspondingly smal 
variation of angle and stress on the joints. It will be 
noticed that the are only moved in reversing or vary- 
ing the expansion. In ordinary working they are at rest. 
A well-constructed link motion for one cylinder has two 
excentrics, four double joints, and one single joint con- 


of the engine in running, this severe mode | Engli 


stantly working, or eleven parts in ally whereas Bremmte 


gear for one cylinder in its best form has one excentric 
and four single joints constantly working, or five in all. 
The simplicity, durability, and beauty of mechanism of 
the Bremme gear are now leading to its extensive adoption. 
The cut-off in the up and down strokes can either be equal 
or unequal as desired, uniformity of lead being kept at all 
grades of expansion. The Sareea is a handsome steel 
screw. yacht, 68ft. long over all by 12ft, beam by 7ft. 
moulded depth, with elegantly fitted cabin and very 
complete fittings, and has been ordered on account of the 
po a agg of Egypt, through Messrs. Bastin and Lawson 
of London. 


ZINC PRODUCTION IN EUROPE AND THE 
UNITED STATES. 
THE Oppeln—Silesia—Chamber of Commerce has just pub- 
lished a report concerning the production of zine in above- 
named countries, out of which the following is extracted. The 
weights are in English tons:— 
| 1984. | 1983, | | 1881. 


Bhenish and Belgian districts 190,522 | 123,891 | 119,193 | 110,989 
Silesian do... .. .. ». 76,116 | 70,405 68811 | 66,497 


French and Spanish do.:. 15,341 | 14,671 18,075 18,858 
Austrian do. | 2867 | 3,199 | 


257,767 | 244,228 | 239,259 | 226,783 
American do. 30, 34,790 | 33,765 | 30,000" 
Total... .. .. .. «| 287,767 | 279,018 | 273,024 | 256,783 


* The figures marked with an asterisk are estimated. 


In the year 1885 the prices, owing to over-production, became 
lower than they ever had been since 1849, and in consequence 
negotiations were set on foot to form a coalition. In August 
this was consummated, the basis of which was that the Rhenish, 
Westphalian, and Belgian zine smelters bound themselves from 
the year 1886 to limit their production to that of 1884:- All 
the English and some of the French works joined the combina- 
tion, which to begin with was to remain in force three years, 
beginning in 1886. In the year 1885 the works belonging to the 
combination produced :— 


Tons. 
French and Belgian district .. . + oe 102,215 
Rhenish do. -. 87,881 
English do. - 21,628... 

241,844 


The Silesian smelters have the right at some of the works to 
increase the production by 5 and in some cases by 7 per cent. 
According to the report the good effect of the combination was 
very speedily felt. The prices immediately rose, and by the 
close of the year it became apparent that the existence of the 
Silesian zinc works had been secured, although the price then 
stood much below the average of the last ten years, It is now 
to be hoped that the comparatively small stocks will soon be 
— when, if the demand keeps up, a rise in prices must 
follow. 


TENDERS. 
NORTHWICH LOCAL BOARD.—WATERWORKS—LAYING 
OF MAINS. 


For laying pipes, &c., from Cote Crook to Heywood Reservoir. 


& «4, 

J. B. Mather, Hull—withdrawn .. .. .. .. .. 3,029 11 8 
H. W. Gould » Southam pt pted .. 428016 0 
J. W. Pickthall, Yeoviland Southampton .. .. 4,57213 6 
William Drewitt, 5 ill 
Innes and Wood, Handsworth .. .. .. .. .. 40416 3 
James Holland, Castle-North’ oo te co & 
James Bush, Preston .. .. oe 5,687 1 0 
John Brigg, Bingley 5,781 13 3 
Small and Sons, Handsworth .. .. .. .. .. 880 17 2 
Pickthall and Sons, Merthyr Tydvil .. .. .. .. 65961 4 6 
ames Dyson, Ellesmere, Shropshire.. .. .. .. 7,004 9 3 
George Law, Kidderminster... .. .. .. .. .. 7,161 0 0 
Walmsley and Co., 
Josiah Dale, Northwich .. .. .. .. .. .. .. 9,846 0 0 
Walmsley and Co., Preston .. .. .. « 10,50) 0° 0 
Holmes and Kershaw, Bradford .. .. .. .. .. 11,889 1L.11.. 
John Mackay, Stoke-upon-Trent.. .. .. .. .. 12,287 810° 
Oliver Norris, Heaton, Bolton-le-Moor .. .. .. 24,473 12 5 


UNIVERSITY COLLEGE, LONDON, ENGINEERING DEPARTMENT.— 
We notice from the prospectus of this Department that the exami- 
nation for the Gilchrist—entrance—Engineering Scholarship of £35 
per annum is to be held on the 28th and 29th inst. Candidates 
must be under nineteen, and the subjects of examination are :— 
I, Mathematics; II. any two or more of the following: (a) 
mechanics ; (b) mechanical drawing; (c) examination on some 
subject connected with engineering ; (d) French or German; (e) 
the use of tools. The examination is intended to be of such a 
standard as can be by lads from school, who have sm to 
acquire some knowledge of mechanical pursuits. The appliances 
of the engineering laboratory—under Professor Alex. B. W. 
Kennedy—have been very much extended during the past year, 
mainly through a grant from the Gilchrist Trustees, and are now 
very complete in the direction both of experiments in elasticity and 
the strength of materials, and in the economic work of engines 
and boilers. Laboratory work is so arranged that students go 
through a systematic course of experiments in these and other 
connected subjects during the session. 


THE RussiAN ARMY.—From official returns which have just 
been published in Russia it appears that the effective strength of 
the Russian army during the year 1884 amounted to 30,889 officers 
and 798,908 men. The number of cfficers on January Ist, 1885, 
showed a decrease of close upon 500 on that of the preceding year, 
principally owing to the introduction of revised regulations for the 
officers of the higher ranks on account of age or physical unfitness. 
The following figures show the strength of the regular army on 
January Ist, 1885, viz.:—Infantry, 954 battalions, 513,861 men ; 
cavalry, 330 squadrons, 59,262 men; artillery, 368 batteries, 1640 
guns, 574 parks, 77,571 men; engineers, 304 battalions, 22 parks, 
20,533 men; total, 671,227 men. In addition to these must be 
added the peace strength of the Cossacks forming part of the 
standing army, viz.:—285 ted and 50 di ted sotni 
with 96 guns, giving a total of 2169 officers and 44,920 men, out of 
a total war strength of 158,000 officers and men. The most strik- 
ing feature in these returns is the large amount of sickness and 
the excessive number of deaths which occur in the Russian army, 
the number of deaths during the year being no less than 6327, or 
7°29 per cent. of the effective strength, a formidable percentage 
when it is conside that the men are in the flower of their 


th. The most fatal diseases consumpti 
inflammation of the bows, 
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RITISH RAILWAY. 


Hit 


EXPRESS ENGINE—NORTH BRITISH 
RAILWAY. 

We illustrate above and on page 230 a very fine locomotive 
designed and constructed at Cowlairs Works by Mr. M. Holmes, 
locomotive superintendent of the North British Railway, and 
exhibited at Edinburgh. 

This engine is one of six now being builtat Cowlairs andintended 
to work the passenger service between Glasgow, Dundee, and the 
North, vid the Tay Bridge, which it is hoped will be opened for 
traffic next summer. 

The following are the principal dimensions of the engine :— 


Boiler :— ft. in. 
Diameter of barrel, outside, at fire-box end .. .. 4 4 
ness of plates, Yorkshire iron ee 
Fire-box Shell :— 
Breadth outside at bott.m .. .. .. 4 1 
Fire-box :— 
Length of fire-box ins'de,top.. .. .. .. .. .. 5 
om .. 5 112 
Breadth of fire-box inside top... on 
bottom. . 3 
»» back end 5 1 
Taubes 
Diameter outside... .. .. .. .. 
Length between tube plates .. .. 
Heatrng surface :— 
Gratearea .. .. .. 21 sq. ft. 


i} i 
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Cylinders :— ft. ia, 
Inside diameter of cylinders .. 
Stroke of piston .. .. .. 

Width of steam ports 
exhaust ports .. .. .. core @- 
Centre to centre of cylinders .. .. .. .. 2 8 

Excentrics :— 

Throw .. .. 0 6} 
Diameter.. .. 1 4} 

Length of excentricrods .. .. .. «. 
Length of rods peat 6 6 

Wheels: — 

D of cou wheels on tread és 
Thickness of all tires when finished 
base :— 
From centre to centre of bogieaxles .. 
Total wheel base adr be SBOE 
Bogie, diameter of journals 0 6 
Driving, diameter of crank pin journals be . ° 8 
4 
diameter of journals .. 8 
Traihing, dlemeter (conical) céntrs, at outstde, 
» length ab 06 ab 

Weight of engine :—40 tona 15 cwt. 

| Tender :— 

| Water capacity oftamnk .. 2550 gals. 
Coal capecity.. .. .. «. 5 tone. 
Total weight of tender .. .. .. .. « 8: tons, 


DELTA METAL 


DELTA METAL STEAM LAUNCH. 
Tue Hamburgische Correspondent contains an interesting 
notice on Delta metal steam launches, of which Herr Holtz, 
Harburg, is making a speciality. Above we give an illuatra- 
tion of one of these launches, destined for the German colony 
in Central Africa. The plates aid angles are of rolled Delta 
metal, and the stern, keel, and propeller are forged of the same 


; and in order to facilitate ihe transport, it is con- | 


structed to take to pieces and to be easily put together again. 
Another large launch is now being built, which can also be taken 
to pieces, it ~~! gee that no piece should weigh more than 
sixty pounds. advantage gained by using Delta metal 
instead of steel in the construction of these launches is that 


STEAM LAUNCH. 


whilst it possesses the same strength as the latter, and can thus 
be made of same thickness of material, it is practically incor- 
rodible, which becomes of great importance in countries where 
skilled labour is out of all question, and where steel and iron 
hulls rust through in a very short time unless continually 
painted. The price of the finished launches is about twenty to 
twenty-five per cent. more than of similar launches built of 
steel; but taking into consideration that Delta always retains its 
value, it is maintained that the Delta launches are the cheaper. 
| The editor of the Hamburg paper jokingly observes that the 
| navigators of the Dark Continent need never be “hard up,” 
— they can always cut off a piece of Delta metal and thus 
replenish their purse. 


THE CLARKE AUTOMA 


TIC BOILER CLEANER. 
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CLARKE’S AUTOMATIC BOILER CLEANER. 
We illustra‘e above a machine recently invented and patented 
by Mr. Thom Clarke, of Meldrum, Kilbeggan, West-Meath, 
Ireland. It js designed by him for the purpose of automatically 


feeding steam boilers with water. We give a short description 
of the machine, from which it will be readily understood how it 

The exterior view shows the machine as it is attached 
the bojler, and the interior view shows its construction. It 


consists of a suitable closed-in chamber, and is fitted with a 
suction pipe, steam pipe, charging pipe, and a boiler-feed pipe. 
To start the machine, steam is admitted through the 
pipe, and is allowed to flow out through the drip cock. When 
the machine is worn these cocks are shut; a vacuum then takes 
a and water is drawn up through the suction pipe, and 
ows down through the machine, so filling it. The suction pi 

is fitted with a non-return valve. As the water rises in the 
machine it supports the main float, and consequently the rod 
and lever which are attached to it, but it cannot lift them, as 
the main lever is held down by the tail-piece of the second lever, 
When the second float and its lever is lifted, the main one is 
released, and rises; at the same time the lever Z is lifted. The 
end of this lever works in a slot in the rod ZZ, and thus allows 
the rod Z Z to rest on the top of the balance valve. The main 
lever in lifting opens the steam valve, and steam flows into the 
machine. When the pressure is equalised with the boiler, the 
balance valve openr, which it is assisted in doing by the weight 
of the rod Z Z, and the water then flowsinto the boiler. As the 
water lowers, the second float is not supported, but cannot 
return to its place, as the tail-piece of its lever presses against 
the up-raised arm of the main lever. When the water falls low 
enough the main float sinks, thus shutting the steam valve, 
allowing the second float to fall into its place, lifting the rod Z Z. 
A vacuum now takes place and the mahine continues in the 
sane manner working automatically. Should the water in the 
boiler be to the full level, the main float does not fall, and it is 
obvious therefore that the machine will be dormant until the 
water falls low enough for it to resume working. C is a spring 
to prevent a jar when the main lever lifts. H is a stop to 
support the weight of the main float; there are also stops to 
support the weight of the second float. The air valve in the 
top is to let out uncondensed vapour. A machine has been 
working some months on the boiler in the factory of Mr. John 
Donfield, Sir John Rogerson’s Quay, Dublin, and we understand 
it gives every satisfaction. The feeders will deliver feed hot, and 
will work either hot or cold water, and will, we are told, lift water 
28ft. In addition to their other advantages they can be used as 
a pump. If well made they ought not to be liable to get out of 
order, and they should be a great safeguard against low water. 


THE RUGGIERI FUSE. 


Messrs. Joun Davis and Co., of Newgate-street, E.C., are now 
introducing the Ruggieri mine fuse into this country. It is com- 
posed of a small tube of pasteboard A, Fig. 1, of conical shape, 
enclosing a fuse or filamént B, a bit of spun cotton coated with 
a powder paste. The large end of the tube is stopped by an 
electric detonator—a mixture of chlorate of potash, saltpetre, sul- 


si 
D 


Fic. 1.—Tue Rucorert Fuse or Prosectite Ionirer. 


phate of ammonia, and finely-granulated carbon—C, solidly fixed, 
on which is a wire, the ends of which, D D, remain outside. This 
tube is placed in the cavity left by the boring instrument, being 
solidly secured after the manner of a spigot in a cask on account of 
its conical form. The wires D D are attached to a cable with two 
conductors communicating with an induction machine—from 
which the current is obtained—the detonator is ignited, fires the 


Fig. 2.—DynamiTe CaP FURNISHED WITH A *MALL WoopEN CYLINDER 
CONTAINING THE FILAMENT. 


fuse contained in the tube, which is blown through the tube into 
the charge. If the fuse although burnt does not reach the 
bottom of the bore, as it is composed of an insignificant quantity 
of material—two or three grains—it is claimed that it is con- 
sumed on the way, and leaves only an ash, quite cold in five or 
six seconds at the most. 

In mines charged with dynamite, where there is no need for 
tamping, the process undergoesaslight modification. In the dyna- 
mite cap BA, Fig. 2, are placed a few pieces of wick or filament C, 


Fic. 3.—Dywamire CarTripcE aNp CaP. 


leaving one or two centimetres projecting ; the top of the coprer 
mounting is flattened, and then the cap is placed in the dynamite 
cartridge D, Fig. 3,which is pushed tothe bottom of the hole. There 
is placed at the mouth of the latter a large stopper of cork or of 
wood, pierced so that there is an orifice to permit of the admis- 
sion of the Ruggieri fuse. The wires are attached and the shut 
is fired. When the fuse ignites it shoots right to the bottom of 
the bore, on to the filament of the cap, which causes the 
detonation of the dynamite. The stoppers may be used over 
and over again. 


Tur PaRKEs MuseuM.—Lectures and demonstrations for the 
instruction of sanitary will be delivered on Mondays, 
Wednesdays, and Fridays at 8 Bw October 4th, introductory 
lecture, ‘General Hi , Principles, and Methods of ag ed 
Dr. G. V. Poore, F.R.C.P. October 6th, “* Water Supply: nk- 
ing Water, Pollution of Water,” Professor W. H. Corfield, M.A., 
M.D. October 8th, “‘ Dra’ , Construction,” Professor H, 
llth, “Sanitary Appliances, 
October 13th, Ventila- 


and Methods of Disinf 
22nd, ‘General Powers and Duties of Inspectors of Nuisances, 
Methods of Inspection,” Mr. J. © 


October 25th, “Nature of Nuisances 
Mr. J. F. J. 8 
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— j tion, Measurement of Pubic Space, &c.,” Professor M. de Chau- 
+ use,” Mr. H. Perey nois, M, Inst. O.E. 
“Food, Good and Bad, Milk, Sale of Food and Drugs Act,” Mr. 
> 2 E. Gassal, F.C.8., F.1.0. October 20th, “Infectious Diseases 
ivkes, B.Sc., 
MR.O.S. October 27th, ‘‘ Sanitary Law, General Enactments, 
Public Health Act, 1875, Model Bye-Laws,” Dr. Charles Kelly. 
October 29th, ‘Metropolitan Acts, Bye-Laws of Metropolitan 
Board of Works,” Mr. 4. Wynter Blyth, M.B,0.5., 18.4. 
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PROGRESS OF MECHANICAL SCIENCE.' 
By Mr. O. Cuanuts, C.E. 


directed to increasin, 
minister to the daily life and comfort of man. Farmers, mechanics, 
and labourers live now more comfortably than did the middle 
classes feudal duration human life has 
materi ened, an portions society recognise 
a of further progress, and the advantage of organisation 
and invention in securing it. 

This era of material progress may be said to have commenced 
with the final perfecting of the steam engine, which, together 
with the various attendant machines, takes the place of hand and 
animal labour, and which has increased and cheapened the 
duction of the necessaries and luxuries of life; and it has p' 
the inventor and the engineer to the front rank in modern society. 
It may be~useful to point out the absolute necessity of verbal and 
written intercourse between investigators and inventors, that the 
speculation and curiosity of the former may ripen into the effec- 
tive invention of the latter. Nothing is more remarkable than the 
multitude of minds and facts which are required for the perfecting 
of even a simple machine, nor how little the last man may need to 
add to complete the invention. Facts and natural laws, known 
for years as curiosities, are up by some inventor, who fails 
in the attempt to render them of practical use; then a second 

lays hold, and, profiting by the mistakes of the first, pro- 


ius 
Soses, at great cost, a working machine. Then comes the suc- 


man, who works out the practical design, and, whether 
making or losing a fortune, he yet permanently benefits mankind. 
The faculties of invention and di are generally separate. 
One ‘set of men observe facts, and deduce laws therefrom ; and 
another set endeavour to turn the results of this observation and 
deduction to practical account in the production of labour-saving 
appliances. This section should be the place where these men may 
meet one another, and profit by the interchange of ideas. 
Many of the men whom I see before me are devoting their 
lives to the study of nature, with no desire to make money out 
of «it, but simply to increase human knowleage; and some of 
théir -discoveries wil] eventually be put into i shapes 
for the use and convenience of man. History proves, too, 
that the scientific observers have the safer and ier part. 
Their success may not be so dazzling as that of some great 
inventors, but they do not have to bear such bitter trials and 
disappointments. To deduce natural laws requires mental accuracy 
in observing and reasoning; to make them useful in doing the 
world’s work requires imagination and ingenuity. Sometimes long 
years must pass, and generation after generation of inventors wear 
their lives out, before a needed machine becomes an accomplished 
success. Evidentally, then, the greater the number of minds that 
can be ht to bear upon a particular problem, the greater is 
the chance of early success. I believe that it is the i pro- 
vince of this section of the Association to bring these two classes 
of minds together, and to te their in that the 
discoverer may learn in what direction fresh information is needed, 
and that the inventor may be advised as to what is already known. 
The well-worn history of the steam engine gives us an instance 
of an invention which did not spring ialqnee from the brain of 
the inventor. History informs us that it commenced to exist two 
thousand years ago, in the eolipile of Hero of ria. His 
treatise remained hidden until ted and printed in 1547; and 
then Branca, the Italian architect, constructed one for i 
drugs. Hero’s book ran through eight editions in different lan- 
guages, and attracted the attention of a French inventor, who tried 
vainly to raise water by steam pressure. Then came the Marquis 
of Worcester, who died a disappointed man after ing 250,000 
dollars. Then de Morland tried using steam in cylinders, instead 
of in contact with the water. Papin built a steamboat, only to have 
it seized and destroyed while on its way to England; and he, too, 


died broken hearted and poor. Savory went back to using the | be 


steam directly in contact with water; and finally Newcomen built 
an engine that worked, and between 1705 and 1758 quite a number 
were erected. These engines had a duty of only 5,500,000 foot- 
pounds per pound of coal, the improvements of James Watt, an 
instrument maker, increasing the duty to 60,000,000. 

My object in giving this sketch is to call your attention, first, to 
the gradual evolution of an invention by —— of exclusion, 
by finding out what would not do; and , the apparent chain 
of connection, running for over a century, through se gene- 
rations of inventors, each evidently profiting by the failures of his 

lecessors, to the extent, at least, of avoiding their repetition. 
it not evident that the earlier inventors would have accomplished 
greater results had they had a larger range of scientific experiments 
and advice; and that Watt triumphed use he had the whole 
faculty of the University of Glasgow at his back, to give him know- 
ledge of natural principles, and information as to what had been 
done? So with other inventions; the steamboat was being 
developed from 1760 to 1807; the locomotive, from 1802 to 1829 ; 
the telegraph, from 1729 to 1844; the sewing machine, with its 
2000 patents, from 1790 to 1860; the reaping machine, for er 
five years, and so on; the last su man adding ge iy 
but little to what had been done before. The rule is, that the 
basis of success lay in a thorough acquaintance with what had been 
done before, and in setting t+ improvement in a thoroughly 
scientific way. 

My own observation has acquainted me with the development of 
the ice-making machine. The economical production of cold by the 
combustion of fuel was a matter of theory when, in 1755, Professor 
Cullen experimented in Glasgow with quick-lime and spirits of 
sal-ammoniac as the best volatile substance for producing cold. 
His discoveries remained as laboratory experiments until Jacob 


king, according his 
than he ever had before in his life.” 


adapted 
to the difficulties of the case, and put in successful operation in 
1874, since which time it has become of immense practical import- 
ance in warm climates, for making ice, ing breweries, &c., 
though giving an efficiency of but 70 per cent. 1877, another 
inventor set himself deliberately toimprove the machine. He puta 
practical mechanic, a chemist, and a patent attorney to work, and 
in 1878 built a machine, which, however, gave no improved results. 
He did not let the matter rest here, however, but 
in 1880 built an entirely successful 


several hundred of various makes at work in the United States, 
They produce as much cold for each ton of coal consumed as would 
be ined by the melting of 20 tons of ice, at which rate natural 


] Abstract of an address read before the Section of Mechanical Science 
of the American Association for the Advancement 
August 19th, 1886, 


of Science at Buffalo, 


we see the difference between the scientific way of working out an 
invention and the former disjointed way, when each man had to 


rely chiefly upon his own experiments; and also the difference | tion 


between ancient facilities and the modern advan offered by 
experts, technical publications, scientific societies, &c. Ordinary 
technical societies usually discourage speculative papers and discus- 
sions, and prefer to hear of accomplished facts; but the busy men 
who are this country need something more — they need 
to keep up with discovery before it is reduced to practical t, 
and they need that personal contact and sympathy with men of 
science which nothing can repl ineers, as well as other 
ractical men, owe it to themselves to come to these meetin 
| armerss accounts of what they have done and hope to do, a 
especially of what they have failed to do, and why; and some 
speculative papers may well be allowed providing always that they 
are on a sound basis, and stick to facts; for how often is it that 
morrow? To enco! in the tion o 

section, prizes for the best ne on a number of im t 
subjects? I hope to see something done in this direction before the 
close of the meeting. I hope also to see the practice inaugurated 
for members, during the ? eng or meeting, to propound queries upon 
subjects about which they wish information or discussion. I 
should like also to see published annually lists of subjects upon 
which are desired by the section, as was done to some 
extent in the recent circulars of the section. In this way, live 
subjects are apt to be most beneficially canvassed, and experiment 
and discovery kept in the right pa‘ It may be well, in this 
to some thon the to 

“in the air;” of course, we recognise that the g-machine 
belongs to this class, in one sense if not in another, and a paper 
upen it has been ented which may prove of interest to you. 
What is needed, however, is a sufficiently light motor, without 
which a flying machine cannot be expected to succeed. Steam 
power, also, for agricultural work in its many forms, is not yet an 
accom ed fact, and we may mention one machine greatly 
needed, a cotton-picker. Then, too, there is the electric motor for 


street traffic, which needs further improvement; also the trans- | all 


mission of power over t distances, electric lighting, &c. But I 
have said enough to indicate how large a field may, in m judg- 
ment, be cov by this section of mechanical science and engi- 
neering, and how its meetings may in the future be made still more 
useful and interesting than they have been in the past. 


WEIR WITH FREE OVERFALL AND CON- 
’ STANT COEFFICIENT OF CONTRACTION FOR 
GAUGING WATER SUPPLIED FORIRRIGATION! 
Tue following is from a paper by C. CIPOLLETTI, in the 
Giornale del Genio Civile:—This paper gives the results of in- 
vestigations 


and sides of 
and sides of the channel of approach ; (D) velocity of the water in 
depth of water flowing over it ; (F) conformation of the discharging 
channel below the weir ; (G) place and method of determining the 
ision in taking measurements. 
made on the Cavour Canal it a; 


should not exceed one-tenth of the depth, and with depths of from 
5in. it the depth. 
ere the depth varies, the 8 that culmmapenting 
to the least depth. The th 
vertical plane, which 


of approach. 
(C) It appears from the experiments of Francis, when the cill of 
the weir is at a height above the of the channel of 
th from the 


per cen 

(D) It is well known that if the water before feeling the effect 
of the weir has a velocity of its own, the formula for 
instead of being Q = K L H’, becomes Q! = K L {(H +)! -A'} 
h being the head corresponding to the initial velocity.v and found 
by the expression h = In practice, however, it is difficult to 
measure v. We may, however, construct the channel in such a way 
that putting = shall not exceed any required fraction, 


and calling w the area of the channel of approach = © , if the 


usual coefficient m=0°62 is taken, w=0°50 x LH and the author 
r 

to prove that for r= 445, st0, a}a, w will be 5 H L, 
‘07 HL, and 10 H L respectively; that is to say, that 7 mening 
the area of the channel five, seven, or ten times that of the area o 
the weir, the error occasioned by neglecting the velocity of approach 
will not exceed +p, 24, OF zbq, a8 the case may be, of the actual 
discharge. ——_—— this with section (C), making the bottom 
width of the channel 3 H and putting slopes of 1 to1, w = (L + 


4H)4H. It is shown later on that H should not exceed =, or 


putting L = 8H, we find w= 0:0 gives w = 21°21 H?, and 


contraction becomes less because the contractions from the two 
sides interfere with one another; (d) in long weirs the side contrac- 
is proportional to the depths of the water, and serves to 
diminish the effective length vd @ mean value ogperannaney equal 
to yy of this depth, Francis’ formula is Q = 0° 33 (L-0'10 nH) 
29 in which {(H +h)?-A?}i, and n is the number 
of sides which affect the contraction. When n = 2 this becomes 
Q = 0623 (L—0°20 H) 3x ¥2g9 Hl. His experiments were con- 
fined to depths of from 74in. to 18}in., but by comparing the 
results obtained by other observers it that they are applic- 
able to depths of from 3in. to 24in., with a limit of error not ex- 
ceeding 4 ver! cent., provided that the length of the notch is not 
less than three or four times the depth, In order to get over the 
difficulty of the contraction varying with the depth, the notch 
should be made in the form of a trapezium; and the author found 
that if the inclination of the sides was made } to 1 the di 
within the above limits of depth would be given by the form 


n to take m con- 
pacer il the inclination of the the side con- 
in. 


(F) The principal t to be attended to under this head is to 


weir, 

methods of measuring are described, the best 
that by a suitably-arranged hook gauge with adjusting screw 
vernier, With this it is easy to read to }5 of an inch, and a prac- 


tised observer can of an inc! iven for 

legree of accuracy req’ in reading the gauge 
—— ¢ the error in the may not exceed a given 
ratio. 


The author states that if the works are executed with such 
reasonable accuracy as may be obtained for a moderate expenditure, 
the discharge may be measured within 4 per cent. As, however, 
the various errors which may creep in tend on the whole towards 
giving a discharge slightly in excess of that calculated, he considers 
that the coefficient m should be taken as 0°63 instead of 0 623, and 
he gives as his final formula Q = 0°42 L H »/ 29 H applicable to 
cases within the following limits, the notch being made trape- 
zoidal, as explained above :—(a) H to be not less than 3}in.; (b) H 


not to be more than 24in.; (c) H not to exceed in any case 3 


X'; and he then gives the following dimensions for the various 


parts in terms of H, when H is at its maximum value for the par- 
ticular weir:—-L =3H... (1); d from cill to bottom of 
channel of = 3H... (1); distance from the sides 
of the to the sides of the notch = 2H... (1); thick- 


ness of the cill and sides of the notch = # if H < 4jin., and 


H it H > 4fin. . . . (2); width of the bottom of the channel 


of approach = 3H... (1); depth of water in the canal of 
a = 4H; slopes of channel, 1 to 1; area of water in the 
= 28 H?; ratio of the area of the notch to that of the 


3 
water in the channel of approach = oy ss <3 length of the 
channel of approach = from 30 H to 60 H. The dimensions 
marked (1) may be increased ; those marked (2) may be diminished. 
The author then gives the application of these investigations to 
the case of the gauges of the Dloresi Canal, which are illustrated 
drawings. Gene & tle © of discharge of weirs in 


A NEW METHOD OF BURNING OIL FOR LIGHT- 
HOUSE ILLUMINATION.' 
By J. R. WicHamM. 


las, engineer to the Trini 
of very favourably in their report by the 


House, were 

inity House. I myself had an o; ty of seeing and 
admiring these burners. I found, however, that, like all other oil 
burners tofore used in lighthouses, they require to be used with 


be used. To use it without a glass paper J would, I felt, be a great 
advantage, and therefore I devised a method of burning oil lamps 


, | in such a manner as to render the use of chimneys unnecessary. I 


simply brought a current of air through such or in the burner, 
and with such deflectors as were necessary to oxidise the smoky 
oil also the flue as in the case of my 
burner. I thus surrounded the flames of the oil lamp with cylin- 
drical walls of air instead of glass, and the thing was done. On 
the table for your inspection is a four-wick oil lamp as used in a 
first-order lighthouse, with its air casings. [Lamp exhibited.) Any 
means of —— air may be adopted; a blower, such as is used 
with atmospheric gas, worked by weight, is a convenient arrange- 
ment, or an electric motor similar to that which I have here. 
[Electric motor exhibited.] But, of course, larger will answer 
equally well. I think it right to mention that Mr. Ross, of Dublin, 
has ed a lamp on this principle. I have seen its per- 
I believe it will accomplish the desirable object of 
of glass chimneys for great oil lights in a perfectly 


rid 
getting ri 


A SERMON TO EmpLoyes.—The following is a verbatim copy of a 
notice which the Chicago, Burlington, and Quincy Co. has had 
printed, framed and sent to various shops and offices, where they 
are posted for the benefit of the employés. The sentiment con- 
veyed is given as that which actuates the officials of the company 
in their treatment of employés: “The servant, man or woman 
who begins a negotiation for service by inquiring what privileges 
are attached to the offered situation and whose en is put 
chiefly in stipulations, reservations, and conditions to ‘lessen the 
burden’ of the place will not be found worth the hiring. The 
clerk whose last place was ‘too hard for him’ has a poor intro- 
duction to a new sphere of “7 There is only one as that 
ever achieves a great success. e man who seeks only how to 
make himself most useful, whose aim is to render himself indis- 
pensable to his employer, whose whole being is animated with the 

to fill the largest possible place in the walk assigned to 

im, has in the exhibition of that spirit the guarantee of success. 
FSA 

i his 8. other , the man who acce; 
only how little 


er. The man who is afraid of doing 
im who seeks to do nothing and was 

same family ; they are neither of them in the remotest 
degree a relation to the man whose 


stan’ that weir is at least three or 2 willingness to do tl 
four times the depth of the water ; for shorter lengths the lateral | possible to his touch places him at the head of the active list. 
1 Proc. Inst. Civil Engineers, 1 British Association—Section G 


THE recent enlargement of the scope of this section to include 
all branches of engineering, and the increasing interest manifested 
in its meetings, warrant my making some remarks as to the 4rue 
objects of the section, and the means of increasing its usefulness in 
the future. In marked contrast with the past, the present age is 
one of pronounced material development. Formerly the brightest 
and most gifted men devoted themselves to religion, philosophy, 
politics, exploration, art; but for the past hundred years the 
attention of the leading men of the civilised world has been 
cultivators for irrigation purposes from the Villoresi Canal, 
the discharge from each gauge being from 5 to 10 cubic feet 
per second. The problem to be solved was to determine the 
shape and disposition of a gouging weir such that adopting the 
ordinary formula in its simplest form, Q = K L Hj, in which 
K = mV 2g (m being the coefficient of contraction), the co- 
efficient K remaining constant for any depth, H, over the weir 
and any length, L, none of the various sources of error would é 
give a difference of more than 4 per cent. between the real and 
calculated discharge. There are eight circumstances which affect 
the discharge, namely :—{A) The form and disposition of the | Mremicar measure 
channel of approach ; (B) the shape and thickness of the bottom mo 
At the South Foreland experiments recently conducted by the 
Trinity House several new oil lamps were tried and reported upon. 
Those patented by Si 
€ channel of approach shou ong, ani is is 
| calm the even with a fall of 19in. 
en this length cannot tain orated diaphragms should 
inserted in the channel to still pen " 
(B) The water should approach the weir freely from all sides, as | &' chimneys. Now, the use of gi chimneys has these 4 
otherwise the coefficient will vary with the depth of the water. | vantages—(1) The chimney intercepts the light; and (2) it is apt to 
Experiments were made as to the effect of the width of the cill, | be broken, and thus, until a new chimney be applied, the light may 
be said to be useless. The delay in replacing a broken chimney 
when it is hot is sometimes very considerable, and during the time 
thus occupied a vessel may run into danger. With the gas-burner 
I have used for lighthouses no such difficulty occurs, for I use no 
glass chimney, but place over—not in front of—the flame, at such 
a height as not to —~ any obstacle to the light, a flue, which 
sucks in the — of the air, and thus renders smokeless and 
intensely white the flame of the gas lamp. There are, as we all 
know, many positions in which, for want of room, it is almost 
: impossible to apply gas at lighthouses, and in such cases oil must 
sides of the channel, then the flow is not affected by the bottom 
and sides of the channel. If, however, these distance are reduced 
the first to twice and the second to one and a-half times the depth 
over the cill, the discharge is increased about 4 per cent.; and i 
where the distances are further reduced, the first to twice and the 
Perkins, 1504, obtained partial success In producing ice Dy the sntistnctory manner. 

evaporation of ether. Then came Professor Twining, of New 
Haven, Leslie, Valance, Harrison, Pontifex, Seibe, Windhausen, { 
Tellier, Carré, and Pictet, with more or less doubtful success. Up i 

eB to 1869, the machine was in the experimental or unsuccessful stage. 4 
Then came an experimenter who deliberately read up the whole 2 
subject in a library, and made himself master of what patent ; 
attorneys call “‘ the state of the art,” and of the scientific principles ( 

account, “‘ harder 
He discarded the 
usu ul aD anhydrous ammonia. 
w= (L + 4H) 4H gives w 25 H’, so that when the conditions o 
(C) are fulfilled the Soon is so large, and uently the velo- 
city of _ ne so small, that the increase dale due to the 
latter is than 4 per cent. of the total discharge. 
(E) This is the most yey point of the __-- In regard 
for which 7000 tons of ice had been ired. So rapid has been | to it the experiments of Francis lead to the following conclusions : 
the introduction of refrigeratin: that there are now | —(a) The coefficient of contraction is made up of two porte, that | he may do, and how easy fe im chuer piace 
due to the surface or horizontal contraction, and that due to the | lose his employment altogether, is unfit for service; as soon as 
sides ; (b) the horizontal contraction of depth of water, pa | here uupernumerary on the list he becomes disengaged as 
from lin. to 20in., is constant, and its mean value is 0°623 wit 
ace 18 worth only /< cents per ton, or less e maximum of 0'624, and minimum 0°62, so that the possible error 
of harvesting and storing it. is Jess than 1 per cent.: (c) the lateral contraction is also con- 
In comparing this development with that of the steam engine, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


A MODERATE degree of steadiness—not, however, dev into 
any large extent of activity—marks operations at the mills and 
forges this week. Shipping and country orders combined provide 
sufficient material to keep the works mostly running, but iron- 
masters are dependent generally upon specifications obtained week 
by week, and are unable to guarantee employment far ahead. 

The sheet works are likely to be fully employed for the rest of 
the quarter upon specifications from the galvanisers, and prices are 
well maintained at the former level. In some directions there is a 
reluctance to book-orders for forward delivery at the current rates. 
The principal shipping orders at date are for galvanised corrugated 
sheets for the Colonies, plain sheets for Russia, nail rods for the 
Eastern market, and tin-plates for the United States and Canada. 
None of the specifications are very large, but they represent in the 

te a considerable volume of business. 
tisfaction is expressed that the revival in the United States is 
‘well upheld, and gives indications of assuming increased im 
ance as winter comes on. The Canadian demand is steady. 
Prospects of the Colonial and South American trade are further 


d 
are rather more hopeful, by reason of she Slightly improved value 
of silver, though the recent rapid rise has not been maintained. 

A few of the 
tinue well engaged on Government and other work, though most of 
them seem now to be no Off on thin 
the makers of lower class iron. Short times continues the rule at 
most of the best bar works, and orders are not to be got without a 
Sa Marked bars remain at £7 per ton, the price 
y. 

Messrs. Wm. Barrows and Sons quote: Bars round, square, and 
‘flat, £7; best bars suitable for making and other vere, 
£8 10s.; double best, suitable for superior chains, bars, and the 
like, £9 10s.; plating , £7 10s.; best le, tee, and rivet iron, 
£9; and double best £10. Boiler plates the firm quote £8 10s., 
£9 10s., £10 10s., and £14 10s., according to quality 5 and sheets, 
£8 10s. for 20 gauge; £10 for 24 gauge; and £11 10s. for 27 gauge. 
Hoops they quote £7 10s.; best, £9; and wide strips, £8 1! 

The New British Iron Company occupies a somewhat exceptional 


5s.; 
£8 15s.; best Corngreaves rods, £6; best Corngreaves plates, 
£7 15s.; tank plates, £7; best Comngreavesangles, £6 15s.; best Corn- 


common, £4 10s. to £5. Common sheets are worth about £6, 
though various buyers seek to obtain their supplies at £5 17s. 6d. 
Galvanised sheets of 24 gauge are about £10 per ton f.o.b. Liver- 
pool. Common tank plates are £6 10s.; and tank plates to bend 
£6 15s, Boiler plates are £7 10s, to £8 for common qualities, and 
superior sorts £9 to £10, 
tch, as well as Northern competition, has now to be reckoned 

with in the — trade, so or in ~ wide strip rs for eg 

urposes, ‘ter paying per ton carriage, the Scotch iron- 
Hoe. wos are delivering this latter class of iron into this district at 
£6 per ton, which is sensibly below freed pe which native makers 
can accept. For narrow tube strips 1 prices are £4 15s, ton 
upwards, Certain of the Scotch millmen are, it is und here, 
working for 25 per cent. less than Staffordshire millmen, which 
would Loy account for the low competitive prices of the Scotch 
makers. Common angles and tees are about £5 to £5 5s. ; and 
hoops, £5 5s, | 

The well-known tin-plate making firm of Messrs. E. P. Baldwin 
and Co., of Dudley Kidderminster, intend, it is understood, to 


gradually remove the bulk of their tin-plate business from the last- | As 


named place to their newly erected works at Newport, Mon. This 
step has been rendered necessary, not only to avoid excessive rail- 
way rates, but also to provide facilities for obtaining supplies of 
steel. The Wilden works will be still kept in partial operation 
upon best black sheets, but the number of Lied will be consider- 

lessened. The Swindon works of the firm will be kept on 
fully as heretofore on best sheets. 

A brisk demand is finding for steel blooms, billets, tin 
bars, and similar sections, for rolling down in the iron mills, at 
£4 5s. to £4 6s. 3d. and £4 7s. 6d. for billets, The best sheet and 
tin-plate makers are large consumers. Steel masters, however, do 
not yet seem to be able to produce metal of perfect uniformity. 
Consumers are this week here and there complaining of this cir- 
cumstance, and of the impediment which it affords to a still wider 
adoption of the metal bythem. The attention of the steel masters 
concerned has been again called to the defects, and they reply that 
the metal which they are now supplying is made with the utmost 
possible care. It is clear, therefore, that steel masters have still 
something to do in perfecting their processes, 

Best foundry pig iron is rather firmer owing to better orders from 
the engineers, but other native sorts are in quiet demand through 
slackness of work at the pipe-making foun . Deliveries from 
the furnaces are not going away rapidly, and it is estimated that 
stocks in makers’ hands have ieapeaned bou 


ted parcels at 55s., and less excellent makes at 
50s. Medium makes of pig realise about 35s. to 42s. 6d., accord- 
ing to mixtures ; and common , 278. 6d. to 32s. 6d. 

Business between sellers and consumers of Derbyshire, North- 
ampton, Leicestershire, and similar makes of pigs is the subject of 
much negotiation. Sellers are doing their best to keep up the 
market, but it is not an easy matter to convince consumers that 
the stronger prices quoted are justified by the state of the market. 


The amount of business doing is therefore only small. Vendors | En; 


are quoting 36s, 3d. ton delivered to works for Derbyshires, 
and 35s, 9d. for orthamptons. Buyers will not give more 
than 35s, 6d. to 9d. for Derbyshires, and 34s, 6d. to 35s. for 
Northamptons. Lincolnshire pigs are quoted 38s. per ton, but it 


is impossible to get the figure. ee to mostly decline to give 
much more for them than for Derbyshires. Hematites ped pe 
firm, but bay Aa ee not advanced so much as was a few w: ago 
expected, legar brand may still be had at 50s., West Cumber- 
ene , and foundry numbers 52s. 6d. 
per ton. 

Coal is in a stagnant condition, Forge coal from 6s, for 
best qualities down to 4s. 6d. per ton. Good mill coal is 6s. to 
7s.; new mine furnace, 7s.; and furnace, 8s. to 9s. 6d. per ton. 

usiness in coke and iron stones is slow. eee ee 
cokes are 18s, per ton delivered; North Staffordshire cokes, 12s, 3d. ; 
South Wales superior — 15s. to 16s.; and Durham foundry 
cokes, 20s. to 21s. 6d. delivered. Native ironstone is about 9s, to 
10s, per ton for gubbin qualities, and 8s. for common new mine 
sorts, while Northampton stone is ing at from 5s. to 5s. 6d. 
delivered in this district, and makers book forward two years 
at present prices. 


and pretty satisfactory orders, as regards 
bridge b ile prices unsatisf: 
eering and mac in irregular quan’ 

ere are some good inquiries for heating appliances. Galvanised 
iron roofing is in good request by ee ouses, and the orders 
in hand furnish steady occupation. 


extent, are held the 


» but at the 
ight ornamental 
castings is just now being turned out, which has no superior even 
in America, The result is the receipt of in lers from 
home makers, and enlarged export to the colonies and other ship- 


markets of which, only a few years it was im: 
Hie to cbtain from" this country, of German interesting 


and French hardwares are also leading to improvements and 
advances in local manufactures. 

The chain-makers of Old Hill and Cradley Heath are still holding 
out for an advance. They have become more confident of success, 
many masters having conceded their demands, and others having 
shown practical sympathy with their cause, determined are 
they in their agitation, that rather than submit to a reduction they 
state their srg sae to leave the trade altogether. 

A dispute is pending in Walsall between the chainmakers and 
their “‘link” men. Some of the employers have been compelled 
to reduce their workmen’s to 5d. a gross, which is a penny 
less than the previous list, The men resent this, and they have 
consequently come out on strike, 

The leading employers in the horse nail trade have agreed to an 
advance in the wages of their operatives of 3d. per thousand. 
This is only half of the gps ge pe by the men, but they have 
accepted the concession, and will resume work, This advance 
increases the workmen’s list to 2s, 3d. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—The condition of the iron trade in this district 
remains without material change. Makers of pig iron, although 
pete not adhering firmly to the full rates which have recently 

n quoted, still hold out for a substantial advance upon the 
minimum prices which were being taken a month or so back, and 
although not much busi is practicable at the prices they are 
now asking, they show little or no disposition to meet buyers, who 
are to give out orders if they can get prices back to some- 
thing like old rates. Hematites remain firm in price, but meet 
with only a poor demand in this district. Manufactured iron 
makers are getting some increased weight of business, and are not 
— uite so low in their prices; but except that one or two 

ta ire 
of the diminished make in that not show any 
actual upward movement, 

There was only a slow business doing on the Manchester iron 
market on Tuesday. For local and district brands of pig iron deli- 
vered equal to Manchester the average price was about 36s. 6d., less 
24, for foundry qualities delivered equal to Manchester, with forge 

ualities ranging from 34s. 6d., less 24, for some district brands, to 

. 6d., with 36s. 6d. as a nominal quotation in one instance for 
delivery here. In foundry qualities there are a few orders stirring, 
but forge iron meets with very little inquiry, manufactured iron 
makers in most cases being pretty well covered for the present, and 
4 they are not able to get any erick —- = finished iron, 

ey are not disposed to pay any higher price for the raw materi 

until they are absolutely compelled to place out orders. In outside 
brands there is considerable und , and both Scotch and 
Middlesbrough iron can be bought in this market without diffi- 
culty at under makers’ 

ematites still meet with te slow demand here, and in some 
instances orders are rted to have been taken at very low figures, 
but the average qu prices remain at about 51s. to 51s. 6d., less 
24, delivered into this district. 

There have been some moderate orders given out in the manu- 
factured iron trade, but I understand they have been keenly com- 
peted for and have been taken at very low figures. One or two 
of the Staffordshi kers are now quoting £5 per ton for bars 
delivered here; but £4 17s. 6d. is still the average current price, 
with hoops to be got at £5 5s., and sheets at £6 10s. —— 

In the steel trade prices are being cut excessively low, and I 


represent any real improvemen’ 

district, and does not appreciably reduce the ws of 
donation or out-of-work members returned in the report. The 
reports as to the condition of trade received from all the important 
industrial centres continue v unsatisf: » “bad,” or 


engineering district of which Manchester and Salford form the 
centre, even as regards the number of unemployed, which seems to 
be above the average of most other distri no improvement 
whatever is reported, and at many of the large engineering con- 


no change from 
ine in the number of un- 


Makers’ Society shows some slight improvement in the condition of 
large firms having secured moderate orders, 


tion with which office will, I understand, be £300 per annum. 


The letting of the contract for the erection of the Manchester | Ordnan 


Exhibition building to Messrs. R. Neill and Sons, of Manchester, 
for the sum of £34,350, gives a definite start to this project, which 
will. form one of the several important attractions which Man- 
chester will present during the ensuing Jubilee Year of her 
Majesty’s reign. The contractors are losing no time, and already 
they have a large staff of workmen on the eon Mr. Samuel 
Lee Bapty, the general superintendent of the present Liverpool 
Exhibition, has been appointed to a similar post in connection with 
the Manchester Exhibition. It is to be hoped that in his official 
capacity on the Manchester Exhibition he will st ly eliminat 


ire | from it some of the objectionable features which have been a v 


serious ground of complaint against the management of the Exh. 
bition at Liverpool. The mere shop element must as much as 
possible be eliminated, and if the Exhibition is to aim at being a 
means of instruction to the visitors, efforts must be made to secure 
a large and a complete display not only of machinery in motion, 
but of various manufact processes in full working operation. 
One special feature will be a collection of handicrafts, under the 
management of a committee, of which Mr. Alderman W. H. 
Bailey is the chairman, and which it is intended shall occupy 
rooms in the structures which will represent Old Manchester 
and Salford. It is intended that some space shall be de- 
voted to the historical development of ancient handicrafts, 
Pang 9 those which illustrate the trades of the district 
of the South of Lan whilst modern handicrafts will also 
be exhibited at work. At the first meeting of the com- 
mittee held on Monday, Mr. Bailey very pertinently pointed out 
that if they were able to exhibit in operation any old craft or 
obsolete manual art which might be profitably revived in this 
district, or if they could im 
districts or from which might be carried on by cottagers 

their own homes, such methods of work would not only be highly 
as exhibits, but they might further be of very great 


have been put up 2s. 6d, per ton as the result | will be £1000 
district, prices do 


simple handicrafts from ~ A Sh 


value and possible benefit to the whole district by affording a 
means of employment to people who now found it difficult to 
secure work through the ordinary channels, At the meeting on 
Saturday of the Manchester Engineers’ Society, of which Mr. 
Bailey is the president, he also brought the matter forward, and 
asked the members %o assist in every way they could to make the 
section of handicrafts as complete and interesting as possible. 
said, engi and machinists, and those engaged in the develop- 
ment of ur and the economical use of ene had driven out 
many old handicrafts, and the committee wo’ be very glad to 
have the benefit of any suggestions which would enabie them to 
make their special ent a success, As regards the general 
engineering section, of course in an important centte like Manchester 
this may be looked forward to as one of the leading features of the 
Exhibition, and I understand tlie matter is being very energetically 
taken up by the principal firms in the district. 
regard the Canal project, the inde- 
lent committee recently ap; are actively engaged on the 
new scheme to be submitted to the public, but until ‘the holidays 
are over nothing definite will be done. Atagathering of the work- 
peo le employed Messrs. Daniel Adamson and Co., held at 
yde on Sunday, Mr. Digby Seymour, Q.C., threw out some sug- 
gestions as to working men be interest in the share 
capital, and exp: the belief that if five millions of the share 
capital were once raised the remaining three millions would be 
re up ata handsome premium. As to raising the five millions, 
he had the assurance of i ial men in don that if the 
public could be relied on for the amount they would undertake 
a ou’ mouy’s men 
at Messrs. Adamson’s works have arran; to work at least two 
extra hours per week, the amount earned during that time to be 
deducted by the firm and invested for the men in the capital of the 
Ship Ca: At a moderate computation it is estimated that the 
annual amount to be raised for the Ship Canal from this source 
i as the minimum, and depending upon the state of 
trade, it may ran jade pea It is urged that if the employés of 
a thousand other af 16 
—. this example scarcely any other subscriptions would be 
wanted. 
no e either as or ; 
tions of fuel still move off only slowly, with, if anything, a tende: 
to stiffen in price in anticipation of the approaching winter pave | 
and the possibility of some advance next month. 
Barrow.—No alteration of material moment can be noted in 
connection with the ey ae trades of this town and district. Orders 
for pig iron are fo pretty reely offered, and the improved tone in the 


been increased, as some of the large sales for early delivery have 
been completed out of stocks. The Jatter, as a consequence, have 
been somewhat reduced. There is a steady production, however, 
of about 26,000 tons per week, all of which is going into consump- 
tion. iron is made by forty-nine furnaces, but fifty-six are 
out of blast, so that the uction is not half what it would be if 
there was the work to do. Prices show no variation. Mixed 


for orders are asking 43s. ton.- Forge 
No. 3 and foundry iron of the same number is offered at 41s. to 
41s. 6d. per ton net. Makers, generally s ing, are sold forward 
for three months. The steel trade is well employed, and there is 
a wy production of rails which are not only well ordered forward, 
but they are still in fair aa for both home and foreign markets, 
Prices are steady at about £3 15s. per ton net at makers’ works for 
ordinary heavy sections, other weights and sections are at propor- 
tionate prices. The tin-plate trade is fairly employed, but in other 
departments of the steel trade there is not much life, although a 
better trade is doing all round than was the case a short time ago. 
Shipbuilders are no better off for orders ; some are being negotiated 
for, but there are not indications of large contracts coming to 


busy i 
department only. Iron ore is a better market ; but the large 
banks of raw material which have accumulated at mines will not 


district to get a reduction in railway freights 

that on the East Coast recently made by the North- Rail- 
way Company. It is contended that such a concessiou would be of 
great advantage to the traders of this district. , 


THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

THE improvement in several markets for unwrought steel has 
excited hopes of a general revival in that branch of industry, but 
as yet the additional “‘call” has not been felt in the high-class 
crucible steels, though a considerable amount of business has 
latterly been done in costly grades of steel for the States. i 
August unwrought steel was exported to all markets to the value 
of £135,285, against £80,248 for A of 1885, and £82,239 for 
the similar month of 1884. France been a gradually declining 
market, the values for August, 1884-5-6, being respectively £8394, 
£7974, and £6875. The United States, for the corresponding months, 
took values of £17,488, £17,808, and £55,268; other countries 
figuring for £56,387, £54,466, and £73,143. For the eight months 
each year the figures were—1884, £763,515; 1885, £647,636 ; 1886, 
£839,139, 

Some interest has been excited by a reference made the other 
night in Parliament by Mr. Woodall, the late Surveyor-General of 
ce. “If the Government,” he said, “‘ could induce one of 
the great Sheffield houses to compete for the making of , the 
ordnance of the country would be benefitted, for it was well-known 
that there were in the town many capable manufacturers who 
— be induced to enter into competition.” Messrs. Thomas Firth 

Sons, Norfolk Works, have been engaged in the uction of 
steel ordnance for many years, and laid downa mostcostly plant which 
has been greatly extended of late. Messrs. Charles Cammell and Co., 
DY or the guns, ea 8 of gun carriages. 
Sheffield manufacturers luced the immense ingots ordered for 
the 100-ton guns of the Duilio and Dandolo, and the still heavier 
guns for the British Navy. The boring of the ordnance for the 
Government is undoub done at Woolwich; but there is no 
reason why Sheffield enterprise should be confined to the core. 
What people, however, have to contend with is this: they lay 
down a very expensive plant, and sometime after find themselves 
threatened with Government competition. If the chief customer 
becomes a business competitor of course there is an end of profit- 
able work. With some understanding as to a likelihood of the 
machinery being adequately employed, and no fear of Government 
competition, there would soon be a vigorous “‘ rush” into ordnance 
manufacture by our most capable firms, who would only be too 

lad to add another department to their establishments; but the 
> sod tors would scarcely feel themselves justified in recommending 
serious outlay of capital by their shareholders without some pros- 
pect of its being wrought at a gain. 

in Canada and the States, expressed opinion 
it was not Germany England had to fear, but the United States. 
effield artisan writes to me strongly confirming the — 


turer’s views. He says he spent some years in America, 
adduces some examples of the difference between the two coun- 
‘Some years ago,” he says, | 


tries as regards enterprise, 
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improv ; é continued advance in wools and some other 
Ordin merchant bars are quoted at £5 10s. to | | demand for Bessemer samples especially is good, and it is notice- 
able that forge and foundry qualities required for general use are 
Bessemer samples are quoted at 42s. to 42s. 6d. per ton, and the 
have heard of cast steel cylinders, with bored and turned ends, and 
tested, being delivered here as low as 17s. per cwt., whilst steel 
sheets and plates delivered here can be got readily at under £7 per 
ton, £6 15s. being quoted in some instances. ~ 
The condition of the engineering trades remains about stationary. 
regards employment, the reports of the leading trades union \ 
societies show no ene change as compared with last month. 
The returns issued this month by the Amalgamated Society of : 
Engineers show, in the total for the whole of the districts . 
connected with the Society, a slight reduction in the number | which wo any’ e€ adequate employment for the 
on the hooks in receipt of out-of-work support; but the 
reduction is spread over so wide an area that it does not 
necessitate any increased activity except in the filling of wagons. 
Coal and coke are in steady consumption, and prices remain at late : 
rates. There is a brisk trade in shipping, so far as exports are con- 
cerned, and freights are better. An attempt is being made in this 1 
moderate, being the general return; whist in the importa 
cerns Old contracts as they run out are being barely replaced 
the new work coming forward. The report of the Steam Engine 
month; there has been no further decl | 
omelye, and no improvement of any note in the condition of 
ie. The numbers in receipt of out-of-work donation still 
average about 4 per cent. of the total membership, and the district 
returns as to the state of trade still show it to be only moderate 
he past six months. est all-mine hot-b orge pig goes in the of the Boiler 
which have put them into moderate work. s 
Mr. James Swift, general secretary of the Steam Engine 
Makers’ Society, has been elected as a et ee of the engi- 
neering trades to fill the vacancy on the Parliamentary Committee 
of the Trades Union Congress caused by the resignation of Mr. 
John Burnett, general secretary of the Amalgamated Society of 
gineers, owing to his acceptance of an office under Government 
as correspondent of the new Labour Bureau, the salary in connec- 
: 
he boiler, tank, and gasometer makers 
purposes are on order to a slightly better extent. 
4 
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and forwarded to the Australian market, the result being they 


made | should sit on the bench as 


probably astonish his lordship. Perhaps it would have been a 
safer course for him had he attributed the case of attempted 
murder which he tried to “‘ trades unionism” rather than to the 
“curse” of trades unionism, Lastly, the Congress did not hesi- 
tate in deciding without a dissentient voice that working men 
trates; and that with that object in 
view the property qualification should be abolished. But there 

i thing more than a doubt as to whether the decisions of 


regards trying to 
beat the Americans. Here are the reasons why they did not sell : 


enterprise. This is how the American in question regard an 
enterprising way of doing things. Last June the head of the 
firm came to England, France, Germany, and Austria, bringing 
with him bis manager and — . They visited all the large 
towns to see what they could find that would be of any advantage 
tothem. They went through most of the silver and plate sho 
in Sheffield, Birmingham, and London—all expenses being paid “ 
the firm. The remark they left was that ‘‘they did not need to 
fear English competition.” A very interesting question was 
a desi > .€, @ man to do i t make drawings for the 
firm. Can inform him? Well, in the silver and electro-plated 
trades, the Sheffield firms employ many designers, and some of the 
principals have themselves produced many beautiful works which 
were exclusively their own design. 

Is there any insurmountable obstacle to making an iron and glass 
roof water-tight? Within ten days I have been under two great 
structures, and both failed to nop out rain. On Saturday, the 4th 
of September, between 8 and 9 a.m., in the flower market at 
Covent Garden, London, it suddenly became very dark; then thunder 
and ey bye excessive rains. Without any warningthe rain 
poured into the building, chiefly I noticed down the iron columns, 
and causing the stallkeepers to get away their choice wares as 
rapidly as possibly. I observed that part of what appeared to be the 
ventilators were open, but the rain did not appear to be cuming 
through them. On Monday, September 13th, in the =e 
Exhibition there was a “‘Scotch mist,” a miserable drizzle. e 
string and military band from Woolwich were playing, and it was 


induced them to issue a further £30,000 of thecompany’s £10 five 
cent. preference shares, in order to meet the outlay necessary for 
introducing this new manufacture. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Bort little business was done at the Cleveland iron market held 
at Middlesbrough on Tuesday last. Merchant sellers seemed 
hopeful as to their future and adhered to the prices 
which they quoted last . They do not anticipate that any 
further advance will take place so long as stocks continue to 
increase. Makers were firm at 30s. to 30s. 6d. per ton, and are 
likely to remain so until they know the effect of the restriction 
when in full force. The prevailing quotation for No. 3 g.m.b. for 
prompt delivery was 30s. per ton. Buyers offered 293. 94., and 
some small lots changed hands at 29s. 10hd. ; grey forge iron could 
not be bought for less than 29s. per ton. 

Warrants are considered worth 303. per ton, but there are no 

ers at the moment. 

Nothwithstanding the reduction of make which is now in pro- 
peg 2 the heavier shipments which have recently been made, 

Connal and Co.’s stocks at Middlesbrough and Glasgow 
continue to increase. On Monday last their Middlesbrough stock 
stood at 298,722 tons, being an increase of 3014 tons for the week, 
and their Glasgow stock was 819,232 tons, or an increase of 2296 


its of pig iron from Middlesbrough have certainly | Trini 
exported 


The shipmen 
improved. Up to Monday last 36,403 tons had been 
since the Ist inst. This is about 6000 tons more than was shipped 
in the corresponding portion of August, and nearly 12,000 tons 
more than in July - 

quantities way material are leaving idlesbroug! 
for ia. On Saturday last the s.s. Rothsay sailed for Bombay 
with 1100 tons of keys, and 
100 tons of fish-plates, all being of The s.s. Stella left the 
day before with 3164 tons of iron railway material and 16 tons of 
steel switches. 

Nothing of a favourable nature can be said with to the 
finished iron trade. The demand does not improve, and the com- 
petition for the few orders which appear in the market is exceed- 
—_s Prices remain exactly the same as quoted last week. 

e Trades’ Union Congress, which held its concluding meeting 
at Hull on Saturday last, was fruitful of interest to all who 
watched for the signs of the times. ‘The intellectual activity and 
the tone of patient self-reliance exhibited by the assembled repre- 
sentatives of labour were most noticeable. The Durham and 
North Yorkshire delegates came, as might have been foreseen, a 
good deal to the front—a circumstance which will probably not 
escape the observation of their constituents. Every now and then 
when one individual differed in opinion from another, he relieved 
his feelings by imputing unworthy motives, and an unseemly 
squabble of course ensu: But looking at the meeting as a whole, 
it may fairly be said that unparliamentary was not 
ind in much more frequently, or more freely, than it is in the 
House of Commons, whilst in aged in making up its mind, and 
in putting its mind into intelligible words, the National Re - 
tative Assembly might well follow the example of the Trades’ Union 

On some of the burning questions of the ay especially 
those which specially concern the industrial classes, the delegates seem 
to have very clear and decided views, and their resolutions thereon 
were usually by such large majorities as to indicate virtual 
unanimity. ie value of education was fully recognised, and 
although it was forcibly pointed out that free elementary education 
meant substituting rates to which their class would have largely to 
contribute for subscriptions now paid by the upper classes, still 
they were for it almost to a man. On the difficult question of 

ing work for the unemployed, they decided unanimously that 
something in the way of legislation ought to be done, but what 
that something should be they did not even suggest. Of their pru- 
dence in taking so cautious a course there can be no manner of 
doubt, but it is equally clear that their decision was of no more 
assistance to our legislators than if they had been entirely silent. 
They were all of one mind that blast furnaces should not be worked 
on Sundays, but they ignored the fact that besides the er of explo- 
sions entai such t y stoppages, thisadditional “straw on 
the camel’s ” would throw more of them out of work altogether. 
On the question of the Sunday pening of » it was 
amusingly shown that national sentiment is stronger than class 
interests, The English wanted them ed, but the Scotch would 
not have it so, and the latter ultimately prevailed. As es be 

t! 


large | At all events it is certain the position of a 


‘0 | abench so constituted would be accepted, say in such cases as trade | b 


outrages, by the condemned, if those decisions were really fair ones. 


man justice of 
the peace would not be the of roses which he possibly now 
ieee. E. With and Co., of West Hartlepool, to 

essrs, ithy are 

have obtained an order from a London firm for a easel of 3200 
tons oe Mr. Edward Withy, the founder of the firm, but 
who retired two or three years since, and emigrated to New 
Zealand, is now on a visit to this country. He will, however, 
return to the land of his adoption next month. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Scotch pig iron market has been inclined to firmness this 
week, in consequence mainly of the determined attitude of the 
colliers on the wages question. Considering their poverty, the 
miners are supporting their newly-formed isations in a way 
that was quite unexpected. They are doing their very utmost by 
restricting the hours of labour generally, and by strikes at par- 
ticular collieries, to reduce the supply of coals available for smelt- 
ing purposes, hoping in this way to force the ironmasters into 
granting them an advance of wages. Whether they will succeed 
is at present doubtful. The shipments of pig iron from Scottish 
ports in the week ending Saturday last amounted to 7928 tons, as 
compared with 9192 in the preceding week, and 7557 in the corre- 
sponding week of 1885. The shipments coastwise were 1832 tons, 
the remainder of the 7928 tons ~ abroad. Scotland is at 
present the chief market for Cleve iron, which can be placed 
in the works of the consumer several shillings a ton cheaper than 
they can obtain Scotch No. 3. In fact, we are just now importing 
more iron from the Tees peg ley Here oy to all parts of the 
world. At present there is rather less tch iron going into the 
warrant stores t has been usual for some time, the quantity 
added in Messrs. Connal and Co.’s stores in the course of the past 
week being 2287 tons. 

Business was done in the warrant market on Friday at 39s. 6d. 
cash. On Monday transactions occurred at 39s. 6d. to 39s, 4d. 
Tuesday’s market was firmer, closing with buyers at 39s. 7d. cash. 
Transactions occurred on Wednesday at 39s. 74d. to 39s. 8d. cash. 
To-day—Thursday—business was done at 393, 9}d. cash, closing 


47s. and 42s. 6d.; Langloan, 4 


3d.; Dalmellington, 40s. 6d. and 38s. 

Sir Charles Tennant gave it as his opinion at the annual meeting 
of the Steel Company of Scotland, held in Glasgow a few daysago, 
that they had come to this state of things in the steel trade, that 
unless the element of labour assisted them to some considerable 
extent in reducing costs, wy Leap not get expenses much lower. 
The shipbuilders were not i 


uring the past fortnight the iron and s' goods shipped from 
Glasgow, in addition to pig iron, embraced the iron hull of a 


steamer, with boilers, &c., for Rangoon, valued at £21,950; loco- | Price. 


motives, £12,000 worth for Huelva and £6750 for Kurrachee ; 
machinery, £24,950, of which £12,000 went to Cuba and £3777 


he ironmasters, or a majority of them, are disposed 
Se of the increased wages, and it is 
expected that if the men carry out their proposal not to raise coals 
oh mt blast furnaces, that a number of the latter will be put out 

The past week’s shipments of coals from Glasgow were 21,174 tons, 
as compared with 19,310 in the ing week of 1885; 
G k, , against 437; Ayr, 8709, against 8477; Irvine, 1473, 
against 2914; Troon, 5002, against 6765; Burnti >» ay 
against 18,233; Grangemouth, 11,426, against 16,979; and Bo'ness, 
7715, against 3492 tons. 

The dispute between the colliers and their employers, as to the 
ment. In ire the men have generally received back the 
last 6d. that was deducted from their per but in Ayrshire the 
advance is by no means general, and in Fife and Clackmannan it 
has been refused. In the last-named counties a lock-out is 
threatened unless the colliers adhere to the rule of working at least 


eleven days a fortnight. The enginemen employed at the " re 


lieries in the Baillieston district are also moving for an increase 
wen eens ae that they should not receive it as well 
as the colliers, 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE returns for August, which have just been com show 
that an improvement has ly set in with to the coal 
trade. February was the lowest total of the year. June showed 
a slight improvement over April, and since then the increase has 
continued, though the difference between January total and 
A t is very slight. For instance, in January the total f 


showed a decrease, January 76,278 tons, August 34. 600 tons. The 
returns also show that Swansea must do its best to retain its old 
superiority in the patent fuel trade. Formerly its averages were 


£3 10s.; and steel billets, which now form a leading future, at about 
£3 15s. The cause of these low figures for billets is that minor 
industries, wireworks, &c., are stagnant. If tin-plate workers 


to 
dad; sewing machines, £6301; steel goods, £9700; and general | ™' 


to 
ight turn for the better, and holders 
have not shown the usual anxiety to get rid of acoumula- 
tions. For best brands there has been a manifest hard of 
makers firm at from < 8d. to 13s. 6d. LC., but 


hairs ” was not resorted to, 

On the whole, though notices remain out at several large esta- 
blishments, and a reduction generally is imminent, a survey of the 
condition of things is not altogether unsatisfactory. There cannot 
be any fault found as regards quantity. January to August shows 

e total number o es uring was 
494,000, £338,000. The on 


trade. Ironworks collieries, Plymouth, and Dow 


and other princi; 
collieries are somewhat better. 

Ynysfeio is worki but not up to its full ent of 
men, Cardiff shipped 120,000 tons last week, Swansea 28,000 tons, 
Newport Mon., showed less activity, the house-coal trade being very 
dull. Monmouthshire coals sufficiently low to 
7s. to 7s. 9d. at port. Rhondda coal is firm with 8s. 6d. to 8s, 9d. 
quotations, and owners say that an advance may be regarded as a 
ee Small coal is stiff at 5s. Pitwood is falling again in 
ws ore remains at 98. 6d. to 9s. 9d. The freight from 

ilbao to Cardiff is 3s. 74d., so deducting cost and in 
shipping, the margin of profit must be amongst the fractions, 

he audit is now at work upon coalowners’ books, and appearances 
are the belief that another reduction of w is imminent. 
ortunately the lot of the collier is better. If he earned more 
money in 1874 he spent it recklessly to the injury of health and of 
wife and family. ith lessened means he is becoming more home- 
loving and steadier, and small savings still go on. 

The Miners’ Provident Fund Society had their quarterly fuotting 
on Saturday, Sir W. T. Lewis in the chair. 7 Sees sho 
that £255 had been paid during the quarter as fu allowances 
on the death of members, £544 paid to widows, £556 to children, 
and £4157 to disabled members. At the end of June 172 widows 
and 342 children were receiving weekly payments from the society. 
This is most enco' , as showing the substantial cone 
where formerly only a tithe was performed by charitable appeals 
and poor law doles; but it is incumbent upon ratepayers to sub- 
scribe to the fund, and upon the wealthy to give donations. The 


colliers’ periodical — should be su; ted. It will be 
seen that the item ‘‘disabled members” is a one. This is 
the weak joint in the harness. A hearty vote of was given 


explosion the mins’ i ris a 

has beet attended with ten deaths. This is the lrget total knows 
for this colliery. A rigid investigation is to take 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


both domestic export orders have been received sufficient to 
the better in prices. t forge pig got down to M. 38 pt., 


coal and their ores being of so lean a quality, and foreign ores too 
expensive, because of the | freigh 
inquired after, but at prices lo 


hen 
iron and girders stand at M. 87°50 list 


Zinc at Breslau is quiet at M. 270 lowest The 
consumption has not been very great this season. ing the 
week — market in Rhineland-W: has not 


changed 

terially. In some branches the outlook appears a little brighter, 
whilst others remain depressed. The restriction of e in 
England has worked favourably over here, for since that occurence 
the buyers in ium have freely paid the prices fixed by their 
combination, and this will in due course cast its reflection over into 
these parts. The French market is also very firm. Ores are as 
neglected as ever. The 4 ye trade is, if anything, more 
k, of some- 


wire and wire nails are selling below cost of production. A few 
very trifling orders for rails have been given 
—. The Union of Dortmund took one at M. 120p.t. Points 

crossings, 190 tons, were taken Py 15 p.t. 
At Carlsruhe the Belgians underbid the German firms 6 and 74 M. 
for 1500 tons of rails. Many Bessemer works are only working five 
Shots par weil, of the The 
constructive workshops are in the same stagnant position as last 


ust well last month, and 
have had to lower prices in uence somewhat, so that brass 


p. kilo. 
The house coal trade is beginning to be brisker, but in antici- 
October 1st, con- 


Armstrong, Mitchell, and Co., has lately been inaugurated wi 
y at Rotterdam, by the loading of a barque with 1000 tons 

of Westphalian coal for Java. The enterprise of the Dutchmen 
in having established this accommodation at a cost of 60,000 florins 
has set the coalowncrs in Westphalia in great glee. it appears 
that most of the sea-going vessels entering Rotterdam have to 
out again in ballast to seek an outward cargo elsewhere, so now it 
is believed they will load coal in preference to that kind of work. 

A fortnight ago the somewhat ex announcement was 
formed, with a capital of ,000, to establish a coal trade 
Knowing from experi that 
Belgium imports about ,000 tons of coal alone from 


lished that the Railway Minister has lowered the freights on coal 


ed with the object 
i Germans sending coals to England. Thus the 
old adage of “ sending coals to Newcastle” between the two seemed 


received a letter from a prominent silver-plate and Britannia manu- were desirous of going in for steel bar they would find it cheaper 
facturers in Sheffield, stating that the Americans were selling over 
them in Australia; and as one large firm was getting out a new 
and fine catalogue, they would esteem ita very great favour if I 
could procure one for them. After some trouble I did so, and this 
the result. A large stock of goods and patterns were 
SELLE SS ee The close character of the trade is shown by the fact that sales 
Ee lave been effected for 12s. 7hd., 12s, 9d., and even 12s, 10d, 
| ‘ormerly the custom was a drop or a rise of 3d., and “‘ splittin 
The first time a pattern is made in the American's works 8 
stock is made and sold before drawi or photograph are sent 
out. That is, all the large towns inn best shops are —— | 
then photos. are sent out, and they do not get in the catalogue 
until ths second year, so that by the time the Sheffield manu- 
facturer gets his goods in the market they have been sold for four 
seasons, Was he likely to sell anything? So much for Sheffield 
have been on the progressive scale, and the uses to which plates 
have been foreign and home, are on the increase. 
Still, with it all, there is a greater make than can obtain a fair 
ere! remuneration, and makers having tried restriction of make, and 
failed, have now no other alternative than to keep on working 
until the weak ones go to the wall. 
There is not much that is new moving this week in the peal 
als 
down on his carefully frizzed head. Some of the listeners, finding 
the wet percolate through the roof, left their chairs, which were 
immediately occupied by others. These, in their turn, vacated 
them without affording explanation to fresh victims. The rain fell 
; on the musical and the unmusical, 
The production of large steel forgings, &c., into which Messrs. | cash sellers at latter quotation, and buyers 4d. per ton less. 
John Brown and Co. have entered with characteristic energy, has The current values of makers’ pig iron are:—Gartsherrie, 
per ton; No. 3, 41s.; Coltness, 
. and 41s.; Summerlee, 45s, 
and 41s.; Calder, 45s. 3d. and 41s.; Carnbroe, 41s. and 39s.; Clyde, 
centenarians 42s. 6d. and 39s.; Monkland, 40s. 6d. and 36s. 6d.; Govan 
at Broomielaw, 41s. and 36s. 6d.; Shotts, at Leith, 43s. 6d. and 
PO 433 ; Carron, at Grangemouth, 46s. 6d. and 43s, 6d.; Glengar- 5 
nock, at Ardrossan, 42s. and 39s. 9d.; Eglinton, 39s. 6d. and | 
was afraid; and until they got a change in that respect, they co From Silesia the news is a little more favourable this week | 
hardly expect a much improved demand for their manufacture. j 
He was, however, very glad to say that they had a fair order book, é 
and they had laid in a heavy stock of raw material, principally 4 
hematite, at the lowest prices that were current, because they | 4nd sm are complaining of no ing able to produce more ‘ 
thought it prudent to keep well ahead of their orders in this | 
respect. The dividend is 4 percent. £14,708 had been spent in 
. rendering the works still more efficient, £15,000 had been written 
18 mong Dut 
be done. Bar 
= || 
what better sales soon, as the thin sheet works have now plenty o | 
orders on their books. Prices, on the whole, though not higher, 
are firmer. The same may be said of the bar mills, For wire 
rods, on the other hand, there is very little demand, and drawn 
now costs M. 1°bo ; pb nor bronze, M. 1°(5; red brass, Ol, U 
ave been taken at ruinously low prices—as for instance, for 
ironworks in the Siegen and Nassau districts at M. 6°20; for some 
Luxemburg works, at M. 5°60, and indeed, at M. 5°40; and for the F 
Longwy works—France—at M. 5°30 p.t. for 40 tons daily. ° 
The first bydraulic coal tip on the Continent, constructed b P 
coal shipments from Cardiff amounted to 559,095 tons, and the 
August total 578,298 tons. Newport showed better. In January 
the coal total was 123,750 tons, in August 183,697. Llanelly was 
were only about 9000 tons, while Swansea showed 21,000 and 22,000 
tons. August totals are about on a par, Swansea showing 20,791 
tons, Cardiff 20,027 tons. that the Belgian coals cost a great deal to get, that in a cold winter 
A little consolation can be gleaned from returns in the matter of | house coal is somewhat scarce there, and that the quality of the 
iron and steel, for though Cardiff exported 8296 tons in January | coal, as a rule, is of a leanish description, it looked so very like a 
and only 2837 tons in August, yet the export for the year so far | canard that it was not reported at the time. Now the news is pub- 
has amounted to 32,457 tons. 
Newport, which is fed by Blaenavon, Tredegar, Ebbw Vale, and | from the Charleroi basin to Ostend and Bruges, w. are to e 
Rhymney, shows better. May and June months totalled up| shipping ports to England ; so it now becomes a necessity to men- 
30,000 tons ; and the total for the Pay so far is 88,248 tons. tion the matter. Whether this is intended as a scare to induce the 
The steel rail business is yet far from satisfactory, and full | railways in England to lower their freights and charges on coals to 
; activity in many of the principal works is rarely known. Prices | London, or whether the scheme can ever time must show. It 
nd the systematic working of overtime, the diminution of com- | are low, too low for the makers’ good, steel rails being quoted at 
petition against themselves being apparently at least as prominent 
: @ motive as benefitting to the parties immediately concerned. 
Their not very courteous reproof to Judge Grantham would to be v ° 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Sept. 4th. 

Tue advices from the interior as far as Chicago 
and St. Louis indicate a for 

nails, hardware, agricul implements, and 
small shop machinery, such wood- 

machinery, lathes, presses, &c. t deal 

new machinery is also being put inte ew England 
textile mills, and considerable orders have been 
received from two or three of the Southern States 

for additional textile machinery, to be ship 

there within ninety days. The earthquake 
turbances have had no effect whatever upon 
trade, being felt only in the a States. 
The ae of merchandise of all kinds, from 
ware, is heavier this week, 
be -eothed of the fact that the railroad com- 
es have come to terms with shippers. Ship- 
ments have been held back for some time on 
account of the unfair classification by the trunk 
lines. These complaints have been removed. 
Railway traffic has increased remarkably within 
two weeks, Large contracts are being made 
between railway managers and shippers on more 
reasonable terms, There is very little danger of 
a disagreement between pool roads, and this fact 


residing within ninety miles of the place of 
meeting will be entitled to two guineas to each 
meeting attended, and those residing beyond 
ninety miles will receive four guineas. Each 
director will also be entitled to a further sum of 
£20 for each 1 per cent. dividend upon the ordi- 
nary shares above 10 per cent. per annum, but so 
that such further sums shall not exceed in the 
aggregate the sum of £1000 per annum each 
director. Messrs. E. Blakey and Walter Emmott 
are appointed managing directors at salaries of 
£600 per annum each. 


Eclipse Button-hole Worker, Limited. 
mm... company proposes to acquire and work the 
— patent, No. 10,192, of 1884, granted fora 
lf-guiding button- hole attachment to sewing 
andioes. It was registered on the 8th inst. with 
a capital of £60,000, in£1 shares. An agreement 
of 7th inst. with the City and Provincial Contract 
Corporation, of 11, Queen Victoria-street, regu- 

lates the purchase. ‘The subscribers are :— 


D. C. Laughton, 21, Queen Victoria-street, agent 

W. H. Chappell, 6 , Herne-hill-ruad, printers 
manager 

Cc. F. Hinton, 132, Upper Thames street, agent .. 

A. G. 9, Charles-street, Walworth, 


opens the way for the closing of freight cont 
between large shippers and railr companies. 
Steel rail blooms will be wanted to the extent of 
about 20,000 tons to fill requirements in hand. 
Quotations are 24dols. to 24dols. 50c, Several 
large lots of good Bessemer iron can be sold here 
at a price equal to 18dols. 50c.,c.i.f. The rush 
for steel rails is over for the present because of 
the unwillingness of makers to accept contracts 
for delivery before January, Some capacity yet 
remains unsold, amounting to perhaps 130,000 
tons in all, but ‘the managers prefer to keep this 
capacity open in order to meet the urgent require- 
ments of small buyers, who might be willing to 
pay higher prices for prompt accommodation. 
On large lots prices are not likely to advance 
beyond 34 dols. or 34 dols. 50c. There is a great 
scarcity of old material of all kinds, and brokers 
in this city are acting under urgent orders for 
immediate shipments at current prices. The bar 
mills throughout Pennsylvania and Ohio are 
making more iron than they have at any time for 
three years. Refined is selli: 7 ip 66c. to 
ldol. 90c.; tank iron is ete the 
same; angles, 1 ldol. 90c.; girders, "Ne rought 
iron pipe is extremely active for natural gas 
| road Since the earthquake the wells in 
estern Pennsylvania have been acting rather 
strangely; in some cases the pressure is increased 
while in others it has fallen off, leaving some 
mills with scarcely any supply of gas. This is 
regarded as inexplicable, because of the fact that 
the sl shock was barely perceptible there, and Pitts- 
a oer miles removed from the scenes of 

ur 


NEW COMPANIES. 
Pa 2 following companies have just been regis- 


George Price's Safe, Lock, and Engineering 
Company, Limited. 

This is the conversion to a company of the 

ness of iron safe manufacturer and patentee 

carried on by Mr. George Price, of Cleveland- 

street, Wolverhampton. It was registered on 

the 3rd inst. with a capital of £35,000, in £10 
shares, with the following as first subscribers :— 


—— Price Lavendar, Wolverhampton, engi- 


Thomas F Fisher, 17, Temple road, “Birmingham, 
icitor 10 
Penn Fields, Wolverhampton, ‘secre- 


F. Walsall, manufactier |. 10 
G. L. Lavendar, Walsall, manager Eldon Works 10 
George Price, Wolverhampton, manufactuer .. 10 

manager oe 10 

The number of directors i is not to be lees than 
three nor more than five; qualification, £200 in 
shares or stock; the first are the subscribers 
denoted by an asterisk and J. N. Lester and John 
Thompson, The ordinary directors will be enti- 
tled to a commission of 5 per cent, upon the 
amount of dividend whenever not less than 10 per 
cent, is declared. 


Continental Oxygen Company, Limited. 

This company was registered on the 8th inst, 
with a capital of £150,000, in £100 shares, to 
purchase certain patent rights (particulars of 
which are not given in the memorandum of asso- 
ciation) upon terms of an unregistered agreement 
between —— Brin and Leon Quentin Brin of 
} od first part, S. W. Cragg of the second part, 


of the ‘third p rt, and the com 


*E. Elias, 15, Great Winchester-strect, 
*Henry Sharpe, Poole, manufacturer .. 
*Arthur Brin, 59, Br at, eng eee 
*J. D. Dewhurst, M hest t 
Q. Brin, 59, Brompton- crescent, engincer, ke. 

J. Sharp, Chiiworth Surrey, electrician 
W. Sharp, 9, Walbrook, solicitor .. 

The number of directors is not to be lees than 
three nor more than seven; qualification, fifteen 
shares; remuneration, ) per annum for the 
chairman, and £200 per annum for each other 
director. . The first four subscribers are directors, 


a Emmott, and Co., Limited, 
ro to on the business 


d general eers. It was regis- 
in £100 shares, with, | 
th as it sui 

scribers :— 
Shares. 
Halifax, electrical engineer .. 
ott, electricaiengineer .. .. 1 
Leeds, chartered accountant .. .. 1 
E. H. Fowle, Penkridge, eee 1 
Butler, Leeds, solicitor .. 1 
8. Wilson, Leeds, manufacturer 1 
Cc. P. Spink, Leeds, medical student .. .. .. 1 


The number of directors is not to be less than 
nor more than five; the subscribers are to 
appoint the — and act ad interim, Directors 


ging cler! 
F. Lower “Broughton, Manchester, 
W, ‘Northestt, 13, Philbrick- -terrace, Nunhead, 


A. Kissam, 37, Walbrook 


The number of directors is intl to be ten than 
two nor more than seven; qualification, £100 in 
shares; the subscribers are to appoint the first ; 
minimum remuneration, £500 per annum, 


Northern Sheet oe Steel Company, 


This company proposes, with a capital of £5000, 
in £10 shares, to carry on, ia all branches, the 
business of ironmasters, iron and steel manu- 
facturers, engineers, machinists, and general con- 
tractors. It was registered on the 2nd inst., with 
the following as first suoscribers :— 


chan 
F. F. Sheppee, “Chester-le-street, 
urham 
*B. W. Raine, Newcastic- on-Tyne, iron ‘merchant 
T. Heppeli, Bentley, Durham, e 
W. M. A Newcastle-on- ‘Tyne, ‘mer- 


chant 

J. actu Lee, "Newcastle-on- Tyne, chemical manu- 
urer 

F. Goddard, Newcastle-on- Tyne. accountant 

The number of directors is not to be less than 
three nor more than seven; qualification, ten 
shares; the first are the subscribers denoted by 
an asterisk. Messrs. Richard Carl Cook and John 
Mowbray Scott are appointed managers. The 
company in general meeting will appoint the 
remuneration of the board. 


Isle of Man, Liverpool, and Manchester Steam- 
ip Company, Limited. 

This ——- was registered on the 4th inst, 
with a capital of £200,000, in £1 shares, to 
acquire ships for the conveyance of goods and 
passengers to and from the Isle of Man. The 
subscribers are :— 


T. oa, Rumford-street, Liverpool, shipowner .. 1 
C.J . Wise, West Kirby, ” pook- -keeper . 1 
J. Russell, 40, Tyrwhitt-road, St. John’s, ‘book- 
ceper . 
J. ©. Dixon, 27, Waslington-street, Liverpool, 
master mariner .. 1 
F. Aspivall, 30, Brunswick-street, Liverpool, 
marine engineer 1 
C. Bradburn, 53, Lord- street, Liverpoul, ‘chartered 
accountant .. as 1 
J. M. Simpson, 53, ‘Lord street, Liverpool he 1 
The board is to consist of two managing and 
three ordinary directors; qualification, shares of 
the nominal value of £100 Messrs. T. Bell and 
F. Aspinall are appointed managing directors, 
and for their remuneration will be entitled to 
24 per cent. on the gross earnings. Mr. Henry 
elsall Aspinall is appointed general traffic agent 
at a salary of £250 per annum, 


City Steam —— Dyeing, and Carpet Beating 
Company, Limited. 

This company was registered on the 4th inst. 
with a capital of £5000, in £1 shares, to take over 
and carry on the cleaning and dyeing oem of 
Mary Simons, late of 65, Brunswick-road, Liver- 
pool, The subscribers are :— 


73, Berkeley-street, Liverpool, 

our 

Jd. Rushton, 16, Danbey- street, Liverpool, 

Thurme, Giestor place, Li ee 

urme, Gleston-place, verpoo! 

4, Johnston-street, Liv: verpool, j 
yi A. Brignal, 50, West Derby-street, Liverpool, 
0" 

°F. Ropes, Princes-avenue, Liverpool, ice 

Ansonia, Seymour. strect, ‘Liverpool, adver- 
tising agent.. .. oe 1 
The subsoribers denoted by an asterisk are the 


first directors; remuneration, 5s. each for every 
meeting attended. 


Needles and Alum Bay Pier Company, Limited. 
This company proposes to construct a pier or 

— at Alum Bay, Freshwater, Isle of Wight. 
t was registered on the 7th inst. ‘with a capital of 

£3000, in £1 shares, The subscribers are :— 


J. Southampton, chartered ac- 


T. Morgan, Southampton, timber merchant ny 
Southampten.. .. oo 


Be 


“Registered without special articles, 


Victorian Cable Traction Company, Limited. 
This company proposes to purchase the interests 
of Andrew Sialth Halladie and Wm. Eppel- 


sheimer in connection with patent rights for cable 
traction in Victoria, ‘Australia, It was registered 


on the 4th inst. with a capital of £5000, in £1 
oo with power to increase. The subscribers 


Shares, 
W. H. M. Smith, 2, Victoria 
G. Kitson, Weekfield, Windsor 0 
E. C. Wickes, 50, Mervan-road, Brixton. manager 1 
W. Jackson, > Octavia-street, Battersea, clerk . 1 
W. H. Richard, 201, Great eon -street, clerk 1 
D. McMillan, 2, Victoria Mansions, solicitor .. 1 
W. E. Hinde, Heswell, Cheshire, iron hant.. 1 


sidered, however, that for a long length of 

the conerete block foundation employed at ad 
York would be more economical than the concrete 
in mass deposited in frames. The above quay 


= walls are go durable mer the Antwerp quay 


wall, founded on firm ground, at a depth of about 
60ft. below quay-level, or intermediate between 
the are reached by the foundation piles at 

Rouen and New York. The Antwerp quay wall, 


The subscribers are to hegre the first directors, 
the number of which is to 


Steel Frame Carriage Company, Limited. 
This company was registered on the 4th inst. 
with a capital of £50,000, in £100 shares, to trade 
as carriage builders. The subscribers are :— 


J. Garden, 8, Pembury-avenue, Tottenham, secre- 
tary to a company 

N.@G Paterson, 19, Bedford- road, Tottenham 

R. Edmunds, F.C.A., 2, Warwick Villas, Wood- 


5. campling, Lower Tottenham os 
alker, Newcomen-road, Finchley | 
20, St. Camden. 


Cc. 26, Manor- road, 8t. John’ 8, clerk.. 1 

The number of directors is not to be less than 
three nor more than seven; qualification, £1000 
of capital; the subscribers are to appoint the first 
and act ad interim; the company in general 
meeting will determine remuneration. 


Kidwelly R. Dinas Fire-brick Company, Limited. 
This company proposes to acquire and carry on 
the business of the R. Dinas Fire-brick and 
Silicate Works, Kidwelly, Carmarthen. It was 
registered on "the 3rd inst. with a capital of 
£20,000, in £1 shares. The subscribers are :— 


Pulling 31, The Grove, clerk.. 

G. P. Pu a 

V. J. in Walbruok, 

B. Townsend, Chaucer-road, Herne-bill, stationer 

E. T. Gregory, 18, Walbrook, commission agent.. 

A. C. Hubert, Northumberland- -avenue, Charing- 
cross, engineer oo 

J. Cartwright, 20, Leyton Park-road, E, ‘clerk 
The number of directors is not to be lees than 

three nor more than seven. Most of the regula- 

tions of Table A are adopted. 


ECONOMICAL QUAY WALLS.' 


Tue following is from a paper by E. Pontzen, 
in the ‘‘ Nouvelles de la Construction. 
**Though the cost of foundations by means of 
compressed air has been greatly reduced within 
recent years, there are cases where pile-work 
foundations are still advantageous. As quay walls 
must be accessible for vessels, it is impossible to 
strengthen them like ordinary retaining walls by 
a large batter on the face, by widening out the 
foundation at the outer toe, or by a mound of 
rubblein front. Accordingly, as far back as 1837, 
the plan of pushing forward the foundation by 
means of sloping piles was adopted at the Glacgow 
quays. A similar system, with improvements, 
has been adopted for the new Rouen quay walls, 
The bed of the Seine, at Rouen, is about 32ft. 
below the required quay-level, and a layer of silty 
sand overlies the hard chalk, which is found at 
about 25ft. below the river bed. Instead of 
building a quay wall, 33ft. high, on an unstable 
foundation, or carrying it down to the solid chalk, 
a wall, only 18ft. high, has been built upon piles 
sloping forward towards the front, and reaching 
down to the chalk. The thrust of the filling for 
the quay is kept off from the back of the wall by 
a mound of rubble stone, and by a layer of rubble 
stone resting upon a platform supported on piles, 
carried back far enough for the natural slope of 
the filling behind, going between the foundation 
piles under the wall, not to protrude in front of 
the face of the wall. The wall rests upon four 
rows of piles, of which the three front rows have a 
batter of lin 8; whilst the back row, and the 
four rows supporting the platform behind, are 
vertical. The lower part of the wall, for a height 
of 54ft., is composed of concrete, and is 11ft, wide, 
and the upper portion is built of rubble masonry, 
and hasa width of 6}ft. at the bottom. The wail 
has a batter of 1 in 8, and is faced with brick- 
work. The cost of this wall was about £24 per 
lineal foot. The latest design of quay wall, which 
is being now built at Rouen for extending the 
quays, is similar in construction, but has been 
carried 3}ft. lower down, owing to the increasing 
draught of vessels coming up to Rouen, and in 
order to allow heavier weights to be placed near 
the edge of the quay. The concrete is deposited 
within watertight caissons of beech, 68ft. long, on 
the top of the piles. The wall is strengthened by 
iron tie-rods, at intervals “of 35ft., bolted to large 
blocks of masonry, p at 66ft, back from 
the face of the wall. The last 1 oa of wall costs 
£25 8s. per lineal foot, exclusive of the dredging 
for placing the toe of the slope low enough for 
the anticipated deepening of the channel. The 
author then compares the Rouen quay wall with 
the New York quay wall along the Hudson River, 
as executed since 1876. The New York wall is 
similar in type, being a slight wall of concrete and 
masonry, ed with rubble, and resting upon 
long vertical and sloping piles; but the piles are 
surrounded by a rubble mound which projects in 
front of the wall, and the wall, though higher 
than the Rouen wall, is much thinner at the a 
and its lower portion has been built with groov 
concrete blocks. The top of the wall is about 
35ft. above the bed of the channel, or about the 
same as at Rouen; but the piles are driven about 
20ft. deeper at New York than at Rouen. The 
cost of the New York wall, after deducting 
expenses incurred in the removal of old works, 
was £39 18s. per lineal foot. It is suggested that 
the pede say of Rouen shows that the rubble 
unding the piles at New York might have 
out safely dispensed with, that the projection of 
the rubble mound in front of the face of the wall 
is prejudicial to vessels, and that the cheaper wall | , 
of the Rouen type would have been better for 
New York than the type adopted.? It is con- 


Proceedings,” Insti _~ f Civil Engin 
at New York, in 
a firm stra\ 
Harbours ani Docks, F. Vernon-Harcourt, 
p. 427. 


founded by aid of compressed air,’ is strong 
enough to resist the thrust of the filling at the 
pre 4 and also a surcharge of 5 tons square 
on the quay; but it cost about £93 3s. per 
hase foot, or nearly two and « half ties the 
cost of the New York wall, and more than three 
and a-half times the cost of the Rouen wall. The 
qu quay wall at Ghent, founded on firm ground met 
at a small depth, cost only £31 9s. per lineal 
foot, The concrete well foundations of the Ninth 
Dock at Havre* proved an economi 
under the special conditions of the site, having 
cost £34 13s. per lineal foot. Different systems 
= accordingly, advisable under varying con- 
ditions; but the Rouen type of quay wall has 
the advantage of enabling quay walls to be 
extended at which, through want of 
resources, have itherto possessed inadequate quay 
accommodation.” 


THE PATENT JOUBNAL. 
Condensed from the a al the Commissioners f 


Applications for Letters Patent. 

*,* When patents have been ‘‘ communicated” the 
“name an address of the communicating party are 
printed in italics. 

7th September, 1886. 

11,340. Locks, H. J. Allison.—(@. P. Whittlesey and D 
P. Wright, United States. 

11,841. Jacquarps, J. Wild, Halifax. 

11,342. Proorine or StirFesinc Hats, J. and W. E. 


ebb, 
SaretTy “Box, &c., D. T. Ratcliffe, Sal- 
. Stretton, 
ll 345, or Forwnaces, J. A. Yeadon and R 
, Leeds. 


Middleton 
Con Carp WINDING Macuryes, F, and T. Brailsford, 


ll, Tramway Griprer Stor Ports, N. 


ll, Morton for Drrect-actinc Peps, &., 
&: Hainsworth, A. T. Winn, and W. E. Hains 
wsbury. 

Fasteninc Buirxps to J. Tennyson, 


ll, — STEAM 4 other Enorves, L. Ccoper and A. 
ick. 
OWER Ejector VeNTiLaTors, J. Hall, Mar - 


chester. 

11,351. Prcrore Hanaina Appiiances, &c., E. Culd- 
well, Huddersfield. 

11,352. Woop Cover for Tosacco-pire, W. Jen- 


11,353. Tres, Bows, Cravats, &., J. Ferguson, 


Crorues, &c., C. M. Linley and J. 
mdon,. 

11,355. I.sutatinc Corpuctors, O. Imray.—(W. W. 
Averell, United States. 

11.356. RE Bive, O. Imray.(H M. Bak.r, 
United States.) 

11,357. Wert ForK and MecuanisM for Looms 
for Weavine, W. C. Priestley, Halifax. 

11,358 Uriiisinc Licut and Heat Aristne from the 
Compustiox of Gases, J. Orchard and H. Lane, 
London. 

11,359. Savine Lire from Fire, H. G. Powell, London. 

ll, 360. HANGING SasHEs to admit of CLeantse, &c., G. 
3. Soper, London. 

11,361. Startisc Tram-cars, &c., R. O. Gercke, 
London. 

11,362. Papocks, W. J. Richards, London. 

11, "368. GuNs and Prosectites for Lire- 
savinc Lines, N. C. Pond, M. O. West, and E. 
Simons, London. 

11,364. Cricket Bats, J. O’Connor, London. 

11.365. PortaBte Apparatus, H. J. 
Cooke.—(J. F. Fetler, France.) 

11,366. Dryixc Orrat and the like, W. P. Thompson. 

—(V. D. Ande son, United States ) 
11,367. Car Coupiines, 8. A. Kilmer and E. J. Cran- 
as Looms, W. P. Uhlinger, London. 
ACQUARD MS, 
ll, Rattway A. Boult.—(H. C. Sintee- 


h, Canada.) 
ll, Wasuina Woot, E. Tremsal and A. Dicktus, 


11,371. — H. J. Haddan.—(C. W. Spurr, 
United States ) 

11,372. Grams CLeaners, H. J. Haddan.—(H. Collyer 
and M. Crawford, United States.) 

ag Vices, H. Haddan.{ W. R. Baird, United 


tes, 

11,374. Macurinery, H. E. Leetham and J. 
Jones, London. 

11,375. Construction of Fotpixe, &c, TricyciEs, G. 
D. Needham and W. Smith, London. 

11,376. and Pumps, Arnold, London. 

ll, "377. for &c., W. Bull, London. 

ll, "378. METALLIC Boxss fur STORING Foon, &e., W. B. 
Williamson and G. H. Williamson, London. 

11,379. Vice Prop, R. Gay, London. 

11, 380. Manuracture of Riss, ea for UmBRELLAS, ¥. 
Corder, London. 

Penputvum Compensator, R. D. Sanders, 


11,382. Preparp Quantit1E3 of Liquip, G. 
x, London. 

Smoke Cossumina Fornace, J. L, Peslin, 
pet 


ion. 

11,884. &c., and Tor-nais, H. 
Morrison, London. 

11,885. the Expansion of Metats, F. E. 
Hainley, London. 

11,386. Boxes, &c., H. H. Lake.—-{(@. A. 
Wilkins, United States.) 

11,887. MANUFACTURE of Axxs, &c., E. G. Odelstjerna, 


London 
11,388. Govert Razors H. H. Lake.—(W. H. Murphy, 
Unated States.) 
11,389. Screws and Nats, E. Russell, London. 
11,390. Sonorovs ALaRM, G. Bapst and L. Faliz>, 


London. 
ll, Exectric CurRENTS and F. Wynne, 


on. 

11,392. Muzzz, J. G. Trott, Lon: 

11, *398, C GARETTE, &c., Hewson, London. 
ll, "304, Mattresses, J. Read, Lon 

ll, ‘395. PORTABLE BED or Couca, “Read, London. 

ll, "396. DISTANCE Inpicators, H. Moon and W. Morgan, 


Bi 
ll, Bo Bortne and Sinkrxe WELLS or SHaFts, 
lh, P. H. Sherratt, 
London. 
8th September, 1886. 
399. Drivina Connections for Bicycirs, &., H. 
, Catford Bri 


ge. 
11,400, Fastener or F. W. Edgbaston. 
11,401. Vacuum Arr Pumps, A. B. Worth, Manchester. 


3 “ Harbours and Docks,” p. 407, and plates 8 and 
4 “Minutes of Proceedings,” Inst. C.E. vol. Ixxxi, 
p. 361. 
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11,402. Movisa Borrer for Weavine Loom, W. Craven 
and J. Fi , Todmorden and 
Saarrs of Two-wHEeLep VEHI- 
Rotary and Hee. for Boots and Sxozs, 
Williams, 


Birmingham. 

1,405. Connectine, &c., Parts of Vetocrprpes, P. W. 
Birmingham. 

11,406. Removine ns from the Front of 
TeaMway ham. 

11,407. Avromatr TRE- SPrRINKLERS, 
J. H. and J. W. Galloway, Lon 

11,408. Ienrrixa Als and Gas in Gas 


T. Sturgeon, 
11,409. and Buoop, &c., A. Forrest 
and W. Manchester. 
11,410. FIRE-EXTINGUISHING 
anatus, R. ves, Bolton. 
11,411. Mavs and ey G. H. Seddon, Hud- 
11,412. Sarery Lawp, R. L., J., and J. B. Short, West 
0,413, mcTric Sarery Lamps, M. Settle, Man- 
chester. 


11,414. Torpxposs, L. Sanderson, Lond: 
A. W. Foster L. Oxford, 


ny R. Newcast’e-on-Tyne. 

11,418. P. T. H. Chadwick, 
418. PatreRn MECHANISM Ms, ic 
Manchester. 


11,419. &*., Vessets, G. Chapman, 


11,420. Warp Beams for Looms, T. Burns, J. Fowler, 
and A. Akeroyd, Bradford. 
11,421. Seat ApvousterR for Two WHEELED Venic.es, W. 
owes, 
1 


422. Lenotuesisc, &c., Saarts on Doc Carts, &c., 
W. Howes, Norwich. 

11,424. Gas-nEaTep Sotprrinc Irons, R. A. Gilson and 
W. J. Booer, London. 

ll, 425. SPINDLES for Paxzpartsc, &c., Frerovs 
T. well, 

11,426. Apparatus for O. L, &c., Lamps, 


E. Philips, London. 
11,427. ATERPROOFING CLoTH, &c., R. Punshon, 


11.428. A’ In and Our G for Reapers, J. 

UTOMATIC uT GEAR 
BE. Brown, Saxilby. 

n in Macic Lanterns, C. Lever, 

A. Norman and G. L. Pearson, 


ion 

11.431. Messaces by Macnerism, J. 
Holloway, London. 

11,482. Stoppers for Borriss, &c., H. Barrett, London. 

11.483. Actuatep by the EXPLo 10N of mixed 
Hyprocarson Vapour and Arr, G. F. Redfern.— 
(G. Smyers, Belgium.) 

11,434. Sarery Bit for Horsss, H. , London. 

11,435. Constructinec &c., of TEMPORARY 
Buitprxas, London. 

11,436. Tocrrner Loosr Documents, &c., J. 
Asten and F. E. Morris, on. 

11,487. Appiyrne Ionrtinc Materia to Matca Sricks, 


W. Holmstrim. London. 
11,438. Lock Nors for Srew Botrs, A. B. Ibbotson, 
London. 
Domestic Fire-BLoweRr and Firecuarp, G. R 
. Comont, London. 


9th September, 1886. 


11 41. for Gas F. H. 


11,442. Neck Bornzs and Srorrens, D. W. 
Blaxter and 8. G. Page, London. 

11,443. Or Cans, H. Lucas, Birmingham. 

hl, Marcs Boxss, L. A. White, 

11,445. Busper for Loose Inp. A-RUEBER 
Tires to Wauetts, W. Cook, Headless Cross. 

in Looms for Weavine, W. H. Teague 


J. Eccles, 
11,447. Pistons, R. Tonge, Manchester. 
11,448. Forsrrvrs Castors, E. French, Birmingham. 
11,449. S1pHow or Benp Traps, J. Shanks, Glasgow. 
3450.” Propuctye an Opricat Iuiusion, W. Webe: 
and J. Winson, Waterloo. 


11,451. Maxme Lump Svear, 8. Vick: 
452. Dryisc Getatine W. W. Tully, 
11,453. Jonsers’ and Braces, W. P. 


Fox, She Sheffield. 
Krrcnes Ranozs, R. Hunter and J. Turnbull, 


11,455. and StarcHep Fasrics, D. 


11,456. Vent in Cicars, G. Adie, Newcastle-on-Tyne. 

11,457. or — Work in 
‘Warcues, J. 

ll, RE-ALARM Apparatus, J. H. 


Manchester. 
11,459. FIRE-LIGHTER, W. Anderson and 8. E. Pearse, 
Gosforth. 
Wrepow Frames and Sasnes, T. Robson, 


on. 

of the Water Liquip from 
&c., V. L. E. Miller, 

11, 462. TOWEL Rack, H. Schooling, jun., 


ll, rome Ratcuet Box Spanner, J. Moore, Newcastle- 


ll, “64. Maxtxe Soprum, H. C. Bull, Li 
11,465. SHARPENING CaRD Carp Roberts and 


11,466. REGENERATIVE Gas J. E. Lewis, London. 

467. or TwisTinc Yarns or THREADS, Cc. 
Holdsworth, T. Barnes, and J. ay, 

11,468. Cia P “for FASTENING Saors, W. H. Munns.— 


11,470. Pomes, T. 

ll, "471. PORTABLE Umpre ta, A. A. 8. Owen, London. 

11, 472. BrisuLrHate of Sopa, G. E. Vaughan.—(A. E. 
Schuwirth, France.) 

11,478. Brackets for Cape A. J. Boult. 
“4B. D. Dougherty, United States. 

11,474. Frames, J. Garth, R. 
Allen, ‘erguson, 

11,475. Paper Bac-makine Macutvery, A.G Brookes. 


11,476. Topacco to avoid Nicotine, H. 8. 
g.-—(L. Liesching, Ceylon.) 

11,477. VaLves and Cocks, W. P. Sin London. 

478. Wasnine, &c., Liven, J. Eaton, 


W. F. Norman, London. 
1,480. SranDaRps for Baas, &c., E. 
a Wilkins and P. C. Wilkins, 

il, Worstep, &., C. H. Hopps, 

11,482. Barsep Wree for Fences, H. jon, 

ll, 1483. Winpow cash Fastaxrnas, C. 
3. P. Rickman, London. 

11,484. Cooxixe Urensit, F. Plaister, London. 

11, "485. Braces for Trousers, G. R. Holding, London 

11,496. Wasnasie, &c., Watt Hanorvos, F. H. E. 
Shipton and J. R. R. Thame London. 

11,487. Postrrve Pore P rates for SEcoNDARY 

8. Farbaky and 8. 

11.488. Horsrsnor Nats, C. Gil 

11,489. Automatic COUPLING VEHICLES, 
W. Tipple, London. 

11.490. Looxrnc Grass, Torter Box, &c., 
T. Marns, London. 

11,491. PREVENTING Fausirication of Bris, &c., A. 


Schlum lum berger, 
11,492. Union Suoxer, J. Sykes, Golcar. 


11,493. Preparmne Cotours, A. McLean and R. Smith, 
on. 

ee Picments, A. McLean and R. Smith, 
on. 

Morrve-powerR Enorxes, J. F. Schnell, Man- 


a CRARGING AIR with Vapour, &c., J. F. Schnell, 
ll, Arr with Vapour, &c., J. F. Schnell, 


11,498, FEEDING Bess, F. Shorten.—(0. Kwnert, Ger- 


many. 
11,499. TeLEPHONIC Apparatus, H. H. Lake.—{D. 
Drawbaugh, United States.) 
LockstitcH Srwine Macurne, A. F, Wileman, 
ndon. 
11,501. &c., G. and 8. London. 
ll, "502. WaArTER-cLosEts, @. and 8. Jennings, London. 
(508. Muar Currine Macuines, T. and W. P. Green, 
11,504. Srarras for Sarpment of Coat, G. Taylor, 
London. 
11,505- Strips for Boots, &c., J. M., J., A. 
J , and 8. A. Gimson and J. Craig, Leicester. 
11,506. SwitcHes for ELecrric Currents, R. A. Scott, 
London. 
10th September, 1886. 
11,507. of Rattway P ates, &c., B. Hoyland, 
Cottars and Currs, C. H. Felton, 
11,509. DouBLE-action Arr and Smoxe Exrracror, T. 
Whitehead, Liv 
11,510. Fustians and Corps, W. Wilcock, Halifax. 
11,511. and CLosz ARRANGEMENT for KITCHEN 
Rancegs, W. Nicol and J. Hercus, 
11,512. Cottecrors or BrusHes used in ELEecrricaL 
Locomotion, H. Barcroft, Belfast. 
11,518. OrnNaMENTATION of Parts of Bep- 
sTeaps, F. R. Baker, Birm’ 
11,514. Van Boxes or Cases, D. Rylands, 5 
Ly "515. CULINARY Urensiis, R. H. Fletcher and W. 
Fletcher, Birming! 
— Looms for Wravinc, W. Warrington, Man- 
r. 
11,517. Prcrure Rops or Razs, T. Pulling, 
"518. Soprum Suupatres, J. M. Collett, Gloucester,» 
11,518. or Carp or Papar, L. 
tone, 
11,520. Mixers’ Lamp, W. Banks, London. 
11,521. Counrers, A. Paget and E. L. London. 
11,522. PotaBLe Matt Ligvor, J. E. .—{D. R. 8. 
Galbraith, New Zeala: 
11,523. Water Bortizs, T. P. 
ll — Comprvep Hay Drier and Fence, T. 8. Winter, 
on. 
n, 325. Boots and Sxozs, E. Buck, London. 
ll for Canpizes, &c., B. T. Newnham, 
327, Macutnez, F. N. Cookson, London. 
1,528. Comprmvep Umpretita or WaLxkinc Strick 
my and Box, E. W. Furrell, United States 
11,529. Execrric Apparatus for Im- 
POTENCE In Mauss, F. Borsodi, London. 
11,530. Notation of Music, A. White, London. 
11,581. Strive Rooms, J. Higginbottom and O. Stuart, 
Liverpool. 
11,532. Inox Lasts for Boors, &c., H. Davey, London. 
11/588. Groovep Putters, E. P. Beville, Li 
11,534. Hottow Wire Sprines, &c., W. Sturcke, 
London. 
11,535. Macurne, A. McShain, London. 
11,536. Anvits, A. McShain, London. 
11,537. Cricket Stump, J. T. Ford, Southsea. 
ll, Nell, Mrverat O1s, &c , in Furnaces, J. 
—— ls for Baskets, &c., E. A. Renaudin, 
ndon. 
11,540. Nvt-Locks, 8. L. Shellenberger, London. 
11,541. Wagers for CaRRIaGEs, Hillman, W. 
Herbert, G. B. -*¥ R. A Dalton, G. F. Twist, 
and A. Rotherham, 
11,542. Woop, &c., B. Ludwig, 
11,543. ‘Taps for Measurnine Wines, &c., H. Curwen, 
London. 
11th September, 1886. 
11,544. Cirps or SHears, F. Frielinghaus, Manchester. 
11,545. Preparine, &c., Cortox, &., H. Stevenson, 
11,546. Taps or 
11,547. and Corton, T. Ashworth, 
Manchester. 
11,548. Tosicco Pregs, C. Hind and W. Gordon, 
Southam pton. 
11,549. Bepsteaps, F. Hoskins, 
Birmingham. 
11,550. Loapinc Cartripcrs for BREECH-LOADING 
R. Barker, Whitehaven. 
11,551. Taammarar, W. Lucas and T. A. Garrett, 
London. 
11,552. Tare Expawsion Gear of Steam Enoines, W. 
Cameron, Maryport. 
11,553. Hatt Lamps or Layterns, H. H. Wright and 
E. Sarjeant, Birmingham. 
11,554. Homocrsgous Sreet, &c., J. Morley and W. 
Gaskill, London. 
11,555. VANISHING a Livinc Person from a Cuarr, J. 
S. Graydon and H Hermann, London. 
11,556. Postage Stamps, &c., A. H. Kuhl- 
mann, London. 
11,557. Liquip Gow, E. M. Knight, 
11/558. for Vex’ cums, Cc. 
Buckley, Manchester. 
ll, Ratstnc and Forcrye Beer, &c., J. Crawford, 
11,560. enous Som, J. E. Quayle, Liverpool. 
ll, "561. WINDOW-SASH FasTENERS, J. Gibbons and 
W. Sabell, Birmingham. 
11,562. CrrcuLar Knittinc Macutves, E Newton and 
A.C. mith, London. 


11,563. i“ Guarp, W. Storer, London. 
ll, 564. PACKING Cases, W. R. Watson, London. 
11, for Parinc Harts, &c., H. Polak, 


1,566. Preventinc TAMPERING with CuEeques, W. H. 
ao Halifax. 
11,567. Castors, E. Smith, Blackburn. 
11,568. Bixocurar G J. J. Wood, Liverpool. 
11,569. Construction of Correr Dams, &c., 8. Fox, 


don. 

11,570. Repgatinc Baut-rrap for SHootine Practice, 
G. H. Hockey, London. 

11,571. Musica Norattioy, A. Galbrai 

11,572. F. unds, 

11,573. Enores, A. G. Melhuish. London. 

11.574. Exreciric Gas Licurers, J. Stevenson.—(M. 
Dick, Bavaria. 

11,575. AppLiance for Use in Lactne Boots, &c., W. 

. Payne, Loi 

ll, 576. Gas Enorses, A. J. V. de 
ipriick and J. 

E. Thom mpson, Liverpool. 

ll, Scraper for CLeanine the of Tramways, 


Treeton, London. 

11,579. of Crucrses, M. Slade and E. 
Digby, London. 

11,590. Ramway Martersats and Srock, P. Dietrich, 
London. 


ll, ~ for Corror, W. G. Young, 

ll "582. — Suppty of Ort to Lamp Burners, W. 
and G. Camp, London. 

11,583. Arm for VENTILATING Rooms, 0. H. 


Jolliffe, London. 
11,584 MecuanicaL Rerorts for ANIMAL 


Marrer, &., T. 
11 585. Apparatus for wo the Amour Taxes, 
&c., 8. Firth, London. 


11,586. Stoprrxe Borries, A. 8. Tanner, London. 
of 8 of Susrexpens, C. A. Smith and R. P. 
arble, 
11,588. CarBonic Acip, N. Harris.—{/. 
Ferinaux, France.) 
11,589, Fitter Presses, D. K. Clark, London. 


18th September, 1886. 


11,590. InpicaTine Apparatus for WATER-cLOsETS, E. 
Banfi ove. 

11,591. J. F. Boyes, B 

11,592. WEIGHING Macutnes, w. 


11,598. Sror Borries, &c., W. And and 
PPERING erson 

W. Witham, Manchester. 

11,594. Kerrie for Quickxty Heatine Water, A. 

‘Ashby and W. Street, Boscombe. 

11,595. Rarsine and Lowerixa Lamp Ga.ertes, F. R. 
Baker, Birm: 

11,596. LavaTorigs, &c., J. Deeley, Birmingham. 

11,597. = TRANSPARENT Pxorto- 


of Hats, J J. W. Thom 
Manchester. 

11,600. Lrxincs of &c., Furnaces, A. E. 
Tucker, Smethwick. 

11,601. Oven for Dryinc Raw Corton, &c., D. Fall, 
J. Kay, and T. Wagstaffe, Manchester. 

11,602. Domestic We.cuine Macuine, and P. 
Roberts, Bootle. 

11,608. Broycurs and Tricycies, W. Andrews, Bir- 


mingham. 

11,604, Apvertismnc, A. R. Waddell and F. G. Red- 
man, Kidderminster. 

11,605. for Vessers, J. Shaw and J. 
Hastie, Glasgow. 

Dark Sime for 

Cameras, A. Gache, 

1, Fastexines for WiNDow Sasnes, R. Lindsay, 


10TOR PATENT DRAWERS Suspenrer, A. Kahn, 
11,609. for BREECH-LOADING SMALL-ARMS, J. 
‘ingham. 


Middl 


11,610. of Macurvery, T. F. Walker 
. G. W. Pair’ don. 
11,611. Parts of ELECTRICAL Corpvuctors, 
T. F. Walk 
11,612. ELecrricaL SwitcHes, T. F. Walker and J. G. 
W. Fair' London. 


bairn, 
11.618. Borwino of Por RTLAND CEMENT Cement, H. 
H. Holt, and W. Wilders, Northfleet. te 
11,614. ANKLE-SUPPORTING A 
11,615. Boxes for 8. D. Arun- 
del, London. 
11,616. Stoprermnc Borris, F. Gelder, Sheffield. 
11,617, R the Castixes in STEEL, C. Shaw, 
effi 
11,618. for Doos, Nichols, Birmingham. 
11,619. Nest APPL J. Chilvers, , London. 
creta for Mayovre, W. H. 


11,621. TELEscoPic Lappers, W. W. Popplewell.—(F. 
Hofele, United States. 
ee Beaninos, G., E., and N. Smith, jun., 


11,623. Sarery Orn Cans, T. 8. Lyon, London. 
ll Diseases, &c., J. G. Claud-Mantile, 


ll Lamps, D. Deckers, London. 

11,626. Faucet Bunes, H. E. ‘Newton.—(The Marshall 
Manu uring Company, 

11,627. Urinisinc Waste Hiner of of E. F. Daniel, 
London 


11,628. Warer or Fivrp Merers, &c., J. H. Strang. 
—(A. Bonna, France.) 
11,629. CLomsosne Work, C. J. Heaton, 


London. 
Compounps for use as ta E. Eich, H. 
Sepulchre, and J. ue, Lon 
11,633, Arm Vatves, D. R. Duncan and 
W. 8. Welton, London. 
11,634, Evecrric Currents, J. C. Serjeant 
and R. E. George, London. 


SELEOT 
(From the 


AMERIOAN PATENTS. 
States’ Patent Office official Gazette.) 


344,364. Crank Pris Lurnicatine Device, Herbert 
Charlestown, Mass.—Filed September 19th, 


—a The combination, with a crank pin and 
extending from the ring D, and communicating with 


ming in the the latter being 
vided with an exit o an Sor 
the p tag Dandi (2) The combination, with the 
dd the pipe E, of a valve H, as and 


for the oes set forth. 


le c for th K 


tially as set forth and described. 
with a combined door lock and ae 
with a hammer p, and spring ¢ a means for 

the same by the action of the lock, a thimble 
. with a screw thread, in which the cap or 


cartridge d is placed, and a recess v, formed in the 
rear of the lock, vided witha corresponding screw 
thread for secu the thimble ¢! therein, as and for 
the purpose set fo: 
Metuop or ConsTrucTING WATERWORKs, 
ichard H. Bull 7 New York, and Hayden H. Hall, 
New Hamburg, N. Y. —Filed’ February 25th, 1886. 
Claim.—The method hereinbefore described of con- 
structing waterworks, which method consists of laying 


a submarine tube by means of a travelli 

which is moved ahead as the tube is built t > 
the interior of said caisson with a filtering 

> = of then admitting water, substantially as 


344,830 Ganc PLovan, Peder Hansen, Fresno, Cal,.— 
Cain Th 12th, 1886, 

im —(1) The combination of the h beam, the 
lateral arms having the section clam Laps together 
on opposite sides of the beam, and hav the ears 
the plough stan the png ot and lower sides of the beam, 
ited to the lateral arms, the 

bolted to the plough standards and to the 

caentaoe ears, the plough handles bolted to the rear 
end of the beam, and the brace rod 8, connecting the 


(844,830) 


, ha 
ing geovided ‘with 
ted together on opposite sides of the beam, 
plough standards bol! to the arms, and the 
clamp plates O, alted to the sald standards and to the 
arms, substantially as 
. Sarery-pin Macuine, Joel Jenkins, Montclair, 
N.J., and Blam H. Gaylord, Waterbury.— 
November 27th, 1885. 
Claim.—(1) The substantially as 
described, comprising a device delivering intermit- 
tently bits of solder, a reservoir and tube delivering 


acid are automatically delivered 
upon each pin head, and the solder thereafter fused 


stantially as descri 
st: ucted of a double set of flat links whose — es 
are notched to receive and retain the wire blanks for 
safety-pins, and which is made to revolve intermit- 
tently in line parallel with the solder device and 
burner, substantially in the manner and for the pur- 
pose herein set forth. 

344.978. Pier Wrencu, Ira Morse, Danbury, Conn.— 

Filed April 22nd, 1886. 

Claim.—(1) A wrench consisting, essentially, of a 
bar having a handle at one end and a jaw at the othcr 
in line with the in combination with an arm 
pivotted to said bar, ‘and its end a 
pivotted jaw, a thread pass 
id bar and a nut 

— to engage the threaded vin ort or bolt. (2) The 
ving a jaw at its outer end, and an opening, 16, 
through it, in combina‘ion with an arm pivotted to 
said bar and having a similar opening through it, a 
pivotted jaw at the outer end of said arm, aspri “i, 
acting to hold said oe jaw in its o ned 974 
and a bolt adapted pass through the openings in 
arm and provided with a nut, whereby 
Py me may be adjusted for different classes of work. 
3) bar having a recess 4, jaw 3, having shoulder 
ae to engage such recess, and a screw for hold- 
te said jaw in bination with an arm 
pivotted to rt bar, and having at its outer end a 
a bolt and nut, whereby the arm 


may be c to adjust the wrench, 
(4) The dome — h it anda 
detachable arabe at ond, with 


an arm pivotted to said bar and carrying at its outer 
end a oe jaw, a bolt ‘ond nut for compressing 
said m the bar, and a sprii 9, whereby the 
onn to hell at its farthest open position. (5) The bar 
having a jaw at its outer end, arm 7, pivotted to said 
bar, and having at its outer "end a pivotted jaw, 10, 
and spring, , 12, for holding. said jaw to its 
in with a threaded 


or pele adapted to pass through openings in the 
arm, a nut engaging said pin or bolt to move 
the arm inward, ‘tut, “(The , 9, adapted to hold the 


arm against the nut. (6) The bar having a jaw at its 
outer end whose teeth lie parellel to the plane of the 
bar, and an arm pivotted to the bar and having a 
— iv at its outer end, the plane of said 
at an acute ang! the plane of 

e in combination with the bolt a 

head made angular to prevent it from turnin, 
adapted to pass through openings in said bar an ‘arm, 
and a nut engaging ssid bolt, whereby the arm is 
moved inward. 


44,813) 
MMMM 
on. 
said handles with the upwardly projecting ears of the 
rearward section cae, substantially as described. 
2) The combination of the hollow tubular plough beam 
Ps , and burner or heating device for melupg 
the bits of solder, in combination with conveying 
mechanism, substantially as described, for carryin 
forward and momentarily detaining in reach of poe 4 
said devices the headed ends of safety-pins er 
said mechanism, a bit of 
344, 837 
[ 
11,630. Box for Mortise Locks, H. QA 
| 
thereon, substantially in the manner and for the pur- 
. pose herein set forth. (2) The combination, with a 
n solder-feeding device, an scid-feeding device, and a 
renner heating device, each constructed to operate sub- 
don. | y 
> 
// 
Yff 
(J. Heilmann, France.) 
11,469. Stoves or Firepiaces, T. Derichs, F. Weber, 
and E. Bender, London. 
344.806. Atarm Lock, William Bennett, Sharpe- 
burg, Pa.—Filed March 20th, 1886. 
Claim —(1) In a combined door lock and burglar 
alarm, the combination, consisting of the shell a and Ny" IF if frm : 
bolts ¢ f, operated as described, actuated { > 
by the spring ¢t, and a means for setting or securin, 
the same above the 
We |! 
= 
le from 
tion i on thi 
olt A, for closing the key-hole, the inclined surfac 
sr on the bar m and bolt A, for releasing the hamm 
p, the projection o on the bolt f, and correspondin, 
i depression , in the bar m, as a means for releasin, 
the hammer p when the bolt fis disturbed, substan) 


Supr. 24, 1886. 
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BRITISH AND FOREIGN RAILWAY GOODS 
RATES. 


ComPLAINTs against railway companies in respect to goods 
traffic for years have been numerous, and are now so fre- 

uent and loud that some change in the system upon which 
they are is imperative. The charges against the 
companies are :—That rates in excess of the authorised 
maximum are often exacted. That on the same line higher 
rates are on some kinds of goods than on others, 
though the cost of the service is the same in both cases. 
That in many cases lower rates are 


charged on 
imported or for export, than on the same articles uced | di 


in this country. t erential rates are ted to 
one class against another. That the difficulties in the way 
of —t redress by private individuals against railway 
companies for over-charge or illegal preference are almost 
insuperable. That through imperfect rate books and defec- 
tive classification, it is almost impracticable to ascertain the 
particular class to which any article belongs, and the rates 
which the gy See vd is authorised to charge for its 
conveyance. A Committee of the House of Commons in 
1882 examined these char; and, while admitting that 
they were well founded, did not recommend any legislation 
on the subject beyond an extension of the powers of the 
Railway Commission. Since then several attempts have 
been made to arrive at a settlement of the question, both 
by the Government, private members, and some of the 
railway companies, but with no result; and in the next 
session of Parliament another attempt will be made. 
Among recent contributions to our knowledge of the question 
is a report to the Associated Chambers of stained. by Sir 
B. Samuelson, M.P., on the railway goods traffic of Hol- 
land, Belgium, and Germany compared with that of this 
country. It gives a full description of the principles upon 
which the classification and rates are fixed, and also a series 
of tables showing the rates charged for some thirty-five 
articles, such as are of common use in trade and manufac- 
tures, for nearly 200 typical distances in this country, com- 
with what would becharged in Belgium,Germany, and 
olland. The tables are not very well arranged for show- 
ing the extent of the difference in rates. No mileage is 
given, and to those unfamiliar with the localities the 
arrangement is rather confusing. The report shows that 
in Holland, Belgium, and Germany the rates are fixed on 
some definite principle, and that they are considerably 
lower than here. The Dutch railway rates are the lowest 
in Europe, being about three-fifths; the Belgian are the 
next, about two-thirds; and the German the highest, 
about seven-tenths of the British rates. The rates for 
different kinds of goods vary considerably, some kinds 
being ¢ more in one country than other. The fol- 
lowing table shows the ratios of the rates for different 

kinds of goods in each country:— 
Dutch. Belgian. German. * —_ 


Minerals... 1000... 1163... 
1000 1416 2-436 
Saws and tools... 1000 1444 
ware 1000 “1088 1-248 “2-308 
1000... 1155 ... 1816 ... 9195 
Food 1000... 1980... 15684 


From thisitap thatthereisvery little difference between 
the British and Continental rates for minerals, and that ex- 
cluding these the greatest difference is in manufactured arti- 
cles, and the next in foods and provisions. We give further 
on a description of the various tariffs, together with the 
tables, so arranged as to show the rates in the different 
countries with their ratios to each other. For cutlery, 
hardware, iron, minerals, saws, and tools, the rates are 
given in detail, and for the remaining articles the average 
of the several distances is taken. The railways of Holland 
and Belgium, amounting to not more than a fourth of 
those of England and Scotland, cannot be individually 
compared with the latter. The British railways must, as 
far as distance is concerned, be com rather with those 
of Germany. The comparison in the report is confined to 
such distances as do not exceed the length of Holland or 


Belgium, and consequently do not, with a few exceptions, 
exceed 184 miles. It is to be regretted that more exam- 
ples of longer German distances were not given, as there 


are complaints in that country of the mileage c for 
long distances being very heavy, and that it is evaded by 
the use of special rates. In the case of goods in lots of 
less than five tons, the oye for long distances are high, 
being 2°10d. and 3°15d. a mile, occupied. 
At this rate the carriage of goods le dee tous tven 
a ne be £3 15s, and £5 5s, a ton 
respectively. 
any comparison of the British and continental rail- 
— it must be clearly kept in view that the British 
ways are independent ies, having no interests but 
that of their shareholders, under no obligations to the 
public or State, and in a m3 view, though not a practical 
pir a ra a highway which all can — theyare not 
pel carry or passengers. On the Continent 
the railways sensed cians belong to the State, or are so 
— to its control that they can be worked as a whole, 
pe en aan one part balanced by the gain in 
er, 

The Belgian railways are nearly 3000 miles in length; 
of this amount about femnndontinene in the hands of the 
State and the remainder worked by private companies. 
It is difficult to ascertain the amount of capital expended 
on the State railways, but so far from there having been a 
loss on their construction and working, after deducting 
from the receipts interest on money expended and pay- 
ments to a sinking fund from the commencement, there is 
a balance of profit amounting to nearly four millions. 
The — lines, like nearly all on the Continent, revert to 
the State at the expiration of their concession. The pro- 
portion of expenses to receipts is on the State railway 60 
per cent. and on the private lines 544 per cent. 

eral merchandise, except that forwarded by passenger 
or van trains, is classed under four heads, and the traflic is 
composed of a terminal charge, which is generally 9°60 per 
ton, and a kilometric charge diminishing with the distance; 


five kilometres, or 3°16 miles, being in classes 1, 2, 
and 3 asa minimum, Class 1 consists of bale goods, china, 
fresh provisions, leather, machinery, and sugar. Class 2 
consists of beer in barrels, cast earthenware, 
ornamental iron, wool and zinc. Class 3 consists of flour, 
forage, grain, lead ore, rolled steel, and zinc ore. Class 4 
consists of coal, iron, manure, &c. The rates are :—Class 1: 
metres, or 46°6 miles, diminishing ly to ‘384 per 
ton kilometre for distances over 124 miles. Class 2: *768d. 
per ton, descending gradually to 192d. per ton for distances 
over 124 miles, 3: ‘576d. per ton as above, ghey 
iminishing to ‘096d. per ton for distances over 78 miles. 
Class 4: ‘576 per ton, descending to ‘096d. per ton, but 
more rapidly than in Class 3; the terminal charge for the 
shorter distance in this class is 4°8d., or half that of the 
others. Goods belonging to the second and third classes, 
if in lots of less than five tons, are first-class rates, 
goods of the fourth class in lots of less than ten tons are 
charged the third-class rate. 

For general merchandise a is made of 5d, per 
ton for loading and 5d. per ton for unloading where the 
work is done by the railway servants; the only other 
charges are 2d. per consignment for booking and 1d. for 
advice of arrival, There are numerous exceptions to the 
ayy tariff, such as for coal and iron for export, and 
for the importation of certain minerals, but all are charged 
at mileage rates. 

The Dutch railways are in length between 1300 and 
1400 miles, and belong partly to the State, ly to private 
companies. All of them are worked by private companies, 
those belonging to the State being worked under an agree- 
ment by which the ——- pay all the cost of the 
traffic and hand over a definite proportion of the receipts 
—usually 20 per cent,—to the State. The dividends 
received by the State and companies under this arrange- 
ment are 1°18 and 4°56 per cent. someriray. When the 
lines fail in the dividend received by the State will begreatly 
increased. The classification and c! in respect to 
goods is similar to that of Belgium. e rates are com- 
pounded of a terminal rate of about ls. 4d.a ton, and a 
mileage rate diminishing with the distance. The only 
charges in addition are for loading and unloading goods in 
lots of five tons and upwards. The tariff is not to be 
as well as with water carriage leading to speci i 
The law compelling the companies to put all traders on the 
same footing appears to be evaded on the plea of conditions 


bein — There are some very low exceptional 
tariffs chiefly for large quantities of carried in con- 
junction with the German railways. Competition between 
railway and water carriage in Holland is very severe, the 
_—_ of navigable rivers being within 200 miles of that 
of the railways, and the length of canals a similar amount 
in excess of them. 


The French railways, including those in course of 


>! construction, are about 24,000 miles in length. The 


entire — is very complicated; some lines are built 
by the State entirely, and others partially. In some cases 
the lines are built by private enterprise, and the 
State repays the money expended in annual i - 
ments ; Tat under whatever conditions made and 
worked, every railway becomes the property of the State 
in a certain number of years after completion. Thus the 
position of the companies is that they make what they can 


out of the roads, receive their — back in instalments, | classes 


so calculated that at the time their term of occupation 
ends they will have recovered their original capital with 
interest. The part of the French railways are in 
the hands of six or seven great pre, which work 
their traffic at different rates and on different principles. 
The trading classes are very discontented. Some thi 
that the rates are unfair and unequal, others that they are 
too high, others that they press unfairly on local centres. 
An agitation has resulted in two of the companies revising 
their and these new being in some cases 
higher and in others lower than the old ones, have not 
given satisfaction. The tariffs are, the maximum beyond 
which the companies cannot go; the tariffs es 
established below the maximum; the general tariffs and 
the special tariffs at cheaper figures. By a subtle combina- 
tion of all these, the charges are raised to the maximum 
where there is no competition, and lowered where there is, 
the result being a complete chaos, in which it is impossible 
to discern the cause of difference between the charges of 
884d., °576d., and 748d. per ton and kilometre for the 
same articles on different sections of a net of lines. The 
same complaints are made as to differential rates, favour- 
ing foreign produce, terminals, &c., as in Britain. The 
rates, as far as they can be ascertained, are higher than 
those of Belgium, and probably higher than those of 
Germany. At the end of ss a debate took place in 
the French Chamber of Deputies, which, except for the 
different circumstances of the two countries, was identical 
with that on the Railway and Canal Traffic Bill of the late 
Government. After a debate of fourteen days, the subject 
was referred to a Commission. _ This appears to mark a new 
departure in French railway legislation, so far as it transfers 
the chief responsibility. to a Parliamentary Committee 
invested with the right to propose legislative measures on 
its own initiative. ; 

The German railways are about 23,000 miles in length, 
nine-tenths of which belong to the States, and the re- 
mainder to private companies, The States constructed 
some of their lines and purchased others. The cost of the 
lines under State control was nearly £430,000,000. The net 
return on the cost of the construction of the railways in 
the hands of the State was 4°65 per cent. on the aren, 
reaching in Prussia 5°09 per cent. After ing, the 

teed amounts to the shareholders of the p' 

es, and setting aside a small amount to a sinking fund, 
there is a clear profit to the State of 1 per cent. on the 
capital invested. The proportion of expenses to receipts 
is 56°11 per cent. The railways of Germany are no y 
under the control of an Imperial Railway , but - 


tically are subject to the laws and regulations of the 
different States. In Prussia 


the railways are under the 


Minister of Public Works. The Minister is advised by a 
Council of forty members, two of whom he nominates 
himself; eight are nominated by the Ministers of Agricul- 
ture, Commerce, and Finance, and pri J by the various 
cities and provinces of the kingdom—all holding office for 
three years. The Minister, assisted by this Council, decides 
on the general application and policy of tariffs, and the 
principles upon which differential and exceptional rates 
granted. 

e actual direction of the railways is entrusted to 
eleven provincial Railway Boards, nominated by the 
Minister. These Boards are charged with the supply of 
rolling ne all matters relating to conveyance and the 


regulation of local tariffs, claims for and the 
superintendence of. the are servants, Railwa; 
Board is advised on questions of traffic by a district Council, 


composed of representatives of iculture, comm 
forestry, and manufactures. The satpebets of this Counci 
are elected by the Chambers of Agriculture and Commerce, 
and hold office for three years. The Railway Board must 
consult the Council on all important questions affecting 
the traffic of the district, and especially on those relating 
to tariffs. These district Councils are acknowledged to be 
of great utility in adjusting tariffs, and preventing friction 
between the public and the railway authorities. 

There is no special tribunal for deciding questions 
between the public and the railways; both are amenable 
to the ordinary courts. All complaints as to rates as well 
as damages are ordinarily referred to, and generally satis- 
factorily settled by the district Railway Boards, but com- 
plaints of this nature are few. A general tariff is now in 
force for the whole of Germany, and the rates can only be 
increased by a law of the Empire. All the railways are by 
law common carriers, and cannot refuse to carry any 
articles tendered them, except such as explosives, &. 
The whole of the general tariff and of the regulations 
respecti traffic is contained in an octavo pamphlet 
of seventy-six es. Alterations in the tariff are 

ublished in the pers. All exceptional tariffs must 

published in a handy form. No increase in an excep- 

tional tariff can take place until after six weeks’ notice of 
the change has been given. 

Railways are obliged to forward goods from any station 
to any other. station in Germany at through rates. 
Foreign produce is not carried between the same points at 
lower rates than native. The railways do not reduce their 
rates so as to compete with coasting steamers. The 
general tariff is founded on a compromise between the 
systems of Northern and Southern Germany. In the 
former the rates were fixed in reference to the value of 
the goods conveyed. In the latter the charge was propor- 
tionate to the space occupied by the articles and the mile- 

e traversed. Goods are divided into seven classes. 

umbers 4, 5,6, and 7 comprise goods relatively low in 
value, and ordinarily carried in e quantities, and they 
include the bulk of the traffic. 1, 2, and 3 differ 
from each other chiefly in weight. 

There is a uniform charge in Class 1, of 2°10d. per 
ton mile for goods of every description in lots of less 
than 5 tons, subject to an increase of 50 per cent. for 
certain articles which occupy considerable space ; Class 2, 
of 180d. per ton mile, for 5 ton loads of all goods not 
included in classes 5, 6, and 7; Class 3, of 1°16d. per ton 
mile for similar goods carried in 10 ton loads; Class 4, of 
0°96 of a penny per ton mile for 5 ton loads of goods in 
5, 6, and 7; Class 5, of 0°87 of a penny per ton 
mile for 10 ton loads of cotton, wool, articles of copper 
flour, glues, grain, hardware, machinery, tools, lead, paper, 
soda, various woods, zinc plates, &c. ; Class 6, of 0°68 of a 
penny per ton mile for 10 ton loads of asphalte, earthen- 
ware, hewn stone, cotton, linseed cake, colours, iron and 
steel plates, pipes, rails, lead ores, flax, timber, vegetables, 
&c. ; Class 7, of 0°50 of a penny per ton mile up to 62} 
miles, and of 0°43 of a penny per ton mile for greater 
distances both for 10 ton loads of food of the cheapest 
kinds, as potatoes, salt, manures, cattle food, raw materials 
used in manufacture, — as clay, a rough timber, 
esparto grass, straw, fuel—except in large quantities— 
building materials, iron, ores—partly manufactured, and 
pig, raw ucts, and waste ani products—as bones, 
charcoal, hoofs, &c. 

Goods forwarded by passenger or van trains, if in 
quantities of less than 5 tons, are Sm double the rate 
of No.1; if in quantities of 5 tons, double No. 2; if in 
quantities of 10 tons, double No. 3. Perishable articles 
are forwarded by passenger and van trains, and charged 
No. 1 rate. The relatively high rates under tariffs 1, 2, 
and 4, are generally avoided by the intervention of for- 
warding agents who collect goods in small quantities, and 
make up 5 or 10 ton loads, and charge the consigner a 
little more than the 5 or 10 ton rate. In the mileage rates 
under classes 1 and 7 there is added a terminal charge 
varying from ls. 2d. to 2s. 4d. a ton. All goods under 
Class 1 are loaded and unloaded by the railways free of 
charge. If the railways load and unload “px under 
classes 2 to 7 they charge 6d. a ton for each operativsn. 
Except the preceding there are no terminal charges what- 
ever. Cartage is undertaken by the railways at published 
rates, varying in different localities ; but the work can 

nerally be done by carters at rates below those charged 

y the railwa: In addition to the above there are 
certain exceptional tariffs, mainly for minerals in large 
quantities, at low mileage rates, but in some cases a uniform 
rate is charged between groups of places of production and 
consumption. There are also contract rates between 
Westphalia and Holland for coals, coke, and patent fuel, in 
quantities of not less than 200 tons a week. From collieries 
in Westphalia goods are conveyed for export, a distance of 
226 miles, for 5s. 6d. per ton, or at the rate of ‘292 ofa 
penny per mile. This rate includes the charge for taking 
the wagons out of colliery sidings, which ordinarily is from 
1:20d. per ton for the shortest distances, up to 3°60d. 
per ton for six miles. From Ruhrat to Kiel, 309 miles, 
pig iron is carried for 9s. 4d. a ton, or ‘372 of a penny 
per mile. In all cases the tariff includes the use of trucks. 

The principal conclusions arrived at are: “That the 
traffic in ium, Germany, and Holland is carried on 


/ 
| 
| 
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under rates founded on intelligible principles. The 
for terminals are confined to loading and —oiing, and a 
definite and very moderate addition, which is almost a 
corollary of the system of mileage rates. That in view of 
the close competition between this country and those of 
Northern Europe, our trade is in danger of suffering loss, 
unless our railway rates are promptly and thoroughly 

revised. That amore scientific base for railway 
may with advantage be adopted in this country. e 
nt maximum tables may, to a certain extent, assist as 
a guide to classification, but would be misleading in all 
in respects. The construction of revised tariffs should 
be the subject of negotiation between the railway com- 
ies and the representatives of agriculture and trade, 
‘ore being submitted to Parliament. That the Railway 
Commissioners should have and be bound to exercise 
greater control and direction over the railways than at 

present, for the protection of traders and the public.” 
With these recommendations all will agree. The rail- 
way companies acknowledge that ere goers system of 
rates is chaotic, unsatisfactory, works injustice. 
e difficulty is, how to provide a remedy ; and the longer 
the subject is delayed, the greater that difficulty becomes. 
The solution of the question seems to be either in the pur- 
chase by the State, or in amalgamating the companies into 
groups. But whatever settlement is arrived at, it is 
imperatively necessary that the railway companies be 
compelled to carry all goods tendered them, except such as 
are dangerous. To keep at each station a book showing 
the rates for all from that station to every other 
that they book to, distinguishing between the amounts 
charged for conveyance and terminals, To be made to 
refund the amounts for over charges, and be liable for 
damages for the same. That the costs of legal proceedings 
be cheapened. Of these recommendations, the first is the 
most important. As long as the companies have power to 
refuse to carry, any amendment is hopeless and legislation 
ess, 


usel 
Compari. Distances of Dutch, Belgian, German, and 


Distances for Comparison. Rares. 
d. d. a. a 
Minerals—Coal. 
Bestwood to Boston pr tn p. mile export — 0°34 a 0°63 
” Lynn ” ” 0-31 0°50 
Boston ,, 0°76 075 0°69 1°21 
Lynn 060 46055 «6059S O79 
eaford ,, 09 O87 O77 1°50 
South Yorkshire to Brighton ,, 044 32 00°49 0°39 
to Lon 0°48 37 
Average 0660 O514 0:796 
tio o» 7 “938 1°206 
Plumptree Colliery to Wellingboro’ pr ton 
8 29 
Colliery to Newport in Cleve- 
e 
Etherley Colliery toditto.. ..  ,, 
Colliery toditto .. .. 4; 25 21 
Hedley Hope Colliery to ditto.. ,, _ 2 7 24 20 
Ratio 1 873 “755 
e— 
South Wales to Darlaston ton — 
Hedley Hill Collieries to = 
Dodworth Colliery to Wellingboro”? ,, — 43 52 5 8 
Thorncliffe Colliery to Wellingboro’ ,, — «1h 411 49 
Howdon Colliery to Wellingboro’ 92 9 1 
47% 62 67 
Ratio 1000 «61333 1°437 
In the Cleveland district, rate a 
average 
for transport for from 11-21 miles at 
pertonpermile .. .. .. 1-20 114 “71 
sd sd. 8.4 
Northamptonshire to Der’ perton — | 
Ditto to Great ord) ,, — 38 33 382 
Ditto to Sheffield. = 9 -s 
verage 3 5 3 
Ratios — 1000 “911 900 
e— 
Bishopley (Weardale) to Newport in 
Cleveland .. .. .. 
Baisley Hill to ditto _ = 110 18 4 
Ratio 1-000 909 718 
Ratios for carriage of minerals os 1000 1163 1-082 
Iron, bar— att... 24..4 
Brettel-lane to Liverpool(86mls)perton 8 3 68 8 8 11 0 
” » 4 $15 
Manchester... .. 73 64 70 Il 6 
os 1s 8 20 0 
North Staffordshire to Liverpool , 48 50 48 76 
* London ” 8 8 6 4 910 13 4 
Newcastle to Darlington (40 miles) ,, 84 310 81 89 
Ratio 1-000 858 1235 1671 
Saws and tools— 
Sheffield to Hull, perton,export.. 60 89 67 13 0 
New » +1010 150 1228 18 0 
Average - 8 5 11108 9 7 13 0 
Ratios -- 1000 1411 114 1°54 
Birmingham to Liverpool, 10 29 00 
19 4 
London »(118mls.)11 3 1311 11 4 2 6 
. Manchester 96 ll 91 217 8 
Plymouth ,, -15 3 1910 20 1 87 8 
25 13 1 2 0 
* Newcastle , , 1410 1811 18 7 2% 6 
a Sunderland ,, , 14 7 18 6 1711 2% 6 
«4 » » 42 17 9 1610 2 6 
Average 12 16 Of 1610 27 5h 
Ratios 1000 1254 1316 2°146 
Banbury to London » (78 mls.) 10 HI 10 8 11103 29 1 
op ‘46 VW 81 7 
Shrewsbury »(77mls.)11 8 11 8 13 1h £7 10 
Liverpool 6 1458 2 39 6 
15 7} 15 8 19 87 5 
2 Newcastle-on-Tyne .. .. 23 11 — 387 7% 58 3 
Bedford to London »@7mls.) 75 79 8 20 4 
webury 146 149 18 3 2 
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1000 46919 1311 2°489 
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New 88 98 101 1210 
Average 71 8S 2 7 8 15 
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ware,&. . .. - 1000 1193 1200 2200 


Distances for Comparison. Rates. 
Dutch. Belgian. German. British. 
ad ad ad ad 


wool, manufactures, &c., china, 
Average of five distances, per ton 63: 8480.8 17 7 


Cotton— 
Liverpool to Manchester (31 miles) 


Average of distances, per ton 101143 4 7 16 9 Bill 
seven 
Ratios.. .. 1000 “529 


of ton 410 142 18 5 6 
ure, inclu manures, — 
A of six distances, 24 8 
Liverpool to Manchester (81 miles), p.t. $11 
Ratios 1000 


Woollen, worsted, and stuff goods— 
Average of eight distances, per ton .. 10,1 14 7h 1610 29.10 


of cotton manufac- 


omy ton so0n438s 6 

Bacon and ham— 


Liverpool to Manchester(81 miles}p.ton 4 2 5 9 9 2 
. of six distances, ton 710 
Cattle— 
Average of seven distances, per wagon 29 5 21 8 28 8 34 
Flour and grain— 
Average of ten distances, perton.. .. 5 4 49 59 6 5h 
seater 
of five distances (60 miles) p.ton 14 2 1111 16 7} 3110 
verage of five 
Ratios... .. .. 1-000 “841 


of six dis! gallon 1183 70 
Oranges— ad sd sd 
’ Liverpool to Manchester (31 miles)p.ton 3 11 59 66 92 
Ratios.. .. .. 1°000 1°468 1°659 2°340 
Average of two distances, ton ..18 4 14 5 2 1h 30 6 
Average of two distances, ton — — 1°000 1°317 
Cle to Durham perrton 20 23 21 2 
611 6 
Manchester. .. 50 48 5 8 9 
Barrow to Birmingham .. .. ° 58 47 61 0 9 
Kettering to Wol erhampton.. |, 
e' to 3 8 
Whitehaven toTipton .. .. | 5 8 Th 
verage 4 4 i 
as 0} 00 9s *875 1-060" 1 
to London, mis.) 8 2 9 7} 18 9 
ton(113 
86 87 15 6 
” G ” _ _ 21 23 30 6 
” ” 73 8 2 71 18 6 
Ratios... .. .. 1°000 1°498 1°446 
, hardware, machinery: tlery 
14410 15 1 12 8 2 6 
of por ten 10 11 1} 12 7h 14 OF 
ea— 
Liverpool to Manchester miles)p.ton 5 3 59 66 W10 
; age of two dist. ,perton .. 9 6 10 2 13 33 19 5 
1°000 1 2°035 
Ratios for carriage of food .. 1°000 1°018 1°230 1°684 
Summary. 
Ratios for carriage of minerals .. —  1°000 1°163 1°082 
” cutlery, saws, and 
tools .. 1°000 1°413 1°144 1°990 
bardware, machi- 
«+ «+ 1°000 1°088 1°248 2°308 
” cotton manufac- 
” food 1°000 1°013 1°230 1°684 


Average ratios for all goods carried... ..1°000 1°100 1°200 1°725 


ELECTRIC LIGHTING IN THE LIVERPOOL 
INTERNATIONAL EXHIBITION. 

Tue Executive Council, in order to avoid the incon- 
veniences that frequently arise from divided responsibility, 
decided to place the whole of the electric lighting of the 
building and grounds, including the provision of the 
requisite engines and boilers, in the hands of one firm. 
A limited number of tenders were invited for the work, 
and the lighting was finally entrusted to the Liverpool 
Electric Supply Company, and the work has been carried 
out in accordance with the plans prepared by Messrs. 
Holmes and Vaudrey, the managing engineers of the 
company. 

It was decided to light the whole of the floor space of 
the buildings by arc lamps, and to place at the disposal of 
exhibitors who might wish to increase the attractiveness 
of their stands a number of incandescent lamps at a small 
rental charge—a privilege of which the exhibitors have 
availed themselves to a large extent, with considerable 
advantage to the general appearance of the Exhibition in 
the evening. 

The steam power consists of twelve engines, made by 
Messrs. Mars Sons, and Co., Britannia Works, Gains- 
borough, driving the d os direct from the fiy- wheels 
without counter-shafting, and of the following types. Three 
30-horse power compound and three 20-horse power com- 
pound statio: engines, with the working parts beneath 
the boilers. 0 40-horse power compound separate 


2 Dutch and Belgian rates by goods train are much lower. 
3 The British and 


1 Many of the Dutch rates are subject to considerable reduction by 
special contract for export. 


German rate is about double. 
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stationary engines. One 14-horse power vertical ine 
with fly-wheel for ropes. One 
vertical engine. One 8-horse power vertical engine; and one 
4-horse power vertical engine. The latter six engines are 
suppl with steam from three 40-horse power locomotive 
multitubular boilers, placed side by side as shown on page 
243, working at 140 lb. pressure. The three 30-horse power 
stationary compound engines are each provided with two 
10ft. diameter fly-wheels for driving two dynamos, with a 
suitable distance left between the wheels for getting on 
the driving belts, The fly-wheel end of the shafts has 
an outer bearing. These engines are supplied with firing 
ee for convenience in stoking, as shown on the 
rawings. The three 20-horse power compound stationary 
engines are each fitted with one fly-wheel, but they also 
have outer bearings. All the underneath compound 
engines are of Messrs. Marshall’s well-known and standard 
types, in which have been embodied every recent improve- 
ment for economising steam and for obtaining perfectly 
regular ee under varying loads. They have steam- 
jacketted cylinders, the drains of which are each connected 
to a steam trap, and Hartnell’s governor and automatic 
valve gear is applied to the high-pressure cylinder. Circular 
crosshead guides are used in lieu of slide The crank 
shaft i have filling in pieces extending across the 
engine, and bolted to the channel iron girders on each side, 
thus making a thoroughly rigid job at this end of the 
engine where the power is given off. The crank shafts, 
connecting rods, piston rods &c., are of steel. New type 
or lubricators are applied to the high-pressure 
cylinders. The pn on the boilers in each case consist 
of a double spring safety valve—Ramsbottom’s—a lock-up 
safety valve, a steam blast pipe, and two gauge glasses, 

Every boiler is supplied with a duplicate feed arrange- 
ment, consisting of « Blake’s steam pump and one of 
Gresham and Craven’s new automatic self-starting injectors, 
both of which are supplied with steam from one steam pipe, 
and the delivery from each is connected to a double chec 
valve, the whole of the piping for the pumps and the 
injectors being of copper. e boilers are made of steel, 
with Bowling iron fire-boxes, and stayed for a working 
pressure of 1401b. The foundation girders for the large 
engines are built up, consisting of strong plates and angle 
irons top and bottom rivetted to them, the rivets being 
countersunk inside for planing. The smaller engines have 
channel iron girders of very heavy section. Each under- 
neath engine is entirely self-contained and quite indepen- 
dent of the others as feed-water supply, &c. 

In addition to the six stationary undertype compound 

ines just described there are two 40-horse power 
nominal separate stationary engines without boilers 
mounted upon strong channel girders. Each engine has 
two fly-wheels driving two dynamos direct, the long end of 
the crank shafts being provided with outer bearings. 
These engines are fixed in close proximity to three 40-horse 
power high-pressure boilers as shown on the plan. These 
two engines and three boilers are equipped in exactly the 
same style as the undertype engine ; the boilers, however, 
in this case being fed by a Pearn’s double-cylinder vertical 
feed pump wong by Gresham and Craven’s automatic 
injectors. The main steam pipe A is wrought iron, with 
strong tee pieces arranged for supplying steam to the two 
compound engines and the four vertical engines, the bent 
branch pipes B leading to the various engines being made 
of copper. The main steam pipe is carefully drained and 
supported overhead by suitable columns. The exhaust 
steam from the two compound engines is carried overhead 
to a large vertical exit pipe C as shown, while the exhaust 
steam from the four vertical engines is carried underground 
by the pipe D and led into the same large exit Pipe C. 
The four vertical engines are of Messrs. Marshall, Sons, 
and Co.’s standard type, in which all their recent improve- 
ments have been embodied. Each engine drivesa dynamo, 
The twelve engines and nine boilers will readily develope 
1000-indicated horse power when all in work. e whole 
of the arrangement has been thoroughly and very neatly 
carried out. The lubrication of all working parts and the 
proper draining of all steam pipes, cylinders, steam chests, 
jackets, &c., has been effectively achieved. The dynamos 
with one exception are driven by Oldfield and Walton’s 
link belting, the t Crompton dynamo, as described 
below, being driven by gin. diameter cotton rope. 

The arc lamps are of the improved type, manufactured 
by the Anglo-American Brush Company, which has also 
supplied the dynamos for running them. This part of the 
installation consists of two 50-light machines with the new 
laminated wrought iron armature, and driven each by a 
20-horse power engine, and six 35-light machines driven 
by three 30-horse power engines, two dynamos to each 
engine. In the interior of the buildings there are 240 arc 
lamps divided into six circuits, so arranged that each 
portion of the building is lighted by at least two circuits, 
so that no mer} would - left in darkness b pe rn 
porary of any one dynamo orengine. In addition 
to the pre met which are arranged in series, there are 
also in the building forty arc lamps arranged to run in 
multiple series from the incandescent lamp circuits. This 
plan of running arc and incandescent lamps on the same 
mains was introduced into Liverpool by Messrs. Holmes 
and Vaudrey more than two years ago in the Central 
Station Works of the Liverpool Electric Supply Company, 
and has been in successful nightly operation ever since. 
The grounds are lighted by seventy arc lamps arranged on 
poles 40ft. high, two lamps on each pole, and forming part 
of two se circuits, so as to against any incon- 
venience in the event of the breakdown of either 0. 

The incandescent plant consists of one 700-light and 
dynamos, capable of supplying respectively 300, 200, 
50 Of the latter machines the 
largest size is driven by rope gear, and is exactly similar to 
four other machines recently supplied by the Liverpool 
Electric Supply Company to the White Star Line for the 
steamers Britannic and Celtic. The smallest Crompton 
machine is provided to supply the powerful arc lamp which 
surmounts the full-sized model of the Eddystone Light- 


house in the gardens, The four Victoria dynamos are 
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THE ELECTRIC LIGHT AT THE LIVERPOOL EXHIBITION. 


(For description see page 242.) 
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driven by the two pairs of 40-horse power compound 
engines, the smaller machines being driven each by the 
vertical engines. 

In addition to the exhibitors’ stalls, the offices, refresh- 
ment-rooms, and interior courts of the building, including 
the special apartments fitted up for her Majesty the 
Queen, and for the Corporation of Liverpool, are lighted 
by incandescent lamps. The main entrance of the building 
is also lined out with incandescent lamps, the effect of 
which has been considerably enhanced by surrounding 
each lamp with an opal glass reflector 4in. in diameter. 
Each portion of the building lighted by incandescent lamps 
is supplied by at least two circuits and dynamos; the 
three-wire system of mains being used in some cases, this 
being, we believe, the first time that this system has been 
used on a large scale in thiscountry. The total number of 
Jamps employed is 350 arc lamps, and about 2000 incan- 
descent lamps each of 16-candle power. The electric 
lighting machinery is arranged in a very compact and con- 
venient manner in a special court measuring about 90ft. 
by 80ft., and no pains or expense have been spared by the 
contractors to render the installation as perfect and efficient 
as possible. The Liverpool Electric Supply Company also 
exhibits, in conjunction with Messrs. Crossley Brothers, of 
Manchester, a number of gas engines and dynamos specially 
suitable for the electric lighting of private houses. The 
5-man power gas engine fitted with small Crompton dynamo 
driven by a friction pulley from the engine fly-wheel is a 
particularly neat and practical arrangement capable of sup- 


plying ten incandescent lamps, and affords an example of | Pe 


the simple way in which a small house may be lighted by 
electricity at a very moderate cost and without any com- 
plicated apparatus. The }-horse, 14-horse, and 4-horse 
sets of plant with corresponding dynamos are suitable for 
houses of larger requirements, especially when used in 
combination with accumulators, an assortment of which, 
manufactured by the Electrical Power Storage Company, 
are also exhibited. On the gas engine stand, the Liverpool 
Electric Supply Company exhibits a Ferranti meter mea- 


suring the electric current charging the accumulators, the | 


result being read off on a dial similar to an ordinary gas 
meter. They also exhibit a collection of special house 
and ship fittings. 

The Otto gas engines, exhibited by Messrs. Crossley Bro- 
thers, are too well known to require description; but some 
objections have been taken to these engines for electric 
lighting purposes owing to one explosion or impulse being 
required for two revolutions of the engine; but it has 
been found that, by the application of a small high-speed 
fly-wheel to the dynamo, no perceptible variation of the 
light of incandescent lamps arises from this cause. The 
further difficulty of governing the engine, so that its 
average speed may remain practically the same, involved 
some improvement upon what has until quite recently been 
the practice. Messrs. Crossley Brothers have adopted a 
new form of governor to meet the special requirements of 
the case. This governor does not cut off charges of gas 
when the speed becomes too great, as is generally done, 
but it diminishes the supply of gas. Thus an impulse is 
given to the engine at every second revolution, no matter 
what amount of work is required to be done. But to 
accomplish this in a satisfactory manner has involved 
much practice] difficulty. A very isochronous governor 


CROSSLEY BROTHERS’ GOVERNOR. 


must be employed, and when little resistance is offered it 
is apt to dance up and down from top to bottom of its 
range in an erratic manner, thus altering the charges at 
the wrong time. Messrs. Crossley have therefore applied 
asmall oil cataract, as shown in the accompanying engraving, 
which has overcome this tendency. The stepped or sloped 
cam of Otto’s patent being introduced in connection with 
this governor, an exceedingly steady average speed of 
engine is maintained, while, as already mentioned, a high- 
speed fly-wheel being placed on the dynamo, no variation 
in the light is discernible. Messrs. Crossley claim great 
economy from the use of an impulse in every second 
revolution, as compared with the plan of using an impulse 
for every revolution. Otto’s principle involves a larger 
cylinder for doing the same work than when more in- 
pulses are used, but the work is done in half the time 
which it would require were an impulse given to every 


revolution; less heat escapes through the walls of the 
cylinder, the surface of the cylinder being less in propor- 
tion to its volume than would necessarily be the case if a 
smaller cylinder were used and an impulse given at each 
revolution. The choice therefore appears to be, if perfect 
steadiness be required, between a fly-wheel on the dynamo 
and an extra number of impulses from the cylinder. These 
latter involve more expensive parts and a ong expen- 
diture of gas than the use of the fly-wheel. Messrs. 
Crossley therefore prefer the fly-wheel as being, in their 
opinion, cheaper in first cost, and more economical in 
working. 

Messrs. R. E. Crompton and Co, of Chelmsford, in 
addition to supplying some of the dynamos used by the 
Liverpool Electric Supply Company, as already mentioned, 
exhibit a dynamo coupled to a Tower spherical engine, as 
arranged for train lighting or similar work. This plant is 
exceedingly light and compact, and has been used for tor- 
pedo boats and vessels of similar character. There is no 
evidence available as to the economy or the reverse of 
the Tower engine in the matter of steam. Another 
dynamo is mounted on the same bed-plate with, and driven 
by friction gearing from a vertical engine of the Browett 
and Lindley type, suitable for ship lighting. Among the 
other exhibits on Messrs. Crompton’s stand there is a 
projector with hand regulator lamp, as used by the 
Admiralty for search lights, and an assortment of measur- 
ing instruments on the Crompton-Kapp principle, some of 
which are exceedingly good, especially with the needle sus- 
pended freely on one point like a mariner’s compass instead 
of the fixed needle generally used. This instrument is pro- 
vided with a spirit level and levelling screws to adjust the 
base with, and thus the friction on the needle is reduced 
toa minimum. Drawings are also shown of the electric 
light apparatus recently made by Messrs. Crompton for a 
light-ship off the mouth of the Mersey belonging to the 
Mersey Dock and Harbour Board. 


H.M.S. BENBOW. 


Tue armour-clad barbette ship Benbow, built by the Thames 
Ironworks and Shipbuilding Company, was delivered on the 
26th ult. into the charge of Captain Buller at the entrance of 
the Royal Albert Docks, and proceeded in charge of that officer 
to Chatham Dockyard, where she will receive ber armament 
preparatory to being put in commission. The south-west 
corner of the Royal Albert Dock, on the Thames, has for the 
last few months been the scene of unusual activity owing to this 
vessel lying there for completion. The Thames Company, which 
is contractor to the Government for the supply of both ship 
and engines, has been working early and late to complete its 
contract within the specified time, and Messrs. Maudslay, to 
whom the contract for engines has been sublet by the Thames 
Company, being also under contract to complete by date, in 
order that the vessel might steam from the works down the 
river. On page 250 will be found an illustration of this fine addi- 
tiontothe Navy. The Benbow isoneof the six vessels of the Admiral 
class, so called from bearing the names of six of our famous 
admirals—Anson, Collingwood, Camperdown, Howe, Rodney, 
and Benbow. They are all barbette ships, the guns being 
mounted inside a fixed circular breastwork of thick armour- 
plating, whereiv the gun revolves on a turntable, and fires over 
the breastwork. The barbettes are placed one at each end of 
the superstructure, or ’midship battery, and the guns have 
each aclear range of 230 deg., viz., from 25 ~~ abaft the beam 
to all round the bow or stern to 25 deg.-on’ the opposite side, 
and converging upon an object on the broadside at about’fifty 
yards. The Benbow has been chosen as one of the six vessels of 
this class to mount two guns of 110 tons each, one being 
mounted in each barbette ; whereas, in the other five vessels 
two guns are carried in each barbette, but of 63 tons only instead 
of 110 tons. These terrible engines of warfare would be most 
destructive in action, and are, in fact, formidable weapons, but 
in some quarters such enormously large guns are not viewed 
with rouch favour. England, in the matter of adoption of such 
heavy guns, has been following in the wake of Italy. 

In addition to the two 110-ton guns, the Benbow carries a 
battery of ten 6in. guns, twelve rapid-firing guns, and fourteen 
machine guns, these latter very conveniently arranged for use 
against torpedo boats. She is also fitted with four torpedo ports 
on the broadside and one through the upper part of the stern, 
all above water. The Benbow was launched on June 15th, 1885, 
and has since that date been lying near the works for the pur- 
pose of receiving her machinery and boilers, and for the com- 
pletion of the multitudinous fittings of a modern ship-of-war. 
It would be impossible to describe on paper the character of 
snch fittings, including the pumping, draining, and ventilating 
some 180 separate compartments, each compartment being fitted 
with an automatic valve, where the ventilating pipe or trunk 
passes through, so that in the event of the water entering any 
one compartment, and rising to the height of the trunk—the 
trunk being assumed to be possibly damaged—the water would 
close the valve, and so be confined to the damaged compartment. 
Some idea of the complication of the gearing in a modern war 
vessel as fitted in England may be obtained when we state that 
no less than eighty-three water-tight doors and armour deck 
shutters are fitted in this vessel, in addition to eighty-five water- 
tight doors that open and close’ by hand without gear. The 
deck plates, to which indicators are fitted, showing when each 
door or valve is open or closed, amount to no less than 250, in 
addition to the automatic valves above named. Then, including 
the main engines, fan engines, pumping engines, electric-light 
engines, steam steeriny and capstan engines, there are no less 
than forty separate sets, all to be kept in proper going 
order, requiring all the care Mr. White, the chief engineer, 
and his able staff are able to bestow upon them. Mr. Yates, 
of the Royal Naval Corps of Constructors, has had the 
inspection of the Benbow, aided by a staff of assistants, 
to see that the company fulfils its contract, and any one com- 
paring the Benbow with any of the sister vessels will see that the 
full “pound of flesh ” has been demanded and readily given, 
the Thames Company, ever since it built the Warrior in 
1861, having maintained its reputation as builders of first- 
class naval constructions, and to this day retains its oldest con- 
nections in almost every nation. The dimensions of the Benbow 
are as follows :—Length, 330ft. ; breadth, 683ft. ; and depth, 
37ft. The engines supplied by the well-known firm Messrs. 
Maudslay, Son, ard Field, are of the three-cylinder compound 
type, of 7500 indicated horse-power, and reaching 9000 with 
forced draft, giving an estimated speed of 16 knots. The 
Benbow, like other ships of this class, is of the citadel type; 
this means that the vital portion of the vessel for about half of 


her length is protected by being included in an iron box armoured 
with 18in. plates on the side, the top of which at full draft is 
2sft. above and 5ft. below water, giving a total depth of 7Hft. 
The athwartship bulkheads forming the two ends of the citadel 
are l6in. thick ; before and abaft these there is an armour deck 
of 3in. steel-plating. Except for this stee) deck, which is calcu- 
lated to shield all below it from the fire of very heavy guns, the 
ends of the vezsel are unprotected, and in a heavy engagement 
the superstructure would suffer severely. In the case of other 
types of war vessels protection is afforded by a belt of armour 
plating all fore and aft, being thickest amidships and tapering 
towards the ends ; but it is evident that all that could be done 
on the dimensions and displacement of the Benbow has been 
done, for in order to provide for the armour deck and additional 
freeboard of the Nile and Trafalgar, the displ t t g 
has had to be increased by 2000 tons, making them 12,000 tons 
displacement instead of 10,000, as in the Benbow. 

Recently, in the presence of Mr. Joshua Field and Mr. Hay- 
ward, the manager of the Thames Ironworks, the steam was for 
the first time admitted into the huge cylinders, when imme- 
diately the engines in both engine-rooms started almost simul- 
taneously, and continued steaming for three hours, thus showing 
that all was in perfect order and the vessel capable of maki 
her short cruise to Chatham. The Sans Pareil, a sister vessel to 
the Renown, building at Newcastle, a vessel of somewhat similar 
dimensions to the Benbow, is making rapid progress at these 
works, and is to be launched in the spring of next year; some 
3000 tons of material being already worked into place on the 
slip previously occupied by the Benbow, sixteen of the massive 
armour plates already in place weighing twenty tons each. The 
huge wrought iron stern post for the new Italian armour-clad 
Re Umberto is being forged and machined at these works also, 
which, considering the dearth of work everywhere, appear to be 
fairly busy. 

The undocking of the Benbow was made the occasion of 
opening the new entrance to the Royal Albert Docks for general 
traffic, the Peninsular and Oriental Steam Navigation Company's 
8.8. Massilia following her out of dock. 


THE NEW STEAMERS FOR THE NORTH 
GERMAN LLOYD. 


Ir any further warning to our workmen against the folly of 
strikes were needed it is at hand in the fact that this well-known 
steamship company, which has been successfully carried on for 
many years with German officers and crew, but hitherto with 
English built ships, is now making a new departure by placing 
its orders for vessels with the German firms at Stettin. The 
following article on the subject appeared recently in a German 
paper, and, we think, will be of interest to our readers :— 

“With unconcealed interest ali Germany is looking to-day at the 
newly arrayed Eastern mail steamship line of the North German 
Lloyd, which in a short time will be commenced with the steam- 
ship Oder, and with surprise one sees in the widest circles 
the orders for this line of six new steamers placed, contrary 
to former practice, not with English (Scotch) firms, but ordered 
from the Stettin Vulcan Engine Building Works of Bredow-by- 
Stettin. There will now, it is easy to see, be a great rivalry 
between England and Germany in the shipbuilding industry, 
which until lately has been the undisputed domain of Britain. 
The Vulcan Works has already, by means of its powerful navy 
shipyards for building ships of the German and other mavies, 
earned an honourable name throughout the Fatherland, and 
amongst its greatest successes is the building of fine ships for 
the rising German mercantile marine, as Rugia for the 
Hamburg-American Company, the Iphigenia for the Hamburg 
Steam Shipping Company, the Zanzibar for the firm of 0. Swatel 
and Co., &c. Thus the Vulcan Company undertook the build- 
ing of the six subsidised steamers, and has of the three smallest 
already delivered two, namely, the Stettin and the Lubeck, 
whilst the third, the Danzig, has recently left the stocks. 

“Of the three larger, the first left the stocks on the 10th July, 
amidst great rejoicing, and was, by the wife of the President of 
Pomerania and the Countess of Regendank, named Preussen. 
Her sister ships, which are well forward in building, will be 
named Sachsen and Baiern. The ships in round numbers will cost 
two and a-half million marks each-—about £125,000. They are 
for the line which is to connect Bremerhaven, Antwerp, Port 
Said, Suez, Aden, Colombo, Singapore, Hong Kong, and 
Shanghai, which round voyage there and back to Bremerhaven 
they will make in 110 days. The chief dimensions are :—Length, 
390ft.; breadth, 45ft. 3in.; depth, 33ft. 6in. Register tonnage, 
4000 tons. Witha draught of water of 20ft. they will attain a 
speed of 14 knots, The engines are three cylinder, compound, 
and indicate 3500-horse power. Steam is supplied by four 
double-ended boilers, connected with two funnels, around which 
is an outer casing by which the ventilation of the stokehole is 
attained. There are two donkey boilers for supplying steam to 
the auxiliary engines. The coal bunkers have a capacity for 
900 tons. The hull is of Martin steel. From end to end of the 
vessel are three continuous decks ; besides these, in the two 
forward compartments, an orlop deck is built io. On the upper 
deck is built a bridge house amidships, with a top-gallant fore- 
castle and raised quarter deck. The bridge deck is connected 
with the quarter deck by a raised gangway. The ship is divided 
by eight bulkheads—of which six reach to the main deck—into 
nine watertight compartments, of which each is provided with 
steam and hand pumps capable of dealing with large volumes of 
water. Cargo will be carried in four holds. For loading and 
discharging four steam cranes are provided, each of three tons 
capacity ; besides these there is attached to each part a 
hydraulic hoist—Brown's patent—which can also be used for 

0. This appliance, which acts somewhat on the principle of 
an hydraulic crane, is also fitted to the reversing gear of the 
main engines, and is, we believe, the first of its kind fitted in a 
German ship. 

“For the safety of passengers each ship will carry six patent 
iron lifeboats, and two wooden cutters, and a jolly boat, all 
fitted with Brun’s patent boat-lowering apparatus. The ground 
tackle consists of four powerful anchors and cable with steam 
capstan. The side lights are carried in lighthouses accessible 
from the spar deck in bad weather. Steam steering gear, on 
Muir and Caldwell’s patent, is worked from the bridge-house 
with mortice gear wheels to deaden the vibration. We question 
whether this is a safe arrangement, unless springs are introduced 
between the rudder quadrant, and the chains. 

“ Between the forecastle and bridge are the covered stalls for 
cattle to be slaughtered on the voyage ; beside which are well- 
ventilated and artificially cooled provision rooms and ice cellars. 
The ship is fitted to carry 118 first-class passengers, two in each 
state-room, and the state-rooms are so constructed that the 
divisions between any two can be removed and a large family 
cabin be thus provided. There is good accommodation for the 
second-class passengers, whose saloon is in the middle division of 
the main deck, and there are standing berths for 200 tween 
deck passengers. The officers’ quarters are under the bridge- 
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where also the galley, bakery, and engineers’ mess-room 
povtuated, Besides the principal galley where food for 300 

rsons can be prepared, there is under the forecastle deck a 
steam galley and kitchen; twelve bath-rooms, and four lava- 
tories are provided for passengers, and for the ventilation of 
cabins and saloons exhaust ventilators are fitted, in additior to 
which there is a ventilating fan in the engine-room which 
supplies fresh air to the whole ship through pipes ; 340 incan- 
descent lights illuminate the cabins and entire ship, and oil 
Jamps are also provided as a stand by. In adeck-house on the 
bridge-deck are a smoking saloon and ladies’ saloon, between 
which are the companion stairs to the main saloon. 

“The whole of the fittings and decorations of the saloons and 
cabins is being done by the Vulean Company, after designs by 
J. G. Poppe, of Bremen, the materials being supplied by the 
same firm who fitted the North German steamers, Travi and 
Aller, recently built on the Clyde. The vessels are being rigged 
with four yards on fore and main masts; the fore yards are 
fitted with Pinkney and Collings’ patent reefing attachments. 
Each mast is fitted with lightning conductors with platinum 
point and gilded dog yane, and copper wire cable leads.” 

From the foregoing description it is evident that it is the in- 


tention of the management to leave no important improvement P 


untouched, and in every way to be equal to the best practice 
in ship construction and equipment.” 


WEST GLOUCESTERSHIRE WATERWORKS. 


On Saturday last these waterworks were opened for the 
supply of the district over which the West Gloucestershire 
Water Company has obtained Parliamentary powers. This 
district comprises several populous parishes in the southern and 
western portions of the county of Gloucester, together with a 
large urban area forming part of the northern and eastern sub- 
urbs of the city of Bristol, and the whole of the Bristol coal- 
field lying to the north of the river Avon, in which large addi- 
tional discoveries of coal have recently been made, and which is 
now in course of active development. The present population 
is between 35,000 and 40,000 people, which is rapidly increasing, 
especially in the neighbourhood of Kingswood Hill, a district 
which for the most part lies compactly and well suited for economic 
supply, and has hitherto suffered very acutely from a chronic 
state of water famine during the summer months of each year. 

The source of supply is a deep-seated spring situate on 
property acquired by the company at Frampton Cotterell, a 
populous village situate about ten miles to the north of Bristol. 
This spring is practically inexhaustible, its yield having been 
proved some years since to be no less than three million gallons 
a-day, and the quality of the water is pronounced by Dr. Frank- 
land, F.R.S., to be “ very excellent for all dietetic and domestic 
yurposes.”” 

The weter is raised from a well situated on the company’s pro- 
perty at Frampton Cotterell, by a waterworks pumping engine, 
constructed by Messrs. Gimson, of Leicester. The water is in 
the first place lifted from the well into a surface reservoir over 
an aérating waterfall, which, when the engine is at work, forms 
a noticeable and very attractive object, and it is forced thence 
through a line of 10in. main pipe, about six miles in length, into 
a tank fixed on the top of a water tower on elevated land 
belonging to the company at Kingswood Hill, near Bristol. 
The overflow level of this tank is 27(0ft. above the surface of the 
ground at Frampton Cotterell, where the pumping engine is 
situate, and is of sufficient elevation to supply the whole of the 
company’s district and other surrounding places by gravitation. 
The tower is an ornamental erection of red and blue brick, and 
is between 50ft. and 60ft. in height, and octagonal in shape, and 
is roofed over with a timber and slate roof, finished with an 
ornamental finial. The tavk is of wrought iron, and is capable 
of holding about 25,000 gallons, and is fitted with a self-acting 
check valve, which, when the tank is full, closes automatically, 
and warns the man in charge at the pumping engine at 
Frampton Cotterell, six miles away from the tank, by raising 
a relief valve over the well in the engine-house, that the tank 
is full. 

The engine— which it is proposed shortly to duplicate—works 
with great smoothness, and is capable of delivering between 
500,000 and 600,000 gallons a day; and, as showing the immense 
quantity of water which the company has at its command, 
it should be stated that when the engine is pumping at the 
above-named rate the water is only lowered 15ft. out of a total 
depth of 360ft. in the well. 

The works have been carried out in a satisfactory and sub- 
stantial manner, and at a moderate cost, by the contractors. 
Messrs. John Howard and Co., of Basinghall-street, London, 
from the drawings and specifications, and under the superin- 
tendence of Mr. Henry J. Marten, M. Inst. C.E., Westminster, 
the engineer to the company. The pipes were made for the 
most part by Messrs. J. and S. Roberts, of West Bromwich, and 
although in some parts of the line of main pipe they are subject 
to a pressure equal to a column of water 350ft. high, only five 
pipes gave way out of the 4000 pipes composing the main, and 
notwithstanding the great pressure to which they are subject, 
they have been so carefully Jaid that there has not been a single 
leaky joint. 

The work of laying the branch and subsidiary mains is now 
proceeding rapidly, so that in the course of a few weeks the 
directors of the company, of whom Major Rasch, M.P., is chair- 
man, hope to be supplying water to a large number of the 
inhabitants. 

The opening of the works was the occasion of great rejoicing 
at Kingswood Hill, where the dearth of water has been very 
great, and much interest was shown when a jet of water was 
thrown from a hose and nozzle clear over the adjoining houses. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents.] 


A NEW ILLUMINANT, 


Str,—I am much interested, as indeed must be nese your 
readers, in the extract or résumé you give of Mr. J. R. Wigham’s 
paper, ‘‘ A New Illuminant for Lighthouses.” It states that gas 
after being enriched by some solid hydrocarbon is ‘‘ made to pro- 
duce intensely white light by compressed oxygen,” and that this 
oxygen is used at a pressure of about 1000 Ib. to the square inch. 
Further, that the cost of this new illuminant is but little over that 
of ordinary gaslight, for the cars my of oxygen is only made 
on the occurrence of fog.” Now, this is certainly the funniest 
reasoning I ever heard of. As well might one say that the cost of 
Chateau Margaux is but little over that of ordinary claret, because 
it is only drunk on the occurrence of a dinner-party! I do not for 
an instant suggest that the expense may not be warranted, but it 
will not be arrived at by estimating that ‘“‘there are not on an 
average pe of fog in the year.” It would be instructive 
to be told what consumption of oxygen would be applied to the 
429-candle power consuming 50ft, of gas per hour, and what addi- 


tional candle-power results, Then we require to know what is the 
cost of the oxygen 1000ft,, and the cost and means of applying 
it at a pressure of 1000 lb. on the square inch ; also what is done 
with the heat generated by an oxygen blow-pipe of such enormous 
power. It seems, however, as if we should read that the compres- 
sion is simply for economy of transport and storage, in which case 
it may be assumed that the oxygen arrives at the point of combus- 
tion at about the same pressure as the gas burnt with its aid. 
Used thus, and in proper proportion to the combustible gas, there 
is no doubt that a very considerable increase in lighting power can 
be obtained, but what increase and at what cost are the points that 
need elucidation. The recent wreck of a pleasure steamer in a 
fog on this coast lends an additional interest to the subject, and I 
trust that we may be favoured with the information I have asked 
for in your columns, CTICE, 
Bournemouth, September 18th, 


SUSPENSION RAILWAYS, 


Sin,—In asking you to publish the following notes on the history 
of suspension railways, I trust that I shall not be understood to 
impugn the ingenuity shown in the design of the Lartigue railway, 
nor the novelty of any of the details. 

As far back as the year 1821 a patent for a railway upon this 
rinciple was cunhen to Mr. Henry Robinson Palmer, and the 
inventor published a pamphlet describing the system in 1823, a 
second edition appearing in the following year. In 1825 an expe- 
rimental line, nearly a mile in length, was erected at Cheshunt, in 
Hertfordshire, for the purpose of conveying bricks to the river Lea. 
An account of the rai nag Bg, Aes found in the Mechanics’ Maga- 
zine, vol, iv.—1825—287, 340. 1829 the ome t was taken up by a 
Mr. Maxwell Dick, a bookseller, of Irvine, N.B., who also obtained 
@ patent, and in the following year he published a further explana- 
tion of his invention in a pamphlet, some extracts from which 
appeared in the Mechanics’ Magazine, vol. xiii., pp. 257, 299. I 
am not aware that the idea went any further than a model, which 
was exhibited in a room near Charing-cross in the year 1830. The 
subject seems to have attracted attention in America, and in 1834 
an article was published in the American Railroad Journal, quoted 
in the Mech. Mag. vol, xx., p. 369, claiming priority over Palmer 
for Henry Sargent, of Boston, but without giving dates. The 
writer states that two or three experimental Tines had been put up, 
and that one on a larger scale was then in course of construction 
at East Boston. <A few years later Uri Emmons took out a patent 
in America for some improvements in the details of Palmer's rail- 
way, and the specification may be found in the Mech. Mag. for 
1837, vol. xxvii, p. 393, HIsTORICUS, 
London, September 17th, 


THE EFFICIENCY OF CENTRIFUGAL PUMPS, 

Sir,—The reason given by your correspondent in No. 1602 of the 
reason why the circumferential velocity of centrifugal pumps does 
not need to attain the value / 2 gh may be one reason, but not 
the only one, About 1856 I carried out a series of experiments to 
determine the best forms and proportions of centrifugal pumps, 
and found that the form of the blades had a very great influence 
on the circumferential speed required. The annexed sketch shows 


NO! 


the forms of blades experimented on; the total lift was in all 
cases 45ft.; the inner and outer diameters of the discs as 1 and 3. 
To hold the water at this height but without any discharge. 
No, 1 required just / 29h, 


No. 2 »» considerably more. 
No.3 ,. still more. 


No. 4 form was the best in every respect, and I continue to use 
it from the time the experiments were made to the present day. 
Pozzuoli, September 17th. ©. Brown. 


AN OPTICAL PROBLEM. 


S1r,—In the Liverpool Exhibition are certain silvered glass 
reflectors for search lights. These are not parabolic, but segments 
of a very large sphere. The reflectors are about 2ft. in diameter. 

Standing about 10ft. from one of these, I see my own image 
slightly reduced projected in front of the mirror, and standing 
half. way between me and the mirror. 

In the ordinary plain mirror the image always appears to be 
behind the mirror at the same distance that the individual stands 
in front of it. With the search light reflectors the case is reversed. 
At almost all distances the image appears suspended in the air 
half-way between the observer and the mirror. 

Can any of — readers kindly explain the cause of this 
phenomena? I have failed to find any reference to it in two or 
three treatises on light and optics which I have consulted. 

Liverpool], September 14th. Lux. 


MIXED TRAINS, 


Sir,—Mr. Stretton knows a great deal about railways, but he 
does not know everything. If he did he would not have written 
what he did last week. 

He contends that passenger coaches in mixed trains. ought to go 
next the engine, for one principal reason because automatic brakes 
can be used. If Mr, Stretton had any experience in mixed trains 
he would know that there are seldom more than three, more often 
only two, passenger coaches, and all the brakes can if necessary be 

plied to the hes by a single guard. Mr. Stretton also thinks 
that passenger coaches are run with coal] trains. This is an error; 
but let us suppose that Mr. Stretton is right. We have a train of 
an engine and tender, three passenger coaches, a is’ compart- 
ment being in one of them, and behind these twenty loaded coal 
trucks and a brake van. Does Mr. Stretton seriously mean to 
assert that any driver dare use his automatic brakes in such a 
train? Fancy such a train coming down an incline at thirty miles 
an hour, and the brakes put on. The passenger coaches have yet 
to be built that would stand the resulting shock. Even without 
the automatic brake at all, the squeezing which the coaches would 
get between the coal trucks and the engine is something serious to 
contemplate. 

Mr. Stretton must have a very exalted idea of the value of auto- 
matic brakes if he fancies that two passenger coaches braked more 
or less would have any value worth mentioning in a coal train 
weighing 300 or 400 tons. 

The concluding paragraph of Mr. Stretton’s letter is delicious. 
He might just as well have said that the passengers would have 
been quite safe if they had stopped at home. In this particular 
accident there was only one passenger coach. Will Mr. Stretton 


venture to affirm that this coach would have been safer next the 
tender than it was at the other end of the train? Does he know 
that Major Marindin in his report makes no suggestion that the 
passenger coach was in the wrong place? 

The contention that wheels and axles are more oy | to 
come off and get in the way of the passenger coaches at the 
instead of at the front is beyond me. 

It is very easy for Mr. Stretton to say that mixed trains ought 
not toberun. This is another illustration of his ignorance of the 
entire subject. Mixed trains are run because the companies run- 
ning them cannot afford to run separate trains; and the general 
public are quite content with the result. I may mention one line, 
of about thirty-six miles long. Over this there are run every day 
two passenger trains each way, and one goods train. Tbe passenger 
trains run in the morning and evening, about ten hours apart. 
The goods train runs in the middle of the day, and to it are 
attached one third-class coach with a guard’s compartment, and 
one first and second-class composite. The passenger trains stop at 
all stations, and take an hour and a-half to make the trip. The 
goods train occupies two hours, and the addition of the p g 
coaches has been regarded as a great boon, and the coaches a 
well filled. If Mr. Stretton had his way, there would be only two 
passenger trains each way in the day. 

Traffic managers may be allowed to know their business quite as 
well as the officers of the Board of Trade. c.R I 

London, September 21st. 


WATER-SOFTENING—COST OF MAIGNEN’S PROCESS, 

Sir,—I regret to see that Mr. Maignen in no way replies to my 
letter in your issue of 3rd September, but takes a great deal of 
trouble about affairs which do not concern him. Your estimable 
paper, Sir, is not, I presume, intended to discuss matters of law 
relating to agreements, and I decline for obvious reasons to enter 
into the discussion of a question which has not been raised by the 
parties interested. The competence of Mr. Maignen is much 
more limited than I anticipated, and I most decidedly object to be 
taught by him on matters relating to engineering or water-softening, 
and before offering any criticism on my letter, he should get some 
one to read it correctly forhim. His remarks about corroded and 
choked up ere rove his knowledge of chemistry and mechanics 
to be very limited; in any case this remark does not apply to my 
process, 

My patent specification was drawn by Mr. Aston, Q.C., and I 
leave your readers to judge whether he or Mr. Maignen is the most 
competent authority. Anyone endowed with ordinary intelligence 
can see by examining my a that the principle is entirely 
different from all others. If Mr. Maignen considers himself com- 
— let him read your article on my apparatus in your issue of 

‘Ist May last. Mr. Maignen thinks that by throwing some of his 
anti-calcaire powder into the eyes of your readers that they will 
be satisfied that his process stands alone for excellency, efficacy, 
and cheapness, It is all very well for him to offer ‘‘al! informa- 
tion” to those who may call at his office, but he should have con- 
sidered this before throwing himself into print, and saying his pro- 
cess will cost one-half of any other in existence. He has defied all 
of us publicly, and he must now prove publicly that he is right, or 
apologise. 

As THE ENGINEER is much read on the Continent, I considered 
it my duty to ask Mr. Maignen the cost of his process, which I did, 
I hope, politely, expecting a polite reply; but no, Mr. Maignen 
seems to be differently constituted to most people, and refuses to 
give the information of which he boasted so much. Such being 
the case, we can only turn to his circular, where we find a 6d. tin 
softens 300 gallons—that is to say, Maignen’s anti-calcaire powder 
softens 1000 gallons of water at an expense of 1s. 8d., as compared 
with something under ld. by my process. This fancy-named anti- 
calcaire is nothing else than lime, soda, and alum; if bought at 
the market prices the cost per 1000 gallons would not be more 
than one penny. . Maignen, however, no doubt on account 
of the fancy name, adds 1s. 7d. for every 1000 gallons of water 
softened. Mr. Maignen again says, ‘‘ Why choke up the drains 
with what I have proved can be utilised with advantage?’ This 
is what I asked him in the first instance; prove to us what you can 
do, it is not sufficient to say so; give us the expense per 1000 
gallons of water softened your process, certified to by some 
competent authority. I don’t agree with Mr. Maignen. I think 
your valuable space could not be more profitably employed than by 
discussing the cheapest mode of softening and cutlying water for 
steam boiler purposes, as this is the question of the day, and must 
be py we d interesting to your readers. 

, Boulevard Anspach, Brussels, 
September 18th. 


ANDREW Howatson. 


Srr,—Mr. Maignen does not seem to have the courage for which 
Mr. Howatson gave him credit. His letter does him much more 
harm than good; if he has really confidence in his new patent, it 
must be to his advantage to make it as widely known as possible. 
Mr. Maignen should also be careful not to contradict any one 
unless he himself is beyond contradiction. I have tested the 
Lambeth water, and I find it as Mr. Howatson says, 14 deg.— 
Wanklyn’s soap test—and by adding 8 per cent. of lime water, I 
reduced the degree of hardness to 44 deg. If Mr. Maignen makes 
the Lille water, according to Clark’s scale, 21 deg. instead of 
30 deg., what degree is the purified water which, according to Mr. 
Howatson, is 4deg? 

Do I understand Mr. Maignen to say—taking the Lille water as 
an example, as we leave the analysis before and after the purifica- 
tion by Mr. Howatson’s machine—that he can by his new patent 
soften the Lille water from 30 deg. to 4 deg., by utilising the pre- 
cipitate or deposit found in the bottom of Mr. Howatson’s machine? 
If this is so, will he explain the chemical reactions which take 
place? In order to test the expense of the anti-calcaire, will Mr. 
Maignen say how much I must employ to reduce the Lambeth 
water from 14 deg. to 44 deg.? 

I can now see the expense of lime and soda for the softening of 
water is very very little, and the reason some system is not univer- 
sally adopted is because the patentees are too exorbitant for their 
machines. Lime is cheap enough and can be got everywhere, and 
if Mr. Maignen can purify and soften water by the impurities con- 
tained in such water, this is certainly a cheaper and easier process ; 
but if Mr. Maignen puts on a profit in the same proportion as he 
does for his anti-calcaire, it will again be out of the reach of the 
public. Dr. Clark forty years ago invented a process of softening 
water by lime. Mr. Maignen to-day sells anti-calcaire, which is 
little else than the process of Dr. Clark. So long as patentees are 
so , the public will not patronise them. 

Dr. Clark’s process may be taken as the basis of all the softening 
processes in existence, and we all know that by adding a certain 
quantity of lime to the water we precipitate the lime in solution 
and produce a soft water, but te do this in large and continual 
quantities an enormous space is necessary, as the water being 
treated must be kept quiet in order that the clarification may take 
place and the precipitate fall to the bottom. Ifa simple, cheap, 
and efficient machine is put in the market to overcome the above 
difficulties, it is the interest of all steam boiler owners, dyers, and 
others, to soften and purify the water before use ; but they must 
see their way to recoup the expense of plant, and have a substantial 
profit. I enclose my card. ENGINEER. 

Clapham, September 20th. 


Srr,—Mr, P. A. Maignen’s letter in your Jast issue may lead 
readers to suppose that this company is merely the agent of Messrs. 
Gaillet and Huet, of Lille. This is not so. The company is sole 
owner of the original Gaillet and Huet patent, and of those for the 
subsequent improvements which have brought the Stanhope water 
softener and purifier to its present perfection. 

The Stanhope Company, Limited, 
Formerly Cordner, Allen, and Company, 
Joun Savvay, 
20, Bucklersbury, London, September 21st, 


Limited, 
irector, 
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EXPRESS ENGINE WITH OUTSIDE VALVE GEAR, GREAT WESTERN RAILWAY. 
MR W. DEAN, SWINDON, ENGINEER. 
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EXPRESS ENGINE, GREAT WESTERN RAILWAY. 


Mr. WILLIAM Dgan, locomotive superintendent of the Great 
Western Railway, has built an express engine with the 
excentrics outside, which we illustrate. Our views give an 
external elevation of the whole engine and a detailed view of the 
leading end. The arrangement is intended to get rid of the 
excessive cramping up of the valve gear necessary when large 
cylinders have the valve chests placed between them. It will 
be seen that in this case the valves lie on top of the cylinders, 
and are driven by rocking shafts, the excentrics being, as we have 
said, placed outside the wheels instead of inside. This gives 
more room for bearings, permits a longer crank pin to be used, 
and gives several other advantages, against which is only to be 
set the use of rocking shafts, concerning which little can really be 
urged. The engine is giving, we understand, complete satisfac- 
tion - Mr. Dean, to whom we are indebted for the drawings we 
reproduce, has courteously added the following particulars as to 
the dimensions of the engine :— 

Great Western Railway Engine No. 9. 
Cylinders, diameter és - lft. 6in., stroke, 2ft. 2in. 
-. 10ft. in. 
4ft. 3in. diameter. 


ledo. .. 5ft. 5 Sft. 61 6ft. 2 high. 
Tubes, 241 ‘gin. by 10f¢. Tone’ 
Wheels, lead 4ft. 6in. diameter. 

Wheels, driving 7ft. 8in. diameter. 

Wheels 


Wheel-base, D. to T. 8ft. 6in. 
Heating surface—tubes .. .. 1120 square feet. 
Fire-box 130 square feet. 
Total .. 1250 square feet. 
Working pressure .. .. .. .. .. 1501b. per square inch. 
Fire-gratearea .. .. .. .. .. 19°23 square*feet. 


HYDRAULIC WAREHOUSE CRANE. 

Tue engraving on the next page shows an hydraulic crane just 
erected for Messrs. Holland and Sherry’s new warehouse in 
Golden-square, by Mr. Stannah. It is fixed just within the 
doorway, so that when not in use it is entirely enclosed in the 
building. It consists of a wrought iron jib with a movable 


spear S, and is operated on by two rams, one, A, to raise the spear, 
and the other, B, the goods. Its mode of action is apparent. 
When taking goods out of the warehouse, the goods are raised 
sufficiently off the ground by means of the left-hand ram B, 
acting on a return block C which moves vertically in guides 
between the upright frames. The spear S is then forced out by 
the other ram A to its extreme limit S!, and the goods are over 
the van in the street when the goods are lowered out. The 
crane raises 12 cwt. at a working pressure of 700 lb., is working 
very satisfactorily. and is the only one of its kind. 


RAILWAYS IN CHINA. 

Tue North China Daily News contains some interesting 
information concerning railways in China. A correspondent 
writing from Tientsin says: “ When H.I.H. Prince Ch’un was on 
a visit here, one of the improvements discussed between him and 
H. E. Li Hung Chang was the best way of introducing railroads 
into the Empire. It was at last agreed that as there were 
already a few miles of rail laid down from Kaiping to Hsii Ko 
Chong, the best plan was to extend the line, and thus have a 
road worthy of its name without exciting the opposition of the 
anti-railroad men in Peking. A scheme was formed to raiee the 
capital for the work, on a public shareholding basis. This 
has been going on for some time, and no doubt at no dis- 
tant date we shall see the first railroad built in this coun- 
try, constructed in the North, under Imperial sanction. I 
believe that as Kaiping is not an important place, the traffic on 
the road between that town and Lutai, a length of about 
twenty-six miles, at which it terminates, will not be great, and 
the new company will not reap a heavy percentage from the 
capital they invest; but its chief importance lies in its being a 
precedent, and the mother of railrceads in the Empire. The 
hope is that a further “extension” will soon be made, which 
will join Kaiping, Taku, and this place. Lutai is situated on 
the Pai Tung River, and steamers of moderate draft can easily 
come and go with cargoes of coal. Thus, by steam carriages and 
steamships, Kaiping will be connected with the world outside, 
and the C. E. and M. Company will be able to send their coals 
abroad at a much cheaper rate of transport. The cost is esti- 
mated at Tis. 250,000, the c country through which it passes is level, 


and everything is plain sailing. Both Lutai and Kaiping are 


places on the highway from this port to the famous pass in the 


Great Wall, between China Proper and Manchuria, called “San 
Hai Kwan,” or “ the Pass of Hill and Sea.” Through this pass 
the Tartar re-enters his old homestead from the land of his 
conquest, as it was through this that he first entered China 
300 years ago. It is stated that H. E. Li Hung Chang has 
in view besides, that this line should run along the northern, 
or rather the southern coast of this province from here to San 
Hai Kwan, connecting all the forts, to strengthen and defend 
the capital of Peking from the Russian or Japanese who may 
have views of paying that city a military visit. We are glad to 
state that Mr. C. W. Kinder, the Engineer-in-Chief of the Kai- 
ping Colliery, of whose engineering ability there can be no 
question, and whose integrity, uprightness and sterling worth 
has been acknowledged by the Chinese, has been selected by the 
Government to superintend the new railroad. Without doubt 
they have luckily chosen the right man in the right place, as his 
long stay in Kaiping has peculiarly fitted him by his experience 
and knowledge of the country and people for the undertaking. 
They could find no better man qualified in the world. Messrs. 
Ng Choy and Woo Nan Kow (the latter the Resident Manager of 
the Kaiping Colliery) are the present chief directors of 
the new company, and offers for tenders for the supply 
of material for the constructing of the road are given 
to all the syndicates at present in Tientsin as well as the world.” 

The preceding was written on the 3rd of July. The same 
writer says on the 13th of July : “ The tenders have been opened 
for the supply of rails for the Kaiping extension railway, and 
the German firm of Krupp and Co. has obtained the contract. 
The French, as well as some English syndicates, also competed, 
but thé Prussian offers were the lowest, so they were accepted. 
The terms of Krupp were so low that it has oceasioned much 
surprise, It behoves the British merchant to work with great 
caution and care. The great monopoly of trade of the present 
day is very different from that of the olden time, and our Ger- 
man cousins are also seeing the importance, and taking mighty 
strides in the commerce of the ‘ Far East,’ and unless steps are 
taken to secure some of the iron trade in the next undertaking, 
we fear that the future railroads of China will be built of other 
than English rails. The Chinese as a nation are excessively 
fond of running in beaten tracks, and attach much importance 
to precedents; this first contract therefore going to a German 
firm is a bad omen for Englishmen, ly as this was an 
open competition.” 
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THE BIRMINGHAM EXHIBITION. not shown, and the above are what have been seen by | London are made in Birmingham; yet as a specimen of 


In continuing our notice of this Exhibition and obser- 
vations on the manufactures of the district it must be 
remarked that Birmingham is not any more than any other 
town, a system which is awake at every point. It has 
amongst its manufacturers many who, whatever they 
might have been years ago, are not now so ready to see 
the necessity of the best and of plenty of tools—and espe- 
cially of machine tools—to carry out new and cheaper 
modes of roduction. 

Neither is Birmingham, 
any more than other in- 
dustrial centres in general, 
as ready as it should be 
to make wants as well as 
to meet them. The 
enormous variety of its 
manufactures gives it an 
air of being, as the motto 
of the town-arms declares, 
ever “forward,” and ready 
at any time to make any- 
thing which invention 
makes necessary. This 
is not, however, really the 
case, for a difficulty is 
often experienced in 
getting an article manu- 
actured in the Birming- 
ham district until a maker 
be discovered 
en previously en 
upon pa of the 
kind. There are plenty 
of reasons why this should 
be so, for demand may 
not repay time and ex- 
penses; but when a de- 
mand actually exists for 
an article differing some- 
what from that which has 
been long the regulation 
thing, as happens every 
now and then, it is re- 
markable that adherence 
t> old patterns and modes 
of manufacture should 
cwse the demand to be 
satisfied elsewhere. Evenin Birmingham this can happen. 

Amongst the processes of manufacture carried on in the 
Exhibition is that of pen making by Messrs. Perry and Co., 
so far as concerns the formation of pens, that is to say 
punching the blanks from sheet wneud tp one fly-punch ; 

iercing them with the necessary and ornamental holes 
bd another press; raising them, that is, bending them into 

e finished form by another ; and finally splitting them by 
another press, the sheet steel and the pens being fed in 
under the cutters or dies, in each case by hand. ie pro- 
cesses of ornamenting by tempering and plating, &c., are 


most ple, and are not remarkable, except as show- 
ing what can be done by punches and cutters accu- 
rately made and mounted; but it does strike any 
visitor as remarkable that Birmingham seems to be the 
last place in which to find a good pen. Messrs. Perry and 
Co. gave to the visitors during the evening of the conver- 
sazione of the British Association a sample of their pens, 
and another firm did the same. The assortment of Messrs. 


CHAMBERLAIN AND HOOKHAM’S 25-UNIT DYNAMO. 


Perry did contain about 20 per cent. of useful kinds, for 
writing, etching, mapping, or printing. The rest were like 
those of the other makers, all supposed to be writing pens; 
but inasmuch as very few —_ like writing with needles, 
they are useless except to the few. In the assortments 
there were of course the inevitable J pen, but these, 
although having a point suitable to the greater number 
of writers, will not hold enough ink, and most pecple 
like a pen that will hold enough ink to write at least half 
a two-syllable word without having to dip it more than 
twice. Probably nearly al] the pens that aye obtainable in 


pen manufacture very few of those shown in the Exhibi- 
tion would satisfy one out of ten of those who know what 
a good writing Le may be. Most of the fancy forms are 
poor things. ey are thin, scratchy, needle-pointed, and 
weak, and hold very little ink. The best sort of pen is 
one which very nearly resembles in its simple but 
capacious form, a good-size quill pen, but with a point not 
very fine and resembling the form of the J pen. Such pens 
are to be had in London, 
but their prices, as com- 
pared with the prices of 
the ornamental and fine- 
pointed pens we have 
spoken of, though no 
more costly to make, are 
shamefully high. 

Cutting files by hand 
is an industry represented 
by a cutter working on 
various kinds, Here, 

in, we have an industry 
which in a few years will 
support only a limited 
number of men, and as 
the machine-cut file for 
general purposes is now 
admittedly at least as 
good as the hand-made 
file, in spite of the confi- 
dent assertions of not 
more than four or five 
ears a it is to be 
oped that file-cutters will 
recognise the real cause 
of a fall in demand for 
their labour except for 


time turn their 
attention to the most suit- 
able change they can 
make. Some kinds of 
files will be made by hand 
for years, but the rank and 
file of the trade will, like 
candle-snuffer makers, 
find their trade declining 
to the vanishing point. 

It is within the recollection of many, or of most ergi- 
neers, that years ago ball and roller bearings in various 
forms were used a little, but went out of use. The 
saving which results from their use when in order is un- 
doubted, and may be very large; but as designed a 
quarter of a century ago, wear rapidly caused them to run 
very lo-ss, and there were no satisfactory means of adjust- 
ment. For all light work the difficulty in this respect 
has been overcome by the bicycle and tricycle makers, and 
in a year ortwo we shall probably see ballor roller bearingsin 
use in yarjous kinds of machinery, and forcarrying shafting, 


special work, and will in 
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A remarkable new system of producing a tubes has , 


been adopted by Messrs. Ralph Heaton and Sons, of Bir- 
mingham, and one which has cost a very large sum to 
develope. Specimens of tubes and swelled ingots illus- 
trating the process are exhibited, but as we shall deal at 
length with the process and the machinery employed, we 
need say no more concerning it here. 

Specimens of large welded tubes and barrels are 
exhibited by Messrs. J. Russell and Co., of Wednesbury, 
and by Messrs. Lloyd and Lloyd. The former show some 
very fine weld work, including a hollow ram, like those 
made for the Mersey Ruilway passenger lifts, with screwed 
joints, the ram being made from Siemens’ plate 60in. by 
11ft. Gin. and 0°75in. thickness, the finished thickness 
being about Sin. Messrs. Lloyd show barrels about 4ft. 
in diameter and }in. thick, and Messrs. Russell 5ft. in 
diameter. They also show steam pipes with screwed joints 
up to l4in. diameter. All this, and the welded saltpetre 
and sugar pans exhibited by Messrs. T. Piggot and Co., 
and made by apparatus described by us in our impression 
of the 10th instant, show rapid growth of a system of 
construction which will probably tend as much . to 
centralise large hollow-ware industries, as to become 
of general adoption by boiler and other plate workers. 
Messrs. F. Lloyd and Co. show samples of what they 
term “crome” steel, a kind which is probably that asked 
for by a correspondent a little time ago. Messrs. Tangyes 
exhibit a fine new double vertical fly-wheel pump amongst 
other well-made and well-finished machinery. This, and 
a new form of automatically variable cut-off for steam 
engines with a single slide valve, we shall illustrate in 
another impression. 

Some dynamos of excellent design are exhibited by 
Messrs. Chamberlain and Hookham, of West Bromwich. 
Their new machine is illustrated by the accompanying 
engraving, and the following are some particulars of some 
of the machines, showing that the design is not only 
mechanically but is electrically good. : 

For incandescent or parallel arc lighting, charging 
storage batteries, electro-deposition of metals, and trans- 
mission of power—either as generator or motor—the 10in. 
by 13in., as illustrated, or 25 unit, nominal, will feed 400 
16-candle power Swan lamps. It is shunt wound, and 
E.M.F. at 900 revolutions = 57 volts at terminals, resist- 
ance of armature (hot) = 0:003 ohm, resistance of magnet 
coils = 8000 ohms, and the makers give the following 
figures:—Total energy converted into useful current, 
26,635 watts; absorbed in armature coils, 610 watts = 
228 per cent.; absorbed in magnet coils, 375 watts = 
1-4 per cent.; total, 3°68 per cent.; electrical efficiency = 
96°3 per cent. The 7}in. by 9in. 9 unit—nominal—is to 
feed 150 16-candle power Swan lamps. It is shunt wound, 
and has an E.M.F. at 1250 revolutions = 57 volts at termi- 
nals, resistance of armature (hot) = 0°01 ohm ; resistance 
of magnet coils = 11°6ohms. Total energy converted into 
useful current, 10,180 watts; absorbed in armature coils, 
282 watts = 2°75 per cent.; absorbed in magnet coils, 280 
watts = 2°75 per cent.; total, 55 per cent.; electrical effi- 
ciency = 945 per cent. 

The same firm exhibit some very neat new small 
switches, and some electroliers and other fittings of very 
pretty and neat designs; designs not slavish copies of gas 
fittings, nor ugly results of attempts to avoid copying 
them. They also show a good and cheap factory fitting 
to carry an incandescent lamp, movable in any direction 
and extensible, 

A new tricycle chain, applicable generally for light 
machinery, is exhibited by Messrs. Perry and Co., and is 
shown by the annexed engraving. The ordinary links are 


APPLEBY’S ADJUSTABLE TRICYCLE CHAIN. 


of square form,and are connected by a U-shaped piece, 
which, as will be seen from the engravings, has under-cut 
lips. These lips, when the chain is nearly straight, catch 
the link sides and prevent the tendency to open or change 
form. It is said that both friction and stretching are less 
with this chain than with the rivetted link chain. For 


APPLEBY’S CHAIN. 
tricycles the chain weighs 7 oz. to the foot, and is tested, 


we are informed, with a force of 2000lb. A form 
of the same kind of chain, and-in which a link may be 
equally readily removed, is made for heavy work, and is 
shown in the annexed engravings, which illustrate it as 


APPLEBY’S MACHINE CHAIN. 


made w.th a strong malleable iron connecting piece. The 
adjustable link is of cylindrical shape, strengthened at the 
bottom on the inside, and with two ribs on the outside. 
The 3in. pitch chain is, we are informed, capable of with- 
standing a pull of upwards of three tons without breaking. 

Mr. David Smith, of Dudley-road, Birmingham, 
exhibits, amongst other things, the iron and wood wedge 
and key for railway rails illustrated by the annexed engrav- 
ing. The wedge is of wrought iron, and the key is of 
wood with the grain endways, the object being to use the 
wood so that the pressure is im the directin in which 


shrizkage is very slight’ The wedgeis, as will be seen, 


made so that the key or itself cannot come out. The same 
exhibitor shows some well-made and simple taps, made as 
shown in the annexed engraving. The feature in the 


S 


CHAR £777 


\WEB NOR RAUL 
HA 
\ 
gs 


SMITH’S CHAIR AND WEDGE. 


valve is that it must be turned and rubbed on its face or 
seal every time it is used. The engraving shows the valve 
V down on its seat, but the handle may still be turned, 


that way. It is exhibited by Messrs. Platt Brothers, of 
Oldham, at the suggestion of Mr. R. B. Prosser, of the 
Patent-oftice, who is well known as taking great interest 
in all that concerns the development and history of 
inventions, 


A NEW METHOD OF ARRANGING THE ANNU. 
LAR LENSES USED FOR REVOLVING LIGHTS 
AT LIGHTHOUSES.' 

By J. R. WicHAM. 

By this method the rotation of the annular lenses is rendered 
unnecessary. It is to be remembered that the object of using 
annular lenses for lighthouse purposes is not so much to obtain a 
revolving light as to obtain the much greater power which these 
lenses possess over the refracting belts which are used for fixed 
lights. To gain this end under the present system, it is necessary 
to cause the annular lenses to revolve, in order that their powerful 
beams may traverse in rotation all parts of the horizon; and, of 
course, there is an interval of darkness between the recurrence of 
each beam. It is evident that any plan which will give to the 
mariner the great illuminating power of annular lenses, with the 
benefit of the permanent continuity of a fixed light, will be an 
advantage to him. In using the term fixed light, I do not mean a 
light which may be mistaken for a mast-head light, or a lamp on 
shore, but a light which shows to every part of the horizon, with- 
out the intervals of darkness due to the revolution of lenses, 
Endless distinctive variety of appearance can be given to such a 
light by the intermission of the illuminant, and in the illuminant 
and in the arrangement I am about to describe it will be seen that 
these intermissions, while conferring a peculiar characteristic 
appearance on the light, contribute greatly to its economy. In 
triform and quadriform lights, as I have before had the honour of 
explaining to this section of the British Association, the burners 
and lenses are superposed in the same vertical plane; but if, 
instead of placing the lenses vertically over each other, they are 
placed obliquely to each other, but kept in their focal position with 
regard to the illuminants, the effect will be that the beams of 
light emerging from each tier of lenses will overlap, so as to illumi- 
nate the whole horizon, and thus it will be unnecessary to cause 
the lenses to revolve. The models on the table will probably make 
this clear. 

Supposing a quadriform light of this description to be used, and 
the illuminant to be gas, a very simple apparatus may be placed 
so as automatically to cut off and relight the gas, say, every half 
minute, thus one-half of the illuminant would be saved, and the 
consumption of the four burners reduced to that of two. With 
this small consumption we have for all practical purposes a revolv- 
ing light appearing every half minute, but with two great 
advantages over the ordinary revolving light :—(1) That the full 

wer of the beam will remain visible for half a minute, whereas 
in an ordinary half-minute revolving light the beam is a mere 
flash passing rapidly before the eye, and difficult to pick up in 
stormy or thick weather. (2) That there is no waxingand waning, 
but the full power is shown continuously during the whole of the 
half minute. Further, if it be desired to confer still greater 
individuality upon the light, the great half-minute beam may be 
broken into flashes of, say, two seconds duration, with equal 
intervals of darkness. We would then have a group of eight 
flashes every half minute, each flash having the bell somes of the 
lense, and, of course, being of equal brilliancy. The illuminant, 
by this very distinctive arrangement, would be still further saved 
to the extent of another 50 per cent., and thus the consumption of 
the four burners in the apparatus would be equivalent to that of 
one in the ordinary system of lighthouse illumination. As to 
cost of installation, this apparatus would be practically about the 
same as an ordinary revolving light, for the cost of the extra 
lenses would be about equivalent to the saving effected by dis- 
pensing with rotating machinery. : 


SMITH’S VALVE TAPS. 


because the slot S and space P permit its further descent. 
The handle cannot therefore be turned without turning 
the valve on its seat, and thus the tendency is always to 
grind the valve a little, and so keep it tight. 

One of the largest tool-making firms in Birmingham— 
Messrs. J. Archdale and Co.—and makers of some of the 
largest shaping, slotting, and drilling machines ever made, 
and of small-arms and ammunition, is represented only b 
a small, well-finished amateur’s lathe. A considerable 
number of the British Association members interested in 
machine tools visited Messrs. Archdale and Co.’s works. 

Messrs. W. and J. Player exhibit some of the latest 
forms of their Lingworth power hammers for forging, 
welding, and planishing. These are exceedingly handy 
tools, and are made with the tup moving in a guide, which 
gives an air cushion at the top of its stroke, which greatly 
increases the efficiency of the hammer. 

Messrs. T. B. Barker and Co., of Scholefield-street, Bir- 
mingham, exhibit the “ Universal” gas engine, in which 
some slight modifications have lately been introduced, and 
some new and small sizes made, the prices commencing as 
low as £13, which is that of an engine nominally one- 
eighth horse-power. 

_Messrs. Flint and Knowles show a new form of box 
hinge, which consists of a triangular piece of brass plate, 
as shown in the annexed engraving. In the plate fre 
three holes, through two 
of which nails or screws 
are passed, fixing the cor- 
ner piece to the box-lid. 
Through the other hole is 
passed a screw or nail, upon 
which the piece pivots, and 
thus constitutes a simple 
hinge suitable for a great 
many purposes. 

Messrs. Shirlaw and Co., 
Birmingham, exhibit the 

spiral petroleum engine, 
FLINT AND KNOWLES’ HINGE. which we shall illustrate 
shortly. Amongst the numerous and very interesting exhi- 
bits of early engines, as shown by original models of Watt 
and others, is a model of the drawing rollers used in spinning, 
which is shown with the first hank of yarn ever spun in 


STERN WHEEL STEAMER. 


Messrs. Forrestt AND Son, of Britannia Yard, Millwall, E., 
and Norway Yard, Limehouse, London, E., have lately constructed 
for an African river a stern wheel steamer of the following 
dimensions :—Length over all, 75ft.; breadth, 13ft. 6in.; depth 
3ft., with a draft of only 15in. with six tons of cargo, fuel, an 
equipment on board. The hull is built entirely of galvanised 
Siemen’s-Martin steel, and is divided into five watertight com- 
partments with steam bilge ejectors to each compartment to dis- 
charge any water that might accumulate from leak or otherwise. 
A wood awning covers the vessel completely, and is supported on 
galvanised iron stanchions, Accommodation for officials is pro- 
vided for in a large ary my A deckhouse on main deck forward of 
boiler space. The cabin is luxuriously fitted up with cushioned 
seats, broad enough to be used as sleeping berths when required ; 
the rest of the furniture is of polished mahogany. ‘The pantry is 
at the fore end with all necessary conveniences ; the sides of the 
house are fitted up with venetians instead of glass, to give as much 
ventilation as possible, with sun blinds outside. There are also 
curtains all round the vessel to be at night time. 
The main deck is of light steel covered with linoleum. The two 
balanced rudders aft are connected by an iron rod and worked from 


Y | a steering gear placed forward of the deck-house, the steersman 


being clear of all deck obstructions, and by means of a gong can 
communicate with the engineer aft at will. There are three cargo 
hatches—one to each hold—giving every facility for working cargo. 
The windlass is on the ratchet principle, with hand lever for 
working anchors. The vessel is fitted all round with galvanised 
steel wire arrow guards, extending from deck to awning, to protect 
officers and crew from the frequent attacks of hostile natives, A 
very compact galley is situated on main deck aft. { 

The engines are of the high-pressure type; cylinders Llin. dia- 
meter by 30in. stroke, and work direct on the stern paddle-wheels. 
The paddle-wheels are 8ft. Gin. diameter, and so arranged that 
they may be raised or lowered to suit different drafts of water. 
The boiler, which is placed amidships, is of the Field vertical type, 
working pressure 1201b., and having large heating and grate 
surface 9 burning wood fuel. The machinery is capable of 
indicating 75-horse power, and the speed of vessel, with cargo and 
equipment on board, ten miles per hour. The vessel was built, 
machinery fixed on board to the entire satisfaction of the owners 
and their engineer, taken to pieces and packed in cases of not more 
than 601b. each, with the exception of afew parts of the machinery, 
and delivered within seven weeks from date of order. 


Tue ARTESIAN WELL AT BELLEPLAINE, IA, is still spouting. The 
correct story of this remarkable well is about as follows :—The 
boring tools struck water at a depth of 193ft., about 40ft. nearer 
the surface than it was found in several other wells in the same 
region. The water rose in a solid stream, in a 2in. hole, 12ft. above 
the surface, and the whole rapidly increased in size. A 3in. casing 
was then forced down 120ft., but the flow outside the casing soon 
became unmanageable, and the well contractor abandoned his job. 
Within three days the hole was a yard wide at the surface, and the 
water was rising 4ft. above the surface, thick with sand. A 1bdin. 
casing tube was next driven down about 80ft., but the water still 
came up outside this tube. By this time all the other wells in the 
town had ceased flowing. Finally a 2in, tube was sunk 210ft. as a 
guide, and a cone, 30in. in upper diameter and weighing over a ton, 
was sunk to a depth of 62ft. But the flow is still as great as ever, 
and the street has been transformed into the bed of a stream to 
prevent overflow on adjoining property 
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RAILWAY MATTERS. 


ALES capable of weighing 150 tons at once, or a dozen loaded 
an cars, onan to be in use by the Reading railroad, One is 
being constructed 1|23ft, in length. 

Ir is said that the Paris, Lyons, and Mediterranean Railway 
Company still continues to order iron tires. While almost every 
other company in the world has adopted steel tires, this one refuses 
to have anything but iron, alleging that they are more safe, bulging 
when unsound and giving warning previous to breaking. 

OVER it is said, bad already been carried 
by the electric railways of the United States, and in Europe that 
number has been exceeded, The cost of electrical power thus 
applied is 12 dols. per ro f as against 18 dols. for horses, and the 
cost per passenger in 1885 was 83 cents as compared with 1°55 dols, 
in 1884, 

Tuk rolling stock of the Swedish State Railways consisted, on 
January Ist, 1886, of 331 locomotives, 990 passenger and post cars, 
8004 goods trucks, and 41 snow ploughs. Of the locomotives .134 
were manufactured in Sweden. Since 1877 no locomotive has been 
imported from abroad. The oldest in use is dated 1856, and was 
made in England. The total cost of the locomotives was £883,000, 
that of the passenger cars £300,000, and the goods trucks 
£1,250,000, 

Ir will be remembered that on the 22ad of July last an influ- 
ential deputation, representing the northern coal trade, waited 
upon the directors of the North-Eastern Railway Company to ask 
for a substantial reduction in their rates for carrying coal. Mr. J. 
Dent Dent, the chairman, who presided, informed the deputation 
that their request should have attentive consideration. Until now 
the result of the deliberations of the directors remained 
doubtful. It is understood, however, that they have at last made 
up their minds to decline to grant the coalowners’ request, This 
will be a great disappointment to everyone, inasmuc 
the main chances of ose | cost, and bringing about a revival of 
trade, has lain in the hope of diminished railway rates, 

IN the present state of parties in New South Wales it is, accord- 
ing to The Colonies and India, ge to say what will be done 
to put the administration of the New South Wales Government 

ilways on a sounder footing. If, however, Sir Patrick Jennings 
should continue in office, it is tolerably certain that the Hon. W. 
J. Lyne, the Minister of Public Works, will introduce in the Legis- 
lative Assembly a measure to provide for a board of three commis- 
sioners, one of whom will be the chairman of the board. The 
salary of the chairman will probably be set down at £3000, and 
that of each of the other two commissioners £1500. It will also be 

roposed to alter the position of Mr. Whitton, the engineer-in-chief 
S the railways, by making his removal from the office a matter 
which can be carried out only at the instance of the Governor. 

Tue Invalide Russe gives the following account of the construc- 
tion cf the last stage of the Merv Railway :—‘‘ Between Karybent 
and Merv the rails were laid to the extent of 119 versts in the space 
of thirty-six days, which, if Sundays and festivals are excluded, 
become only thirty working days. To the 119 versts should also be 
added seven versts of stations constructed during the same period, to 
that the total per diem was rather more than four versts, or nearly 
three English miles, The works were carried on in the military 
fashion. Morning work began to the sound of the drum ; the men 
procecded to the line from their huts at the quick march, and the 
officers gave the signal for breaking off. The latter superintended 
the work on horseback. The soldiers worked with extraordinary 
emulation, and even the officers ate in haste and were never long 
absent from the line.” 

“ATS Hill Station on the Pennsylvania Railroad a diffi- 
cult engineering feat has been accomplished. Half-a-dozen men, 
under the supervision of Master Carpenter Webb, of the Pittsburg 
Division, moved an iron bridge, weighing 190 tons, a distance of 
32ft. in forty-eight minutes. This is the third operation of the 
kind since May. There was no impediment to the y ge of 
trains, the rails being elevated accordingly as the bridge was lifted 
and ballasted by the trackm«n; the bridge was removed in order to 
substitute a stone arch. Three 60-ton jacks were placed under 
each end. All the iron bridges on the Pittsburg Division, after 
being in use for twenty-five years, are to give place to stone. 
Heavy locomotives are to be put on the road.” This is not a very 
lucid paragraph. We take it from an American contemporary 
usually well informed. We do not quite know what ‘‘ moved” is 
intended to mean, 


Tue number of accidents on all normal gauge German lines 
amounted during the year 1884-85 to 3248, against 3387 in 1883-84. 
Of these, 400 were caused by trains running off the line, 324 by 
collisions, and 2524 were due to other circumstances. Excluding 
deaths by suicide, 2645 persons, against 2677 the year before, were 
killed or injured, the figures being 507 in the first case, and 2138 
in the latter. For each million kilometres run by trains, 10°96— 
11°63 in 1883-84—persons found tkeir death, and on each ten 
thousand trains of all claszes 5°86 people perished, against 6°30 in 
1883-84. The total ber of dents comp ised 49 passengers 
killed and 121 injured, of whom 21 suffered death and 82 injury 
during journeys, in consequence of negligence on the part of the 
railways. To imprudence on the part of passengers by making use 
of, entering, or leaving carriages, the death of 28 and injuries to 39 
persons is attributed. The number of deaths compared to that of 
travellers is 0°18 in a million, against 0 9 in 1883-84, whilst injuries 
A i at the rate of 0°44 per million—the figure in 1883 84 
was 0 34. 


AN accident took place on the London and South-Western 
Railway, as the 7 a.m. up mixed goods and nger train from 
Exeter to Yeovil—-consisting of engine and tender, brake-van, 
thirty-seven goods wagons, mostly empty, a composite carriage, 
and rear brake-van—was running, on the 31st ult., down the incline 
between Crewkerne and Sutton Bingham stations, at about 
10.40 a.m., it parted into two portions. Upon the front portion, 
consisting of the engine and tender and twenty-nine or thirty 

hicles, being checked by the driver shutting off steam, it was 
overtaken by the rear portion of ten or eleven vehicles, and six 
wagons, the 27th, 28th, 29th, 30th, 31st, and 32nd vehicles in the 
train, were thrown off the rails. Of these, the 30th, an empty 
trader's coal wagon, was thrown over the embankment on the up 
side of the line, the 3lst, a loaded wagon, was thrown on to the 
down main line, and the 32nd, a loaded cattle wagon, had the 
leading wheels mounted up on the wagon in front of it. The other 
three wagons were empty, and had all the wheels off the rails. No 
couplings were broken, but after the collision the coupling between 
the 23rd and 24th wagon was also found to have become detached. 
The passenger carriage did not leave the rails, but six passengers 
and the brakesman who was in the rear van were injured. Major 
Marindin, in commenting on this accident, due mainly, no doubt, to 
the action of the driver who shut steam off instead of keeping it 
on, says, “It is difficult to understand why, if no steps were taken 
to check the speed of the front of the train beyond the shutting off 
of the steam, the rear portion should have overtaken the front 
portion so quickly if at all; but it is, I believe, an undoubted fact 
that, when an engine is running in nearly mid-gear, the effect of 
shutting off steam is not only to destroy the motive power of the 
engine, but to exercise a retarding influence upon it. It should be 
remarked that this accident is another instance of the risk 
attendant upon the running of mixed trains, to which class of 
trains there have been lately so many accidents. This particular 
train has been running as a mixed train for about ten years, the 
carriage being attached at Axminster for the convenience of 
pesengere from Axminster, Chard, Crewkerne, and Sutton 

ingham wishing join the up express at Yeovil Junction. I trust 
that it may be found docat 4 to accommodate these passengers in 
some other manner, and that the running of mixed trains on the 
main line of this railway company will cease.” Major indin, it 
will be seen, does not +> that the proper place for the com- 
posite carriage was next the tender, 
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NOTES AND MEMORANDA. 


AN examination, by an oculist, of the eyes of 1100 persons 
who work by the incandescent electric light, fails to show any 
injurious effects produced by that light. The arc light may cause 
eye-trouble if in too close proximity, 

SPECIAL attention is being paid to the alleged discovery of the 
influence of magnesia in Portland cements. M. G. Lechartier 
says the magnesia becomes slowly hydrated long after the cement 

set, producing an expansion and the consequent injury or 
destruction of works the solidity of which appear established. 

AFTER numerous experiments on the ignition of coal dust and 
fire-damp, M. C. Hilt concludes that, although the degree of fine- 
ness of coal dust plays a great part, the result depends principally 
on the chemical composition of the coal. Coals containing from 
16 to 24 per cent. of volatile matter seem more dangerous than 
either poorer or richer qualities. 

ACCORDING to experiments on iron by M. Pionchon, iron at about 
700 deg. C. undergoes a modification characterised by an absorption 
of heat that is extremely rapid within an inconsiderable range of 
temperature. M. Becquerel states that at about 600 deg. the 
attractive action exerted upon iron by magnets is suddenly 
diminished. Nickel and cobalt, from a magnetic point of view, 
present effects of the same order but at different temperatures, 
nickel at 400 deg. and cobalt at white redness, 

THE power exerted by an explosion on surrounding objects is in 
the inverse ratio of the cube of the distance from the point of 
explosion. Thus, at 100ft. from the exact point of an explosion, 
the power is only the cube of 1-100 or 1-1,000,000 part of what it is 
at a distance of only Jft. from that point, or, in other words, if the 

wer at lft. from the spot be represented by 1,000,000, at the 

istance of 100ft. it will be but 1. It is thus seen that the effects 
are intensely local, and but comparatively trifling at even short 
istance, 

THE weather rw for August, from observations taken at 
Lawrence, Kan., U.S.A., shows that the month was one of the 
three hottest Augusts on record. There were, says Science, eleven 
days with temperature below the average for the season, but the 
remaining twenty days were excessively hot; and the week from 


‘the 11th to the 17th surpassed any week since August, 1874. The 


July drought was broken on the 1st by a copious shower. There 
were seven other serviceable rains during the month, but no rain 
sufficiently heavy to wet the ground to a greater depth than 2in. 


WRITING in the Revue Scientifique, M. Sanson says that, from a 
comparison of animal and steam power, the former is the cheaper 
power in France, whatever may be the case in other countries. In 
the conversion of chemical to mechanical energy, 90 per cent. is 
lost in the machine, against 68 inthe animal. The cost of traction 


on the Mount Parnasse-Bastille line of railway he found to be, for |. 


each car daily, 57f., while the same work done by the horse cost 
only 47f.; and he believes that for moderate powers the conversion 
of chemical into mechanical energy is more economically effected 
through animals than through steam engines. M. Sanson is not, 
however, new in this conclusion. 


In practice the choice of a particular metal for a particular pur- 
urpose, according to its degree of hardness, may be of consequence. 
t may therefore be useful to give the following scale of hardness 

of certain metals, arrived at by Gallneo after an infinity of trials: 
—(1) Pure soft lead; (2) pure zinc; (3) pure hard lead; (4) soft 
yellow brass; (5) cast fine copper; (6) soft journal bronze; (7) 
malleable cast iron; (8) fibrous wrought iron; (9) grey cast iron; 
(10) cast iron which has been repeatedly melted ; (11) soft Bessemer 
metal; (12) unhardened Bessemer steel; (13) hardened Bessemer 
steel; (14) crucible cast steel; (15) crucible cast steel hardened to 
a soft temper; (16) hard journal bronze; (17) crucible steel of hard 
temper. 

NITRO-GLYCERINE and dynamite do not, when exploded, exert 
such a force as is popularly believed. To speak precisely, the 
power developed by the explosion of a ton of dynamite is equal to 
45,675 foot-tons. One ton of nitro-glycerine similarly exploded will 
exert a power of 64,452 foot-tons; and one ton of blasting gelatine, 
similarly exploded, 71,050 foot-tons. These figures, although large, 
are not enormous, and need not excite terror. Seventy-one thou- 
sand tons of ordinary building stone, if arranged in the form of a 
cube, would measure only 90ft. on the side, and, if it were possible 
to concentrate the whole force of a ton of blasting gelatine at the 
moment of explosion on such a mass, the only effect would be to 
lift it to the height of afoot. The foregoing figures are derived from 
experiments made at Ardeer with an instrument which gives accu- 
rate results in measuring the force of explosives. 


THE first steps are now being taken toward putting into opera- 
tion in New York the signal and patrol wagon system that has 
proved so successful in Chicago, Milwaukee, and St. Louis. It 
comprises, says the Electrical World, two featur i 


MISCELLANEA. 


Messrs. Witty and Wyatt, asbestos manufacturers, have re- 
moved from Billiter-street, to Leadenhall-street. 

THE great success of the Birmingham Industrial Exhibition is as 
unexpected as it is gratifying, and the interest which is being taken 
in it by all the towns in the Midlands has induced the promot 
to extend the period during which the Exhibition is to remain open 
from October 2nd to October 30th. 

WITH regard to the proposed tunnel under the Sound, of which 
we recently gave particulars, a leading Swedish journal states that 
one of its chief objects is to serve as a demonstration of the possi- 

ility of constructing the Channel Tunnel. It is further stated 
that great saving will be effected by having one line of rails only, 
and by making the tunnel of cast iron. 

AT the works of the Snedshill Company, Shropshire, a new 
mill has been put in for the rolling of bars and plates of large 
size, and the hinery was supplied by the Lilleshall Engineering 
Company. The Snedshill Works are rolling down much of the 
steel awe at the adjoining works of the Lilleshali Company, 
for which a fairly brisk demand is experienced. 

Mr. WInsTANLEY, C.E., was called upon to arbitrate between 
Mr. Dickenson, her Majesty’s Inspector of Mines, and Mr. Herbert 
Fletcher, a Bolton colliery proprietor, who refused to comply with 
an order of the inspector forbidding the use of candles in his mines 
at Ladyshure, contending that through a system of packing adopted 
in the mines there was sufficient security without resort to safety 
lamps. . Wirstanley, however, has decided in favour of safety 
lamps, and against the use of naked lights. 

THE Lindholmen Engineering Works at Gothenburg have just 
launched a screw steamer for carrying petroleum in cisterns 
from St. Petersburgh to North Sea ports.’ She is 200ft. long, 
20}ft. deep in the hold, and 31ft. broad, and is built throughout 
of Swedish Bessemer stcel. She will carry 1000 tons of oil, and is 
furnished with most powerful pumps for loading and discharg- 
ing. The vessel, which is built for Messrs. Nobel, the well-known 
Russian petroleum merchants, will begin her voyage immediately. 

THE members of the association of the Birmingham students of 
the Institution of Civil Engineers, through the kindness of the 
manager, made a visit to the Sandwell Park Colliery, last Friday. 
They were met at the colliery by Messrs. Hughes and Lloyd, who 
conducted them round the pit, explaining the mode of ee 
including the mechanical haulage, Walcher’s hydraulic coal-br 
ing or getting apparatus, and upon re-ascending to the pit’s mouth 
were afforded an a of inspecting the whole of the enginés 
and machinery used in connection with the works. 

Ir will be of interest to note that English coals are soon to find 
a@ competitor in Belgium in Egypt. e conditions which have 
been imposed in order to accomplish this are that the Belgian coals 
are not to contain more than 5 per cent. of dust, that the freight 
from Antwerp to Port Said is not to exceed that from Newcastle, 
and lastly, that the Belgians engage to give as long credit as the © 
English do; andas it is maintained that these conditions can easily 
be fulfilled, the Belgian Government has instructed its Consul 
at Port Said to take the necessary steps tu further the project, 

THE men employed at the hematite blast furnaces at Eston have 
received notice for a reduction of wages amounting to about 10 per 
cent. They do not appear to have taken this intimation very 
kindly, as they contemplate resistance, and have asked for sympathy 
and solid help from their comrades employed at the other furnaces. 
A somewhat excited meeting was held at South Bank on the 20th 
inst. to consider the notice, which was regarded as preliminary to 
a further attempt to reduce wages all round. It was decided to 
resist the reduction, and that one day’s wages per week should be 
contributed by those remaining in work to those on strike, if that 
alternative should be found necessary. 

TuE Danish Admiralty has decided, as an experiment, to mark 
the channels in various parts of Danish waters with illuminated— 
lighted—buoys, in order to guide vesselsat night. This autumn 
both Belts will be marked in this manner. The buoys will not be 
illuminated with paint, but with a gas jet enclosed in a glass 
cupola. The gas will be supplied from the interior of the buoys, 
which are holiow. In the day the buoys will be towed ashore and 
refilled, the charge being sufficient to last twelve hours. This a 
Swedish correspondent says, but it is so much behind the Pintsch 
system of gas-lighted buoys used by our Trinity House, buoys that 
only need re-filling once in several months, that there may be some 
error here. 

SPEAKING of the discovery of gold in Tasmania, the Hobart 
Daily Telegraph says :—‘‘The recent development of the Mount 
Lyell gold discovery bids fair to eclipse anything of the kind 
hitherto found in Tasmania, and even to rival the famed Mount 
Morgan, of Queensland, the value of which is counted in millions. 
Mount Lyell is situated about seventeen miles north-east of 


tion and transportation. By the use of the signal-box placed at 
each post in a “apron the patrolman is enabled to communicate 
directly with the station-house and summon help when necessary. 
The — wagons are built after the pattern of the insurance 
patrol wagons, and are supplied with stretchers, handcuffs, ‘‘ come 
alongs,” medicine and chests, and are capable of carrying comfort- 
ably twenty-six men to any point in the precinct ona precinct call, 
and to any part of the city on a general alarm. These wagons are 
drawn by a pair of horses. By means of the rapid transportation 
a body of 500 men can be concentrated at any point in the city in 
ten or fifteen minutes, 

A NORWEGIAN engineer, Herr W. C. Miller, has made some 
important discoveries as to the buoyancy of reindeer hair and skin. 
He has found that a reindeer skin weighing 1,/; kilogram, rolled 
up and with the hair outwards, will support for ten days the same 
weight as an ordinary cork life belt, Moreover, the reindeer skin 
has the advantage of warming a person if formed in the shape of 
a life belt and worn round the waist. He has also constructed 
collapsing boats, sledges for rescuing people from drowning in the 
ice, &c., from reindeer skin, and life belts filled with reindeer hair 
equal to those of cork. Herr Miller further finds that a suit made 
from reindeer hair, weighing only 4 kilogram, will save a man 
from drowning even if it has been in the water for some time. It 
can be made in any thickness, and is warmer than other materials. 
He is confident that suits made from reindeer hair will in time 
supersede those made from oil skin. The life-saving establishment 
of Gothenburg has already procured several of these articles. 


THE element known as fluorine is chiefly remarkable from the 
fact that it is the only known element which forms no d 


quarie bour, on the West coast of Tasmania. Further 
prospecting has revealed to some extent the extraordinary rich- 
ness of the deposit. It would appear at first sight to be a dyke 
formation, but its exploration so far indicates that it is of hydro- 
thermal origin, like the celebrated Mount Morgan mine. Several 
assays have been made, giving magnificent results. We know of 
three which were respectively at the rate of 1640z, 1870z., and 
3480z. to the ton.” 

On Saturday, September 11th, there was successfully launched 
from the shipbuilding and engineering works of Messrs. Oswald, 
Mordaunt, and Co., at Southampton, the handsomely modelled 
iron sailing ship Cortez, of about 2199 tons net register, built to 
the order of Mr. George Petrie, of London, and of the following 
dimensions :—Length, about 284ft.; breadth, 40ft.; depth of hold, 
24ft. 5in. The vessel is full rigged with skysail on mainmast, and 
built to class 100 A at Lloyd’s. She has a long full poop aft for 
accommodation of captain and officers, large deck house amidships 
for accommodation of petty officers and seamen, whilst the galley 
and engine house is in the after end of the same. <A large donkey 
boiler and steam winch are fitted in the engine house with 
messenger chains to the windlass and pumps. There is a long 
monkey forecastle for working the anchor, with lighthouses at 
after end, and Jockers, &c., underneath. The vessel has been built 
under the superintendence of Mr. George Hughes. She was ramed 
the Cortez by Mrs. George Petrie. 

AT the request of several colonial visitors, a test of steam fire 
and irrigation engines, constructed by Messrs. Merryweather and 
Sons, of London, took Br in the grounds of the Colonial and 
Indian Exhibition on Wednesday morning, in the presence of a 

ge ber of colonial visitors. The first test consisted of a trial 


with oxygen. It has an intense affinity for hydrogen, and is 
extremely difficult to obtain in a separate condition. M. Moiseau 
having prepared anhydrous hydrofluoric acid (HF) by a method due 
to M. Fremy, submitted it to electrolysis in a platinum U-tube 
under the action of fifty Bunsen elements. Hydrogen was given off 
at the negative pole, and at the positive pole a gas was obtained 
which had the following characteristics: In the presence of mercury 
it was rapidly absorbed with the formation of proto-fluoride of 
mercury of a clear yellow colour. In contact with water the latter 
was decomposed with the formation of ozone. Phosphorus was 
inflamed with the formation of two fluorides of phosphorus, 
sulphur was melted with rapidity, carbon seemed to be unaffected, 
melted potassic chloride cools with disengagement of chlorine; 
and lastly, crystallised silicon takes fire and burns with great 
brilliancy upon contact with the gas, forming silicic fluoride, The 
platinum-iridium electrode forming the positive pole was much 

ed, the negative electrode was not attacked. M. Moissau 
prefers for the present to reserve his opinion as to the exact nature 
of the gas he has obtained, pointing out that although the most 
obvious supposition would be that it consists of pure fluorine, yet 
at present the evidence is not conclusive. It may, for instance, 
turn out to be a perfluoride of hydrogen, or some mixture of ozone 
and hydrofluoric acid. It will be noted that the. gas differs from 


that previously taken for fluorine in its action upon silicon, 


of a portable steam fire engine, ‘‘ Greenwich” pattern, constructed 
to the order of the New South Wales Government, for the protec- 
tion of the colonial naval station, Garden Island. Steam was 
raised from cold water in 34 min., and to 100Ib. pressure in 
64 min. from lighting the fire. A stream was first projected to a 
height of 190ft. through a lin. jet, which was then directed across 
the lake, effectively washing the Prince Consort statue on the 
north side. Subsequently two three, and four lines of hose were ~ 
simultaneously connected to the engine, the jets attaining an alti- 
tude of about 150ft. The next test was the working of a small 
ortable steam pumping engine, ** Valiant” pattern, weighing only 
cwt. It is fitted with a quick steam-raising boiler, and delivers 
about 4000 gallons per hour; it also can force water through two 
or three miles of piping. These qualifications render it specially 
adapted for various colonial requirements, including water supply, 
irrigation purposes, and fire extinction. Several cngines of this 
type were constructed for the English Admiralty and War-office 
for service in Egypt and elsewhere. In the final test, a display 
took place of the powerful ‘‘ Merryweather” steam fire engine, 
erected in the Exhibition grounds in the spring, to the order of the 
Executive Council, under the direction of General Festing and Mr. 
Cundall, C.E. This engine delivers 50,000 gallons per hour, and is 
connected with the fire mains throughout the Exhibition buildings, 
augmenting the pressure when required to 150 Ib. per square inch, 
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H.M. BARBETTE IRONCLAD SHIP BENBOW. 


CONSTRUCTED BY THE THAMES IRONWORKS AND SHIPBUILDING COMPANY, 


(For description see page 244.) 
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TO CORRESPONDENTS. 
Registered Telegraphic T NEWSPAPER, 


*,.* We cannot undertake to return drawings or manvacripts; we 
must therefore request correspondents to keep copies. 

*,* In order.to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 


with these instructions. 

H. B.—We think not. 

Java.—There are no special books on the subject, but you will find a good 
deal upon it in Spretson's book “‘ On Casting and Founding,” published by 
BE. and F. N. Spon, and in Overman's “‘ Moulders’ and Founders’ Pocket 
Guide” you will also find some instructions. It is published in this country 
by Samy Low and Co. 

Marine Botcer (Manchester) —The Howard boiler to which we refer was 
fitted to the 88. Howard. The Board of Trade would not give her a 
passenger certificate. The yacht Red Rose, a vessel of considerable size, was 
then fitted with Howard boilers by the Barrow Shipbuilding Company. 
You will find complete illustrations of this boiler and report of the trial 
trip in Tue Enainesr for July 9th. 1875. The number is out of print, 
but you can no doubt find vol. xl. of Tue Exatneer in the Free Library. 


Erratum.—Jn our last impression, page 234, for Clarke's automatic boiler 
cleaner, read Clarke's automatic boiler feeder. 


SWORD AND MATCHET WORKS, BIRMINGHAM. 
(To the Editor of The Bngineer.) 
Sir,— Our attention has just been called to an article under the above 
heading in your issue of last week. We ask you to correct an error in it. 
All the swords for non-commissioned officers and bandsmen are manu- 


factured by us, not at Enfield. Rost. Mote anp Sons, 
Dirmingbam, September 16th. 
TAPERED SLUICE VALVES. 
(To the Editor of The Bngineer.) 

S1r,—I have to thank some of your readers for replies, which you have 
forwarded me, to my in last week’s Exoixeer. None of these 
gentlemen tell me, however, what I want to know, namely, at what taver 
seizing The favourite taper seems to be 2in. to the foot. Will 
the valves, if carelessly screwed down by a turncock, seize *. = 


sharp a taper? 
Landon, eptember 20rd. 


BOOK-KEEPING. 
(To the Editor of The Engineer.): 

S1r,—I shall feel obliged if any reader will kindly inform me which is 
the beet and simplest method of keeping books in a small engineering 
firm employing, say, twenty hands. ether single or double entry is 

simplest work on -kee 
engineering section, will oblige Leporr. 


HYDRAULIC CASTINGS, 
(To the Bditor 0) The Engineer.) 

Sin,—Referring to the i which appears in r issue of the 
17th inst, signed “ the castings required are 
use 8! when extra stren is , and especially when 
submitted to heavy internal pressure. We find that most of the modern 
constructed hydraulic presses are built with steel cylinders. 


CHARLES ALLEN. 
Sheffield, September 20th. (per Henry Bessemer and Co.) 
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If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tux ENGINEER 


Cloth cases for binding Tar ENGINEER Volume, price 2s. 6d. each. 
4 complete set of Tue ENGINEER can be had on application. 
for Thin Paper Copies will, until further notice, be 


rates. 

by Post-office order. — Australia, um, Brazil, 
Columbia, British Guiana, Canada, Cape of Hope, Denmark, 
Hawaiian Islands. Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Row Switzerland, 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 16s. China, Japan, India, £2 0s. 6d. 


Remittance by Bill on London.—A . Buenos Ayres and Algeria, 
Greece, I Islands, Ni y, Panama, Peru, Russia, 8; , Sweden, 
Chili, £1 16s. Borneo, pore. 
Gh, Ceylon, ava, and Singapore, £2 fd,” Manilla 


ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings, 
“or one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertisr- 
ment measures an inch or more the charge is ppebacscsen ot inch. All 
y advertisements from the country must be accompan af a Post-office 
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Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week 
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STEEL GUNS, 


Ow another page we have described the fracture of the 
gun of H.M.S. Collingwood, and dealt with the official 
report recently issued concerning it. It will not be out of 
place to express here our own opinion as to the defects 
which may-exist in steel guns, In the first place, we are 
not disposed to regard the failure of the Collingwood’s gun 

a “burst” in the true sense of the term. The word burst 

8 usually intended to convey the idea of a rending action. 
There is really no evidence available to prove that the 
Collingwood’s gun was rent longitudinally by internal 
pressure greater than it was able to sustain. On the con- 
trary, an examination of the remains of the gun goes to 
indicate that the metal of the chase was broken up by 
sudden shock or jar. A very similar result might be 
produced by placing a brittle steel or cast iron tube 
under a steam hammer and striking it a sharp blow. 
It is impossible to doubt that the chase of this par- 
ticular gun was brittle; and that the suddenly applied strain 
of the powder gases would set up in it a vibratory 
action or jar, very similar in effect toa blow. Sufficient 
attention oe never yet been directed to one very curious 
property of metals. It appears to be certain that they 
require some time to brace themselves up, so to. speak, to 
resist a strain. Into the reason for this we do not pro 
here to enter. Furthermore, it appears that the softer and 
more ductile metals will endure sudden strain with more 
safety than harder and less ductile metals. Thus a steel 
bar will easily sustain a very great tensile stress provided 
it be applied slowly, while it can be broken with a blow 
from a comparatively small hammer, Soft iron will bear 
a less stress, but on the other hand, it makes no difference 
to it whether the strain is put on rapidly or not. Again, 
the action of jar is not fully understood, although it 
makes itself unpleasantly manifest now and then ; as, for 
example, when one end of a bar being forged falls off 
behind the back of the smith who is working the other 
end on the anvil. There is also reason to believe that 
sudden irregularities of form greatly intensify and localise 
jar, and if this be the case, it will be seen that the shape of 
all heavy guns, with a light tube sticking out of a tremen- 
dously heavy jacket, which grips the tube tight at one end, 
is the worst possible. If, however, the internal tube is 
brittle, hooping it outside will do no real good; the evil 
day may be put off, but the gun will fail ultimately. 

The only way in which big guns can be made safe is to 
reject absolutely all steel which is too hard. The Ordnance 
authorities show by the tests which they have laid down 
for gun steel that they do not yet fully understand what a 
soft steel is; or else that they have knowingly adopted a 
steel which is hard, for a reason which they have not stated. 
They say that gun steel must have a ieeaking stress of not 
less than 35 tons or more than 45 tons. Now this is 


flatly opposed to the practice, not only of Lloyd’s, but of |- 


all engineers. It is perfectly understood outside the War- 
office, that a steel to stand tensile strains must, under no 
circumstances, have ‘a greater tensile strength that 32 tons 
to the square inch, or no less than 13 tons less than the 
War-office maximum, and three tons less than the War-oftice 
lowest limit. No engineer in his senses would think of 
making a boiler, or a bridge, or a tire, out of steel with a 
45-ton limit; and we say without hesitation, that if the 
War-office will rest content to make its guns of steel with 
a minimum limit of 30 tons and a maximum of 32 tons, 
and an elongation of 20 per cent., there will be no more 
broken guns—always provided, of course, that the gun is 
‘aks at proportioned to the nature of the powder to be 
urned in it. 

We have suid that the authorities possibly adopt a hard 
steel for a special reason. This reason is that it is assumed 
—we are not aware that it has ever been proved—that 
soft steel scores so fast as soon to render a gun useless. 
Whether this is so or not, the true remedy does not lie in 
using hard steel; or rather the remedy is much worse than 
the disease. . Unless soft tough steel is employed in guns, 
the results must be disappointing. It is all very well to 
talk of oil tempering and so on. Such treatment may 
mitigate the evil, it will not remove it. 

It is possible that a method of to some extent neutral- 
ising the effect of jar on brittle steel may be devised. We 
do not speak positively, but we go so far as to say that 
there is one scheme which is worth trial, and this consists 
in covering a comparatively hard metal with one com- 
paratively soft. For example, a gun might be made of 
that very remarkable alloy known as Delta metal—a com- 
pound of copper and iron, which is quite as strong as steel, 
and yet of infinitely greater powers of accommo- 
dating itself to strains. The Delta metal is too soft to stand 
the scoring action of powder gas; but it might be fitted 
with a liner of sufficiently hard steel forced in by hydraulic 
pressure, so as to put the Delta metal body of the gun in 
tension, In any case, if the use of hard steel is to be per- 
sisted in, then it must have the form of a comparatively 
thin tube, which can be taken out without much trouble 


Tas- | in case of failure, and this tube must be covered from end 


to end with one, if not two, other tubes of soft steel. 
Knowing, however, as much as we do of steel, we 
repeat, that the use of any steel with a higher tensile 


strength than 32 tons, or at the outside 33 tons, to the 


square inch is a serious mistake, and so long as it is per- 
sisted in, so long shall we continue to hear of failures of 
guns; and it must not be forgotten that such failures need 
not all be of the Collingwood or Active type. We may have 
the chases split or cracked, without the complete break- 
ing up of the gun; and we shall not be wrong if we 
assert that the occurrence of failures of this kind is very 
far from uncommon. It is not confined to the guns of 
Great Britain— the guns of all nations are liable to fall 
victims. Hard steel is no respecter of persons or nations. 
Engineers know it to be a treacherous material; and artil- 
lerists will do well in this matter to profit by the experience 
which engineers have acquired with much trouble and 
vexation of mind and at an enormous expense. 


AN IMPERIAL INSTITUTE. 


Tue Prince of Wales has written to the Lord Mayor, 
suggesting the formation of an Institute which shall repre- 
sent the arts, manufactures, and commerce of the (ueen’s 
Colonial and Indian Empire, to commemorate in a special 
manner the jubilee year of her Majesty’s reign. “The 
Institute is to be at once a museum, an exhibition, and the 
proper locality for the discussion of Colonial and Indian 
subjects.” To this res aaa in the abstract no exception 
can be taken. Inde the scheme, if fitly carried out, 
ought to: draw closer the bonds which unite the old 
country and her foreign dominions. There can be no 
question of any kind as to the pri sincerity and single- 
mindedness of the Prince of Wales. But his Royal 
Highness is but a man; and it is in no way impossible that 
his good intentions may be made to serve objects which he 
has not in view. We must go a little behind the letter to 
the Lord Mayor to understand the true aspect of the 
whole question. 

For some years past Exhibitions have been held every 
year at South Kensington. It is really impossible to 
say by whom. They are under the patronage of the 
Prince of Wales, and that is about all thatthe general public 
know concerning their management. These Exhibitions 
have been very popular; tbat is to say, they have attracted 
vast numbers of visitors. They provided the only outdour 
entertainment available in England of a kind common 
euough abroad; and they have provided light employ- 
ment and ample remuneration for a staff, the members of 
which have not been slow to keep all the good things for 
themselves. As a speculation, the running of these 
Exhibitions has been perfectly safe, because exhibitors 
and others have formed a guarantee fund. No accounts 
have ever been published; and the public at large has not 
the least idea of what has been done with the enormous 
sums paid by visitors, refreshment contractors, and others. 
We are told that the expenses have always been very 
heavy, but there has always been money enough for the 
staff; that is to say, the proprietors of the Exhibition, 
whoever they may be, have reaped a capital harvest. But 

‘ood times cannot last for ever; and however popular the 
uth Kensington Exhibitions have been with the general 
public, they have been very much the contrary with exhi- 
bitors, and it has come to be understood that the Indian 
and Colonial Exhibition is to be the last. . When its 
doors close the staff may go elsewhere to seek sustenance; 
a source of large income will be lost to the proprietors, 
and it becomes essential that some steps must be taken to 
prevent what would be little short of a calamity, regarded 
from one point of view. The remedy lies, of course, in 
making the Exhibition permanent, and the permanent 
Exhibition becomes the Imperial Institute. But money 
will be wanted, and in order that it may be got the public 
are asked to subscribe. Many thousands of pounds will 
be collected, and permanent posts will be available for a 
considerable number of gentlemen paid large salaries. 

It may be said that it is no business of the general 
public who runs the South Kensington Exhibition so long as 
the general ines who pay at the gates are satisfied that 
they get value for their money. ‘There is a good deal of 
force in this; so much force that we have not before 
criticised the system in any way. But the case is altered 
the moment an Imperial character is given to the under- 
taking. Englishmen must take care that the Imperial 
Institute does not become a South Kensington Job, and 
the most effectual way of doing this is to refuse to con- 
tribute one penny toward the cost of the undertaking 
until all the Fac 
its staff are made as clear as noon-day. An Imperial 
Institute must be above the breath of suspicion. If 
it is not, it will be an offence to our colonial friends, 
and it will either sink into utter insignificance, or become 
notorious instead of celebrated. We do not speak without 
cause when we say that a complete change must be made 
on the system of administration in force at the Indian and 
Colonial Exhibition. We have no charge of any kind to 
make against individuals, but we do assert that the system 
at South Kensington does not commend itself to any one, 
and has already given grave offence in one of our most 
important colonies, Australia. By a curious coincidence, 
the same impression of the 7'imes that contains the Prince 
of Wales’ letter also contains a letter from Melbourne, 
which it is impossible to read without pain and anger. 
The correspondent in question is extremely outspoken. 
His statements are so important that they deserve wide 
publicity, and we reproduce some of them here. Writing 
on the 9th August he says :— 

“The proposal which recently appeared in the Times for 
the founding of a permanent Colonial Exhibition in 
London unhappily arrives in Australia at a most in- 
auspicious period. The project, in itself by no means an 
unpopular one, will receive no favourable response here if, 
as suggested, it is to be godfathered by Sir Philip Cunliffe- 
Owen. The interests of Australian vignerons and wine- 
makers appear to have been so miserably disregarded by 
the executive of the present Exhibition at South Ken- 
sington that the whole fraternity are up in arms, and, 
backea by the Melbourne Press and the Wine-growers 
Association of Victoria, it is determined, I believe, that 
the whole of the Victorian wines shall forthwith be with- 
drawn altogether from the Exhibition. This step, severely 
condemnatory though it be of the South Kensington 
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management, the vignerons and their anerecen justify 
by the assertion—too well founded—that the Royal Com- 
mission, through the action of Sir Philip Cunlitfe-Owen, 
have not kept faith with the colonists, and as a conse- 
quence much injury and no whatsoever must accrue 
to the wine-producing interests of Australia generally.” 
The writer then goes on to make very grave and specific 
charges. We have no intention of asserting that these 
charges are wholly true; we do not know whether they 
are or are not. It is stated that in spite of specific pledges 
made to the Australian wine growers, the South Kensing- 
ton executive sold the sole right of supplying wines in the 
building for £15,000 to Messrs. Spiers and Pond, thus 
cutting the Australian wine growers out. If these 
charges are true, the case is very bad; but their truth or 
falsehood is quite beside the question. The broad fact with 
which we have to do is that the Australians believe that 
they have been badly treated, and it is impossible that this 
could have occurred, the South Kensington staff being 
entirely innocent, unless matters had been ly mis- 
managed. It is absolutely essential that the staff of the 
Imperial Institute shall give satisfaction to colonists. It 
is as clear as day that the staff now at South yom ove 
does not give satisfaction. Our readers may draw their 
own deduction. To quote a passage in a leading article in 
the Times of Monday, “The Imperial Institute must be 
managed by an Imperial body above all suspicion of local 
narrowness, and commanding that confidence which can be 
felt only by those who a voice in its composition.” 
Our contemporary is not slow to point out that the Colonial 
and Indian Exhibition must not be used as a model for 
the Imperial Institute. “An Institute such as is now 
projected is not merely an Exhibition made perpetual. It 
is something differing in kind, resting on a different basis, 
aiming at different objects, and consequently calling for 
organisation and personnel of a different ty 

We would gladly see an Imperial [nstitute established, 
but we are convinced that if South Kensington has any- 
thing to do with it it will be ruined. We agree cordially 
with the 7%mes that the whole personnel must be changed. 
The South Kensington executive does not comprehend 
what is required. To them, to put the truth plainly, any 
institution of the kind is tiie more nor less than a 
means of making money. Let the colonists once become 
convinced that they are to be utilised for this purpose, and 
the undertaking is at an end. Enterprising caterers for 
the amusement of the public make a good thing now and 
then by importing aborigines. But the colonists of British 
Possessions will not permit themselves te be treated as 
aborigines on show. They will not send even their products 
to this country in crder that a body of officials may make 
money by exhibiting them to the public. The Imperial Insti- 
tute must be put on a totally different footing from that of 
the South Kensington Exhibitions. Whether this shall or 
shall not be rests with the British public, and, we may 
add, our colonists. No doubt, a desperate effort will be 
made by the South Kensington executive to get the 
uodertaking into their own hands. The colonists must 
help themselves. Without their co-operation the under- 
taking must fail. Let them refuse to take any part what- 
ever in it until they are satisfied that it will what it 
pretends to be. So long as John Bull paid at the doors 
to see an exhibition, he rested content; when he is called 
upon to subscribe a large sum of money, he will want to 
know what it is for, and who is to spend it. In this fact, 
and in the sharp-sightedness of our colonial brethren, lies 
the only security that the Imperial Institute will be what 
it ought to be, and which it certainly will not be if South 
Kensington is permitted to have anything to do with it. 


GRATE SURFACES, 

Mvcn is said concerning the quantity of fuel burned per 
square foot of grate surface per hour—-so much that the 
thing has acquired a spurious importance. So far as the 
= itself is concerned, it matters very little whether we 

urn 10 1b. per square foot per hour or 1001b.; the ques- 
tion of real interest is the rate of combustion which 
gives the best results in economy or efficiency or in both; 
and it fortunately happens that both the one and the other 
remain unaffected through wide variations in the dimen- 
sions of grates. That is to say, whether we burn 10 Ib. per 
square foot per hour or 50 Ib., an equally good evaporation 
can be obtained, measured in terms of pounds of water 
boiled away by every pound of coal burned. A grate is 
neither more nor less than an appliance for supporting fuel 
and permitting air to get access to it for the purpose of 
combustion. The area of air space available varies with 
the dimensions and number of the bars, but it is usually 
about one-third of the whole surface; that is to say, there 
will be about one-third of a square foot of opening for the 
ingress of air per square foot of grate. Assuming that 
18 lb. of air are required for the combustion of 1 Ib. of coal, 
and taking 13 cubic feet to weigh 1 lb., we have 18 x 13= 
234 cubic feet as the volume required per pound of coal 
per hour. If 101b. are burned, then the volume will be 
2340 cubic feet, and as this has to pass through orifices 
equivalent t» one-third of a square foot in area, it follows 
that the velocity of infiux of the air must be 2340 x3, or 
7020ft. per hour, or 117ft. per minute — a very moderate 
velocity. If we augment the quantity burned to 501b. per 
square foot per hour, then the whole quantity of air needed 
will be 2340 x 5=11,700; and the velocity of influx 
becomes 585ft. per minute. The total heat evolved by the 
coal will be the same in either case, and the temperature 
would be the same also, were it not that the furnace 
being relatively smaller when most coal is burned, 
the heat is more concentrated. So far as the pro- 
cess of combustion is concerned, however, one system is 
just as economical as the other. There are, however, 
conditions outside combustion which affect the result. 
More power is expended in imparting the additional 
velocity to the air necessary when the larger quantity of 
fuel per square foot is burned. This power is obtained either 
by an extra temperature, augmented height of chimney, 
or by a fan, or by a blast pipe as in a locomotive. There 
is a further loss caused by the carrying away half burned 
of much of the coal by tke violent rush of the air through 


the furnace to the flues. On the whole, therefore, it may 
be taken for ted that the quantity of fuel burned per 
square foot of grate per hour should be kept within reason- 
able limits ; probably 401b. is about the most that is con- 
sistent with high economy, and this only with boilers 
which have a very large heating surface in proportion to 
the grate, as in locomotives. Marine boilers, which 
have much larger and shorter flue tubes, cannot burn any- 
thing like 40 1b. without an enormous waste of heat up the 
chimney ; 25 1b, per square foot per hour is probably the 
maximum for this type of generator. 

Bearing these facts in mind, there is some reason to 
think that, as a rule, grates are too small, and that economy 
would be secured by augmenting their dimensions. But 
this is not always ible, for more reasons than one. 
When a grate exceeds a certain size it is difficult to keep 
the bars properly covered with fuel. The fire must be 
thin, or too much steam will be made. This, however, can 
be prevented by dropping the damper; but in that case 
there is always a probability that combustion will be im- 
perfect and much smoke made. It is not, however, so 
much with land stationary boilers or marine boilers that 
we wish to deal as with locomotives. Both on land and 
at sea the dimensions of grates can be made to comply 
with the demands made on the boiler in a way that is 
difficult in the case of a locomotive. 

In the present day express trains are run just as fast 
as the engine can take them; and if one engine will not 
suffice, two are put on. The limit of power is determined 
by the boiler, but that in its turn is measured by the size 
of the grate, or in other words, that of the fire-box. And 
the question which we wish to submit to our readers is this. 
ls it essential that a big boiler should be used to do a 
given amount of work, or can the same result be got by 
using a small boiler by comparison and a big fire-box. To 
make our meaning clear, let us suppose that a locomotive 
superintendent uses engines with 17in. cylinders, 2ft. 
sticke, and 7ft. wheels. There are 900 square feet of 
tubes and 117 of fire-box and 18 square feet of grate. 
Wanting more power, he builds engines with 18in. cylin- 
ders, 26in. stroke, and 7ft. wheels. Must he have a new 
type of boiler with, say, 1050 square feet of tub.s, 19 
square feet of grate, and 125 square feet of fire-box, or 
will he get all the steam he needs by augmenting his grate, 
say, to2] square feet, and his fire-box to 150squarefeet? The 
latter expedient will, of course, be the cheaper of the two, 
and will give a lighter engine. Of course it will be under- 
stood that the dimensions we have given possess no special 
virtue; they have been taken at haphazard to illustrate 
our question. Now we think the answer to this question 
must be in the affirmative. In many cases the steaming 
powers of boilers have been greatly improved without any 
perceptible sacrifice of economy by augmenting the grate 
area—and, of course, with it that of the fire-box—alone, the 
barrel of the boiler and the tubes remaining unaltered. 
More coal per fire-box can be burned per mile or per hour, 
but the temperature is not raised in proportion; on the 
contrary, it is rather reduced, and the tubes are therefore 
more efficient than it would appear at first sight 
that they could be. In Belgium enormous tes are 
used to burn poor coal. But this is necessary Pa oy seen 
this coal will not burn if there is a thick layer of it on the 
bars. We venture to assert that something—perhaps a 
great deal—could be gained if locomotive superintendents 
in this country augmented the dimensions of the grate 
where possible. Blast pipe orifices became enlarged very 
soon after coal burning became common, and back-pressures 
were reduced with marked advantage in consequence. 
The reason is that all the air required for combustion is 
no longer dragged violently head and shoulders, so to speak, 
through the grate. A very large proportion of it is 
admitted through the fire door. If this was not the case 
we do not believe it would be ible for some of our fast 
express engines with heavy trains behind them to keep 
time ; either they would be short of steam, or the exhaust 
nozzles must be so contracted as to producg heavy back- 
pressure. 

In another page we reproduce an address delivered by 
Mr. J. A. Coleman, of Providence, Rhode Island, before 
the June Convention of the Master Mechanics’ Association. 
We commend this paper to the attention of our readers, 
They will find some things in it which are old, yet worth 
repeating, and there are some things new und yet better 
worth saying. Take, for example, the passage in which Mr. 
Coleman speaks of a competition in Italy. “We com- 
peted,” he says, “with English, French, Belgian, and 
Austrian engines.” In hauling goods trains up inclines 
averaging 1 in 53 the American engine won, because of its 

te. It is well known that splendid work is being done 
in America with engines with huge grates—splendid, that 
is to say, as far as the provision of abundance of steam is 
concerned. All the indications available are that, within 
reasonable limits, of course, the bigger the grate in a loco- 
motive the better, because the rate of combustion per foot 
is now faster than it should be. We know perfectly well 
that considerable difficulties stand in the way, and prevent 
or restrain the locomotive builder, but after making every 
allowance for this, we must continue to hold that grates 
and fire-boxes might in a great many cases be larger than 
they are now; and we feel certain that a step must be 
made in this direction if express trains are to go on in- 
creasing in weight and speed. A big fire-box is the 
cheapest possible expedient for augmenting boiler power. 


THE NEW NORTHUMBRIAN RAILWAY, 


Very rapid progress is now being made with the new branch 
of the North-Eastern Railway, which traverses a large part of 
the north of Northumberland. It is a line which has been some 
years in course of construction, on which nearly £300,000 
sterling has already been spent. The line commences on the 
south, at Alnwick, climbs towards Alnwick Moor, passes Edling- 
ham, and enters the Aln valley, following for a time an old 
Roman road, locally called the Devil’s Causeway. Going on by 
Wooperton and Lilburn it reaches Wooler, which is the largest 
town on the route, Kirknewton, and a little distance from 
Flodden Field, and finally it joins the Kelso branch railway close 
to Cornhill It traverses a tract of country which is in part 


hilly and wild, and in part well cultivated ; but onein which for 
almost the whole of the distance agriculture is the only great or 
important industry. It will accommodate the rich agricultural 
district of Glendale, and will afford an outlet for the produce of 
a large and important area. I1t is rather an important agricul- 
tural branch than any great feeder of the main line; but it isa 
branch which will aid in the development of an important part 
of the “territory” of the North-Eastern Railway, and will 
— the formation of rival schemes, many of which have 

n projected, and all of which have come to nought. There 
are some who believe that a line more to the middle of North- 
umberland, and starting from Rothbury, would have been 
better; but cost as well as possibilities and traffic have had to be 
considered, and it is evident from what has been stated of the 
amount already expended on the line, and the comparatively 
sparse population, that it will be some time before there is any 
great revenue from it. It is a line which will claim a fair 
service, Which may in time give a growing traffic; but it is one 
the fortune of which seems, under present circumstances, to be 
largely bound up with agriculture. Its length of line and few- 
ness of stations might suggest rapid traffic, but it has no great 
towns on the route or at the termini, and therefore it will depend 
in large degree upon the local traffic, and on that and the 
carriage of agricultural produce to the large towns of the North, 
The line will speedily after opening benefit its district, but it 
will take some time before it gives any large dividend to its 
makers. 

NAKED LIGHTS IN COAL MINES, 


Ir is a hopeful sign of the times when the arbitration of expe- 
rienced professional men is sought in preference to a crowd of 
prejudiced and unpractical people. One of her Majesty's In- 
spectors of Mines decided against the use of candles in a Bolton 
mine; the proprietor, having adopted a special system of “ pack- 
ing,” contended that his mines were sufficiently safe without 
necessitating the use of safety lamps. To settle the point, a 
civil engineer was called in as arbitrator, and he has decided 
against the use of naked lights. In the South Yorkshire coal- 
field, which includes the dangerous fiery seam of Barnsley, the 
difficulty has been in rigidly watching that safety lamps were 
used by the men, who, through long familiarity with peril, fre- 
quently evaded many of the regulations laid down for their 
preservation. The Government Inspector at Newcastle has just 
issued a circular to colliery managers in his district, in which he 
lays special stress on that portion of the Royal Commission's 
report bearing on accidents in mines which concern the use of 
safety lamps. He points out that the main condition which 
they lay down as essential to any safety lamp is this :—“The 
source of light within the lamp should be unable, under any 
circumstances at all likely to occur in coal mines, to cause the 
ignition of any inflammable mixture of fire-damp and air, even 
when this is passing in a high velocity.” This is undoubtedly 
the one thing needful for the safety-lamp, but some of the most 
experienced colliery managers in Yorkshire and Derbyshire, as 
well as in Notts, have assured us that none of the lamps 
at present known as safety lamps afford that absolute immunity 
from danger which is claimed for them ; and as a matter of 
fact, many eminent heads of the colliery industry have contrived 
devices which they contend greatly increase the efficiency of the 
particular lamp they adopt at their pits. 


THE USE OF THE DYNAMO MACHINE IN WET 
PROCESSES FOR THE EXTRACTION OF COPPER 
AND OTHER METALS FROM THEIR ORES, 

In the list of the manufactories pro to be visited by 

members of the British Association during their late meet- 

ing at Birmingham were the works of the Tharsis Sulphur 
and Copper Company, near Anchor Bridge, Oldbury. This 
company, of which the headquarters are at West George- 
street, Glasgow, adopts the wet process known as Hender- 
son’s for the extraction of copper, and of some silver and 
old, from certain poor ores obtained from the wines 
longing to the company and situated in Spain. The 
process in question may be taken as a m5 oa the wet pro- 
cesses adopted for the treatment of the class of ores 
mainly composed of iron pyrites, associated with varying 
quantities—usually about 3 per cent.—of copper, and con- 
taining small percentages of the precious metals. The 
facts that it has not been found practicable to treat these 
ores on the spot where the mine is located, and that they 
will yet bear transport to central districts in Great Britain, 
are sufficiently indicative of a somewhat complicated — 
of extraction, which has been carried to a considerable 
degree of perfection, and which constantly requires skilled, 
if not scientific supervision. 

Such processes are of special interest at the present 
moment, in view of the rapidly-extending application of 
the dynamo-machine in metallurgical operations, carried 
on, of course, by wet methods. In the practical progress 
of electricity we have hitherto heard much more of the 
electro-telegraphist and the electrical engineer than of the 
electro chemist; but, as someone observed at the British 
Association meeting, it is very certain that the time has 
come for the latter to have his “innings.” Young elec- 
tricians who may have to complain of the difficulties of 
finding a permanent berth cannot perhaps do better than 
to brush up their electro-chemistry, and look out for the 
proximate applications of this science in metallurgy. The 
field is a large one, and leads to another quite as wide— 
the application of the same science in the manufacture of 
salts and other products outside of the domain of 
metallurgy. 

The process adopted by the Tharsis Company was, if we 
remember rightly, originally introduced and worked many 
years ago by Mr. F. J. Down, at Alderley Edge, near 
Manchester. Since that period it has no doubt been 
greatly improved by the gentleman whose name is associated 
with the process in question. ap 

Before the application of this et the ores are utilised 
for the production, by their combustion, of sulphurous acid 
gas in the manufacture of sulphuric acid. The ore is thus 
reduced to the condition in which it is technically known 
as cinder. In this preliminary operation, the higher 
sulphides are reduced to protosulphide. The cinder is 
then mixed with 12 to 15 per cent. of common salt, ground, 
and calcined in furnaces of peculiar construction. This]:st 
process is in reality one of roasting or oxidation, although 
not carried out on an open hearth but in a close furnace ; 
this is shown by the production of sulphuric acid, part of 
which is collected in admixture with hydrochloric acid, 
whilst the remainder combines with the base of the salt 
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to form sulphate of soda. The oxidising effect is also ex- 
hibited by the decomposition of the copper sulphide, which 
would appear to be converted partly into sulphate and 
artly into oxide. Double decomposition occurs 
tween the cupric sulphate and the sodic chloride, with 
the productions of the chloride of copper. 

The next step is to subject the calcined mixture in 
lixiviating vats, provided with false bottoms, to the action 
of hot water and of the acid fluids collected during the 
above process. In these the calcined product receives 
eight or nine successive washings, If gold in appreciable 
quantity be found present in the washings, this metal, we 
understand, is precipitated by the addition to the fluid of 
a certain proportion of a protosalt of iron in solution, We 
may observe, however, that Mr. J. Rae, the manager of 
the works, very properly exhibited a certain amount of 
reticence in regard to some of the operations which it 
might be to the interest of the company not to make 
known, The washings from the ores treated, invariably 
contain a sufficient proportion of silver, in the condition of 
chloride held in solution by the excess of sodic chloride, to 
allow of the profitable separation of this metal. The silver 
is precipitated by the ingenious and economical process 
devised by Claudet. A solution of zincic iodide is added 
to the washings ; the proportion of the iodide being deter- 
mined by a previous estimation of the quantity of silver 
present in the liquors to be operated upon. Insoluble 
argentic iodide—usually accompanied by subsalts of copper 
and insoluble salts of lead—is thus produced by the follow- 
ing reaction :— 

2 Ag. CL + Zn I, = 2 Ag. I + Zn Cl,. 

The argentic iodide thus obtained, after treatment with 
dilute hydrochloric acid to remove cuprous salts, is treated 
with metallic zinc, by which means the silver is obtained 
in the metallic state, whilst zincic iodide is regenerated. 
To obtain the copper the filtered washings now pass to the 
precipitating tanks, which are partly filled with scrap iron 
or waste tin-plate. Chloride of iron is produced whilst 
metallic copper is precipitated. By washing, the precipi- 
tated copper is freed, as far as possible, from the iron in 
admixture with it ; but it is in this portion of the process 
that the need for improvement is most strikingly evident. 
To the electro-chemist the separation of metallic copper in 
a condition of almost absolute purity, from a filtered 
solution of this metal containing no substances electro- 
negative to it, should present but little difficulty. But, 
even after careful washing, the product obtained by the 
method of precipitating the copper upon scrap iron never 
contains, we believe, more than from 70 to 80 per cent. of 
the former metal. Hence the necessity for a tedious and 
expensive process of refining. The impure product is 
either smelted for blister copper, or is melted with fine 
metal and afterwards refined. 

Here, then, there appears to be an excellent opportunity 
for the introduction of the dynamo machine for obtaining 
the copper in a state of comparative purity from its solu- 
tion as obtained in the above process. It is well known 
that a current of about 381 ampéres will deposit 1b. 
avoirdupois of copper in one hour, and that with suitable 
arrangements the electro-motive force required in this 
operation is very small, so that a number of depositing 
tanks may conveniently be connected in series. So long as 
a_year or two ago the copper refining works at Selby Oak, 
near Birmingham, were producing per week ten tons of 
pure copper deposited by means of the Wilde machine. 
Recently we have heard of a dynamo machine in America 
which will supply a current of 122,500 ampéres. Such a 
machine would be capable of depositing 321 1b. of copper 
per hour in a single depositing tank. The dynamo 
machine devised by Professor George Forbes is said to be 
admirably adapted for such work as this. Experiments 
which have been made upon the successive deposition of 
metals, according to their position, as electro-negatives, inthe 
electro-chemical scale, would appear to indicate the possi- 
bility even of dispensing with the Claudet reaction in the 
above process, and of obtaining in a preliminary operation 
a deposit containing gold and silver, with a certain propor- 
tion, no doubt, of copper. It is for electricians to see what 
can be done in this direction, and there is but little doubt 
that their endeavours will be welcomed, since there is a 
tolerably clear primd facie case in regard to the economical 
question which manufacturers have to maintain constantly 
in view. 


THE ORDNANCE COMMITTEE'S REPORT ON 
THE COLLINGWOOD'S GUN. 

As our readers are aware, the Ordnance Committee, 
with special associated members, were directed to investi- 
gate and report on the case of the 43-ton breech-loading 
gun which burst on board H.M.S. Collingwood at Ports- 
mouth on May 4th, 1886. This gun had been fired with 
a scaling charge of 73} 1b. of brown prismatic powder, and 
on firing its first round with a three-quarter charge of 
221}1b.of brown prismatic powder and a common shell filled 
with water, weighing 714 1b., it gave way at 8ft. from the 
muzzle—that is to say, the maed end of the gun, which 
consisted of a single steel tube, broke up for a length of 
about 8ft., leaving intact the portion which was reinforced 
by an outer cylinder, termed the 3 B coil. Six fragments 
were recovered; among them one piece of the muzzle 
swell, and one piece from a point about 2ft. back from the 
muzzle, which fell on board. 

'_ The Committee consisted of Lieutenant-General Sir 
M. A. 8. Biddulph, Rear-Admiral T. le Hunte Ward, 
Major-General Fraser and Colonel Baylay, R.A., Captains 
Jenkings and Hammill, R.N., Lieutenant-Colonel Davies, 
RE, Major Colquhoun, R.A., as well as Mr. W. H. Barlow, 
and Sir F. Bramwell. The associated members were 
Sir W. Armstrong and Captain Noble, of Elswick; Sir F. 
Abel; Colonel Maitland, superintendent Royal Gun Fac- 
tories; and Mr. M. Glendhill, of Whitworth’s. 

The same Committee and associated members, with one 
or two exceptions, had been before assembled, on Feb- 
ruary 3rd, 1885, to consider “he question of the behavicur 
of the new-type guns under the action of modern chargis 


of powder, which are very large in quantity and slow in 
action. This step had been brought about by the burst- 
ing of certain guns, especially a 6in. breech-loading gun on 
board H.M.S, Active. 

The general position of affairs may be explained in a 
few words. The success of a gun is generally estimated 
by the total energy it is able to impart to a projectile in 
proportion to its weight. Thus, the Gun Factory 63-ton 
gun, in 1884, was estimated to give a total energy to its 
projectile of 36,415 foot-tons, while the projectile of the 
9°2in. wire gun had only 16,730 foot-tons; but if these be 
divided by the weights of the guns—that is 63 tons and 
19 tons respectively—the larger gun has only 569 foot-tons 
per ton of gun and the wire gun 880 foot-tons, showing 
that the latter is a more efficient discharging machine 
weight for weight. This system of estimation was, we 
think, first put forward by Krupp. Its value, of course, 
depends on the assumption that each maker has given to 
his gun the same margin of strength to insure safety. 
There are more points involved in such an assumption than 
appear at first. The pressure in the bore is registered 
by means of pressure gauges, and these, even supposing that 
they are absolutely trustworthy, give only the maximum 
pressure, which occurs near the bottom of the bore. Con- 
sequently a slow-burnivg powder, which gives a lower 
maximum but keeps it up longer, is registered lower, and 
appears at a great advantage. Yet of course it is pos- 
sible that such a powder may keep up its pressure, low as 
it is, out of proportion to the tapering of the gun, so as 
to strain the forward portion of the piece. In short, a 
manufacturer must not be tempted by the register of a 
low maximum to keep up the pressure of his powder out 
of proportion to the taper and rate of decrease of strength 
of the gun. Some'time ago this would have been regarded 
as an improbable contingency, because it is very difficult 
to keep up the gas pressure in the bore for obvious reasons 
which cannot here be discussed. Latterly, however, great 
success has been achieved with slow-burning powder, and 
latterly in England and on the Continent, guns have shown 
a disposition to burst in the forward part. 

The Special Committee in 1885 laid down what were 
considered sufficient provisions to meet the case. They 
provided for each pattern of gun—among others, for that 
which we have now to consider, namely, the 43-ton breech- 
loading gun, Mark II., which may be called the earliest 

ttern, inasmuch as it only differs from Mark I., which is 
or land service, in having no trunnions. These patterns 
were already superseded, and the case of the few that 
existed was thought to be sufficiently met by limiting the 
firing charge to 295 lb. of cocoa powder. We mention 
this to show that these guns were at this time not above 
question, though undoubtedly it was believed that the 
limit of their charge rendered them quite safe, so that the 
bursting of the Collingwood gun caused considerable dis- 
appointment, and called for a reinvestigation of the whole 
matter. The cases of the Active and Collingwood guns were 
very similar; each piece had borne its proof without signs 
of weakness, and each gave way some months afterwards 
on the first shotted round which was fired, although in 
each case the charge was a reduced one. The fractures in 
both cases were forward, and very similar in general 
character. 

The accom ing engraving from a_ photograph 
shows the ead of the gun. The Committee 
was to report on the following specific points:—(q) 
The cause of the accident; (+) the steps to be taken 
to prevent such an occurrence with guns of similar 
pattern; (c) whether the breech of this pattern is suffi- 
ciently strong; (@) whether in view of this accident the 
recommendations previously made should be reviewed. 
Question ¢ was specially urged by the Director of Naval 
Ordnance. 

The information laid befure the Committee was ‘chiefly 
on the following points:—(1) Detail of the nine rounds 
tired by the gun in question— Mark II., No. 16; (2) the 
mechanical and chemical tests of the metal; (3) results of 
experiments made with a 9:2in. breech-loading gun— 
No. 446—to ascertain pressures in different parts of the bore; 
(4) a telegram from Messrs. Firth to the effect that the 
ingot of which the tube burst was made weighed originally 
30 tons, of which 20 tons 5 cwt. were used. This was 
followed up by a long examination of Mr. Hoyle, of Messrs. 
Firth’s firm. (5) List of accidents with ordnance; (6) re- 
port of examination of gun in question before and after 


roof, 
J The metal of the burst tube was found to be harder in 
character than intended, and specimens taken from 
different parts varied considerably in quality and in the 
quantity of carbon contained. In connection with the 
possibilities disclosed by this fact, we understand that 
Colonel Maitland has made some investigations with 
remarkable results, which it is to be hoped may be pub- 
lished at some future time. Probably those who under- 
stand steel will think that the fracture shown in the cut 
suggests greater hardness than is desirable. Whitworth’s 
steel is generally softer than Firth’s. It contains more 
manganese, and while it suffers more from scoring, it is 
probably more certain in its quality. The report does not 
give the list of accidents submitted to the Committee. It 
is desirable that it should be clearly understood that 
England is not peculiar in having suffered from guns 
bursting, but is rather peculiar in having all accidents 
published and emphasised. Among other foreign acci- 
dents may be mentioned an 1lin. gun at Fort Heppens in 
October, 1884, and a remarkably similar burst to the 
Collingwood gun, which occurred in May, 1885, in France, 
toa 42cm. (165in.) gun, weighing 75 tons, when the 
muzzle end of a tube blew away down to the front edge of 
the first strengthening hoop, an accident which was attri- 
buted to the abrupt termination of the support of the 
strengthening hoop. It was then found that a sister gun 
showed signs of yielding in the same way; consequently 
both were shortened to the edge of the supporting hoop, 
and future guns ordered to be chase hooped to the muzzle. 

The Committee reported as follows on the case of the 
Collingwood gun, and others of the Mark I. and IL. 
patterns :—(!) That tho chases of these guns are strong 


enough if the steel be of good and uniform quality, and 
not subjected to any abnormal conditions. They do not 
think that abnormal pressure of any practical importance 
could have prevailed in the chase of the Collingwood gun. 
This opinion was contirmed by experiments made with a 
9'2in. gun (No, 446), in which the projectile was moved a 
short distance up the bore, and charges fired when in this 
condition. 

The Committee note the following facts:—(1) That the 
steel tube was irregular in its character and specially liable 
to set up internal strains during forging or oil hardening. 
(2) Annealing had not been adopted at the time of manu- 
facture, which would have mitigated the evil. (3) The 
chase had been tried severely by charges of 3401b. C*, a 
description of powder which was subsequently found to 
be capricious in its action and withdrawn from the service, 
(4) The gun was not fired for eighteen months after proof, 
when it fractured under fire with a reduced charge. (5) 
The gun burst violently with a much lower strain than 
it had already borne without apparent injury. 

Under these circumstances the Committee concluded 
that the fracture of the gun was due to the following 
causes:—(a) Want of uniformity in the metal. (8) To 
absence of annealing after forging and oi] hardening. (7) 
To intensification of strains developed by proof rounds and 
subsequent interval of rest before firing. (3) To absence 
of hooping on the chase. It should be explained that the 
process of annnealing which has been adopted since the 
manufacture of this gun consists in boiling the tube in 
oil and allowing it to cool very slowly in the oil. 

As to the remaining guns of the same pattern, the reports 
furnished show that 378 rounds have as yet been fired 
from thirteen guns, one piece having fired 108 rounds and 
another 74 rounds, while the Collingwood gun fired but 9; 
consequently the latter must have been an exceptional 

iece. They recommended, however, that all 12in. breech- 
oading guns of Pat. I. and IL. should be chase hooped to 
the muzzle after removing the 3 B coil. Also they recom- 
mended that they should be lined in the chamber to a 
diameter of 14in. and proved with two charges of prismatic 
brown powder giving not less than 17 tons pressure per 
square inch in the chamber with a 714 lb. projectile. After- 
wards five roundsshould be fired with a service charge with 
pressure not exceeding 15 tons per square inch. Most of 
the guns of more recent patterns may be left unaltered, 
they having already chase hoops or double tubes. They 
would recommend alteration in the tests for steel, and they 
think that as the manufacture is perfected in a greater 
degree, the tests should be further altered. A copy of 
these tests recommended is here subjoined. 

It may appear almost impertinent to comment on the 
judgment thus recorded by the highest authorities on 
gan steel in the country. There is, however, no doubt 
that the Government report is too guarded and colourless 
to tell us all we could wish to know. This must necessarily 
be the case in a united verdict of this character. Some 
remarks are therefore naturally called for. 

First, as to the evil existing. As noticed above, whether 
the public believe it or not, the fact remains the same, that 
England is not suffering more than other nations. We 
have mentioned above the 10in. gun burst at Heppens, a 
16 5in. gun with the muzzle blown off, and last week the 
daily papers reported one man killed and eleven wounded 
by the bursting of a 32 cm.—12°6in.—gun in Italy. This 
gun, we learn from Sir H. Bramwell’s address to the Bir- 
mingham and Midland Institute on September 20th, con- 
sisted of a cast iron body reinforced by steel hoops of 
German manufacture. It was therefore a feeble gun, but 
it was only firing a 760 lb. projectile with the low charge 
of 170 lb. Sir F. Bramwell, however, quotes the cases of 
other guns, which he would bave been wiser to have left 
alone. We must point out in common fairness that it 
was an outrageous mistake to quote the threadbare instance 
of an old obsolete 9in. Krupp gun which burst on board 
the training ship Renown in 1879, and even a Turkish 
gun burst in 1877, and to omit all reference to the much 
larger and more modern 100-ton gun, and the 38-ton gun 
which burst on board H.M.S. Thunderer in 1879, espe- 
cially as it was in his work in connection with this last 
accident that Sir F. Bramwell principally became known 
as an authority on guns. We cannot refrain from 
calling attention to a treatment of the subject which 
is calculated to shake confidence rather than restore 
it. We have here only quoted some cases of recent 

uns, which are sufficient to show that Germany, 
‘rance, and Italy, have suffered lately, even if we totally 
discredit the reports of the Krupp guns bursting in the 
Dardanelles. The fact is that, with all its great powers, 
steel is a most “kittle” material. The competition as to 
energy per ton of gun has caused the race to be pushed 
hard in all quarters. England waited, and allowed others 
to develope certain features in construction before she 
changed her old-type armament; but she could not obtain a 
knowledge of the actual working of gun steel except by 
experience, and having decided on the pattern late, it was 
necessary to push on rapidly, and some failures were 
inevitable. hen they occur, it is almost always possible 
to find a fault, and to suggest improvements. 

In the case before us various opinions are expressed, and 
we believe that individual members of the Committee would 
be found to differ if they proceeded beyond the general 
lines expressed in their report. As to the cause of 
fracture, some authorities think, with our foreign rivals, 
that much is to be attributed to the effect of tight hoop- 
ing for a portion only of the barrel. The obvious bell 
form imparted to the 3 B coil accords with this suppo- 
sition. The tendency, undoubtedly, is for the entire single 
tube to break up as far as the edge of the supporting hoop. 
On the other hand, there is another strongly expressed 
opinion that the barrel did not tear open tangentially, but 

ulled asunder longitudinally ; that this effect was caused 
a the metal being too brittle to resist a very sudden shock. 
The tests bear out the opinion of the metal thus expressed, 
but it seems, on the other hand, that the limit of fracture 
in four cases coinciding with the front edge cf the sup- 
perting ccil or hoop, the action of the lattcr must have 
some share in checking or detcrmiiing fracture, Were it 
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H.M.S. COLLINGWOOD’S GUN, 


(From a Photograph.) 


a case of simple longitudinal yielding under sudden strain, 
the recommendation of the Committee to chase hoop to 
the end would help matters very little indeed. 

Probably the condition of the steel is itself the main 
cause of ruptures. It does not follow that there is much 
blame on this account, for the manufacture of large gun 
tubes is most difficult, and we believe subject to more 
influences than are yet recognised. The opinion that 
appears to have carried most weight is that the unequally 
earbonised condition of the metal caused it to yield 
unequally, the softer parts passing their limit of elasticity 
during proof, consequently there was a tendency for lines 
of weakness to be developed by molecular action during 
the time the gun rested. Variations in temperature in 
summer and winter, and other causes, assisted this action. 
Eventually the gun yielded ata point not far from the 
muzzle, so that rupture acted backwards until it was 
checked by the 3 Bcoil. The muzzle fragments thrown 
back on board ship support this, and the bell opening of 
the 3 B coil might be expected to occur on this supposition, 
as well as that adopted ty the French in the case of their 
guns. Considering how the difficulties both of manufacture 
and examination increase with the thickness of the tube, it 
follows that it is undesirable ever to have a large gun with 
a single tube for the chase. We can hardly state the 
principle that we think should govern the manufacture of 
steel guns more clearly than by quoting our article advo- 
cating the introduction of steel for guns in THE ENGINEER 
of July 30th, 1880 :—“ Absolute certainty may not be 
attainable; but supposing that under ordinary circum- 
stances a steel gun possesses even 20 per cent. more 
strength than one of wrought iron, and it is built up of 
separate cylinders, each one of which has been subject to 
working and processes of inspection that make the exist- 
ence of a large flaw impossible, and that of a small one 
immaterial, then the time has come for its introduction.” 
New difficulties have unquestionab)y presented themselves, 
but speaking generally they are best overcome by the 
employment of successive layers of metal. That we have 
much to learn we may own freely, but that we are now 
behind in England in the matter of guns, and especially 
heavy guns, we altogether deny. Asan illustration, at the 
present moment while Krupp’s 119-ton guns, only professing 
to give, so far as we can learn, under 50,000 foot-tons energy 
are awaiting delivery in Italy, we have two 110}-ton guns 
from Elswick professing to give 61,200 foot-tons energy 
now awaiting proof in Woolvich Gun Factories. 

To make the system of testing clear to our readers, we 
give the following explanations concerning official practice. 
Each end of forgings for tubes is to be made so much 
longer than is needed for the length of the finished tube 
as to afford sufficient metal togive from theannulus between 
the outside of the forging and the bore of the tube (or the 
bore of the chamber, as the case may be), the four specimens 
mentioned below, and also two spare specimens of similar 
dimensions, being six in all. The specimens, if cut 
longitudinally, are to be so situated that their insides will 
be in line with the circumference of the bore, or of the 
chamber, as the case may be, and, if cut transversely, to 
be so situated that the middle of the length of each specimen 
shall be a tangent to the bore, or to the chamber, as the 
case may be. 

The end of the jacket or breech-piece which was nearest 
to the upper end of the original ingot is to be made so 
much longer than is needed for the length of the finished 
breech-piece or jacket as to afford sufficient metal to give 
from the annulus between the outside of the forging and 
the bore of the breech-piece or jacket the four specimens 
required for the testing, and also two spare specimens of 
similar dimensions, being six in all ; the specimens to be 


cut in the manner laid down for those from tubes. Hoops 
are to be tested in the same manner as breech-pieces or 
jackets, except that the specimens are to be cut transversely 
only, but in cases where several hoops have been forged 
from one ingot, it will be only necessary to cut a ring from 
one end of one of the hoops, such ring being taken from 
the upper end of that hoop which was nearest to the upper 
part of the ingot. 

Two tensile specimens are to be tested “ tempered.” 
Each specimen is to be cut in a parallel cylindrical form, 
lin. in diameter and 4}in. long, is then to be heated to 
between 1350 and 1550 deg. Fah. (a record of the actual 
temperature employed being kept for future information), 
and plunged into a bath of rape oil having an initial 
temperature of 65 deg. Fah. When cold the specimen is to 
be turned to testing size. The operative part of each 
specimen is to have, for a length of 2in., a uniform diameter 
of 0°533in. The enlarged ends of specimens are to be 
made of a form to suit the holders of the testing machine, 
and are to be united to the operative part by easy curves. 

Two bending specimens are to be tested “ tempered.” 
Each specimen is to be cut to a width of 1‘2in. by a thick- 
ness of 0'825in. It should be tempered as above described 
for the tensile specimens, and be reduced to testing size 
when cold. Each specimen is to be 4$in. long by in. 
wide by Zin. thick. The whole of the tests are to be con- 
ducted cold, subject to clauses 1 and 2; the tensile specimens 
are to bear the following tests :— 


Yielding points, tons Breaking strain, tons Elongation, not less 
inch. than 


per square inch. per square > per cent. 
Not less Not more Notless Not more 
than than than than 
22 33 35 45 17 


The bending specimens are to be pressed flatways with 
a semicircular ended presser through one or more suitable 
apertures, furnished or not furnished with anti-friction 
rollers, at the option of the contractors. This test is to be 
borne without the steel exhibiting any indication of 
fracture. 

Diameter of presser. Width of aperture. 
28in. 

(1) In cases where the forging fails to bear the required 
tests at either or both ends after tempering (also with the 
allowance given by Clause 2) at a temperature between 
the limits laid down in the specification, a fresh set of 
samples may be taken from such end or ends of the forg- 
ing and be tempered at a temperature to be selected by the 
maker but not lower than 1350deg., nor higher than 
1550 deg., all the samples comprised in one set from one 
end of the forging being tempered at one temperature. If 
the fresh set of samples fulfil the conditions, the forging 
may be considered to have passed the tests. The particu- 
lars of the first and second tempering should be recorded 
for guidance in tempering the metal for the gun. (2) In 
cases where the samples from a forging have satisfied the 
tests for bending, elongation, and breaking, but exceed the 
superior limit of the yielding tests, the forging may be 
considered as having passed the tests. (3) The foregoing tests 
being made for the benefit of the Government, and not for 


‘that of the contractors, shall not relieve them from ony 


responsibility they would be under in the absence of suc 
tests, and shall not prevent the rejection of the steel 
should it be otherwise unsatisfactory. 


THE mechanical engineers and draughtsmen of Pittsburg, Pa., it 
is said, are preparing for the organisation of a protective association. 
The movement grows out of the action taken by a convention of 
representatives from all the leading brid; 
manufacturers who employ large corps of 
held at Pittshurg about a year ago. 


companies and other 


mghtemen or engineers, 


VISITS IN THE PROVINCES. 


PIERCY AND ©O.’8 ENGINE WORKS, BIRMINGHAM, 


A FULt abstract was given in Tue ENGINEER of Mr. 
Henry J. T. Piercy’s report to the Birmingham Corpora- 
tion on com air for motive — fe also sent in 
a report to the same body on the t method of dealing 
with town refuse, which resulted in the erection of furnaces 
whereby 50,000 tons of such refuse are consumed yearly, 
the heat being utilised in firing 650-horse power boilers 
for reducing to a dry state the excreta collected on the 
pan system, to be used as manure, at a total ave cost 
of only 4d. per ton. The annexed cut shows the front of 
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IRMINGHAM 


SELF-CLEANING FURNACE. 


these furnaces, which constitute an adaptation of Hender- 
son’s mechanical stoker, the reciprocating bars being, how- 
ever, modified so as to deal with town refuse, which it has 
been found impossible to consume in any other kind of 
furnace. By means of the belt, pulley, shafts, and mitre 
gear, shown, and a series of cams under the bars, the 
clinker is carried automatically to the back of the furnace, 
where it remains until cool, and whence it is removed 
without opening the doors. 

These furnaces, of which 3000 are now in use, are made 
at the Broad-street Engine Works by the firm of Piercy 
and Co., who are also the sole makers of Henderson's 
stoker. The works are small, but compact and well- 
arranged, containing excellent machine tools well adapted 
for turning out any special machine required in the 
Birmingham industries, Half the tools are driven by a 
horizontal engine, with nickel-plated rods, governor, &c., 
placed in the window of the show-room, on an encaustic 
tile pavement, to give occular proof that a steam engine 
need not be a cause of dirt while running. 


TRAVELLER 


CAST IRON 
STANCHION 


SECTION OF FOUNDRY a STANOHION AND 


LINE 
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The annexed sketch shows a section of the foundry wall, 
with specially designed cast iron stanchions, which carry 
the light iron roof, support the rails of the overhead 
traveller, and also provide top and vottom bearings for 
small jib cranes underneath. By this arrangement—com- 
manding every inch of the foundry—the usual unwieldy 
jib cranes, which take up a great deal of room and obstruct 
the light, are entirely dispensed with. There are two 
cupolas, the larger of which is placed at one end of the 
main building, so that the metal may be conveyed to the 
moulds by the traveller, and the smaller in the trimmin 
shop, for hand ladles when the larger cupola is not required. 
During our visit some remarkably sharp and smooth lamp- 
posts and street name-plates were being turned out of 
green sand moulds for the Corporation. The only yre- 
cautions taken to secure smooth castings are to grind the 
sand very fine and to mould carefully. At the entrance is 
a large weighbridge, to take horse as well as cart, thus 
avoiding any inaccuracy due to propping up the shafts to 
take the weight off the horse’s back. - 

While passing through the shops we noticed a machine 
in pro; for stamping buttons, and another for screwing 
the spokesof bicycles and tricycles, by which aboy, by merely 
turning a handle, can quickly cut a thread in the wire, in- 
stantaneously but securely clamped byan excentric, We il:ugs 


= EAN AK = 
| 
| 
| 
IN 
| 
| 
| 


Sept. 24, 1886. 


THE ENGINEER. 


255 


trate two appliances that are, next perhaps to the stamp and 
screw press, among the most extensively used in Birming- 
ham works. The improved “ polishing head ” consists of a 
cast iron standard, which may be used as a bed for emery 
wheels, &c., supporting a bracket carrying the bearings of a 


IMPROVED POLISHING HEAD. 


fast-running spindle, having screwed conical ends. The 
latter are so formed for readily receiving, by running in the 
reverse direction, the various appliances, such as “ bobs,” 
“ buffs,” and “ mops,” that are used for polishing small 
metal work. The “bob” is a wood disc having the 
periphery covered with leather, on which emery powder is 
strewn; and the “ buff” is a similar disc covered with soft 
leather. The “ mop” consists of several thicknesses of the 
material known as “swan’s-down twill,” clam between 
metal discs with a lead bush, and made circular by being 
caused to revolve rapidly against the ragged edge of a 
piece of sheet iron, The remarkably soft edge thus 
produced, sprinkled with rouge powder, gives a high polish 
to metal articles, the yielding substance permitting of 
recesses and the depressions in ornament being reached. 
The best piece of planishing seen at the Birmingham 
Exhibition was executed by the pneumatic hammer, of 


which Piercy and Co, are the sole makers, shown by the 
side elevation appended. According to the speed of the 
shaft, any number of blows may be given up to 350 a 
minute; and the length of stroke may fe altered in a few 
seconds, by adjusting the throw of the crank, by means of a 
screw. British Association visitors saw oneof these hammers 
at work planishing tin-plates, at Messrs. Hopkins’ tin and 
iron plate works, described the week before last,and they are 
in use at all the Royal Dockyards. The action of this tool, 
which is the only one driven by belt which exactly repro- 
duces the elastic effect of the hand hammer. In the 
most usual size, the upper portion of the barrel is 10}in. 
in diameter, and that of the smaller part 3in., these pro- 
portions being observed in the other sizes. The larger 
piston, packed with Ramsbottom rings, alternately com- 
presses and rarefies the air below it at each stroke, thus 
raising and forcing downwards the smaller and independent 
piston, with its rod and hammer head, giving a succession 
of smart elastic blows, just such as exert the best effect in 
planishing copper or tin plate. The hammer may be 
— while the belt continues running, by raising the 
handle, seen below the barrel, thus opening a cock in the 
larger portion and causing the large piston to drawn air 
from outside and expel it freely at each stroke, without 
exerting any effect upon the smaller piston. A cam is 
keyed on to the short horizontal shaft for serving as a 
brake doe hold up the hammer head clear of the work when 
uired. 

r. Piercy has been fap by the Birmingham 
Corporation inspector of the extensive steam tramways 
in the town and suburbs, which we propose to deal with in 
a future article. 


PLANT AND GREEN’S WARSTONE BUTTON WORKS, 
BIRMINGHAM. 

As button-making is one of the special trades of Bir- 
mingham, where more buttons are made than anywhere 
else, a visit to the factory of a representative button-maker 
was arranged for the members of the British Association 
during their Birmingham meeting. Very little is generally 
known about the stages through which the button passes 
before its full development, we therefore made a point of 
following the various processes at the works in ques- 
tion, but were rather dismayed, on leaving, to be met 
with the formal request not to publish what we had seen, 

use the firm executes orders entirely for wholesale 
houses, and desires to avoid publicity, so as not to have the 
air of seeking an independent market. It would evidently 
be base 5 gy to disregard such a request; but, on 
the other hand, to write about Birmingham industries and 


say not a word on buttons would be very like the play 
of “ Hamlet” with the part of Hamlet left out. In this 
dilemma we applied to Messrs. Plant and Green, of the 
Warstone Button Works, who are at the head of pro- 
gress in this direction; and, after due consideration, they 
most obligingly showed us through their works. The 
staple of their manufacture is known as the “linen” button, 

that is to say, the linen-covered button with metal basis. 
Carrying our remembrance back not so very many years 
ago, we can recall the then usual fastening of under 
garments and nocturnal habiliments. Its groundwork 
was a wire ring, and its superstructure a series of threads 
from the centre to the circumference, very symmetrical 
when new, but presenting a far different ap ce after 
a few washings, when the exposed wire ring generally 
hung from the threads all gathered together. This was 

which were gri tween the of a trough-s 
metal ring them. These buttons had the 
ape. y of requiring the thread for attaching them to 
be spr ohataan area in order to give them sufficient 
hold ; and this in turn prevented that flexibility which is 
necessary for easy fastening or unfastening. To obviate 
this difficulty Mr. Edward Green formed the cloth-covered 
button with a front shell of metal, perforated in the centre 
and covered with fine linen also perforated in the centre, 
and closed at the back by a metal ring, covered with a 
stout linen fabric and made to firmly nip and hold the 
edges of the covering fabric all round. The annexed 
sketches, showing sections of this button during its several 
stages, give a good idea of the linen button manufacture 
generally. Fig. 1 is the front shell flanged and eyeletted ; 
Fig. 2, the same with the 
eyelet closed over the front 
an linen cover ; Fig. 3, the back 
ring suitably flanged to re- 
Se “ive its linen disc cover ; 
Fig. 4, the ring closed over 
Fic 2 the back cover; and Fig. 5, 
the finished button with the 
LY 
FIC 3 


flange of the front shell closed 
over the linen-covered back 
ring. This button is attached 
only by its stout back fabric, 
the needle passing through 
the eyeletted hole. 
Fie 5 Similar buttons are also 
made with two small eyelet 
holes in the front shell, the thread passing over the narrow 
neck of metal in attaching them. They have, however, 
the disadvantage of the exposed metal discolouring the 
cloth. Accordingly, about a year and a-half ago, Mr. J. 
R. Green patented some improvements- in sewn-through 
linen buttons which obviate this difficulty, while increased 
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security and facility in attachment are obtained; more- 
over, as the sewing thread is confined within a short dis- 
tance from the centre, the attached button presents a neater 
appearance than when the thread extends over a compara- 
a large area. The front shell is perforated near its 
middle by a couple of eyeletted holes, close together, and 
the back ring is flanged so as to form a groove, as shown 
by Fig. 6. th these metal parts are completely covered 
by two linen discs each, the inside coarse for strength, and 
the outside fine for appearance, the linen being secured by 
a closing in of the flanges, as shown by Fig. 7, which is a 
section of the finished article. The button is attached by 
being sewn through both the cloth coverings and over the 
neck between the holes. To indicate the positions of the 
perforations, both back and front coverings are pierced 
with small holes during the process of manufacture. 
The variety of cloth-covered buttons is endless, but the 
operations performed in producing them are very similar. 
e universal tool for stamping the discs and rings, flang- 
ing them, and subsequently closing one over another, is 
the single-side screw press, or sucha one as that illustrated 
by the annexed sketch of the form made by Messrs. Piercy 
and Co., whose engine 
works are described on 
p- 254. The discs are 
punched out of sheet 
metal, brass, or zinc, very 
regularly, so as to leave 
a minimum of waste, and 
yet rapidly, without a 
gauge or fence, generally 
zine sheet 
is often over a 
flame just in front of the s 
press, as it may be — 
stamped more easily, and with less chance of cracking, 
when heated. The discs are flanged in one, two or 
more operations, according to the softness of the metal 
and the degree to which the edge has to be turned 
over, the holes being often eyeletted in the same opera- 
tion or operations. The linen discs are stamped out also 
in the screw press, by punches like those for gun wads, 
Where two thicknesses of cloth are used they are 
stamped together, with a rapidity ~—— of automatic 
machinery. In closing the edges of the discs and rings 
over their linen coverings, all the parts are put into a cylin- 
drical box having dies corresponding with those in the 
press, and also a spring for cushioning the thrust and 
robably releasing the parts easily. In some cases the 
2 is divided into two parts horizontally, for receiving 
the various portions in their due relative position ; and in 
such a case it is fed partly by bande ge: and partly by a 
second hand. The operator generally works the press with 


one hand while feeding a second box for the next pressing 
operation, quite mechanically with the other. 

Mr. Green has invented a machine for performing all 
the operations to his patent buttons from the flanged 
metal and the linen discs. Four boxes are brought auto- 
matically under ard ghee just as the chambers of a 
revolver are presented to the barrel ; and thus four suc- 
cessive pressings complete the button, which is blown off the 
last box by a small pair of bellows worked off the press. The 
new machine is driven by a treadle so as to obtain sufficient 

wer; an attempt to work it directly by links, instead of 
> a screw as usual, not giving a sufficiently strong blow 
even when worked by aman. Now that a treadle is used 
in conjunction with the screw, it is 
found that a girl can exert the requi- 
site amount of force, viz., that necessary 
to overcome the inertia and friction of 
the screw. In this new form of button 
the edges of the linen covering are all 
turned in; but in some of the older 
forms stray threads often hang out, 
which are cut off by scissors or flared 
off in a gas flame. 

Metal buttons are stamped between 
steel dies under drops—such as that 
also of Messrs. Pierey’s manufacture, 
shown by the accompanying cut— 
with successive stampings, so as to 
avoid cracking the metal. They are 
afterwards polished, and then tinned, 
japanned, or silvered. Silvering is per- 
formed, not by electro deposit, as that 
would require too much time and 
silver, but by simple washing. The 
buttons are cleaned in diluted acid, 
treated with cyanide of potassium to 
make the silver take, immersed in a 
solution of silver salts, washed, and 
then polished by being shaken in a 
bag with sawdust. Messrs. Plant and 
Green have lately brought out a new 
sleeve stud for ladies, with attachment 
for keeping the sleeve in its place while 
holding up the arm. The semi-auto- 
* matic machinery which they have lately 

introduced has had the effect of re- 
ducing the number of hands to one-third for an equal if 
not greater production. 


AN OIL CAN WITH WICK TUBE BESIDES A 
NOZZLE. 


THE accompanying figures represent an oil can having a body of 
oblong form, provided with se sides, and terminating in a wick 
tube for receiving a broad wick for applying oil to the surface of 
saws, for the purpose of lubrication, and for oiling metallic sur- 
faces to prevent rust. This ciler has also a nozzle or -_ with 
a regulating valve for contrulling the amount of oil escaping 


SECTION FRONT VIEW 


through the nozzle or the wick. By the side of the wick tube is 
formed a chamber containing spur wheels placed on a spi 
extending logitudinally through the chamber and through the 

of the can, the spur wheels engaging the wick, so that by turning 
the spindle the wick —_ i or lowered. This invention 
has been patented by Mr. Elijah Moat, corner of Third and 
Flower-streets, Los Angeles, Cal.—Scientific American. 


the policy of Congress is to practically discourage shipbuilding in 
the United States, that industry is obviously at present in a more 
i co condition than it has been for two or three years past. 
the construction of iron ships, it may, indeed, be said that the 
outlook is more promising than it has ever been. We noticed 
some weeks since the contract made by Jobn Roach and Sons’ 
Chester Works, with the Mallory Company for a large iron steamer 
for the New York and Galveston Line. At Wilmington it is under- 
stood that the local firms, Harlan, Hollingsworth, and Co., and 
others, are doing well, though rather in the direction of yachts and 
— craft than of commercial constructions. The steam yacht 
uilding by Harlan, Hollingsworth and Co. for William K. 
Vanderbilt, is to be one of the largest, if not the largest, of its 
type in the world, and, though not ——- designed for speed, is 
@ sea-going vessel of the first class. At Philadelphia the ship- 
building yards on the Upper Delaware are all doing well, and that 
of William Cramp’s Sons, employing 1800 men, has ten months’ 
work ahead. Four steamers are very nearly ready for launching, a 
fifth, the Seminole, a large iron ship for W. P. Clyde and Co. 
having left the stocks on Saturday last. Besides this the keel of 
an iron steamer of considerable size for the Metropolitan Steamship 
Company, of New York, to be named the Herman Winter, after 
the consulting engineer of the line, was laid last week, and the 
El Monte, of the new Morgan Line, had a successful trial trip. 
The present week an iron vessel to ply between Tampa, Fla., and 
Havana has been laid down. ese facts are exceedingly 
}encouraging for the future, not only of the shipbuilding but the 
structural iron and plate-rolling industries, indicating, as they 
that American enterprise and skill have not yet lost the faculty 
achievement, either in the way of design or execution. On the 
Pacific + a new vessel for Government service was launched 
last week at San Francisco, from the dock of the Union Iron 
Works. She is of steel, 125ft. long by 25ft. beam, and named the 
General McDowell.— United States Army and Navy Journal, 


SHIPBUILDING IN THE UNITED SraTes.—Notwithstanding that: 
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COMBUSTION, FIRE-BOXES, AND STEAM 
BOILERS. 
By Mr. Jonn A. 

I was rash enough some time ago to promise to prepare a paper 
for this occasion, the fulfilment of which prior engagements have 
absolutely prevented. For many years I was connected with steam 
engineering. I was once with the Corliss Steam Engine Company, 
and afterwards was the agent of Mr. Joseph Harrison, of Russian 
fame, for the introduction of his safety boilers. That brought me 
into contact with the heavy manufacturers throughout the Eastern 
States, and during that long experience I was particularly impressed 
with a peculiarity common to the mill-owners, which I believe it 
may be said with truth is equally common to those interested in 
locomotive engineering—namely, how much we overlook common, 
every-day facts. For instance, we burn coal—that is, we think we 
do—and boilers are put into mills and upon railroads, and we 
suppose we are burning coal under them, when in reality we are 
only partially doing so. We think that because coal is consumed 
it necessarily is burned ; but suchis frequently very far fromthe fact. 

I wish upon the present occasion to make merely a sort of general 
statement of what I conceive to be combustion, and what I conceive 
to be a boiler, and then to try to make a useful application of these 
ideas to the locomotive. Treating first the subject of combustion, let 
us take the top of the grate-bars as our starting point. When we 
shovel coal upon the grate-bars and ignite it, what happens first? 
We separate the two constituents of coal, the carbon from the 
hydrogen. We make a gasworks. Carbon by itself will burn no 
more than a stone; neither will hydrogen. It requires a given 
number of equivalents of oxygen to mix with so many equivalents 
of carbon, and a given number of equivalents of oxygen to mix 
with so many of hydrogen, to form that union which is necessary 
to produce heat. This requires time, space, and air, and one thing 
more, viz., heat. 

I presume most of an have read Charles Williams’ treatise upon 
** Combustion,” which was published many years ago, and which 
until recently was often quoted as an absolute authority upon the 
art of burning fuel under boilers. Mr. Williams in his treatise 
accurately describes the chemistry of combustion, but he has misled 
the world for fifty years by an error in reasoning, and the failure 
to discuss a certain mechanical fact connected with the combina- 
tion of gases in the process of combustion. He said: ‘‘ What is 
the use of heating the air put into a furnace? If you take a cubic 
foot of air, it contains just so many atoms of oxygen, neither more 
nor less. If the air be heated you cause it to assume double its 
volume ; but you have not added a single atom of oxygen, and you 
will require twice the space for its passage between the grate-bars, 
and twice the space in the furnace—which is a nuisance ; but if the 
air could be frozen, it would be condensed, and more atoms of 
oxygen could be crowded into the cubic foot, and the fire would 
receive & age yor | advantage.” Mr. Williams proceeded upon 
this theory, and died without solving the perplexing mystery of as 
frequent failure as success which attended his experiments with 
steamship boilers. The only successes which he obtained were 
misleading, because they were made with boilers so badly pro- 
a for their work that almost any change would p 

enefit. 

Successful combustion requires something more than the neces- 
sary chemical elements of carbon, hydrogen, and oxygen, for it 
requires something to cook the elements, so to speak, and that is 
heat; and for this reason: When the coal is volatilised in the 
furnace, what would be a cubic foot of gas, if cold, is itself heated, 
and its volume increased to double its normal proportion. It is 
thin and attenuated. The cold air which is introduced to the 
furnace is denser than the gas. With the dampers wide open in 
the chimney, and the gases and air passing into the flues with a 
velocity of 40ft. per second, they strike the colder surface of the 
tubes, and are cooled below the point of combustion before they 
have had time to become assimilated; and although an opponent 
in a debate upon steam boiler tests once stated that his thermo- 
meter in the chimney showed only 250 deg., and indicated that 
all the value that was practical had been obtained from the coal, I 
took the liberty to maintain that a chemist might have analysed 
the gases and shown there were dollars in them, and that if the 
thermometer had been removed from the chimney and placed in 
the pile of coal outside the boiler it would have gone still lower; 
but it would not have proved the value to have been extracted 
from the coal, for it was not the complete test to apply. 

The condition of things in the furnace may be illustrated thus: 
If we should mingle a quart of molasses and a gallon of water, it 

require considerable manipulation and some time to cause 
them to unite. Why? B one el t is so much denser 
than the other; but if we should mix a quart of the gallon of water 
with the quart of molasses, and render their densities somewhere 
near the density of the remaining water and then pour the masses 
together, there would be a more speedy commingling of the two. 
And so with the furnace. I have always maintained that every 
furnace should be lined with fire-brick, in order that it shall be so 
intensely hot when the air enters, that the air shall instantly be 
heated to the same degree of tenuity as the hot gases rere a 
and the two will then unite like a flash—and that is heat. And 
here is the solution of the Wye Williams mystery of failure, when 
cold air was introduced upon the top of a fire to aid combustion. 
The proof of the necessity for heat to aid the chemical assimilation 
of the volatilised coal elements, is seen in starting a fire in a com- 
mon stove. At first there is only a blue flame, in which the hand 
may be held; but wait until the lining becomes white hot, and 
then throw on a little coal, and you will find a totally different 
result. It is also seen in the Siemens gas furnace, with which you 
are doubtless familiar. There is the introduction of gas with its 
necessary complement of air. Until the furnace and retorts 
become heated, the air and gas flutter through only partially united 
and do little good, but as soon as the retorts and furnaces become 
thoroughly hot the same ges and air will melt a fire-brick. 

These are common phenomena which are familiar but apt to be 
unnoticed ; but they logically point to the truth that no furnaces 
should present a cooling medium in contact with fuel which is 
undergoing this process of digestion, so to speak. It will be very 
evident I think from these facts that water-legs in direct contact 
with a fire are a mistake. They tend to check a fire as far as their 
influence extends as a thin sheet of ice upon the stomach after 
dinner would check digestion, and for the same reason, namely, the 
abstraction of heat from s, chemical process. If fire-brick could be 
laid around a locomotive furnace, and the grate, of course, kept of 
the same area as before, it is my belief that a very important 
advantage would be at once apparent. An old-fashioned cast iron 
heater always produced a treacherous fire. It would grow dead 
around the outside next the cold iron; but puta fire-clay lining 
into it, and it was as good as any other stove. 

If I have now made clear what I mean by making heat, 
we will next consider the steam boiler. What is a steam 
boiler? Itis a thing to absorb heat. The bottom line of this science 
is the bottom of a pot over a fire, which is the best boiler surface 
in the world: there is water upon one side of a piece of iron and 
heat against the other. One square foot of the iron will transmit 
through it a given number of units of heat into the water at a 
given temperature in a given time; two square feet twice as many, 
and three, three times as many, and soon. Put a cover upon the 
pot and seal it tight, leave an orifice for the steam, and that is a 
steam boiler with all its mysteries. 

The old-fashioned, plain cylinder boiler is a plain cylindrical pot 
over the fire. If enough plain cylinder boilers presenting the 
requisite number of square feet of absorbing surface are put into 
a cotton mill, experience has shown that they will make a yard of 
cotton cloth about as cheaply as tubular boilers. this is so, 
why do not all put them in? Because it is the crudest and most 
expensive form of boiler when its enormous area of ground, brick- 
work, and its fittings are considered. Not all have the money or 
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the room for them. To reduce space, the area is drawn in side- 
wise and lengthwise, but we must have the necessary amount of 
square feet of absorbing surface, consequently the boiler is doubled 
up, so to ae and we havea “ fiue boiler.” We draw in side- 
wise and lengthwise once more and double up the surface again 
and that is a “‘ tubular boiler.” That includes all the “‘ mystery 
on that subject. 

Now we find among the mills, just as I imagine we 
should upon the railroads, that the almost universal tend- 
ency is to put in too small boilers and furnaces. To 
skimp at boilers is to spend at the coal yard. Small 
boilers mean heavy and over deep fires, and rapid destruc- 
tion of apparatus. In sugar houses you will see this fre- 

uently illustrated, and will find 16in. fires upon their grates. 

e have found that as we could persuade mill owners to put in more 
boilers and extend their furnaces, so that coal could be burned 
moderately and time for combustion afforded, we often saved as 
high as 1000 tons in a yearly consumption of 4000. Now, when 
the ordinary locomotive sends particles of coal into the cars in 
which I am riding, I do not think it would be unfair criticism to 
say that the process of combustion was not properly carried out. 
When we see dense volumes of gas emitted from the stack it is 
evident that a portion of the hard dollars which were paid for the 
coal are being uselessly thrown into the air; and it will be well to 
remember that only a little of the unburnt gas is visible to the eye. 
One point I wish to make is this. We find, as I have said, that as 
we spread out with boilers and furnaces in the mills, so that we can 
take matters deliberately, we save money. 

Now, coming again to locomotives. I think if we examine the 
subject carefully the fact will strike us a little curiously. The 
first locomotive built in Philadelphia weighed about 14 tons. 
Judging from the cut I have seen, I should think her furnace might 
have been 30in. square. We have gone from that little 14-ton 
engine to machines of 50 and 60 tons, perhaps more. The engines 
have been increased over four times, but I will ask you if the 
furnace areas have been increased in proportion? Some of the 
furnaces of the engines are 6ft. by 3ft., but that is an increase of 
less than 3 to 1 of furnace, as against 4 to 1 of weight of engine. 
When my attention was first called to this matter, I had supposed, 
as most people do who are outside of the railway profession, that 
there was something subtle and mysterious about railway engi- 
neering that none but those brought up to the business could 
understand. Possibly it is so,and I am merely making suggestions 
for what they are worth, but I think the position I have taken in 
this matter was established by some experiments of three weeks’ 
duration, which I ducted between Milan and Como, in Italy, 
for the Italian Government, in pulling freight trains up grades of 
100ft. to the mile. The experiments were made with an engine 
built by the Reading Rai . We competed with English, French, 
Belgian, and Austrian engines. These machines required the best 
fuel to perform the mountain service, and could use coal dust only 
when it was pressed into brick. We used in the Reading Railroad 
machine different fuels upon different days, making the road trip of 
120 miles each day, with one kind of fuel. We used coal dust scraped 
upin the yards, also the best Cardiff coal, anthracite, and five kinds of 
Italian lignite, the best of which possesses about half the combus- 
tible value of coal. The results in drawing heavy freight trains were 
equally good with each fuel, the engine having at all times an 
abundance of steam on heavy grades, no smoke nor cinders, and no 
collection of cinders in the forward part of the engine. The 
fireman arranged his fires at a station, and did little or nothin 
except to smoke his pipe and enjoy the scenery until he reach 
the next station. An incident occurred to prove that we were not 
playing with the machine. They told me one morning that we should 

given a load of 25 per cent. less than the maximum load of an 
engine of her class—30 tons. We started up the 100ft. grade 
and found we could barely crawl, and our engineer got furious over 
it. He thought they were repeating a trick already attempted by 
screwing down a brake in ascending a grade. We detected it, 
however, and found a pair of wheels nearly red hot. Upon 
this occasion we found nothing amiss, except full cars where 
they had reported only a light load. We. pulled to the of 
the hill, the steam blowing off furiously all the time. This 
was a new experience to the Italians, and might surprise some 


Americans. When we arrived at the station the eo general. 


and his corps of engineers were evidently ami and it was 
evident we had captured them. He said to me, ‘‘I can congratu- 
late you, signore, on possession of a superb machine.” Afterwards 
one of the engineers said to me : “‘ Do not let it be known that I 
told you what you have hauled or I shall lose my place, but you 
have drawn 50 per cent. more than the maximum load of one of 
our 40-ton engines.” I said: “‘ You attempted to’stall us, and 
when you try it again be fair enough to give me a flat of pig iron, 
and as you pack cars on one endI will pack pig iron upon the 
engine until she will stick to the track, but rest assured that you 
will not be able to get that steam down.” The experience with 
that engine proves conclusively to my mind that the general 
one of steam making are the same for both stationary and 
ocomotive practice. The grand secret of the success of that 
Wootten engine was the enormous area of the grate surface, being, 
if I remember correctly, 7ft. by 9ft., permitting thin fires to 
be carried and complete combustion to be obtained before 
the gases reached the boiler tubes. An enormous crown 
sheet was presented, and that is where the bulk of the work 
of any boiler is done. Thin fires accomplish this, As already 
stated, a given amount of coal generates a given amount of gas, 
and this gas requires a given amount of air or oxygen. This air 
must be supplied through the grate bars and then pass through the 
interstices of the mass of heated coal. It requires about 10 cubic 
feet of air to consume 1 cubic foot of gas. In stationary boilers 
we find that if we use “‘ pea” and “‘ dust” coal, an extremely thin 
layer must be used, or the 10ft. of air per foot of gas cannot pass 
through it; if ‘‘ chestnut” coal be used, the thickness may be 
increased somewhat; ‘‘stove size” allows a thickness of 6in., and 
“lump” much thicker, if any wise man could be found who would 
use that coarse, uneconomical size. Of course, I am speaking of 
anthracite coal. Opinions differ about “‘ soft coal,” but the same 
general principle applies as regards an ‘inobstructed passage of air 
through the hot bed of coal. 

Now, it will be agreed that the locomotive of the future must be 
improved to keep up with the times. Fierce competition requires 
increased efficiency and reduced expenses. I am told by you rail- 
road gentlemen that the freight business of the country doubles 
every ten years. Trains follow close upon each other. hat are 
you going to do? Are you to double, treble, or quadruple your 
tracks? It seems to me much remains yet to be done with the 
locomotive. We must burn a great deal less coal for the steam we 
make, and after we have made steam we must use that steam up 
more thoroughly. In the short cylinder required by locomotive 
service, the steam entering at the initial pressure pushes the piston 
to the opposite end, and it then rushes out of the exhaust rye | 
enough to drive another piston. Of every 4 dols. worth of 
consumed, at least 2 dols. worth is absolutely thrown away. Or, 
of every 10,000 dols. spent for fuel 5000 dols. are absolutely 
wasted. How can we save this? It would seem obvious that if 
steam rushes from the exhaust of an engine strong enough to drive 
another engine, the common sense of the thing would be to put 

ther engine ’longside and let the steam drive it, and we should 
get just so much more out of our 4 dols. worth of coal. It seems 
evident that we must follow the lead of the steamship men and 

pound the | tive engine, as they have done with the 
marine 

Next we must attack the extravagant furnace and increase its 
area and reduce the depth of the bed of coal. The difficulty of 
making this change seemed to me to be removed, on examining an 
engine on the Providence and Bristol Railroad the other day. e 
machine was made at the Mason Works of Taunton. It was an 
engine and tender combined, the truck being at the rear end of the 
tender, and the drivers placed well in advance of the fire-box, so 
that the maximum weight of both engine and tender rested upon 


the drivers. In thus removing the drivers from the proximity of 
the fire-box, abundant facility is afforded for widening the fire-box so 
as to obtain a grate area as large as that of the Wootten engine, or 
of a statio: boiler. It seems to me the increase of grate area 
can be obtained only by widening ; for a length of more than 6ft. or 
7ft. is very hard upon the fireman. You certainly cannot get 
more power by tse oh present fire-boxes except by an 
enormously increased waste of fuel, which all will concede is 
already sufficiently extravagant. In arriving at the conclusion of 
these hasty, and I fear somewhat incoherent remarks, I would ray 
that the object aimed at for the improvement of the locomotive 
would be reached first by making steam economically by employin 
such increased grate area as will permit running thin fires an 
moderate or cormparatively slow draft; and, secondly, in economi- 
cally using the steam which has been economically made by com- 
pounding the engine. 


OUR HEAVY GUNS. 


Sir F, BRAMWELL delivered his address as President of the 
Birmingham and Midland Institute on Monday night. He took 
for his subject ‘* Big Guns.” 

Apologising for addressing a Birmingham audience on big guns 
rather than upon small arms, the President stated that the gurs 
with which Nelson fought successfully against unarmoured wooden 
ships, and which remained until the last thirty years, were cast 
iron muzzle-loaders rarely ding a calibre of 6 3in., a length of 
bore of 9ft., or 17 calibres, and a weight of 56cwt. The gun had 
a smooth—unrifled—bore of uniform diameter from end to end, 
and fired a spherical shot of 32lb. weight. After describing 
the defects of ordnance of this kind, and especially the dis- 
advantages of the oe ball, he said his audience would under- 
stand how it was that the cannon ball has, aftcr so many years 
of use, disap from modern guns, and that its place is taken 
by an elongated projectile with a head in the form of a Gothic arch 
and having a total length of some 3 to 38 calibres. The altera- 
tion of the form of the projectile gives us the powcr of possessin, 
so much of the initial velocity as was lost by the old spheric 
form, and also the greater power of attack ra unit of area struck; 
but from the point of view of the duty of the gun in producing 
the muzzle velocity the change of form of the shot is a very grave 
matter. It isa matter involving no less than the change from 
smooth bore to rifle bore, the change in the length of the gun, the 
change in the nature and the quality of the powder, and even- 
tually the change from the muzzle-loading to breech-loading. 
Obviously that which gives the velocity to the shot must be the 
pressure of the powder acting upon the area of the base of the 
shot throughout the travel in the gun ; and if there are shots of 

ual weight and equal length of travel in the gun, it is clear that, 
pe the form or whatever the area of the bore of the gun— 
t.e., the base of the shot—the total average pressure must be the 
same. Having reminded his hearers that the whole of the 
energy of the powder was not expended on the shot, but a large 
proportion on the expulsion of the gases caused by its com- 

ti the President went on to show how the difficulties 
in loading and sponging long modern guns and in the requirements 
of “‘ windage,” that the projectile shall not stick fast in the opera- 
tion of insertion, had led to the adoption of the breech-loading 
principle. The difficulty of erosion was endeavoured to be over- 
come by the use of what was known as a gas check, which consisted 
of a disc of copper attached to the base of the projectile and of 
such diameter that it could be passed down the bore from the 
muzzle, but so constructed that on firing the ure of the powder 
gases should swell it out and cause it to fill up the bore and the 
rifle grooves themselves. It was found that though the gas check 
might thoroughly fit the bore when it was expanded, it did not 
steady the projectile as a driving band does, and thus the extreme 
accuracy of the shooting was impaired. Breech-loading is the 
remedy for all this; but it made enormous demands on the gun 
constructor in making a breech point capable, in the case of a 
100-ton gun, of ee a strain of as much as 5800 tons, to 
be absolutely gas-tight, and to be opened or secured in a few 
seconds of time. Passing to the structure of the gun, the President 
dwelt upon the difficulty of producing a thickness of metal am | 
at the firing an equal expansion throughout its thickness, an 
showed how it was possible under the strain of firing to extend the 
skin of the bore to the point where rupture would begin, while the 
outer layers of the metal should be so little expanded as to afford 
no sufficient aid te this skin. It is with the view of curing these 
defects that the system of putting an initial compressive strain on 
the inner metal by means of an initial tensile strain on the outer 
metal has been devised and adopted. But there is another con- 
struction of gun which admits of the theoretical calculations bein 
much more nearly followed—namely, the system of coiling flat stee 
wire or ribbon around the tube, laying on these coils cold, and under 
predetermined tensions. There are many hopeful features about 
this system. Steel in the form of wire or ribbon is in a condition of 
very great tensile strength. The section of the material being so 
small it is very unlikely that there can be any concealed flaws. 
Moreover, if there are any, it is very unlikely that in the successive 
layers of ribbon such flaws would be aggregated in the same of 
the winding, and thus there is hardly any chance of a considerable 
local weakness. Further, if there be a flaw it cannot go on spread- 
ing, as it may do through solid metal, but must be confined to its 
own layer. These are all important elements in favour of the use 
of steel wire or ribbon, and the President said he believed that if 
we had simply to ider the question of fortifying a cylinder to 
resist circumferential strain and nothing else, wire might unhesita- 
tingly be adopted for the reinforcement. But in these days of 
machine guns and of quick-firing guns there is always a chance that 
a big gun may be struck by one of their bullets, and it might well be 
that a bullet which was too small to inflict serious injury to a gun 
reinforced by solid steel hoops would cut the wire coils to pieces, and 
would thus temporarily render the big gun unserviceable. This 
chance renders it necessary to enclose the wire in some kind of jacket 
that shall be sufficient to afford protection against bullets from 
such artillery. These difficulties have, however, in a great measure 
been already successfully grappled with in England, and there are 
now some four or five guns and howitzers under arch the 
t being a gun of 10}in. bore, having a length of about 29 
calibres. Meanwhile, pending further experiments, we cannot 
afford to be without guns, and we must manufacture guns such as 
artillerists all over the world agree should be employed. After 
describing the method of casting and forging steel guns, and testing 
them when made, the President reviewed the progress that bad been 
made in English ordnance in the last ten or twelve years. As regards 
dimensions of weapons, whereas in 1874 the 38-ton muzzle-loader 
was the eo ape gun we had ever made, we are now making 110-ton 
guns entirely of steel and breech-loading, having a shot travel of 
25 calibres, a weight of projectile of 18001b., a muzzle velocity of 
2106ft. per second, and a muzzle energy of 55,010 foot-tons. We 
have in the service or are making up to this time in all some 300 or 
400 Gin. guns. These have been made in successive lots, and on 
each oecassion such improvements have been introduced as experi- 
ence has dictated, so that there are as many as five marks or stages 
of development. Of these 6in. guns, from those already in the 
service thousands of rounds have been fired, including the proof 
rounds and a considerable proportion of other rounds with full 
charges. There is an old saying, “‘ that bachelors’ wives and 
old maids’ children are perfect.” Perfect likewise are the guns of 
the critics, and for the same reason—they have no existence. 
Therefore they have never been fired and therefore they have never 
failed. As regards the cost of tests of guns and experiments, the 
President mentioned that the expense attending the trial of sample 
projectiles out of an order for £10,000 or £15,000 worth ex 
£2000. He argued, however, that it was absolutely necessary, and 


that if we wished that the nation’s means of defence should be 
kept up to cope with the means of offence of those who may covet 
this country or pet woe grown: we must be prepared to incur and 
even encourage & expenditure on experiments, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tue orders arriving at the mills and forges are required to be 
delivered in so short a time after their receipt that it is evident 
that buyers’ stocks continue very low, and that they are only 
supplying early necessities. This state of things would greatly 
operate to makers’ advantage if a revival were suddenly to make 
its appearance, At present, however, indications are not in favour 
of any such improvement, and ironmasters have to remain 
satiated: with @ continuance of the existing somewhat slow 
deman 

Sheet makers are in & measure congratulating themselves this 
week upon 1 occurrences — resulting in the closing of two 
works—which are likely to operate in the direction of lessened 
competition. They contend that to do a large business at prices 
which ultimately prove to be worse than profitless is a style of 
trading by which no one benefits, and for which the market is the 
better when removed. ‘The production of sheets this week is 
from this same special cause smaller than it has been for some 
time past. Makers are taking advantage of this circumstance to 


demand better prices, and where deliveries are required at an | lis 


early date of good quality sheets they arc meeting with some 
success in their advanced demands. 

Some makers who are more independent than certain others on 
the score of orders, are this week quoting £6 5s. to £6 10s. for 

vanising sheets of 24 gauge, and other gauges in proportion. 

‘ost makers, however, are still to accept £6 to £6 2s. 6d., 
a price which leaves only a margin of profit even with the 
most economical plant. 

The rapid approach of the end of the quarter is not favourable 
to the giving out of new business this week. Consumers are trying 
to limit deliveries until next quarter comes in, so as to keep down 
accounts as much as possible. The works, however, keep on pretty 
well, Another circumstance which is just now operating to limit 
new orders is the anticipation which some buyers indulge of a 
reduction in ironworkers’ wages during next quarter. With a view 
of obtaining all the benefit they can from such an event, they are 
disposed to curtail t buying op Inasmuch, however, 
as some time must elapse before any change in wages could be 
effected, consumers need not look for any lower prices at present; 
and the chances of an alteration in wages are less favourable this 
week than last, since prospects of a reduction in the North of 

land are less definite. 

n Change in Wolverhampton yesterday and in Bi 
to-day—Thursday—the good harvest led to the expression of more 
hopefulness regarding the prospects of the country trade, The 
firm condition of the Scotch and Cleveland markets was also noted 
with satisfaction. Bars, hoops, strips, and stamping sheets were 
the classes of material most sought after for home consumption ; 
while inquiries on account of foreign customers were principally 
for galvanised sheets and tin-plates. Russia has been a good market 
for some time past for sheets and plates, but in consequence of the 
lateness of the season, the Russian orders are now falling off. With 
Canada a good business is still being done in sheets and bars, and 
Australian orders are fully up to the recent average. 

Marked bars are still quoted at £7 per ton, but not many of the 
makers are able to secure the list price. The medium and common 
qualities are in most request, the price obtained for the former 
being about £6, and for the latter £5 down to £4 10s. was the 
minimum, 

Boiler and other oe are quoted by the New British Iron Com- 

y as follows :—£8 for best Corngreaves, £9 for Lion, £10 for 

t Lion, £11 for double best scrap Lion, £12 for treble best Lion, 
and £13 for extra treble best. Sheets of 20 gauge are quoted £8, 
£9, £10 10s., and £11 105., according to quality; and best charcoal 
sheets £13. Strip and fender plates are £7 10s. to £8103. Slit 
rods the New British Iron Company quote £6 5s. for Corngreaves, 
£7 C.G.C. brand, £7 10s. Lion, £9 best Lion, and £11 10s. best 

’ , according to quality. oops the company quote 
£7, £8, and £9 10s. Steel hoops are £8 10s., and best charcoal £8. 

The practice which is becoming more general among the thin 
sheet makers to roll their product out of steel in the form of tin 
bars, blooms, billets, and plate scrap, is resulting in a decreased 
employment of forge hands at best sheet works. At Messrs. 
Baldwin’s, Wilden Works, the ‘puddlers are under notice that 
their services can be dispe with since the f will be laid off, 
and steel will take the place of puddled iron. The price of plate 
ends delivered here from Welsh works is about £3 15s. to £3 17s, 6d., 

essrs. Jno. Knight and Co,, Cookley Ironworks, quote working 
up sheets £10 10s.; soft steel, £11 10s. ; qual £19 ; crown 
bars, £7 ; plough bars, £9; and c' bars, £15. Tin-plates 
they quote—charcoals, 23s. per box; cokes, 19s.; ternes, 17s, ; 
tin sheets, 24s, 6d. for cokes, singles ; and 29s. 6d. for charcoals, 

: strips are selling well, and gas tube strips are in 
increased inquiry. The former are £5 5s. per ton for ordinary 
sizes, and the latter £4 15s., omy, for narrow gauges, Angles and 
tees are about £5 to £5 5s., oning them at the customary 10s. 
per ton above the prices of bars. Plate prices are without change. 

The extent of pig iron sales made in Wolverhampton yesterday 
and in Birmingham to-day was not pi C 8 
mostly covered themselves before the recent advances in imported 
brands, and they are now generally indifferent about operating. 
Some of them are bought forward for six or twelve months. 
With the market against them, they are now content to let well 
alone for a time. Sellers, however, keep up their quotations, 
encouraged this week by the strength manifest in the North 
markets. Good Northamptons are quoted 35s. 6d. to 35s. 9d. 
delivered, and Derbyshires, 36s. to 36s, 3d.; but consumers will 
not generally give within 9d. per ton of these prices. Lincoln- 
shires are out of the market at the quotation of 38s. per ton. 
So, too, is the Thorneliffe brand at 47s. 6d. 

Only limited sales of native pigs are being booked, and producers 
are becoming increasingly chary of running up large accounts. 
Prices are without much change. Common forge sorts are 27s. 6d. 
easy ; common foundry, 30s. to 32s, 6d.; medium sorts, 35s. to 42s, 

ling to mixtures; and best forge pigs, 50s. to 55s. Prices of 
scrap iron are following the general tenour of the market, Welsh 
sheet shearings are this week being offered at 40s. per ton—a 
reduction of 2s. 6d. per ton on last previous contracts. It used 
to be considered by the makers that prices could never go below 
503s. per ton; but times have c! since then, 

There would seem but little chance of the colliery owners 
assisted by concessions from the men to tide over the present 
times. Matters as they affect Cannock Chase were considered a 
few days ago at an important meeting in Birmingham, The em- 
a fr explained to the men’s representatives that, owing to the 

ow price of coal, they could not work the collieries at a profit. In 
order to continue operations, it was necessary for the day men to 
agree to work forty-eight hours in five days, instead of forty-eight 
in six days. A mass meeting of the men has this week been held 
to consider the answer. A resolution was ‘objecting to an 
interference with the hours of labour,” but stating that if they 
could render any assistance to the employers by restricting the 
output to five days—of eight hours—per week, they were willi 
todoso, The men urged that the employers should seek relie 
from owners of royalties, and from the railway companies, ‘‘ rather 

nm ask men who were now to get a living to work two 
hours a day longer.” 

The miners f the Patent Shaft and Axletree Company, Wednes- 
bury, have declined to accep posed increase of their stint. by 
one-third, and are resolved to strike against it, The company 
state that it reluctantly makes the demand in the face of increased 
foreign competition. 

Some improvement is perceptible this week in the North Staf- 


ra ti 


e freer buying of export merchants, who apparently believe 
that prices have touched bottom, and by home consumers who 
desire to replenish their lessening stocks. Prices, however, are no 
stronger. Crown bars are £5 10s. per ton; best qualities being 
103. to 15s, extra, delivered at Liverpool or equal. Plates range 
from £6 17s. 6d. to £7 5s., and best sheets are £6 10s. to £6 15s.; 
the quotation for medium qualities being £6. Iron hoops can be 
had at £5 5s. to £6 5s. Pigs have slightly improved. 

Indian orders are here and there coming to hand a little more 
freely, and several others of an engineering sort are in prospect. 
It is known that the Indian State Railways are requiring ironwork 
for wagons and other materials, and efforts are being made to 
secure the orders for this district. Bridge builders note with satis- 
faction that inquiries continue to come out from some of the home 
railway companies, The Mi d Railway is just now in the 
market for some ironwork for bridges. Pipe founders still complain 
of the exceedingly low prices. Tenders are going from this district 
for the supply of _ needed by the local authorities of Hucknall 
Huthwaite, near Mansfield. 

The operative chain makers of Veni Heath, have now entered 
on the seventh week of their strike. They seem determined to 
have the whole of their demands conceded, and threaten that if 
masters do not speedily come to terms thgy will formulate a 4s. 


t. 
The forged nailers in the Hilesowen district have decided to 


give the nailmasters’ fourteen days’ notice for the 1879 list. It hes 


anticipated that a refusal by the masters of this concession will 
followed by a strike. 

The determination of the Birmingham Central Tramways Com- 

to adopt the cable system on a portion of its line is likely 

to find increased work in this district. Some local firms have 
already sent in tenders for the supply of points, crossings, girders, 
and other ironwork required in the construction of the new cable 
line, which is to be begun at an early date. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—To judge from the general tone of the talk which 
goes on in the iron market, the prospects of trade would seem to 
be more hopeful, and unquestionably a better feeling prevails ; but 
there is no appeciable increase in the volume of actual business 
doing, and although prices are steady at some advance upon the 
late low rates, makers have not been able to maintain the full 
rates they have recently been asking. What is the basis for the 
better feeling which prevails it is difficult to understand ; in the 
large iron using branches of industry, except that local forge pro- 
prietors are rather better off for orders than they have been recently, 
there is no increasing activity from which any large expansion of 
demand for the raw material can be expected; what strength the 
market has gained during the last few weeks has been due to 
lessened production and not to increased demand, and although for 
the present a steadier tone has been given to trade, this has not 
been established on a healthy basis as to produce of itself a feeling 
of confidence with regard to the future, 

The Manchester iron market on Tuesday brought together a 
fuller attendance than I have seen for some time past, and a more 
pears feeling seemed to find expression. The market, however, 
did not bring forward any large weight of business. For pig iron 
only a limited inquiry was reported generally. Where buyers are 
disposed to enter into transactions of any importance, they are 
based either on a return to something like the recent very low 
rates, or they are for long forward delivery, neither of which con- 
ditions makers seem inclined to entertain, and the actual business 
doing is confined to occasional parcels which consumers have to 
buy for present requirements, and upon which makers are able to 
hold out for an advance upon late minimum rates. For Lancashire 
pig iron makers are firm at 35s. 6d. to 36s. 6d., less 2}, for forge 
and foundry qualities delivered equal to Manchester, and for good 
district brands the same figures also represent about the average 
current rates, but there are one or two sellers pre to take 6d. 
to 1s. per ton under the above prices. In outside brands offering 
in this market prices are being well maintained, and for both 
Scotch and Middlesbrough iron makers generally are firm at their 
quoted rates. 

@ average quoted prices remain unc rom abou 
_ 6d., less 24, for good foundry qualities delivered equal to Man- 

ester, 

The local finished iron makers are in most cases fairly off for 
orders, but they are not able to get any materially better prices. 
The slight advance in Staffordshire » which are now quoted at 
£5 per ton for delivery into this district, tends towards a stronger 
tone, but there does not seem to be much doing at the advance, and 
it is exceptional where more than £4 17s. 6d. is being got for 
Lancashire bars, whilst hoops remain at about £5 5s., and sheets 
about £6 10s. per ton. 

The condition of the engineering trades throughout this district 
remains without improvement; with but few exceptions works are 
only indifferently supplied with orders, and some of the large 
concerns have had to go on short time. New orders still come 
forward so slowly that, in many cases, they are not replacing the 
contracts that run out, and the outlook for the ensuing winter is, 
if not despondent, by no means encouraging. 

This week I had an opportunity of going over the Ribble works 
at Preston, where the corporation are improving the waterway of 
the river, so as to make it navigable for large ocean-going steam 
and building extensive docks. The work, which was commen 
in October, 1884, has made very satisfactory progress, and one 
portion, which consists of a diversion of the river, is, so far as the 
excavation is concerned, now practically ee During the 
two years the work has been in progress nearly 2,500,000 yards of 
earth and about 170,000 yards of rock have been excavated, and in 
addition considerable progress has been made in the building of the 
dock walls. There are at present employed on the works about 
1500 men, five steam navvies, thirteen locomotives, about 500 
trucks and wagons, and five large Cornish pumps, besides numerous 
smaller ones. From the excavated material an embankment, three 
miles in length and averaging forty yards in width to 18ft. and 
20ft. high, has been formed along the river, which has already 
resulted in the reclamation of over 100 acres of land, and a further 
reclamation will be effected when the embankment is completed. 


thought possible that a protracted investigation before official 
arbitrators and umpire would have been necessary to enforce the 
use of safety lamps in any mine, however well managed and 
efficiently ventilated. Such a course of procedure has, however, 
been necessary in the case of the Ladyshore Colliery, near Bolton, 
where up to the present the owner and the men have persisted in 
working the mines with naked lights, After the explosion at the 
Clifton Hall Colliery, Mr. Joseph Dickinson, H.M.’s Chief Inspector, 
served notices upon the owners of other collieries in Lancashire 
where naked lights were still in use in the mines, to the effect that, 
in the opinion of the Inspector of Mines, this system of working 
was defective, and dangerous to the persons employed in and about 
the mines, and must be remedied. With this notice the various 
colliery proprietors—with the exception of Mr. Herbert Fletcher, 
of the yshore Colliery—complied, by abandoning the ure of 
naked lights and replacing them with safety-lamps; but in the case 
of Mr. Fletcher an expensive arbitration, with ultimate reference 
to an umpire—Mr. Robert Wi ley, mining engi , of Man- 
chester—has been necessary to enforce the request made by Mr. 
Dickinson in his capacity as Inspector of Mines. An arbitration to 
enforce so obvious a duty, and which was strikingly emphasised by 
the actual occurrence of an explosion at the colliery whilst the 
inquiry was in progress, could of course have only one result, and 
the umpire has awarded that Mr. Fletcher shall cease to work the 
mines at his colliery with open lights as heretofore, and that he 
shall work, and caused them to be worked, with safety lamps; and 
he has further awarded that the costs of the arbitration shall be 
paid jointly by Mr. Fletcher and the Secre of State. 

The commencement of the usual winter’s demand for house fire 
classes of fuel is giving some animation to the coal trade of this 
district, and many of the collieries are getting into full work, whilst 
there is much less coal going into stock. ‘The increased de’ 
does not make itself appreciably felt in other classes of fuel outside 
those suitable for house fire consumption; steam and forge coals 
and engine classes of fuel still meet with only a very slow sale and 
are plentiful in the market. In round coals prices show a tendency 
to stiffen, which in all probability will lead to some advance with 
the close of the month, but otherwise there is no quotable altera- 
tion at present. 

For shipment there is a fairly good demand, with rather be‘ter 
prices being got. 

Barrow.—I have to report a continuance of the steady tone in 
the iron trade of this district, which set in about a month ago. A 
good demand is experienced for all classes of hematite pig iron, and 
sales have taken place which dispose of large parcels that have 
accumulated at makers’ works, and in the hands of holders gener- 
ally. Stocks of iron which a month ago stood at 220,000 tons have 
been reduced to 200,000 tons, and a further reduction may be 

, as delivery engagements have been largely entered into 
which will require attention before the close of the shipping season 
at the end of October. In the meantime makers have not mate- 
rially increased their output, and as a consequence they are able to 
maintain a very firm tone all round. Prices are steady at 42s. to 
42s. 6d. per ton net, at works, prompt delivery, for mixed 
Bessemer qualities, and at 41s. to 41s. 6d. for No. 3 forge ard 
foundry iron. In some cases where makers are favourably 
situated for orders higher quotations than these are asked. There 
is reason to believe that the position of the iron trade will enable 
makers to employ half the number of their furnaces during the 
winter. This will represent an output of from 25,000 to 27,000 
tons of pig iron per week. Steelmakers are well ea nee on rai 
and they have large orders on hand for rails and tie which wi 
ensure @ continuance of present activity during the autumn and 
winter months. There is a good inquiry for rails, especially on 
foreign account, and home railway companies have been buying 
lar, ant of late. The demand for merchant steel, however, is incon- - 
siderable, and the minor branches of the steel trade are, generally 
speaking, short of orders. Shipbuilders have not booked any new 
orders, and work is so scarce that a large number of hands are ex- 
pecting every day to be paid off. The employment of a large number 
of steamers in the shipping trade which for some time have been laid 
up has obviated any immediate necessity on the part of the ship- 
owners to place new contracts; but a few are in the market and it is 
hoped and expected some of them will be secured by builders in the 
district. The improved demand for iron ore experienced during 
the past few weeks has resulted in the disposal of large parcels of 
heavy stocks. Quotations are steady at 9s. per ton at mines. 
and coke are steady and in regular demand at unchanged rates. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THOUGH the cheerful tone noted in iron circles still continues, 
iron can still be bought for forward delivery at present abnormally 
low rates—a fact which does not encourage hopes of any decided 
improvement on an early date. In some departments, however, 
there has been more business done, and consumers have no great 
stocks to fall back upon. They will find no difficulty in oe 
supplies from the larger stores. The leading companies have fou 
some demand for their shares, which have consequently advanced, 
much to the comfort of investors, who see in the improvement 
promise of ent prosperity. 

In the railway material trade there is again more doing in wagons, 
though the productive power of our establishments are by no 
means fully employed. Rail orders only partially affect the 
Sheffield district, as the manufacturers, with the low quotations 
which have been current since the Railmakers’ Association came to 
an end, find it increasingly difficult to take contracts in the face of 
competition from firms who have their works situated at the coast. 
For wheels, springs, and similar goods, there has been a little more 
animation ; but the heavy orders which were anticipated from the 
colonies have not come to hand, and there has not been such an 
increase in the rail orders for the United States as was expected. 
Crucible steel continues quiet, the development of special steels for 
certain purposes in which high class crucible was at one time 
solely used, having militated seriously against the oldest of our 
staple industries. Engineers report that they are doing only a 
moderate business in the larger descriptions of plant and machinery. 
Though the armour-plate mills are running full time, chiefly on 
Government orders, there is not anything like the demand which 
was expected for heavy steel ings for ord , and for marine 
engines. It was thought the Government would follow up the 


The entrance basin to the docks has been almost entirely jl 
and the stonework for one setof lock gates is in a fairly advanced con- 
dition. The construction of the dry docks is being actively pushed 
forward, and for one of them over 600 of the dock wall has 
been raised to a height of 20ft. or half the total height. This wall, 
which at the foundation is 17ft. in width, is formed of concrete— 
nine to one—with pre chunks of red sandstone carefully 
embedded in it, and I may add that the whole of the dock walls, 
withthe exception of stone dressings on the top, are built up of 
concrete in a similar manner, the materials for which are obtained 
from the excavations. The rubble obtained from the excavations 
is also being utilised for the formation of training walls in the 


y | river, and about 60,000 yards have been sent down. The south 


wall has already been carried to a point opposite Lytham 
Dock, and is ultimately to be extended to a point about one mile 
below Lytham pier, but the construction of the north training wall 
will not be commenced until it is found to be necessary. To main- 
tain a requisite navigable depth in the river, it is she wpa that 
extensive dredging will be required, and two excepti powerful 
steam dredgers—one of which is already at work—are being pro- 
vided, with a number of ially constructed iron mud ver my 
The work is being carried out by Mr. T. A. Walker, of London, 
who has also in hand the building of dock extensions at Barrow. 
After the disastrous explosion some time back at the Clifton 
Hall Colliery, near Manchester, where it was proved the men were 
allowed to work with naked lights, it scarcely have been 


important orders recently — for armour by calling for steel 
for the arming of the new war ships. As yet, this has 
not been done. 

In the lighter industries several houses report an improved 
demand for saws, files, and edge-tools. The sheep-shear, scythe, 
and sickle-making firms have had a very good season. For sheep- 
shears the South American and colonial call has been much heavier 
than last year, which proves that the wool growers have largely, if 
not completely, recovered from the terrible drought which did 
such havoc among the flocks two seasons ago. Spring and table 
cutlery is in pretty brisk request, chiefly on foreign account, 
though some better orders have come in from home markets. 
Some firms are not able to give their men full employment, but, on 
the whole, there is not much to complain of in the cutlery trades. 
There is also a much better business doing in the silver and plated 
indust.ies, The Australian markets are more fertile in orders, and 
two of our leading houses have been exceptionally favoured from 
that quarter during the last few months. Another department 
which has shown signs of revivalis the razor manufacture. Several 
local firms have had good orders of late from various home and 
foreign markets. Surgical instrument makers, brassfounders, and 
stove-grate manufacturers are doing a fair business, which in the 
two first specialities promises to increase during the winter quarter. 

American trade generally continues to improve, and the advance 
in the price of wool will greatly benefit several of the colonial 
markets, particularly those where a business is done. The 


wool-growers, by getting a longer price for their chief commodity, 


| 
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will be encouraged to lay in stocks of the cutlery and hardware 
they need, to take advantage of the favourable turn in prices, and 
this can have nothing but a beneficial influence upon the home 
industries. 

Our local collieries are doing more business with Hull for export. 
During August the weight taken to Hull was 128,448 tons, against 
126,920 tons for the corresponding month of 1885, showing an 
increase of 1528 tons. Denaby Main heads the list with 10,776 
tons, against 3000 tons in August last year. Aldwarke Main, 
Corton Wood, Carlton Main, Houghton Main, Kiveton Park 
Swaithe Main, Thorncliffe, Wath Main, Tryston, and Mitchell 
Main all show substantial increases. 

Our commercial houses and business firms generally have been 
much interested in the publication of the Board of Trade Journal, 
the new monthly periodical devoted to tariff and trade notices an: 
commercial information of different kinds. It is believed that the 
journal will be of great value, particularly if its scope should be 
extended and the issue be more frequent. e two numbers iss’ 
deal with recent tariffs alterations, decisions affecting the applica- 
tion of Customs tariffs, the tariffs of Roumania, with statistical 
tables, reports from her Majesty’s representatives and foreign 
consuls, and other matters of interest to trading establishments. 

In the Erewash Valley there has been an improvement in the 
house coal trade, though demand has not been equal tosupply, and 
prices therefore remain unaltered. Most of the pits are makin 
three-quarters time. Common qualities of house coal are off 
for rail sale from 5s. 6d. to 6s. 6d; yet even at this low figure 
little business is doing. In iron there is little change in this im- 
portant district, and engine fuel sells very slowly, prices keeping 


as low as ever. 

ing as follows: No. 1 foundry, 34s. to 35s.; No. 2, 
32s. to 33s.; Nos. 3 and 4, 31s.; forge pigs run from 28s. to 30s ; 
and mottled and white, 27s. and higher. A better business is 
doing in pipes and ordinary castings, and the Staveley works are also 
well employed in these specialities. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE pig iron market held at Middlesbrough on Tuesday last was 
decidedly firm in tone; for it seems now to be widely believed that 
the depression which has so long prevailed is at last beginning to 
pass away. The demand for Cleveland pig iron is slowly improving. 
Consumers, however, show little disposition to speculate, all that 
they purchase being for prompt delivery. A fair amount of business 
was done, and sellers evinced throughout an unyielding spirit. 
Neither makers nor hants would take less than 30s. per 
for No. 3 g.m.b. for prompt delivery, and some hold out for more. 
All of them idér their position to have been much strengthened 
since the restriction actually commenced. The price of grey forge 
remains at 29s. per ton. Warrantsare nominally 30s. per ton. 

The stocks in Messrs Connal and Co.’s pig iron stores are still 
increasing, though at a much slower rate has been the case 
for some time. On Monday last the Middlesbrough stock was 
299,582 tons, being an increase for the week of 860 tons, and at 
Glasgow the stock was 821,237 tons, or an increase of 2005. 

This month’s shipments of pig iron have been so far satisfactory, 
51,661 tons having been oer so far, as against 44,479 tons in 
the corresponding portion of August. 

The demand for finished iron has not improved, but prices are 
somewhat firmer, in sympathy with the increased firmness in price 
of pigiron. Ship plates are still £4 7s. 6d. per ton; common bar 
iron, £4 10s.; and angle iron, £4 5s., all free on trucks at makers’ 
a 2 per cent. disco amt lied with orders, 

teel manufacturers are well supplied wi' but prices are 
extremely low. Ship plates command £5 17s. 6d. per ton, and 
angles £5 12s. 6d. at makers’ works. 


works are situated in the South of England. The object of the 
mation was to obtain, if possible, a monoply of the trade in 
the products manufactured. The amalgamation, Lcoeset, did not 
answer, and the two companies separated, each one taking its own 
course. The directorate of Sadler and Co. is a very strong one. 
The shares at first were eagerly sought after, and went to a con- 
siderable premium. Large extensions were made in buildings and 
plant, and all seemed to indicate a long period of prosperity for the 
company. The disappointment therefore which must be felt by all 
at the report of the directors which has just been issued 
must be very great. They say that the extraordinary shrinkage in 
the value of their manufactcres, which affected adversely the 
balance-sheet of last year, has steadily continued. 
to give the market value of a few of their special products at the 
time of the — of the company and at the present and inter- 


mediate dates. comparison is as follows :— 

1883. 1884, 1885. 1886. 
Alizarine, per Ib. 2s.6d. .. Is.6d. .. 1s. 4d. Os. 9d. 
Anilines, ,, bout 50 per cent. 

Benzole, per gallon 12s,0d. .. 38,.8d. .. 86.3d. .. Is. 6d. 

Os. 34d... Os. 3d. .. Os. 2d. .. Os. $d. 

Pitch, perton .. .. 848.0d. .. 32s. 0d. 18s. Gd. .. 138. 6d. 
Anthracene (80 p.c.).. £55 - £50 £40 -. £0 
phate of ia £15 £12 £10 
Oxalic acid, per Ib. .. Os. 6d. .. 0s. 5d Os. 44d. .. Os. 


The prices which alone they can now obtain are very much lower 
than have ever been previously known in the trade, notwithstand- 
ing that the volume of consumption has increased and stocks have 
decreased. The loss on the past year’s working amounts to 
£18,003 16s. 1d. The causes of this loss are as follows, viz.:— 
(1) Keen competition, particularly from German manuf: 

resulting in a nog 4 fall of prices. But for this—or, in other 
words, had prices kept up to their former level—no less than 
£117,258 would have been earned more than actually was received 
during the past year, without any addition to cost of production 
worthy of mention. (2) The company has lost seriously on its tar 
and ammoniacal liquor contracts. It had made, it would seem, a 
great many of such contracts, probably with the idea of pre- 
venting competition securing all available raw material. 
Tar, however, has fallen during the year 50 per cent. in 
value—a result they did not anticipate, and which has propor- 
tionately disturbed their calculations. (3) A serious fire occurred 


quality of the products they manufacture. The nominal 
of the company is £500,000, in 25,000 shares of £20 
half of the above has been paid up. The gross 

year amounted to £133,083 5s. 4d., and the value of the stock on 
the 30th June last was £38,703 14s. 11d. 

_ At the North Skelton mines, which were closed a week or two 
since, the employers, Messrs. Bolckow, Vaughan, and Co., offered 
to re-open them for machine work only, at 1d. per ton reduction. 
This offer has been accepted by the miners, and work will probably 
be resumed at once. At the Boosebeck mines belonging to Messrs. 
Stevenson, Jaques, and Co., 120 hands have received notice to 
terminate their engagements. This is said to be a direct result of 
the restriction movement. At the Marske a a to 
Messrs. Pease and Partners, about forty miners have received notice 


for the same reason, 


ton | Kurrachee; machinery, £9000 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market has been firm this week, with prices a little 
higher, in consequence of the labour agitation and the putting out 
of furnaces. As the ironmasters have determined to resist the 
demands of the colliers for an increase of wages, they are stopping 
some of their pits, and sending as much a from the others as 
possible to pete in the open market with the ters, 
most of whom have already given one advance of 6d. a day. 
During the week seven furnaces have also been put out of blast, 
the seventy-five now in operation being the s est quantity for a 
sonata number of years. The result has been a — 
stiffening in the prices of pig iron, and rather more inquiry for the 
same. The shipments in the past week were 9396 tons, as com- 
pared with 7928 in the preceding week, and 12,214 in the corre- 
sponding week of 1885. There is a reduction in the amount of 

ig iron being sent into Messrs. Connal and Co.’s stores of about 
500 tons a week, as compared with the quantity stocked several 


returning to 39s. 10d. cash. 
recorded at 39s. 104d. to 393. 114d. cash. Business took on 


Pig are generally firmer, and in a 
number of cases higher, as follows :—Gartsherrie, f.o.b. at Glas- 
gow, per ton, No, 1, 44s.; No. 3, 41s. 3d.; Coltness, 48s. and 
42s, 6d.; Langloan, 43s. 6d. and 41s. 3d.; Summerlee, 45s. and 
41s. 3d.; Calder, 45s. 3d. and 41s. 3d.; Carnbroe, 41s. 6d. and 39s,; 
Clyde, 42s. 6d. and 393.; Monkland, 41s. and 36s. 6d.; Govan 
at Broomiclaw, 41s. and 36s. 6d.; Shotts, at Leith, 43s, 6d. and 
; Carron, at Grangemouth, 46s. 6d. and 43s. 
nock, at 
Dalmellington, 40s. 6d. and 3 

Some of the steel works are busy, and there have been re 
on Change in Glasgow this week that additional shipbuilding 
orders are coming into the market. Work has been practically at 
astand for weeks at the Dalziel Steel Works, Motherwell, in conse- 
quence of a strike of the workmen, but there is now some prospect 
of work proceeding there. 

Ata number of the malleable iron works of Lanarkshire trade 
is so slack that the men are working only half-time. 

The past week’s shipments of iron and steel goods from Glasgow 
embraced locomotives valued at £7500 for Queensland, and £6750 
i 3 sewing machines, £557; steel goods, 
£4550; and general iron manufactures, £27,100. 

The demand for coals has shown a considerable revival in the 
past week, in consequence no doubt of the continued stiffening of 
prices, and the shipments show a total increase of upwards o 

lasgow, 22, tons were depa Green 3 

4276; 


Irvine, 1808; Troon, 6331; Burntisland, 25 
Grangemouth, 12,485; and Bo'ness, 7031 tons, 

The miners’ agitation is proceeding with considerable vigour 
throughout the colliery districts, and this week some of the colliers 
of Lanarkshire have made a request for the addition of a second 
6d. a day to their wages. The masters point out that the first 6d. 
has not yet been conceded all over the country, and that the 
demand is therefore premature. Very few of the ironmasters have 
yet given any increase, preferring to put out furnaces where coals 
are froking instead of making the concession. In Fifeshire the 
coalmasters have not proceeded to a lock-out, as was at one time 
pro} Their alternative policy is to institute prosecutions 
against the colliers for a breach of the regulations in working short 
time. Their rules provide that the men shall work at the least 
eleven days a fortnight, but this they have not been doing of late. 

Messrs. William Baird and Co., the well-known ironmasters, 
have erected machinery at their Lugar Ironworks in South Ayz- 
shire, for the manufacture of coal briquettes, a very handy 
fuel made from coal dust and a small proportion of pitch. This is 
the first time the manufacture has been taken up in Scotland, 
although a similar industry—patent fuel—is somewhat extensively 
carried on at Cardiff and Sunderland. The firm will be able to 
produce about 200 tons of the briquettes per day. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

AN important movement is on the eve of being started, and that 
is to bring about a reduction of coal rates on the various railways. 
Coalowners have been forced to lower the prices of coals to the 
smallest figure, to carry out reductions of wages at every turn, to 
resort to the most economical courses ve with safety of 


working, and yet for several om there has been no regular lower- 
ing of railway rates. These have been kept hard and rigid, and it 
trade that a reduc- 


1s time for the interest of all engaged in the 
tion should be made. 

Coalowners of late have adopted somewhat of a defensive policy. 
They have refused to sell at ruinous prices, and the result is that a 
keen sale has taken place of Monmouthshire coals. It follows that 
if railways reduced their rates, and so enabled owners of the best 
coals to compete more fairly, railways too would share in the 
benefit. Taking the Taff as one line of rail largely employed in 
the coal traffic, a fall of 20,000 to 30,090 tons per week must be a 
serious loss to them, and necessitates measures for correction. 
Coalowners have another complaint under discussion, and that 
is the office commission at the ports. Whatever price is quoted in 
the market, it is subject to the same commission, and this, in their 
opinion, should be liable to the sliding scale arrangement—coal, 
f.o.b. Cardiff, say, at 10s., subject to a certain commission, and at 
9s. or 8s, proportionately less. 

The coal world is rather quiet at present, and onl; ped 
activity is to be seen. Few collieries are working ee y, but 
some are better off than others—Penrhiwceiber and Harris’s 
Navigation for instance. In referring to the latter lately as the 
deepest colliery in South Wales, and now turning out a much 
better output than it ever has, I only dealt scant justice to the 
manager, Mr. Price, to whom I now find all credit is due for the 
improvement that has been brought about. Iam only too happy in 
noting this, as Mr. Price has risen from the ranks by natural 
ability and determined energy. 

I hear that the ‘‘ History of the Coal Trade of Wales” is pro- 
pastes rapidly, and will treat fully of the first workings in the 

wansea, Pembrokeshire, and the later Glamorgan districts, with 
narratives and the coal development. 
Travellers by the Taff Vale to Cardiff can see any day an illustra- 
tion of the c wrought by coal development, short time 
ago there was a e tract of mountain land with only a solitary 
farm upon it near Aberdare Junction. Now there is a tall colliery 
shaft near the farm, a siding two miles in length admirably made 
by the Taff, and quite a township is springing up. This is the last 
new colliery in point of date, and the problem now is to find any 
untaken coal area. This fact sh whers in the 
present hardness of times. Best coals must sooner or vance 
in price. Quotations are firm at 8s. 6d. to 8s. 9d. best coal; small 
e er ce is progressing. 

Newport coal shipments, like those of Cardiff, show slackness, 
Coastwise last week they amounted to 25,423 tons. Swansea shows 
more briskness than either, and sent off over 28,000 tons of coal last 
week. Patent fuel trade too is busy, both there and at Cardiff. 

A new indi has been started near Caerphilly in the form 
of lead mines. These are said to promise well. Lead mining was 
formerly carried on at the northern edge of the carbonif 


erous 
limestone bed, but failed. This is the first effort, to my knowledge, 
’s new industry near Newport is going on capi- 


on the sou 
Messrs. 


thern 
Nettlef 


éd.; 
Ardrossan, 42s. a Eglinton, 40s. and 36s. 6d.; pits. 


tally. Two fine stacks are now built at Rogerston, and the pro- 
prietary intend beginning work before the year’s end, The make 
will be hoop and wire. 

A firmer tone characterises the iron and steel trades, and the 
consignments lately have been better, Swansea sending 200 tons 
of rails to the States. In rail business, jcularly steel rails, 
there is more quietness than one likes to sce. This, however, 
must be expected for a while. 

Taking a —— calculation, we have 19,000 miles of railway in 
this country alone, and it is not a difficult matter to arrive at 
some notion of the average renewals, The difficulty, of course, is 
in the change from iron to steel, and the longer life of a stcel 
rail. Still, long as the life is, even steel rails wear out, and if I 
am not very much mistaken, the time is at hand for extensive 
renew! 

The steel sleeper make is increasing. Directors are sanctionin 
a good deal of experimental laying, “‘ just to see how will 
= ’ but for the present there is no regular large order for home 

ways. 

Railway men are acute and investigatory; they want to see how 
atmospheric conditions suit, how pressure acts. In this district 
one serious item is the character of the ballast used. A good deal 
of this is the cinder from ironworks, containing a large amount of 
sulphur. Steel placed on this without due precaution would scon 
oxidise. I have just seen some old rails and fragments turned up 
from a tip at Plymouth; they are almost eaten away. 

I have no good news regarding —— te. Prices for ordinary 
cokes and Bessemer steel are down to 12s.; in some cases 12s. 3d. 
and in a few 12s. 6d.; but, on the whole, business is flat. Small 
parcels form the leading business, and are gloomy. 

Three weeks ago stocks at Swansea were about 66, boxes ; 
this week they are 134,000. The exports last week only amounted 
to 33,000 boxes. This formed little more than half the make. 

I am glad to note a systematic reduction of horse labour in 
ies; wheels, steam, and ropes are clearing them out of the 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

A SOMEWHAT disheartening effect has been produced on the 
Westphalian iron market, because a foreign firm has just succeeded 
in carrying off part of an order for s rails for the State Rail- 
ways, a thing which has not happened before for a long time. 

he market for pig iron in Silesia is more buoyant this week, as 
there are indications of prices having touched bottom. Forge 
pigs stand still at 38 to 40, foundry at 51 to 52, and inferior 
qualities at 48 to 50 M. p.t. The foundries are pretty well occu- 
pied on machinery castin columns, plates, &c., without 
rices having risen. The rolling mills complain of oe prints, 
but good season orders are flowing in from merchants 


f | agriculturists. The merchants’ stocks of plates and sheets had run 


low, and this branch is momentarily my busy replenishing them. 
Bars are quoted 87°5; for best sorts, 9 to 9°50 is paid; and for 
fancy sections, 9°50 to 10. Coke plates are 135 to 140, and best 
quality 145 up to 160 M. p.t., but these prices are out of all 
portion to the cost of production. In the Rhenish-Westp 
market no great change is perceptible. Ores are not much sought 
after, and the prices have become lower than they were. Raw 
steel stone, 7°00 to 7°50; roasted, 9°50 to 10°50; brown iron ore, 
8°30 to 8°80; glance, 8°80 to 9 M. p.t. at mines. ’ 
Pig iron prices remain unchanged by too little demand. §, 
is in most request, but no export trade is doing in it, and foundry 
iron is little called for, whilst in forge pig, since the coke combina- 
tion has practically come to an end, there is no stability in the 
trade, as steel begins more and more to take the place of iron, 
the demand for it naturally diminishes. mer and pigs 
also remain without any alteration in demand or price. Spiegel 
costs 46; foundry pig, for the three Nos, 45 up to 53; forge, 
39 to 42; Bessemer, 42 to 43 ; basic, 38; Luxemburg forge, 28 to 
30 M. p.t., on which prices, however, concessions would be 
pen In the bar iron departments the works keep well on 
producing, and there is just now a pretty good sale, but the exces- 
sive competition of some of them ruins every chance of making 
a profit, which makes the business very unsatisfactory. In plates 
the best business is doing. Sheets cannot realise more money, 
though the demand for them has much improved. Wire rods are 
much below par, as prices have again fi In small railway 
materials the demand is satisfactory, but the rail business is at a 
low ebb, for since England ee in the North and Belgium in 
the west there is no profit left for German works when they do 
secure an order for domestic wants. A fortnight ago it was shown 
in this place to be in a worse condition than any other branch of the 
iron ——- and to complete the remarks then ventured, it may be 
mentio: 


t. are all the rails the State railways 

works, many 

uantity, to 

compete for them. But that is not all, for the fact of the Cockerill 
Company successfully rT, at S 
that, shows still further the 
this country. Cockerill’s price is made up of 70 M. for the 


rails at works, 25 duty, and 10 for freight. These prices are 
10 M. lower than those which obtained for former tenders. To 


125; 


wire rods, 99 to 101; in steel, 96 to 100; drawn wire, 115 and 
higher ; steel rails, 120 to 125; sleepers, 122 to 130; wheels and 
aries, 15 to 320; ires, 220 to 235 


or having had to raise funds by mortgage, has ‘or 
that as mage hone not been sensibly lowered, the 


last reported. 

and tenders for the Rhenish Railway were, Henschi 
Cassel, M. 27,450; and Vulcan Company, Stettin, M. 28,250 per 

ine. In France and Belgium the market is quiet but firm. 

_ it be apropos to state the production of coal in Belgium 
which was in 1885 17,346,711 tons against 18,057,499 tons of 
1000 ks. in 1884, in both years raised from 148 mines, In the 
same ron were produced 75,416 tons foundry pi 
50,620 in 1884 ; forge pig, 512,753 in 1885 ; 547, ; 
semer pig, 126,498 in 1885; 152,864 in 1884; rails and plates, 
100,260 in 1885 ; 111,839 in 1884; other kinds of wrought iron, 
353,967 in 1885 ; 359,201 in 1884; steel ingots, 149,189 in 1885; 
185,916 in 1884 ; forgings, rails, and plates, &c,, 116,119 in 1885; 
153,999 in 1884; together, in 1885, 1,431,212, against 1,561,767 
tons of 1000 ks. in 1884, which shows a decrease of 8°4 per cent. 
for last year. 


ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 
Surveyors: NoRTHERN District.—A meeting will be held at 
West Hartlepool on Saturday, October 2nd, 1886. Members will 
assemble at 11.30 a.m. in the Commissioners’ board-room. 
business to transacted i 


Wal 
C.E., F.G.S., town surveyor, Wes lepool; 
tion,” by H. Mair, Eeq., 0.E., borough surveyor, Hartlepool. 
The members will afterw: w the guidance of Mr. Brown 
and Mr. Mair—visit Mr. Trechmann’s cement and the sea 
wall now in course of construction at 


| 
weeks ago. 
Business was done in the warrant market on Friday at 39s. 10d. 
cash. Monday’s market was active at 39s. 104d. to 39s. 8d., 
Thursday—transactions occurred at 39s. 114d. to 40s, 3d., closing 
at 40s. cash. 
It is reported that Messrs. E. Withy and Co., of Hartlepool, 
have received two new orders for steamers; one is from Messrs. 
T. Robinson and Co., produce merchants, and the other from 
Messrs. George Horsley and Co., timber merchants, of that town. 
The directors of Messrs. Sadler and Co., chemical manufacturers, 
Middlesbrough, have just issued a remarkable report, which is 
intended to be submitted to their ensuing shareholders’ meeting. 
It will be remembered that Sadler and Co. was originally a private 
~ firm, which as such is believed to have been very successful, A few 
years since the undertaking was sold to a limited company, which pierre aap 
return, good bar and girders are quoted at 91 to 97, but can be 
bought 1 to 2 marks cheaper; angles and tees, 100 to 105; hoops, 
100 to 105; in steel, 105 to 115; rivet iron, 115 to 120; best plates, 
phalia it is the reverse for both coal and coke, and prices remain 
as last quoted. The report of the Bochum Chamber of Commerce 
says that, in spite of a slightly increased output, the receipts have 
diminished, and that the number of mines either working without 
profit, 
the y 
The constructive workshops are not better employed than when ; 
: in July last year in the alizarine department. Although the pro- 
perty actually burnt was insured, still the loss resulting from 
interference with business was very heavy. The directors can only 
comfort themselves and their shareholders by reflecting on the 
excellence of their buildings, plant, and appliances, and on the high 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Sept. 11th. 
Tur New York market activity 
kinds of iron the metals. 


Prices are firm throughout, “This yoo does 
because of the 


ciemacty not be establish ed. 
rails have weakened a little. Large con- 
ware this week at 
bat te te 
anxious to orders for very. 
merchant steelmakers throughout the country 
have also done a good deal of business since the 
lst of September in and 
general tool steel, The d for 
carriages, tools, agricultural implements, and for 
small machine shop machinery has set in, and 
thus stimulated inquiry coll oa orders for all grades 
of merchant steel. In Western Pennsylvania a 
great many orders are being received. ‘The pipe- 
makers have more orders in hand than they can 
conveniently execute for sixty days. The wheel- 
ing ironmakers are adapting their mills to the use 
ot natural gas fuel, and within a month or six 
weeks eight or ten of them will be operated in 
that manner, An attempt was made at Pitts- 
burgh to operate a blast furnace with natural gas 
fuel, but failed. A number of new pipe-laying 
enterprises have been brought to public attention 
by the granting of charters, and work will be 
begun as soon as the wrought iron pipe = be 
secured. The demand is extraordinary for all 
kinds of pipes and tubes. A large pipe works is 
to be established near Birmingham, 
where 600 men will be ana in pipemaking. 
There are heavy orders cast iron = for 
waterworks. Machinery manufacturers are also 
well supplied with poe» A because of the general 
movement among to enlarge their 
tii for pig iron to-day are at 
tide-water pan 18 dole © to 19 dols, for No. 1 
foundry and 15 dols. 50c. to 16 dols, 50c. for forge, 
to quality. There is a fair movement 
in Scotch iron, but Bessemer pig, although in- 


quired for frequently, has not met with much Mg = clerk 


sale. Quotations are 19 dols. to 19 dols. 50c.; 
20 per cent, spiegeleisen has been sold in 500 and 
peg lots oA 25dols. A good many blooms 
ted, tati have advanced to 
dol and busines off. Buyers 
0! -plate are in the market making large pur- 
chases for the winter. The retail demand for ti tin 
is improving, and the consumption of tin-plates 
during the next four months will be very large. 


NEW COMPANIES. 
PB following companies have just been regis- 


yn Ayres and Valparaiso Transandine 
Railway Company, Limited, 

This company was registered on the 13th inst. 
=) of £700,000, in £20 shares, to 
rom Juan Eduardo Clark, or Mateo 

Olark, rights acquired under a concession 
dated 26th January, 1874, from the Minister of 
the Home Department of the Argentine Republic, 
for the construction of a railway from the city of 
Mendoza or San Juan, in the direction of San 


A. P. wo 8, Victoria-chambers, engineer 

H, Blyth,” = aud 
ce 


Garthwaite 

The number of directors is net te be lees than 

three nor more than seven; qualification, twenty- 

five shares. The subscribers are to - the 

first and act ad interim; remuneration, £1500 per 

annum, 


Palmer Limited. 

This company p from the 
City of London ‘and 
Limited, the English, French, German, and Bel- 
gian patents for improvements in button-hole 
attachments for sewing machines, for making 
button-holes, It was registered on the 14th inst. 
with a mr of £10, 000 i in £1 shares. ‘I'he con- 


in cash, a bill of exchange for 
and 6500 fall -paid shares, ‘The subscribers 


Shares, 


J. > yes, 06, How 
annay ton- 
a8, Vardens-road, Wandsworth, 


er, Dagmar Cottage, Ham 
Hunt, 52, Wel!esley-road, = 
Registered without special articles, 


Lactina and ee Company, 


sestorine aad of ther artificial wattle foods, and and 


by such purpose will adopt an agreement of the 
30th July made with the Lactins 
Company, Limited, and its liquidator, Mr. H. C. 
Sargent. It was registered on the 15th inst. with 
capital of £10,000, into 1000 preference 
and 1000 ordinary shares of £5each. The sub- 
acribers are :— 


Clarke, Bedford .. ee 
Dainty, 25, Algernon-road, Hendon, 
19, Oakley-square, N.W., ac- 
three nor more than seven; the first are the 


scribers Aaseh by an asterisk; remuneration. 

£100 to be increased to £250 in an 

vhich £10 por cent. dividend is paid. 

58, is appointed managing director. 

Costa Rica Markets and Tramways Company, 
Limited. 


This company proposes to carry on the business 
of tramway ae omnibus proprietors and carriers, 
in Cartagy and elsewhere in the Republic of Costa 
Rica, and also to construct, equip, and manage 
markets i in the cities of Cartago and Heredia, and 
elsewhere in the said Republic. It was registered 
on the 9th inst. with a capital of 250,000. in in £10 
shares, ‘The subscribers are :— 


*J. A. Le Lacheur, 19, St. Swithin 
chant 


John Bowes, Grasse, AjM, France 
J. Livesey, CE, 2, Victvria-mansions, ‘West- 


minster . 

T. C. Keith, 9, New Broad- street, contractor 
*M. van Raaste, 2, Royal Exchan,e- buildings .. 
J. R. Widey, 2, Royal Exchanyge-buildings eo 
W. H. Adams, 30, Peckham-grove, accountant . 

The ber of direct fe not to be lees than 
two nor more than four; the first are the sub- 
scribers denoted by an asterisk, and Messrs. J. L. 
Phipps, of 19, Hilliter-street, J. G. Meiggs, of 
Dashwood House; 3 qualification, £1000 in shares 
or stocks; remuneration, per annum, or 
such sum as the company in general meeting may 
determine. 


Pendleton Flint Glass Company, Limited. 

This com pany was registered on the 15th inst. 
with saa of £3000, in £1 shares, to take over 
the assets of the business carried on by Mr. 
Thomas Carter, under the style of the Pendleton 
Flint Glass Company, Limited. The subscribers 
are: 
Thomas Johnston, 6, Booth-strest, Manchester, 

chartered accountant 4 


1 

F. 8. sherratt, Moss Side, Manchester, clerk 1 

. H. Tetlow, Stretford. ‘salesman... |... 

D. ©. Delany, Old Trafford, Manchester, clerk 1 

E. G. te, Manchester, oil mer- ‘ 

H, H. Bambridge, 173, Plymouth-grove, Man- 

Johnson, Stretf Manchester, ‘wine and 

spirit merchant . 
Registered without special articles. 

Scarborough Patent Tiled Floorcloth Company, 

urchase the freehold 


company proposes to 
land's and works of the Fie Floorcloth Com- 
pany, Limited, at Scarborough, subject to a mort- 
gage for securing £5000 and interest at 5 per cent. 
perannum. It was registered on the 13th inst. 
with a capital of £50,000, in £10 shares. The 
subscribers 


are:— 
*A. H. Darley, J.P., Scarborough 
Ne 
Stein “Manchester, mer- 
M. H. Smaliwood, $ bank manager 


T. H. Hawkemitli, West flooreloth 


5. Graham, Bearboroug solicitor. oo ee 
E. Hudson, Sheffield by 

The number of divesters is net to be less then 
two nor more than five; the first are the sub- 
scribers denoted by an asterisk ; the directors are 
to appoint their own remuneration. Mr. H. M. 
Steinthal is appointed managing director for life 
at a salary of £1200 per annum. 


Rusres.—It is stated that Professor Friedel, of 
the French Institute, has addressed a report to 
the Association of Jewellers and Diamond Mer- 
chants in Paris on artificial rubies. He found the 
chemical composition, density, fusibility, crystal- 
line form, and refractive power of the artificial 
specimens handed to him for examination to corre- 
spond in every respect with the qualities of the 
natural ruby. Both kinds contain alike tiny air 
bubbles. But while the cavities in the genuine 
rubies are almost invariably polymetric, with sur- 
faces parallel to the planes of sre get those in 
the artificial specimens examined by Professor 
Friedel had oaveke surfaces, frequently of a pear- 
like form. Moreover, all these pear-shaped bub- 
bles in any given portion of the artificial ruby had 
their elongated axes running in the same direction. 
From this Professor Friedel infers that the mate- 
rial out of which the artificial rubies are made was 
originally of a pasty consistency, and the bubbles 
of gas striving to escape gave their prison cavities 
this pear-like form. in consequence of this tech- 
nical report, the association decided that artificial 
rubies could not be regarded as precious stones, 
and a selling them as such would be guilty 
of frau 

THE Noisk or New York.—There is probably 
more noise in New York City to the square inch 
than in any other city on the face of the globe, 
which accounts for the great amount of semi-deaf- 
— = — Ask a New Yorker a question, 

haps the single exception of ** What’ll 
?’ and he almost invariably 
with an interrogative ‘“‘ Hey ?” ‘‘ How?” “ How's 
that?’ or some other form to induce, you to 
repeat your question. This does not arise alto- 
gether from pre-occupation of mind superinduced 
by a multitude of calls on the attention, or from 
an indolent mental condition ; it is semi-deafness. 
The universal hubbub in the city has a most 
malign influence upon the brain and nervous 
ee, calculated to produce numerous disorders, 
Teofieme among the rest. In fact the celebrated 
Dr. Hammond says there is more deafness in 
New York than in any other city he has ever 
seen. In New York there is no escaping from 
the noise. With the maddening elevated railroads 
splitting the city und your ears, and three or 
four different lines through the whole length of 
the city ; with the universal street cars, trucks, 
brewery wagons, steam whistles, and the th d 
other noise producers out of doors, and the 
crowded noisy population, with their pianos and 
their lungs indoors, there is absolutely no escape, 
no place where the ear and nerves can get repose, 
The question of noise is a very serious one, =< 
should be looked into by our men of science, and 


should be ted for by our city rulers, or it 
will turn New York into a stains 
8. 
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THE PATENT JOURNAL, 
Condensed from the mat of the Commissioners of 


Applications for Letters Patent. 
ts “ communicated” the 
name address communicating party are 
printed in italics. 


14th September, 1886. 
11,635. the Fares on Tramcars, E. R. 
Belfast. 


11,636. ArracuMent for Workine Sars’ 

imps, EB. , London. 

Dry Macleod, Manchester. 

Bours for DREDGER Buox «ts, W. M. Ward and 
Gray, Blyth. 

11,639, of the INoPERATIVE THREADS 
of ms, J. Bairstow, J. B. Spencer, and 8. Midgley, 
1,640. Vatves for Tap Sockets, J. 
Spark brook. 

onnell, stockton-on-Tees. 

11,642. ConverTiBLE Sura and Bep, F. Lord and E. 
H. Green, Manchester. 

11,643. Pickino Apparatus for Looms, P. Sutton, 
Manchester. 

11,644. Screw ¢ STeEaMERS, 
Hutchinson Molesworth- 
Banps for Looms, J. R. hinson, 

11,645. Pickixa or MS, Hute'! 

B. Turton, and C. Heywood, Manchester. 

11,646. TaaMcars, w. Blackwell, Ho.ley Hill. 

11,647. Heatine and CiRcULATING Ferp-watrR in 
Boizers, W. Voit aud W. D. Hooker, 
London. 

11,648. Direct-actinc Pumps, W. Voit and W. D. 

ooker, London. 

11,649. Sarety Pins, J. Jenkins, 


ndon. 

11,650. Macminery for Heapina Sarery Pins, J. 
Jenkins, London. 

11,651. Gas Propucers R. Howson and W. P. Ingham, 
‘Middlesbrough-on- Tees, 

11 652. AppLiance for Carts, W. Hewitt and 
T. Dineen, 


Leeds. 
11,653. Vouraie Exectr:c Batreriss, R. H. Courtenay, 
Compressors and Receivers, A. and M. 
lly i605. fur PoLisHine &c., J. J. Lish, 


for Recutatine the Suppry of Gas, A. 

wn, Ow. 

11,657. Arracuina Routers to the Suarts of 
Macurrrs, &c., T. Isherwood aud G. Smith, 


bottom. 
11,658. Szcurinec Corps to Buns, G. H. J. Gillard, 
ondon. 
11,659. for Ixx or Writine Fivuiws J. Tobin, 
London, 
11 660. Instruments, A. J. Boult.—(J. C. 
Reiff, United States 
DisPLAYING ADVERTISEMENTS, &c., L. Harbord, 
v 


11,662. Instruments, A. J. Boult.—(J. C. 
Reiff, Onited States.) 
11, ApJustaBLeE Spanners, J. T. Humphrey, 


don, 
nes Moonr for Umsretias, &c., E. Newman, 


on. 
ll Gas-Burawers for Purposzs, H. 
ll, L. Burnet, Glasgow, 
TEAM Bor 
11,667. D- -MesTIC F. Smith, 


11,668. Steam Borers, D. Joy, London. 
11,669. Construction of &c., H. Hunt, 


London. 
11,670. Perroration of SHeet Metat, A. Moore, 
London. 


11,671. Daivine T. London. 

ll, "672. UMBRELLA Frames, E. r, London. 

FORMS, liver, 

11,674. AUTOMATICALLY INDICATING the Powan Exanrep 
in Lr Lirtine a Weicut, W. 8. Oliver, London. 

11,675. AuToMATICALLY Inp.caTiNe the Force of a 

w, W. 8. Oliver, London. 

11,676. InpicaTinG the StRENeTH of 

Grasp EXERTED by a Hanp or Hanns, W. 8. Oliver, 


11,679. Twist Nats, &c., T. W. Smith, London. 
11,680. Governor for Gas or Om Motor Envines, J. 


London. 
11,681. 4 for F.roatina Boprss, E. C. G. 
Thomas, London. 
ll, = Inpicator, A. Slatter.—(F. W. Reeves, Por- 


1,088. Avromatic Sarety AppaRitus for Hois:s, H. 
ne Lavender, 
Ostainine PuriFiep Carson from Soot, &c., 


Pringle, Lond 

1,685. FasvExEn for Boor and Soe Laces, C. A. 
Lo London. 

11,686. EvecrricatLy Licatine Rattway Trans, I. A. 


ag a IMPROVED Gas Stove, F. R. E. Branston, 
mdon. 
for Boots and Sxozs, H. Mason, 


on. 

11,689. Wixpows for DispLayinc Mercuanpisz, H. H. 
—(C. D. Williams, United States.) 

11,690. Gun Carriacss, &c., H. H. Lake.—(H. Gruson, 


y-) 

11,691. Casnonmrsse and Mrxine Gas and Arr, G. R. 
Cot trell, London. 

11,692. Drums, H. G. Lehnert, London. 

ll, "693, TELEGRAPHIC Apparatus, H. H. Lake.—(M. G. 
Farmer, United States.) 

11,694. Extxecrric Lamps, H. H. Lake.—{J. J. Clapp, 

United States.) 


11,605. JOURNAL H .H. Lake.—(M. 
Randolph and 8 W. Hopkins, United States.) 


15th September, 1 
Bags, W. Lane, 


11,697. for Macarnery, &c., J. 
and J. F, Davies, Manchester. 
11,698. Knock Orr Mecuanism for Vatves of 
fxainss, R. Nicholson and T. Thorp, Manchester. 
1,699. CoMBINED for EXTRACTING Corks 
trom d Lemons, C. Weeks, 


11,700. Loosz Mortons, &c., C. Catlow, Halifax. 

11,701. Equitisriom VALVE AIR ENGINES, 
mtley and T. Ford, Staffordshi: 

for DistTILLine &c., J. Jones, 

Sroprer, W. Singleton and E. 


iestman, Sheffield. 


ll, "705. P.oveus, J. Hornsby, I. 
Grantham. 
Couptines for Street Locomotives, &c., W. 
ll, pate MBINED VICTORIA and Hansom, F. Forder 
C, Forder, London. 


11.708. SPINNING J. jun., Belfast. 
11,709. ExecrricaL Cut-outs, E. Persett, Weston- 


11 


Mecuanism for Dressinc Guassks, 
L. Dove and J. 8. Bush, London. 
Smoke in Steam BorLer FuRNACES, 


E. Bro’ Brighton. 
11,712, &c., J. M. Porter, Leeds. 


1 713. Arrac nine Waicues to a Murr, B, Josey, 

11,714. Gancway for Fisama Vzsse.s, W. 
Bissons . P, White, London. 

11,715. Inszrtine StaPies in &c., 


w. Lenten... 
11,717. Four, Bowes, Fun T. G. 
11,718. Divina the Srumpies of Macuiery, W. 
2 , London. 
11,719. TeLecrarH TransMission, G. Gat- 
tino, London. 
11,720. Comprmation CoupLines for Raitways, &., C. 
. Sharpley, London. 
11,721. Markisc Burron-no.es, &€., F. Zysel and J. 


inger, 

11,722. Automatic Coupiixe for RatLway CaRRis@es, 
&c., J. Jex-Long, Glaszow 

ll, 723, Motive Power “Exomnes, R. Dick and R. 
Kennedy , Glasgow. 

11,724. APPARATUS, J. Pover, Liverpool. 

11,725. Securinc and ReevLaTine the Txnsion on 
Wuxpow Cc. F. Gumby, Leeds. 

11,726. Frame Ree.s, A. Smith and H. Wall, Bir- 


vane Ve.ocrrepss, J. F. Haskins.—({G. D. Davis, 
United States.) 
11,723. H. J. Haddan.{F. Gilliquet, 


gium 
11,729. Wire Stitcuisc C. Gebler, London. 
11,730. Dyzine, H. J. Haddan.—( 4. , France.) 
11,731. Vatvss, W. H. Twine, A. M. D. Churchill, and 
. J. Honour, London. 
ll, 732. Preparing MALTED Wueart, d&c., A. B. Lester 
and A. Meaby, London. 
11,133, Fiit.Nos, T. and R. 8. Wood, London. 
11,734. Boxes for Cocks, B. Lo: don. 
11,736. Snurtrers, C. D. 
in 


Lo 

11,738. Suirt Fronts and Securixe 
Farmer, London. 

ll Novurisaina Powper, A. Hommel, 


Siowmc AgraTep, &c., Warers, C. 
London. 


Fuller, 

11,741. Fat *and Farry Acips from ComPounDs cun- 
taining the Same, W. Graff, London. 

11,742. Kice Macuines, H. H. Lake.—(B. C. 


Engeluerg, Brazil.) 
11,743. H. Lake —(B. Holbrook and H. ™ 
‘Mann, United States.) 


16th September, 1886. 


745. J. A. Mackeikan, London.. 
, Manchester. 


11,746. Muss, T. L. 
1,47. Sourrames, &c., W. E. Paterson, Birming- 


11,748. Fasvexen for Groves, A. Martin, Bir- 


17. 749. &c., G. F. Spittle, 
11,750 Fastening for Broocuszs, &c., A. Martin, Bir- 


ming’ 
11,751. Steam Cyiinpers for Compounp Encinas, J. 

Hailw: 
ExtinouisHine Fires, 8. Walker and G. Mills, 
11,753. MouLD for Casttsc Cnams, A. Muir and P, 


11,754. WRINGING Macuines, P. Burt, Glasgow. 

755. JacQuaRD Bossiss employed in Power Loons, 
J. Watson, Mauchester. 

11,756. other Pipes, 8. Gratrix, Man- 


or Bearixes for HorizonTa. 

HAFTs, W. 

11,758. Hat Disues, J. Rowley, Manchester. 

759. MecHaNism for the SHUTTLE-Buxas 
in Drop-sox Looms, R. Hall, Manchester. 

11,760. Taps for Water, &c., J. Lewis, London. 

1 761, P1ANoFoRTEs, &c., @ H Potlmann, Halifax. 

11, 762. Gas Motor ENGINES, H. Halifax. 

763. Funnace Bars, J. C. Brentnall, Manchester. 

11, 764. Sarety Horst, C. Nottingham. 

11, 765. Sream BoiLers or GENERATORS, 
Hailwood, Sh 

11,766. INDUCED > of 
Low ALTITUDE, T. Carter and W. B. Tully, south 


Shi 

11,767. Generatine the Enercy of Exastic VaPour, 
J. Murrie, 

11,768. Srair-EYE Fixer, A. R. Pol- 


or 
11,769. _OAamBArED Ovess, R. A. Gilson and W. J. 
on 
1,770, Apparatus for SUSPENDING Praqvues, A. and G. 
Londvn. 
11,771. Tappisc Containrse Liquips, L. 
Bell, Sheffield. 


11,772. Locks, 4. Steiger.—(R Combes, France ) 
1,778. Fusnaces fur Steam Bo..ers, L, C. Shaw, 


11,774. CHain Hooks, T. Lafitte. London. 
11, °775. Tie Stove with Heat RapiaTina 
. P. Helles, London. 
ll, 776. Fur. Savisc Furnaces for 
Cavonins, &c., J. E. Baugh and C. Hinksman, 


di 
11,777. Cigar and Houper, H. A. Couch- 
man, London. 
Rose-Boxes for Use in J. Seoby, 


11,779. for AERATED => in Borriss, G. 
11,780. Fis~p Cooxine Apparatos, T. Clarke and J. 
Fen! London. 


ton, 
11,781. MecHanism for Governine the Apuission of 
Stream to Enaings, J. C. 
11,782. SCREW-DRIVERS, A. 
11,783. CLorH SHEARING H. Wyekhuyse, 


London. 
11,784. Pocket Instruments, J. M. O'Kelly, H. 
Russell, and H. J. C. Somerville, London. 
11,785. Boots, H. Standley, London. 

1,786. Corrie or Mazar, &c., H. E. Russell, 


11,787. Rock Drutts, H. J. Coles, London. 
1, 788. ScaBBaRDs for Sworps, &c., G. Butler, London. 
790. Tortet FLEsH Sra iN REMOVER, 
Nam Taooee ComBrnep, C. W. Sutton and J. 8. 
Philli; London. 
11,791. the Wire of Torprpo Nets, H. 
des Forges de 


Chatillon et , France.) 
venTers, J. W. Grimston, 


on. 
11,793. Nove. Recreation Game, W. Stobbs and E. L. 
White, London. 
11,794 Bronzove Macuunes, H. Shilton and H. May, 
London. 
11,795. TaeatTine Cocoons of 811k, E. Donner and E. 
London. 


11,796. 80 , J. Harrison, 
Man es! 
11,797. Printine London. 


Macurnes, R. 
11,798. Hor Water Pirss, R. Knight, 
11,799. ILLUMINATED ADVERTISING SieNs, G. K. Cooke, 


don. 

11,800. Cain Pocnet Macarne, T. 8. 
ames, London. 

11,801. ReaisTerine the Amount of Torsion EXERTED 


by thi the ForEar™M and Waist, W. 8S. Oliver, London. 
for MatHematicaL, &c., INsTRUMENTS, 


11,736. Macuinzs, &., J. 


11, 789, ScaBBaRDs for Sworps, &c., G. Butler, and 


| 
~ 
Felipe los Andes (Chili), up to the limit of the : 
Argentine Republic, eiher by the Los Patos 
Pass, or by the Uspallata Pass, The subscribers — ee 
are :— 
1 11,677. Cong and Prevention of Putmonary DisEasks, 
P. Eckhaus and H. Leapman, London. 
1 
, underw: Pica 1 
A. Betz | Bartholomew House, merchant ss 1 be 
F. B, Birchall, 5, Mark-lane, solicitor .. .. 
A. 
J. 
J. 
; 
J. 
| 
11,808. New and Apparatus for PLayrne the 
Same, A. L. A. Levison.—(G. Leguina, Montejo, 
C. Gurney, and Levweon, Spain.) 
i 


‘9M. Nexpux 
3 11,825. Appriance for fot Basvine Maat, 


17th September, 1886. 


260 THE ENGINEER. Sepr, 24, 1886. 
11, Prevewtixc the Surrpme of the D: 11,894 M Wi W. L. Wise.—(C. 345.112. Je Ca: Port Colborne, Ontario d with the crosshead ¢, 
London. 11,895. Propucive Spray, J. G. Franklin, London. Claim—(1) The combination, with a bottle provided | combination of crosshead » with 
11,896. Apparatus, éc., W. H. Beck, a@ case valve fixed therein, and with the two differential hh, 


11,805.. Wire Wornxive used as a Fence, T. R. Bain- 
11,806. Locxme Brakes of Bicycixs, 
. F. Striffier, Middleton. 
11,807. Wacons, W. B. Maxfield 
11,808. atce and Locs Boxes, J. Whitehead, Har- 
Water Waste Prevenrer, W. 
11, &c., A. W. Wilson and B. 
Scsrexpens for Srockixos, &c., J. Walker and 
12. Morton for Acruatinc Suutrie Boxes of 
Walker and G. Leek, Radcliffe. 
Lamps and and BURNERS, E. H, Stevenson, 
4. and Parasous, E. B. Gaze, 


11,815. Protoneme the Execrric Incax- 
DESCENT or GLOW Streatham. 


J. Kincaid, Glasgow. 
Newby, Ipswich. 
the Compression of Sewack 


IsoMERIC 
W. R. Hodgkinson. -(Z. Lim- 
Seen, 3. 


L. Phillott, London. 


be Prorutsion by WaTer Power, T. Vosper, 


ited States. 

. &c., Warer, C. H. Gerson, London. 
Pumps, 

11,882. Boar E. 


Av Avtomatic Prucary Barrery, 


11,838. Pr 
CTURES, &c., on 
11,889. Uwereiias and SUNSHADES, W. 8. Bond, 


London. 
11,840. Execrric Alarm for Lypicatinc the TemPrra- 


11,84). Arsenic and Sutpuur for DesrRoy- 
and VecrTaBLe Parastres, A. Blackie, 


11,842. G. G. Bond, London. 
11,843. Suzer aL Roorina, A. Moore and J. Lowes, 


Tl 844. Treatmc the Eves by Execraicrry, C. B. 
London. 


11,846, Paopocriow of Ozong, &c., A. and L. Q. Brin, 


Gérard, London. 
Cooxrxe Urewstzs, F. A. L. and C. L. Hancock, 


11,849. InpicaTma x the Muscutar 
of 


$52. Puxrs for Wate, E. Barnes, 

Beam of Licut, R. A. Scott, 

1 and MusicaL F. 
InsTROMENTs, 

Picks and Tuer AtTracuMents to Suarrs, T. 


11,856. Sure Lamps, C. Asbury, London. 
11,857. Pznmanewr Way of Rattways, T. W. Worsdell, 


11.858. Reversinc, &c., Srzam Enorxes, J. G. Galley, 
11,859. Fasrewer for holding Wrspows, &c., T. Smith, 
Rotary Pumps, E. Tate and 8S. Smirke, 


ECTING Epo 


18th September, 1886. 
Prevertixe Breakace of Manne Cranas, J. 


, Leeds. 
11,865. Vatvzs of W. Ga 
Gavors, W. Hartcliffe and 


&c., L. 
11,869. &c., F. C. Lynde, 
Drrixe Porrery Warez, R. Kelsall and W. Lee, 
11,87L. Wovew Wine Mairresses, R. Siddall, Halifax. 
— 
UPLING Box for Ratway CaRRIAGEs, 
Apparatus, J. Tonge, 
11,876. Bormse Macuoves for Coat, &c., 8. Thompson 


and R. Thompson, Newcastle-on- 


of Szwacr Super, J. H. Barry, 
11,884. A) Dowson 
and J. Taylor, London, 
Couptines, &c., R. Greenwood, 
11,886. Comersc and Fiax, H. J. Haddan.—(H. 
rss 
11,888. Waren, A. J. Boult.—(F. Vallmitjana, 
M. Lyte; London. 
. Kerr, London. 
Ligcip, &., A. and L. Q. Brin, 
Exectric Cigar and Pirg Licuree, 8, Williams, 
Gas and Groves, H. H. Doty, 


on. 

11,897. Apparatus for Wasnina Porarors, D. W. 
Petrie, London. 
RAUGHTERS for FrrE-PLaces, &c., M. Wilson, 

ion. 
11,899. Frrrine Vets, 8. Guiterman.—(C. Heavenrich, 
Onited States.) 
Revotvers and Pisrous, &c., H. A. Schlund, 
nee. Txacuine Music, G. F. Redfern.—(J. Saxton, 
Preventine the Escape of Warer, J. Patrick, 


11,908. Apparatus, H. H. Lake.—(M. 
Martin and C. F. Adams, U.S.) 


20th September, 1886. 
Automatic Arm Brakes, W. W. Hanscom, 


on. 
11,905. Fasrentne Sacks, W. McDonnell, Limerick. 
11,906. Facttrratine the Esti arion of the Rerrac- 
11,907. Asratep Waters or Beveracss, J. Meadow- 


11,908. Cigar and CiGaRETTE CasE*, 
11,909. for Exp.opine R. 


ester. 
11,910. Execrric Furnace, D. Cook. 
11,911. MaGwETO-ELECTRIC TELEPHONE, Cook, 


lasgow. 
11,912. PorTaBLE Brake for MEASURING Power, D. 
11,918. and ELEcrric D. 
11,914. Te.ecRaPuic or other Wires, D. 
11,915. of ArticuLaTe by Evec- 
tricity, D. Cook, Glasgow. 
the of Macuivery, D. Cook, 
11,917. Measvrixc Cu TY, D. Cook, 
Glasgow. 
11,918. ARRANGEMENT of TELEPHONIC CiRcuITs, D. 
11,919. "GENERATING, &c., Currents of 
D. Gook, Glasgow. 
11,920. Dyw. Powers, D. Cook, 
Glasgow. 
11,921. Ziecrro-morors, D. Cook, 
11,922. Prerarinc Cuequss, of inG, &c., C. 
, Handsworth. 
11,923. Railway Rams, &c., J. Ashton, 
w, near Oldham. 
11,994. SasH Fasteners, W. Adkins, Bir- 
| Srick for Carryisc Game, C. I. Richards, 
11,926. Trousers, H. J. Hill, 


Maindee. 

11,927. Reyovatine, &c., Srramver Pcates, H. J. 
Rogers, Watford. 

11,928. AERATED Beverace, M. Williams and E. 8. 
Gunn, London. 

11,929. Grvinc Lystauction in the Layne of ORDNANCE 
and PRACTICE in ARTILLERY Fire, J. Bray, London. 

11,930. Hzatixc er Cookie by Gas, &c., L. W. Leeds, 


ll, "982. Or-can, J. Lee and rmingham. 

11,933. Srups ‘and Frost CaLKs 
casas H. Standish and C. Dickinson, Shef- 

Stream Stipe Vatves, J. P. West, 

11,935. Savise Lire from Fires, &c., D. F. Campbell, 


London. 
11,936. Trusses for Rurrvure, J ww 
11,937. CUTTING Tasies, R. C. Robinson, 


11,938. Tncurnaceas for Waren, G. A. Dick, London. 
11,999. Preparina, &c., Cane for Crorus, &c., 


new CounTer CHECK-BooxKs, M M. H. , London. 

11,941 Coverine of Preserve, &e., ars, J. Nield, 

11,942. Cock, F. Marey and E. 

Koblassa, 

11,944. or Fasric for Mepicat A. 
Southall and T. Barclay, London. 

11,945. for AgRatep Liquips, G. H. W. 
11,946. Wesvens Two Preces of Fanatc Face to 
Face, J. C. Mewburn.—(F. Grandel, France. 

CorNvERTIBLE VeLociPepes, R. H. Lea and G. 


ion. 
11,948. Lamp-BuRNERS, C. Crastin, London. 
11,949. Locxrso and Nora, T. R. Weston, 


Moror, E. Delabre-Fournier 
11,951. 8 Sprines for Kevizess Wartcues, T. B. 


11,952. WEIGHING Apparatus, L. Steffens, London. 
Pamrme and Macsives, H. P. 


‘eister, London. 
1164, the or Tunow of the 
Crank Pry in Steam, Enorves, 
J.F. London.’ 


11,955. and other Dress Sosrenpers, G. J. 
Flamank, lord. 
11,956. Portaste Macuines, E. Ward, 
11,957. Exursrtme Goops in Saor Wuixpows, J. O. 
ACK Exevators and Hooxs, F. A. Poupard, 
on. 
11,959 &c., CewrnirucaL Macuuves, C. 


11,908. Typg, A. Von Langen and C. G. 
ING on and C. G. 
Fischer, London. 


for 


11,948. Fotpise Carriace Hoops, M. 


SELEOTED AMERIOAN PATENTS. 

(From the United States’ Patent Office official Gazette.) 

. Sream- Vatve, William L. Saun- 

Claim.—The com of a steam-actuated valve, 


ts chest, t d through 
the valve, a pir of extension ty the valve ond 


I0A 
= 


= LA 
Wor 3 


rod 
set 


to automatically 


a dou 
aon the inlet and 


pper 
open the ou m a reversal of the 


bottle, substantially as and f purpose speci! 
adapted to ft the neck of bottle having 


e seat a and an @ 


fied. 
G, formed in it as 


shown, in combination with the valve 1 D, the 


said case, (8) 
purpose speci case C, 
ment G, formed in it 


fitting the neck A, and having a 


and connected to 


d for the 
stopper 


seat a, formed on its 


bottom, in combination with the valve D, connected 


by the stem F, ~~ the valve E, d 
(4) A case a form 


in combination wi' 
designed to close the aperture in 


345,156. Sarery Warer Gavag, J 


Winnipeg, Manitoba, Canada.— 
1886. 


the bottom of 


Filed 


Claim.—{(1) with a glass tube and 


with the bise-plate b, b! 


valve 
within th 


jointed rod, as set forth. 


_Hypraviio 
Prussia, Germany. 
Claxm.—(1) The combingtion, in h 
head ¢ with piston J, crosshead ee 
all so constructed that the 


Breslau, 


carrying lower blade, g, 


t 
pope Oo the same time as drawing rods, su’ tially 


944,885. Hepoe, Wiliam M. Viser, Paducah, Ky.— 
Claim.—A hedge fence of 


bent down in the plane of 
plant being inverssly the 


KAT 


AK 


in through said ts at their ts of 
in’ contradistin toa hts ot 
anata passing around the same, substantially as 


Prussia; Germany Filed April Sth, 1806," 
ermany,—. 

Claim. ‘The combination a differential accumu- 

lator, of piston a, provided with the channel k, and 

having cylindrical ww space b, and the valves m 


VA 


ond With 


FOE MAKING CARBONS FO! 
Lamps, A 


March 19th, 1886. 


R ELECTRIC 
Pfannkuche, New York, N. Y.—Filed 


detachably connected to the outer end of said 
= die te outer end of 


block, a crosshead su) in the Porat of said 
and passed centrall, ts su) 

substantially as 


345,569. Piston Pacino, James Brandon, New York, 
m. 
grooves cl and holes in combination each 
with the piston body having 
groove b 
herein specified. 


holes }!, and cylinder A, as (2) The 
345,569 
Wy 
= 
== 
x 
comoination with the 
B B! B2, having holes 51, narrow ine 
fitted loosely in groove b, and wide 
C, made in sections, and 


arranged for joint 


| 
< 344,885) 
\) 
ETALLIC OXIDES, A. an , London. | 
11,817. Ostanunec Gotp, &., from Ores, J. 8. Mc- croft. Halif. | 
Arthur, R. W. Forrest, W. Forrest, and G. Morton, Ht-rt+ 
Glasgow. c il | 
Ww an W/ b 
11,819. Laur Wick| ff 345,360) 
11,82. Carsox \ 
G. H. Leane, London. 
11,821. Pies for Tozacoo, C. G. Leak, 
Sal 
S 
i| 
11,897. Srence Trap, J. Ashworth, London. 4 
11,828. EquaLisep Power Moror, C. 
son, Philadelphia. Y Y 
11,829. Compounns, P. M. Just} Y 
aly 
: WAX \\s 
t the 
ified. 
ied in it, Y 
B, substan ly as and for the purpose set 
11,887. Screw for ConnecTING TELEGRAPH February 18th, 
i 
valves to close seats, and means as 
glass tube for we the valves from their seats, 
as set forth. (2) The combination, with a glass tube 
—_ and its mountings having valve seats and valves to 
(345.156) Clan achine for making electric light 
J carbons, the combination with a press of a discharge 
Y nozzle provided with a series of adjustable internal pro- 
j os. substantially as described. (2) In a machine 
Y or making electric light carbons, the combination, 
Mj with a a of a tapering —— nozzle having a 
F, ‘ series of adjustable internal proj ions and a die su 
ee MAN E> ported at the outer end of said nozzle, substantially 
SUE qt light carbons, the combination of a press having a 
Ys Ly F ur tapering discharge nozzle, a die supporting block 
; 345,539} 
\ 
11,850. Hor Water J. Turtle, London. 
11,851. Lever Parsses for Compressive VEGETABLES, 4 
\ SS SON QO 
4 
| 
— close the same, of a jointed rod located within the eet cs 
~ glass tube and connected with the valves, as set forth. Py . 
(3) The combination, with a ro. tube and its SS 
ves, of loca’ in the tube and con- 
J. Swinburne, London. nected with the valves and a cross rod pivotted to one “gn BS : 
of the sections ef the 
ulic shears, 
rawing rods hh, 
11,866. Muues, J. Clegg.—{R. Gudgeon, ‘ter pressure is zzle, 
Beigium.) € Dy piston ¢ Dy means of cross- 
11,867. Tor Wuee._zarnows, J. Groom, Ettingshs head n, and of two rods, hh, used at the same time 
3454359) 
electric CarDoDs, the COM on Of 
‘ 4 ! 
— 
it 
1 
ss 
| 
878. ors, B. J. B. Mills—(F. Redmond, 
United States.) 344,991 
11,879. Froor for &c., J. 8. Brown, N } = 
11,880. Dusr Couzctors, J. E. Wilson, Canada. RE 
11,881. F. A. Walton, London. il Z | KY 
Ge 
Ya 
WZ} | YNZ 
y 
wu 
Ad, 
exten through a suitable slot in the tube, and a shear %, 
to be inserted in the tube, and to d with cross- 
tending thereinto from the valve, wheel ed. (3) 
be adjusted as desired, substantially as 
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ADMIRALTY COEFFICIENTS. 
By RoBERT MANSEL, 

In continuation of my paper in Tue Enainzxr, Sep- 
tember 3rd, I would offer the remark made by the late 
G. H. Lewes, “There is but one effective mode of dis- 
placing an error, and that is to replace it by a conception 
which, while readily adjusting itself to conceptions firmly 
held on other points, is seen to explain the fact more com- 
pletely,” and proceed to illustrate the same with reference 
to the importaut subject, the law of the resistance in 
steamship propulsion, in contradistinction to the results 
of the usually accepted theories. Referring to the Admi- 
ralty Trial Tables, it will be seen: On July 5th, 1878, 
HLM. Euryalus, with a displacement of 4223 tons, was 
tried on the measured mile—Stokes Bay—with three 
different rates of development of power, viz., 5109, 3468, 
and 1805 indicated horses, The corresponding speeds, by 
observation, are reported as having been 14°72, 13°16, and 
10°8 nautical miles rompaeively. From these data, by any 
one of the several methods I have published, it is not 
difficult to determine the relation of power to speed in this 
vessel; which, expressed according to my notation, would 
be found to be 


11°72 
The aand c of my formula being the constant quantities 
081 and 11°72 respectively. The first point to notice is, 
that this and, indeed, nearly every vessel presents a slight 
incon 
modification of one of the mean speeds; in the present 
case the speed given as 13°16 knots ought to be 13:22 knots; 
say, one-seventeenth of a knot greater. I shall first illus- 
trate this by calculating, by formula, the power which 
ought to be necessary for the various trial speeds reported, 

contrast them with the observed powers, as follows :— 


E= V log. 081 V. 


M.S. Euryalus. 

Trial speeds = 14°72 18°22? 108 13°16 

Log. pi = 24171 24171 2°4171 24171 

Values 081 V = 1°1928 1-0708 87481-0660 

Log. V = 11678 1°1212 10334 1-1194 

Bu Log. 1172 = 1-0690 1-0690 1-0690 

Sum, Log. E = 37082 86401 8°2563 85835 

2 = 5107 8468 1804 8416 indicated horses. 
By trial data = 5100 $468 1805 8468? 4, 45 


Hence, it appears that the speed 13°16 knots should only 
have required 3416 indicated horses; therefore, if 3468 
was actually the calculated result by diagrams, some dis- 
turbing cause or —— of circumstances must have 
retarded the speed to the extent corresponding to the 
difference °06 knots. Now an obvious ‘and sufficient cause 
for such retardation—or, it might have been acceleration— 
is presented by the varying tidal or wind drift to which 
all vessels are ex in running progressive speed trials. 
The tidal drift is not a uniformly varying quantity, and 
leaves residual errors which are not wholly eliminated by 
running the vessel with and against the tide, and taking 
averages in the usual method. Wind drift may act even 
more capriciously; and, hence, small differences, such as I 
now have occasion to notice, are quite within the limits of 
errors of observation, and do not, really, detract from the 
trustworthy character of the data, nor from the validity 

Again, by the same table it will be seen, on July 30th, 
1879, BMS. Bacchante, with a displacement of 4126 
tons, tried at Stokes Bay with the indicated powers, 
developed 5416, 3571, and 1927 horses, the corresponding 
observed speeds are ge as being 15°06, 13°63, and 
11°69 knots, respectively. These indicate a relation 
power to speed ex: by the equation— 

pt 


= 
E 3365 V log. 1005 V. 
In which vessel a drift correction of one-twentieth of a 


knot on the middle speed seems requisite; instead of 13°63, 
this speed should be taken as 13°68 knots, 
H.M.8. Bacchante. 

Trial speeds = 15°06 18°68? 11°69 

log. pt = 24108 94103 2°4103 

Values of *1005V = 15185 1°8748 1/1748 

= 11770 1°1861  1-0678 

Bu Log. 28°345 = 1/3682 1°8682 13682 

By trial data = 6416 $571 1997 4 


In the next place, in my letter of June 18th— 477 
—I referred to the fourth set of trials on H.M.S. Iris, but 
having made use of an old, and it seems incorrect investi- 
gation, I overlooked a sli ht error in the quantity a, which 
instead of having been taken at its very approximate true 
value, 0734, has been given as 0750. Asa useful illus- 
tration, I, therefore, wish to add the full investigation, to 
show the perfectly definite nature of the results obtained 
from very simple, yet sensitive formulas. H.M.S. Iris, 
displacement 3290 tons, powers developed 7556, 3958, 
1765, and 596 indicated horses. The corresponding speeds 
are reported as 18°59, 15°75, 12°48, and 8°32 knots, - 
bay f First, we have to find the value of a, cuuanel by 
the following process from the formula— 


Log. log.c aV. 


Trial speeds = 1859 15°75 1248 832 | 12°39? 
Log. D# = 28448 28448 28448 | 9°9448 
Log. V = 12698 1°1978 10962 9201 | 1-0931 
uvtract Log. = —8°8783 82467 2°7752 | 8°2467 
Sums = -1°7858 —19446 1943-4807 1912 


From the formula, it will be readil if ivid 


Now, with the value of a thus obtained, multiply each 


ity in the data, which is removed by a small] .-. 


of | building of that type 


spool ; the product, added to the corresponding sum, given 
above, ue of log. c, and 


, ought to give for each the val ought 
to have all the same value. . Let us try this: 
Trial speeds = 1850 15°75 1248 82 12°39 
Value of -0784V = ~1°8646 11561 9160 “6107 9004 
Sumsasabove = -1°7858 -1:9446 1948 4807 | 
Log. ¢ = 11008-11007 | 1-106 
Here the first, second, and fourth speed give practically 


the same value; or, taking a mean, say, log. c = 1°1005. 
The third, however, gives log. ¢ = 1°1103. ice, whether 
is it more probable that this trial contradicts the principle 
of the constancy of the quantity c, which is confirmed by 
the three other trials, or, the alternative, that the speed in 
this trial has, from some cause, been overstated, and that 
instead of having been 12°48 knots, it in reality has been 
only 12°39 knots; in which case, as shown in the last 
column, the value comes out log. c = 1°1006, which practi- 
cally agrees with the others? I affirm that the latter 
alternative is the correct one, and that it is only the drift 
correction, in this way made definite and obvious, which 
is the cause of the anomaly. On this ground the relation 
of power and in H.M.S. Iris—fourth set of trials—is 
expressed by the equation 


pi 
=———— V log.- ' 0734 V. 
T3605" '°8 
In proof of which 
H.M.S. Iris (under fourth trial conditions). 
Trial speeds = 1859 15°75 12°39 832 knots 
= 28448 23448 23448. 2°3448 
Value ‘0734 V = 18645 11561 9094 “6107 
Vv 1-2608 11973 10981 “9201 
Log. 12605 = 11005 1°1005 11005 1°1005 
Sum Log. E = $8781 8°5977 82468 2°7751 
E = 7553 «68960 1766 596 indicate i horses 
By trial data = 7556 8958 1765 


IRON AND STEEL SAILING SHIPS. 

Tue proportion which sailing vessels bear to steame 
in the total tonnage built during recent years in the Uni 
Kingdom, is undoubtedly much ter than was at one 
time generally antici would Be the case after so long 
an experience with steam navigation. At first it was 
thought that the marine engine would wholly take the 
place of sail power as a means of propulsion for ships, and 
that only a comparatively brief period would be occupied 
by the complete transition from sails to steam. This 
expectation seemed very Jikely to be fulfilled about fifteen 

ears ago, the economical advantages of steam navigation 
ving shortly before been much enhanced by the intro- 
duction of the compound engine. But, just as the 
prospects of sailing ships seemed to be at their worst, there 
arose a coal famine which for a time seriously handicapped 
steamers, and advanced the interests of sailing ship owners 
to a corresponding d The scarcity of coals did not, 
however, endure very long, and the increased output, which 
the high prices encouraged, quickly led to a reaction in the 
contrary direction, making coals cheaper even than they 
were before. in a spurt was given to the production 
of steam vessels, which was accelerated by the un- 
healthy enterprise of three years ago in the sha 
of ive shipbuilding and the formation of mush- 
room shipowning companies. By these means the 
market was flooded with steam tonnage, the com- 
petition of which for employment caused freights 
to be reduced to the unremunerative rates which still 
unhappily prevail. Hundreds of steamers which were 
launched during the last shipbuilding “boom” are now 
laid up, and many thousands of — who ignorantly 
handed over their savings to plausible “managing owners,” 
have by this time discovered that steamship — 
not such a mine of wealth as they were led to suppose. e 
of cargo steamer known as a “tramp” 
has for a time at least come to a stop, and the occupation 
of such of these vessels as are still kept running is not of 
a particularly lucrative character. Steamers are, it is true, 
still being laid downall overthe country, but they arein most 
cases to supply the wants of the principal ocean steamship 
companies carrying mails and ngers, and the others 
are for ial services abroad, either for coast or river 
traffic. But the of vessel which it was at one time 
thought would revolutionise ocean navigation, render sail- 
ing ships useless, break large and old established 
companies, drive individual shipowners out of the running, 
and make large fortunes for their shareholders—this type 
is of the past, as far as can be judged by the work in 
progress at our ship yards. 

During the depression in the shipping industries, which 
has now lasted for about two years, there has been a con- 
tinual demand for iron sailing ships. At a time when 
pag ye are abnormally low, and when, therefore, economy 
in the means of transport should be of the greatest import 
ance, one would have supposed the advantages of steam 
navigation would have been most clearly apparent. The 
low price of coals and the economies recently effected in 
fuel consumption must inevitably contribute towards 
making propulsion by steam cheaper than that by sails. 
But yet in spite of all this, the sailing ship holds her own, 
and even makes a profit at a time when scores of steamers 
are laid up. This is very different to what was > 
and even predicted, by many eminent authorities upon 
shipping questions so recently as ten years ago. Just as 
iron had taken the place of wood, and just as steel was 
ie, iron as a material for ships, so it was ex 3 
and reasonably too, that steam would take the of 
wind as a motive power in ship propulsion. 

We havenotreached the end, and it maystill be that steam 
has yet to assert itself to the full, and demonstrate its econo- 
mical superiority over the older propelling force. For the 
transmission of mails no one would now dream of employin 
a sailing vessel, because in these cases speed of transit is 0 
primary importance and sufficient to outweigh the question 
of relative cost. Much has already been done in econo 


mising the consumption of coals on shipboard, and there | carry 


is eve of further improvements being made in 
the Triple and quadruple expansion 
produce cheaper results the i compound 
system, and by-and-bye it may come about that just as 


walking a long journey is, in the end, dearer than riding 
across the seas will be by sending them in the of a 


sailing shi 


the steamer for the purpose, For the yo 


delivered, the 
with fully as much advan 
owner and merchant. Indeed, the latter not unfrequently 
shows a preference for the sailing ship carriage of his 
goods, precisely on account of the Year time occupied in 
transit. Sailing ship cargoes often change hands a dozen 
times during a voyage to this country; so that the master 
has to call at Queenstown or Falmouth on his atrival to 
learn where the last purchaser wishes his goods to be 
delivered. The sailing ship is therefore a cheap warehouse 
for goods, and the length of her voyage is a source of 
advantage to the speculators upon the rise and fall of the 
market. This cause has contributed as much as any other 
to encourage the recent increased production of sailing 
ships in proportion to steamers. 

But it must not be supposed that sailing ships have held 
their own in the ee age with steam without some 
efforts having been e by their owners and designers 
to improve their qualities and develope their efficiency. 
Whatever success been achieved with that class of 
vessels has, of late years at least, been confined to those 
built of iron and steel. Wood and composite ships are 
rarely taken up by charterers or insured by underwriters 
upon such favourable terms as ships of iron and steel. In 
the competition for freights and cargoes in foreign ports, 
the old class of ships is at a disastrous disadvantage. 
Not only are modern sailing ships built of better materials, 
but they greatly excel their wooden predecessors in regard 
to dimensions and good carrying form and proportions. 
Two thousand tons is a very usual size for an iron or steel 
sailing ship built at the present day, and many measure 
as much as 2500 tons. Indeed, one iron sailing ship, the 
Palgrave, is of no less that 3700 tons register. The rates 
of first cost, expense of maintenance and working, to each 
ton of cargo carried, is evidently much less in large than 
in small vessels, and by fitting the former with four instead 
of three masts, the sizes of individual s and sails is 
reduced from what they otherwise would be, and therefore 
a less numerous crew is required. In these and other 
ways of lesser importance economies have been effected in 
sailing ship management, so that even with the low freights 
which have prevailed during the past year or two, it has 
been possible for well-managed sailing ships to make a very 

ble return to their owners. 

e success attained with first-class modern sailing ships 
ata time when shipping property generally is suffering 
from an almost unparalleled depression, has induced their 
owners to look about them with a view to competing with 
— under still more 

e experience e must su to all thoug 
minds that the now in regard to 
shipping are only of a temporary character. The time is 
perhaps not far distant when freights will improve and 
trade revive so as to give profitable employment to 
steamers, and make the rapid carriage of cargoes of more 
importance than it has been during recent years. It 
always happens that, when trade is at its worst, merchants 
find the greatest advan in putting their cargoes into 
sailing vessels; for it is then that the change in the market 

ence W. e present depression disappears the owners 
of sailing ships will find it advantageous for their vessels 
to make quicker than at present, and any sailing 
vessel which can demonstrate her ability to do so will ‘have 
the preference. Moreover, in the brisker competition with 
steam, the sailing ship owner will find it equally desirable 
to make shorter stays in port than hitherto has been usual 
with that class of shipping. This can be effected by first 
inducing the merchants to abolish the antiquated customs 
of the port which up to the — limit the daily output 
from sailing ships in the di of their cargoes as 

ven quic y the same regulations whi 
limit the di ne sailing ships to some eighty or a 
hundred tons per day it is difficult to understand. If 
these stupid customs were abolished and sailing ships were 
ut upon the same terms as steamers both in loading and 
i ing, their Lary ee in the future, when trade 
revives, would be much brighter. 

It is in the direction of auxiliary steam i for getting 
out of calm belts, and water ballast, that development may 
be expected in the sailing ship construction of the immediate 
future. Many of the existing conditions which tend to 
favour sailing ships as compared with steamers will not 
probably endure when a revival in trade occurs—or, at all 
events, they will not operate so favourably as at present. 
There can be no doubt that the sailing ship does possess 
comparative advantages which were not taken into account 
when its speedy disappearance was prophesied ; but these 
are parse cam | in certain trades only, and the successful 
construction of the Panama Canal would close up some 
of their most lucrative sources of employment. The Suez 
Canal Poon: Bago ee the sailing ship trade to many 
ser the t and to our Antipodes, and the Panama 

would operate similarly in regard to voyages now 
made round Cape Horn. 

Hence it is very clear that those who determine to 
embark their capital in new sailing ships must build only 
those which are as efficient and economical as our ship- 
builders can produce. Some owners are endeavouring to 
hea s in their vessels by filling out their 
lines, reducing the weight of cement on the inside of the 
plating, laying no flat on the lower deck beams, and by 
other such means. But these devices are too superficial to 


meet the real wants of the case as they will ere long be 


present, however, the sailing ship has many 
commercial advantages over the steamer in the carriage of 
most kinds of cargoes. Although she would not be em- 
Le bm for the conveyance of early spring teas, she —— 
stil those of a later crop, and even be preferred to 
of grain, 
salt, and 
manufactu goods which are not required to be speedil 
= result is the value of a, thus, 
‘4897 —(-—1°7358) °7539 
a= ‘4897 —( 1°7858) = 
18°59 — 8°32. 07% 
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experienced. Remunerative work will doubtless be found 
for sailing vessels during many years to come, but this 
will only be by their owners adopting every improvement 
in their construction which modern science may suggest. 


DEAD POINTS. 

Some time ago we attempted to show that in every motor 
designed to obtain the rotary motion of a shaft from a 
— 0 there must be a reciprocating member. 

t is now desired to show there must be at least two. 
Examining the ordinary direct-acting engine, there is no 
difficulty in seeing that two pieces of this character enter 
into its composition—the piston working in the cylinder, 
and the connecting-rod vibrating about its joints of 
attachment to the piston. The first of these reciproca- 
tions is absolute, the second relative to the moving piston, 
but still both of a reciprocating character. It is not 
necessary that the two movements should be way recti- 
linear paths, but may be partial turning, whether the one 
or the other will be determined by the character of the 
mechanism on which the engine is based. These two 
movements occur also in the oscillating engine; the piston 
in the cylinder, which is here the relative motion; and the 
cylinders oscillating about the trunnions, which is abso- 
lute. The pumping engine, with the normal sliding piece 
in place of the connecting-rod, show the two movements 
very distinctly, being both rectilinear reciprocations, the 
piston sliding in its cylinder, and the block about the 
crank pin sliding in a normal path. And so we may go on 
through all the complete mechanisms, and discover this 
charaeteristic of two reciprocations in all. In the direct 
rotary engine, an example of which by Mr. Pinchbeck has 
been reviewed in this journal, there is the reciprocating 
partition block and the relatively reciprocating piece con- 
necting this with the revolving excentric cylinder. The 
latter movement is in this engine employed to alternately 
open and close the steam ports. The spherical engines 
have both of the pairs which connect up the two revolving 
shafts of this character. 

Agreeing that a reciprocating piece is necessary by 
considering the character of the source of energy, it is 
not difficult to see that another is demanded by consider- 
ing the object to be attained. The ultimate object desired 
from every engine is the revolution of a shaft. Directing 
attention to this operation of turning, it is seen that it is 
impossible to move a point in the circular path from one 
side to the other without allowing for a lateral movement. 
It cannot be carried fair across, as would be the tendency 
of one reciprocating action; it must move laterally at the 
same time, and such a tendency must be allowed for in the 
structure of the engine. When a man turns a winch 
handle, he must not only push and pull backwards and 
forwards; he must also rise and stoop, to accommodate his 
hands to the rise and fall of the handle. 

This feature seems to be similar to the method adopted 
in following the course of curves in geometry, where, in 
order to determine their form, two dimensions are 
employed, one to give the advance or retreat of the 
tracing point in one fixed direction, the other in another 
fixed direction. These amounts being obtained, the form 
of the curve is traced. In mechanism the full course of a 
point on the turning shaft is followed by the accommoda- 
tion of two reciprocating pieces. And farther, as in 
geometry we can follow curves by polar diagrams, where 
the angles through which a line moves about a fixed point 
and distances measured along it determine the curve, so in 
mechanism the reciprocating movements may be either 
curvilinear or rectilinear. There is no practical difficulty 
in embodying either. If rectilinear, then the pairing may 
be by an ordinary cylinder and piston; if curvilinear, then 
by a piston and cylinder with a correspondingly curved 
axis—a kind of cylinder successfully by Mr. 
Fielding. 

An ates must have, from its nature, a reciprocating 
me and a turning pair in its composition. It must also 

ve a connecting piece, one part of which is so paired to 
the turning piece as to follow it round through a complete 
revolution, and another part so paired to the reciprocating 
piece as to accommodate it to the lateral movements pro- 
duced by the former. Thus in the simple connecting-rod 
and crank gear the connecting-rod is attached to the crank 
pin so that it may follow it entirely round, and is so 
attached to the piston as to oscillate into positions corre- 
sponding to the displacements transverse to the main 
reciprocating piece. In the disc engine the piston piece 
has its rod paired to the crank arm by a pin joint, while 
the piston itself is paired to the piece reciprocating on the 
partition plate by means of a partial turning pair, which 
1s also reciprocating. 

It may be of interest now to show that the existence of 
these two reciprocating pieces may be made use of to 
avoid the difficulty of dead points. Dead points exist 
always when the main reciprocating piece is at either limit 
of its path, but the second reciprocation in general occurs 
in such a way as to be applicable for correcting such a 
result. In many cases it will be observed that though it 
is possible to construct almost any engine for this purpose, 
yet the difficulties of manufacture are such as to prevent 
its being practically adopted. Some engines, however, are 
so constructed, their peculiar mechanism enabling them to 
make use of the above action without adding materially 
to the difficulty of their construction. It is also important 
to know that this feature can be by any known 
engine, and that if dead points are to be corrected employ- 
ing only one system of mechanism, it is in this direction 
only that the solution of the problem is to be sought. 
Many attempts have been made to attain the object 
otherwise than by having two separate engines with 
cranks not in line, but they generally have amounted to 
adopting a second system, and possessed no advan 
either in the direction of efficiency of turning or sim- 
plicity of construction, over the double engine. 

The ordinary connecting-rod engine can be arranged for 
this purpose, as shown in Fig. 1.. A common double- 
acting cylinder is there represented connected up with the 
crank arm of a revolving shaft by a connecting-rod. At 


the piston-rod head is mounted a frame, to which is secured 
two single-acting cylinders with axes curved to the sweep 
of the connecting-rod; the pistons working into these 
> yn have their rods rigidly attached to the head of 
the connecting-rod. Thus as the frame carrying the 
curved cylinders is moved upwards and downwards by 
the lower cylinder, the pistons playing into the curved 
cylinders rock backwards and tee, and if steam 
ports be arranged to admit and exhaust steam behind 
them at the proper time, these auxiliary cylinders may be 
made to contribute to the turning efforts. Such a steam 
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distribution is indicated in the sketch. The action of 
these subordinate cylinders is such as to be in full pla 

while the main engine is in its dead position, and suc 

that when they are at their dead points, as in the case 
represented in the figures, the main cylinder is in full 
Such an arrangement as this, 
whole, possesses no dead positions—a property whi 

been given to it by siding no additional system of 
mechanism, but merely by making use of the second 
reciprocation. 

Fig. 2 shows a method of treating the type of engine 
having a normal sliding piece in place of a a 
At the ends of the normal sliding piece are mounted two 
single-acting cylinders, paired with pistons whose rods are 
rigidly attached to the sliding block. This cylinder frame 
is reciprocated up and down between suitable guides by 
the action of the Neston cylinder, this cylinder being con- 
structed in the usual way. As the frame is advanced, the 
block geared to the crank pin slides normally to accommo- 
date to the new position of the crank pin, and with it the 
= in the auxiliary cylinders. Steam is regulated 

hind these pistons to enable them to act in turning by 
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an arrangement of steam ports shown in the sketch, S being 
the steam supply, E the exhaust outlet. The dead points 
existing in each cylinder when the pistons are at the end 
of the stroke are seen to be corrected, as the pistons of the 
main and auxiliary cylinders are never at the ends of their 
reciprocations at the same time. 

ere is no difficulty in seeing how this point is attained 
in the spherical engine, aie in that peculiar form of 
it devised by Mr. Fielding, illustrated in this journal some 
time ago. It will be noticed that in this case, as in 
the universal joint, the two reciprocations are both rela- 
tive, while the two turning are absolute. The two turning 
shafts are mounted in fixed bearings, and the intermediate 
connecting piece reciprocates about its junctions to the 
revolving arms of the shafts. One of the main features of 
this engine is, that each reciprocation is embodied in a 
cylinder pair, as in the instances above described; and 
hence the one assists the other in avoiding a dead position. 
It is not necessary to give a drawing of this engine, as it 
must now be widely known. In the Fielding pattern two 
single-acting cylinders with curved axes are mounted on 
faces on one turning shaft, so arranged as to suit one reci- 
procation; two others similar are mounted on faces on the 
second shaft, and so curved and fixed as to agree with the 
second reciprocation. The result is, of course, each comes 
into play at the proper time and a fairly continuous turn- 
ing force is produced. 

The great disadvantage accompanying such a treatment, 
and which would prevent its being followed for large 
engines, is that at least one of the sets of cylinders must 
in motion. Of the two full turning and the two recipro- 
cating pairs necessary to complete the mechanism, two only 
must be in the fixed frame; there may be two turning, one 
turning and one reciprocating, or two reciprocating. As 
the object is to turn a shaft in the fixed frame, at least one 
turning pair must be so constructed, and therefore the latter 
alternative of having both reciprocations in the fixed frame 
is inadmissible. In the ordinary engine there are in the 


fixed frame or link one turning and one reciprocating, the 
revolving shaft and the main cylinder. In the oscillating 
they would be of the same character; the revolving shaft 
and the oscillating cylinders. The ny aa engine 
based on what is known as the “ quick return motion »— 
has the two turning pairs in the fixed frame, the revolving 
shaft and the cran = bearing; the reciprocating pairs 
are relative only, For the disc engine one turning 
and one reciprocating, while for the spherical engine the 
two full turning are in the fixed frame, the main shaft and 
the dummy shaft, and hence in this engine both sets of 
cylinders or chambers are in movement. Mr. Tower's 
system of chambering this engine somewhat disguises the 
application of the above comiianiions It would appear 
as though in this engine only one chamber was required; 
but of course upon examination there is no doubt about 
the existence of the four actions in four separate compart- 
ments. It is the peculiar relation of the reciprocations 
that allows of une wall of the chamber being a fixed 
common sphere, which permits of the reciprocating pieces 
following their own reciprocations and the turning of the 
shafts to which they are attached at the same time. 
Although a complete revolving cylinder is thus avoided, 
yet the ends of each chamber which are formed by the 
blades of the shafts are in continual movement. 

One slight benefit this method of correcting dead points 
would have, that both the direct and normal reciprocations 
could be treated to counteract the inertia. as far as regards 
conveying a steady pressure to the pieces with which they 
are connected. Both being subjected to the action of steam, 
such correction might be carried out by arranging that the 
steam in each chamber should work with high expan- 
sion and a compression. With many engines, such 
as those of the ordinary connecting-rod type, the lateral 
moving mass is not very great compared with the forward 
mass, and so correction is not so urgently demanded. 
With others, such as the spherical engines, both pieces 
subjected to reciprocation are of equal size, and therefore 
both require similar adjustment for inertia—an adjustment 
which is put in the power of these engines, both recipro- 
cating parts being under the action of steam. . 


LYNDE’S PATENT ADJUSTABLE KEY. 

Ovr illustrations represent a new adjustable key, designed by 
Mr. J. H. Lynde, of Manchester, and applicable to any chairs and 
rails at present in use. The invention consists of a piece of steel, 
malleable iron, or other metal, curved or bow-shaped, which is 
placed between the web of the rail and the jaw of the chair. A 
bolt is passed through a slot or notch in each end of the piece of 
metal, so that by tightening up the nut on the end of the bolt 
the ends of the piece of metal which bear against the jaw of 
the chair are drawn nearer to each other, thereby increasing the 
bow or curve of the piece of metal and causing it to grip or hold 
the rail securely. The grip on the rail may be increased or 
diminished at will by tightening or loosening the nut on the bolt. 
The ends of the piece of metal may be made thicker than the 
bowed part, or they may be bent inversely if desired. Fig. 1 
represents a sectional elevation and sectional plan of a specially- 
made chair with a V-shaped notch in the jaw to carry the shaft 
of the bolt. Fig. 2 represents a London and North-Western 
Railway chair fitted with the adjustable key. A convenient 
thickness of metal for the key is found to be ,°;in., but this may 


Fig 1 Fig. 2 
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be varied according to circumstances. The bolts may be jin. 
diameter with square heads, necks, and nuts, similar to fish 
bolts ; the weight of the key and bolt varies according to the 
design of the dae is is intended to fit. To adopt this system 
of keys would of course entail a considerable additional expense 
as compared with the ordinary wooden keys, the cost for an 
average size of the metal key being estimated at about £60 per 
mile ; but to counterbalance this, it is claimed that the cost of 
maintenance would be toa ye cost of 
permanent way inspection and repairs brought down to a com- 
paratively prow A compass. It may be added that the railway 
companie: are now using very much larger chairs, giving a large 
base bearing, whilst the rails are designed with large heads and 
are not intended to be reversed. The chairs are carefully fitted 
to the sleepers at the depdts, from whence they are sent out 
ready for fixing, and the only weak place in the whole arrange- 
ment would seem to be the wooden key, which is affected by 
every change of weather, and splits, rots, and ,comes out, thus 
causing endless trouble. The substitution of metal for wooden 
keys is of course not a new idea; but where metal keys are 
depended upon being driven into place, they are necessarily 
liable to permanent damage in the process of driving, and are 
not adjustable. With the adjustable key introduced by Mr. 
Lyndeno hammer is required for fixing or adjusting, an ordinary 
spanner being the only tool the platelayer requires for tighten- 
ing up the rails. Whether the vibration on the rails caused by 
passing trains would not tend towards a loosening of the bolts 
in the curved metal key is perhaps a question open for consider: 
ation ; but in hot climates this key has been found to answer 
remarkably well, ard it has been in use in India for the last six 
months with, we understand, ect success. Up tothe present 
it has not been put to any test on the English railways, but 


it seems to be a very useful contribution towards the efforts for 
the introduction of steel rails and steel sleepers now being made 
to render the permanent way as perfect as possible. 
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HYDRAULIC CRANE, NEW PIER EXTENSION, WOOLWICH ARSENAL. 


HYDRAULIC CRANE, WOOLWICH ARSENAL. 


Tue illustration above represents a hydraulic crane, of 
which three have been recently erected at the New Extension 
of the T pier, Royal Arsenal, Woolwich, by Mr. Henry J. Coles, of 
Sumner-street, Southwark, London. The cranes are of five tons 

wer, with a working radius of 30ft., the clear height of lift 

ing 51ft., and height from under jib sheave to ground 35ft. The 
foundations of the cranes are ied down to about 4ft. below 
ground level to allow of the slewing cylinders, &c., being fixed 
in a convenient position. The wrought iron pedestal is 8ft. 
square at the base and 14ft. high, with an octagonal cap which 
is bored and fitted with a live roller friction ring to take the thrust 
from the friction drum on the pillar. The pillar is of wrought 
iron fitted with suitable guides for the lifting cylinder and ram, 
with a pivot at the lower end to fit the toe step. The jib is of 
wrought iron, of plate girder section, properly secured to the 
main pillar, and the head fitted with a large diameter bushed 
chain sheave, 

The lifting cylinder is bored the whole length and fitted with 
gun-metal liner, the ram and piston being 14hin. 
and 104in. diameter, by 9ft. stroke, the ram also fitted with gun- 
metal liner, and working through gun-metal bushed gland. The 
head of the ram is fitted with sheaves to give six returns of the 
chain. The slewing cylinders and rams are long enough to 
turn the crane through one and a-third revolutions in either 
direction, and drive the slewing drum by means of ferged steel 
plate link chains with turned steel pins, 

The valves are constructed for double action, and an improved 
arrangement of double gland to the swivel box prevents any 
leakage of the pressure into the exhaust. The valves with their 
working levers are so arranged that they may be readily manipu- 


the working valves and the cylinders are of copper, 
cranes were sati ily tested with 


all the parte having been tested by _—— — 
ving the maker's wor 
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THESTABILITY OF STRUCTURES IN REGARD TO 
WIND PRESSURES.' 
By Frep A. CAMPBELL, C.E. 
THERE is no force upon earth more variable and uncertain than 
that of the wind. It approaches from every quarter ; it moves in 
circles as well as straight lines, and vertically as well as horizon- 
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tally. Its force may be as steady and continuous as that of gravi- 
tation, or as intermittent and impulsive as the blows of a batter- 
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gth it varies from the gentle 


gentle zephyr that 
hardly lift a feather, to > mighty hurricane which levels 


whilst in stren; 
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every to the g ly recognising, then, the exist- 
ence of this invisible, omnipresent, ever-varying force to which 
every structure is more or less exposed, it becomes a question of 
serious import to the engineer and architect as to what is the best 
—that is, the safest and most economical way of providing for it. 
This question is continually pressed upon our notice by the failure 
of structures around us during heavy gales. It was especially 
brought home to us in a very startling manner by the destruction in 
1879 of the great Tay railway bridge. Having to erect any struc- 
ture which shall be exposed to certain forces, the designer any 
ascertains in the first ~ as — as —— the extent of suc 

forces. If these can be determined with tolerable accuracy, as in 
the case of a dam to retain water, or a column to uphold a known 
dead-weight, the way is clear, and the designer has omer to apply 
known laws, stresses which are calculable | rovided for by. 
the disposal of material whose resistance is cali le. But if, on 
the other hand, the force is one which is beyond the range of exact 
knowledge, the task is of a totally different kind. To this latter 
class the pressure due to wind undoubtedly belongs, as will be 
evident from what follows. It might be urged that if we have 
not precise data to start with, any attempt to solve the problem 
scientifically must be useless, and that the best method must be to 
work from precedent. For instance, from observation we find 
that a structure of certain dimensions has successfully resisted 
all the gales e ienced since its erection ; therefore in building 
structures in similar positions we cannot go astray in imitating 
such an example. This course, though one which I believe to be 
frequently adopted, and with some reason, in small and inexpen- 
sive structures, is, where im + structures are concerned, both 
unscientific and unsound. It is no guarantee of the safety of the 
structure, still less of its economy. Notwithstanding the uncer- 
tainty as to extreme wind pressures, I believe that by bringing 
observation, judgment, and experience to the aid of calculation, 
the subject can be dealt with in a manner both scientific and logi- 
cal, epee of the material to the best advan’ and securing 
all reasonable safety with the utmost degree of economy. To 
investigate the matter as proposed, it will be necessary to consider 
a —< in connection therewith, which for convenience 
I have viz.:—(1). The maximum pressure 
of the wind at or near the locality of the proposed structure. (2) 
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The nature of the situation as to shelter or otherwise. (3) The 
height of the structure above the ground, and the nature of its 
construction. (4) Its value, use, and whether its failure would 
involve loss of life or damage to adjacent property. 

First.—The maximum pressure of the wind at or near the 
locality of the proposed structure. Stations for observing and 
recording the pressure of the wind are usually confined to the 
Government Observatories. This is the case, I believe, in the 
Australian colonies. As these observatories are usually upon com- 
manding positions, with the anemometer fixed high above the 
ground, we may safely assume that the records from these points 
are not likely to be exceeded in other localities. The following 
list gives all the information as to maximum wind pressures that I 
have been able to collect :— 


Maximum Wind Pressures. 


Per 
Williamstown Old O%servatory, Victoria, 1854, Ostler’s 
Sydney Observatory, N.S.W., 65ft.above ground .. .. 115 Ib, 
Glasgow Observatory, maximum, according toTrautwine 55 lb. 
Liverpool Old Observatory, maximum, acvording to Mr. 


Phiilipine Islands, instrument broke at .. .. .. -. 103 1b. 
North America, locomotive blown over, ‘pressure 

Great Britain, maximum, according to Rankine .. .. 551b. 
Maximum in violent hurricane, according to Moles- 

Liverpool Observatory, 1868, sudden gust, according to 

Hartnup, Ostler’s anemometer .. 80 Ib. 


During five years at Greenwich Observatory, maximum 41 Ib. 

In this list, what strikes one most is the amazing discrepancy which 
occurs between the records from New South Wales and Victoria; 
and, unfortunately, it is with these figures that we have mainly to 
do. It is quite incredible—recollecting that 501b. pressure means 
a violent hurricane—that the wind should have attained in New 
South Wales, a force 80 lb. per square foot greater than that ever 
experienced in Victoria. It must be concluded, then, that anemo- 
metrical measurement is unsatisfactory; and most persons will 
agree with the verdict of a competent judge when he says “‘ that 
anemometry, for engineering purposes, is in a chaotic state.” 
Even assuming, however, that storms have occurred giving a pres- 
sure of over 100 lb. per square foot, such storms must be looked 
upon as highly phenomenal—of such rare occurrence and so limited 
in area that the chances of any particular structure meeting such 
a gale are extremely remote, and therefore all consideration of such 
pressures may reasonably be neglected. The maximum assumed 
in Great Britain for engineering purposes appears to range from 
40 lb. to 60 lb., and most important structures are designed to meet 
such a force. In Victoria the Werribee Viaduct is designed for a 
pressure of 50 lb., and if we take a force varying according to the 
considerations mentioned hereafter of from 50 lb. to 7 lb. per 
square foot, we shall get as near a reasonable solution of the first 
point in connection with the matter as we can expect to attain. 

Second.—The nature of the situation as to shelter or otherwise. 
This point may be dismissed in a few words. A tower or chimney 
upon a high, bare hill, a lighthouse on the sea-coast, a railway 
bridge swung high across an open ravine, will all require that the 
mnaximum be fixed higher than if the structure were in a hollow, 
or sheltered by hills, timber, or adjacent buildings. This point can 
only be settled from an examination of the locality of the proposed 
structure. 

Third.—The height of the structure above the ground, and the 
nature of its construction. As the wind approaches the ground it 
diminishes in velocity; the more uneven the surface and the greater 
the obstacles, the more is the velocity interfered with and lessened. 
To what height and to what degree this interference extends is 
unknown. No experiments, I believe, have ever been made for the 
purpose of ascertaining this. We must conclude, however, that 
close to the ground this interference is very considerable, and upon 
this supposition we can explain the reason why chimneys and 
buildings notoriously unfit to stand a pressure of 20 Ib., or less, are 
still standing, although gales of greater force than that have 
occurred since their erection. Structures in connection with this 
part of the subject may be conveniently divided into two classes :— 
(1! Those which extend from the ground continuously upwards, as 
a factory chimney; (2) those which extend horizontally at a con- 
stant height above the ground, asa girder bridge. If in the case 
of the first we assume 60 Ib. as the maximum for the locality, it is 
evident that this will decrease as it approaches the base, and that 
it would be permissible to reduce this force; or if we maintain it 
for the purposes of calculation, it should be re ised as allowing 
ample margin as factor of safety. In the second class of structures, 
however, the maximum would have to be taken as practically uni- 
form all over the surface exposed, allowing nothing as factor of safety. 

Fourth.—The value and use of the structure, and whether its 
failure would involve loss of life or damage to adjacent property. 
The greater the value of the structure the greater will be the 
necessity of insuring its safety. It evidently would not be true 
economy to build an ordinary house chimney to withstand a pres- 
sure of 50lb. or 60 lb. to the square foot, although it would be so 
in the case of a large factory chimney. The failure of the latter 
would not only be a great loss of valuable property, but would in 
all probability occasion stoppage to work, damage to adjacent pro- 
perty, and possibly loss of life. The structure, however, in which 
every condition is present, demanding the utmost degree of safety, 
is that of a large railway viaduct. In this the full maximum for 
the locality should be adopted without limitation of any kind. 
Having now considered the manner of deciding what wind pressure 
to adopt as the maximum to be provided for in any proposed 
structure, I will proceed briefly to examine the means of making 
this provision. All structures in this connection may be placed in 
three classes, of which the following are types, viz.—(1) a factory 

’ chimney, (2) a roof, (3) a girder bridge. (1) A factory chimney. 
The stresses here will be those of a beam fixed at one end and 
loaded uniformly. The resistance will be due to the weight of the 
material multiplied by half the diameter of the building. It is 
convenient in building structures of this kind to carry up the walls 
in lengths of different thickness, diminishing by half a brick at 
each change. The weakest points will then be the joints at which 
these changes take place. To these points only is it necessary to 
give our attention. Ina brickwork chimney, where the resistance 
is obtained from the material itself, and not from a comparatively 
trifling and independent system as in the case of a girder bridge, 
it will be undoubtedly of the utmost importance that the material 
be disposed of with the greatest economy, and duly proportioned 
to meet the stresses it will have to bear. If the whole chimney, 
except one joint, will stand a pressure of 60 lb. per foot, but that 
joint only 45 lb., then every bit of the material going to strengthen 
that chimney beyond 45lb. is absolutely wasted. The largest 
chimney, and the fourth highest building in the world, is Tennant’s, 
in Glasgow. It rises 435ft. above the ground, and it might have 
been expected that the design would have been beyond criticism. 
The following figures, taken from ‘‘ Rankine’s Applied Mechanics,” 
will show that this is not the case:— 


Haight shove ground. Resistance of joint. 
Oft. 7ilb. 


55 lb. is therefore the resisting strength of that structure, and all 
the material going to raise the strength of the other parts beyond 
this might have been saved. The most satisfactory way to design 
a building of this kind is by a diagram. I have prepared one for a 
round brick chimney, 200ft. high, 20ft. di ter at bott and 


10ft, diameter at top, by way of illustration. Figures have been 
adopted throughout to facilitate computation. The weight of 
brickwork is taken as 1121b. per cubic foot, the maximum wind 
pressure at 561b. per square foot on a flat surface, giving 28 1b. per 


foot for the surface of the chimney. The tensile strength of the 
brickwork has been neglected, and the effective width has been 
taken from the centre of the chimney to the centre of the wall. 
The st and resist have been calculated at intervals of 
20ft. and plotted to a scale of 20ft. to an inch vertical, and 800 
foot-tons to an inch horizontal. The red line, showing a curve 
almost parabolic, is the curve of moments due to wind pressure. 
Had the building been of uniform diameter the curve would have 
been truly parabolic. Then, starting from the top with a 9in. wall, 
the blue line represents the resistance due to that, crossing the 
curve of moments about half-way. The orange line shows the 
resistance of a l4in. wall starting at 120ft. elevation, and crossing 
the curve of moments at about 20ft. from the ground, and the 
green line shows the resistance of an 18in. wall starting at 40ft. 
elevation and running to the surface outside of the curve of 
moments altogether. The compound curve due to the use of these 
three thicknesses of brickwork gives a line of resistance which is 
equal to a wind pressure of 76 1b. per square foot, or 201b. beyond 
the maximum assumed, and varying from this at no point more 
than 7 lb., thus showing the designer in the clearest way the proper 
thickness of brickwork to be used, and at what points to c 
from one thickness to another. 

The consideration of the wind pressure in connection with roofs 
and bridges must be left for treatment in another paper. 


NEW GRAVING DOCK AT AUCKLAND, NEW 
ZEALAND. 

One of the largest graving docks in the southern hemisphere will 
be the Calliope Dock, at Auckland, New Zealand, which is now 
approaching completion, and is expected to be ready for use early 
next year. The work, which has been in progress for nearly two 
years, pr ted rather ptional difficulties, as over 70,000 yards 
of rock had to be removed before the excavation could be prose- 
cuted. Mr. William Errington, M.I.C.E., is the engineer, and Mr. 
Pierce Lanagan the contractor. The graving dock is of the ordi- 
nary form, nearly level on the floor, having a fall from the centre 
of the dock floor, to gutters running alongside of 3in., and a fall 
from the head of the dock towards the rudder well of 1din. in the 
length of the dock. The sides consist of eleven stone steps, or 
“altars,” seven of 2ft. rise, one of 11ft. 4in., and four of 4ft. each. 
The altars are used for fixing the lower end of the shores, and for 
the partial support of scaffolds for workmen when engaged in 
shipping repairs. The average depth of the concrete on the sides 
may be stated at 5ft., the a of materials in the concrete 
used being two of sand, two of gravel, and two of broken stone to 
each cask of cement. There are on the floor ninety-seven keel 
blocks, 5ft. apart from centre to centre, 3ft. Gin. in height, not 
detracting, it must be stated, from the 33ft. of water on the dock 
cill at high tide. The centre drain consists of 9in. earthenware 
pipes bedded in cement laid in a trench down the centre of the 
dock, terminating at each end at the rudder well, which, circular 
in shape, is 10ft. in diameter and 15ft. deep. The well is brick 
faced with concrete backing. The bottom of the dock consists of 
a layer of concrete with a brick invert of seven rings of brick on 
edge, the filling in over the invert being of rubble concrete, 
finished off with a smooth surface. The inner invert of the ill 
and its walls are of rubble concrete faced with dressed stone, true 
to the shape required for the arch. The height of the dock, from 
the door to the coping at the upper end, is 40ft. lin., and necessarily 
4l1ft. 4in. at the caisson from the 15in. fall in the floor of the dock. 
The average lift of the tide at Auckland may be taken to be 10ft. 
The coping level of the dock is 6ft. 4in. above high-water mark. 

The entrance to the dock is closed by a caisson 83ft. long and 
15ft. broad, worked by winch and hauling gear in the usual manner. 
The caisson is sunk into the groove by admitting water into its 
chambered interior, and is floated by pumping out so much water 
as will give it buoyancy. It is being manufactured by Messrs. 
Head, Wrightson, and Co., Stockton-on-Tees. The caisson 
chamber is to be of rubble concrete, with wooden fenders let into 
grooves at each side of the chamber to protect the facings of the 
caisson from chafing against the concrete. The caisson gupins are 
alternately 4ft. and 5ft. long. The pier heads or wing walls and 
side walls of entrance outside of the caisson Jedge are of rubble 
concrete faced with masonry, from 2ft. below the low-water level 
to the coping. The foundations are hed into the rock. There 
are flights of steps at the four corners of the dock leading to the 
foot of the deep altar, from which there are three flights on each 
side, one in the centre, and the others 50ft. from each end leading 
to the floor of the dock. At the top of the dock are two long 
flights, sixty in number, which lead from the surface to the bottom. 
The pumping machinery is being constructed by Messrs. James 
Watt and Co., of London, and is of sufficient capacity to pump out 
the dock in foar or four and a-half hours. The entrance or water- 
way to the dock is to be dredged to 34ft. below the datum line. 

The total cost of the dock is £120,000. This will be one of the 
deepest docks yet constructed. The only other dock in the world 
which has a greater depth of water on the cill than the Calliope is 
that at Portsmouth, which has a depth of 40ft. The length of the 
new dock is 500ft. on the floor, so that it will be able to accommo- 
date vessels at least 20ft. longer. 


MAKING A STREET CABLE. 


ASan FRANcIsco paper gives the following account of the manu- 
facture of a cable as carried on in the engine-house of the Market- 
street Railway, for, contrary to the usual custom of cable roads, 
this line manufactures its own cables. This cable-making machine 
is a purely Californian invention, the inventor and patentee being 
Mr. Henry Root, who, in fact, has invented about everything 
which has made the Market-street system so nearly perfect, The 
machine is situated in the extreme rear of the engine-house, and 
runs from the basement clear up among the rafters of the building. 
This machine takes a piece of manilla rope and 114 wires, and in a 
few minutes places on the reel, ready for use, a cable of the most 
approved kind. As the work commences at the basement, or lower 
deck, a description of the machine properly begins there. An iron 
column runs up from the foundation to the top of the machine, and 
in this is carried the fin. manilla, or hemp rope, which forms the 
heart of the cable, and gives it “‘life”—that is, pliability and elas- 
ticity. It will readily be understood by even a novice that if the 
heart or core of the cable was a wire it would make the rope stiff, 
brittle, and hard to handle. Before the manilla core enters the 
column it passes through a box of tar, and becomes thoroughly 
soaked and saturated, so that it remains impervious to moisture 
and retains its pliant nature. In the basement is set the huge 
gearing which gives the machine its initial motion. Power is 
furnished from a small engine that looks ridiculously inade- 
quate to do the work, but which, however, twirls the bobbins 
and spindles around as if they were light as feathers. Pass- 
ing from the basement to the lower deck or platform, one 
beholds the beginnings of each strand of the cable. Six upright 
spindles are arranged about the main column and each spindle 
has seven bobbins; a wire from one bobbin is drawn off to 
form the core of a strand, and around it are twisted the other six 
wires. The system of gearing is so contrived as to give to the 
machine three separate, distinct, and simultaneous motions. The 
whole hine revolves d the centre column; each of the six 
sections or spindles has an independent twisting motion of its own 
to form the heart of the strand; each bobbin has an independent 
motion to take the twist out of the wire as the machine revolves, 
It is wonderful to watch and note one particular bobbin through- 


out an entire revolution of the machine. Never does the wire | P’ 


get into the strand with a twist in it. This preserves the life of 
the wire a the breaking and crushing of the molecules, 
as would be the case were the wire twisted out of shape. From 
this lower deck the six cores pass up through hollow columns to 


another deck where the strands are completed. By an arrange- 
ment similar to that on the lower deck, twelve bobbins unreel 


their wires around each core, thus completing the strand. By this 
it will be seen that each strand of the cable proper contains nine- 
teen wires—seven forming the heart of each strand and twelve laid 
up around each heart, The work of the seventy-two bobbins on 
the second deck completes all the strands, and they then pass up 
over tension wheels to be laid up around the wt rope which is 
to form the heart of the cable proper. The strands are passed over 
these tension wheels in order that each may have a uniform strain or 
tension, and thus avoid any i larities in the finished rope, 
The tension wheels are regulated by movable weights on levers 
which throw the wheels in or out as may be desired. From the 
tension wheels the strands lead up and are twisted about the 
manilla heart, and the whole cable then passes up through a die 
which forces any irregularities there might exist down into the 
heart of the cable, leaving a th, evenly-r Jed surface and 
uniform diameter. This die is not absolutely necessary, but is 
used as an additional precaution in case the tension mt it should 
have failed from any cause to maintain a uniform strain. The 
cable, when it passes through the die, is finally drawn off from 
the machine by passing over two immense wheels, which are driven 
by power transmitted from the main shaft on the lower floor by 
bevelled gearing connecting with a shaft on the upper floor, on 
which is a worm-wheel running in a wheel connecting with the 
drawing off wheels. These latter wheels draw off the cable so that 
it retains the tension given it on the machine. Beside the drawing 
off wheels is placed a revolution counter which records the number 
of yards of cable passing over the top of the wheel. From the 
drawing-off wheel the cable passes through a box of tar and then 
down to the lower floor, where it is wound on an enormous spool, 
ready to be laid in the street, for every-day use, This machine 
the great advantage of ge | the material to be 
ndled but once to complete the cable, other cable-making 
machines the strands are laid up first, and then are put into 
another machine to lay upthe rope. This machine lays up the strands 
and makes the rope by a continuous and as process, 

Superior advantages are also claimed for the cable itself, as it is 
so compactly twisted that it is well-nigh impossible for a strand or 
wire to be ri out. The machine the capacity of turning 
off 1000ft. of finished cable per day. In making the cable, in order 
to preserve a uniform diameter, the ends of the wires are carefully 
brazed together. The length of time which a cable can be used on the 
Market-street system depends largely on which road it is laid. The 
cable on Market-street is used by all the cars of the system—the 
Valencia, McAllister, Hayes and Haight-street cars. The cable 
usually lasts about eight months, The average duration of a cable 
is from six months to two years. Generally a cable wears out first 
where the splice is. A le in use continually stretches, and this 
slack is taken up in the engine house by a movable carriage, and 
when the le has stretched a certain amount the carriage is 
moved up, the old splice cut out and a new splice = in, which is 
expected to last as long as will the cable. The cables made by the 
Market-street Railway Company are ljin. in diameter and weigh 
24 1b. to the foot. 

The Market-street rope is 23,858ft. dong 5 the Valencia-street, 
23,700ft. long; the McAllister-street, 20,550ft. long; the Hayes- 
street, 23,385ft. long; the Haight-street, 20,452ft. The Fulton- 
street rope is 5580ft. in length, and the iy rope at the 
Valencia and Market-street curve, 480ft. long. When a cable is 
no longer fit for use on the road it is taken out and sold for old 
iron to junk men or whoever wants to buy it. At 24]b. to the foot 
it will be seen that the Market-street cable, which is the longest 
rope, weighs on the reel nearly thirty tons. If anyone who is not 
familiar with machinery wishes to become hopelessly bewildered, 
all he has to do is to go under Market-street among the tunnels 
and chambers full of rambling pulleys and swiftly-passing cables 
where the Valencia-street, Market-street, Haight-street, and the 
auxiliary ropes come into and go out of the engine-house. 


A NEW FORM OF LIGHT FOR LIGHTHOUSES.' 
By J. R. WicHAM. 


USUALLY, if not invariably, in first-order revolving lighthouses 
the light is placed in the centre of an octagon or hexagon of lenses, 
which are caused work to revolve round the light, and thus 
the mariner getsa from each lens face as it is turned towards 
him. To vary this form of light, a group of lights, instead of a 
single beam, was transmitted to the mariner with the recurrence of 
each lens face. This is called the group-flashing system. The 
groups of flashes have been produced in two ways—(1) By the con- 
tinuous intermissions of the illuminant, as, for example, in the 
gaslights at Galley Head and New Island; and (2) by giving to 
each lens two or more faces, so that two or more lights may be 
seen as the lens passes the eye. The new form of light, which is 
the subject of this paper, is a Se light of a different 
kind. Instead of causing the lenses to revolve round a central 
light I cause two, three, or more lights to revolve with the lenses, 
the relative positions of lights lenses being maintained. By 
this arrangement I am led to give the full power of each light 
to the mariner, and at the same time materially to reduce the cost 
of lenticular apparatus. In this case I only use two instead of 
eight or six lenses, while by intermitting the lights I have a com- 
bination of a striking and perfectly character. 


BurLpine In AusTRALIA.—The new pumping machinery 
to be started at Botany to-day—June 28th—by the Mayor has 
been designed by Mr. Norman Selfe, M.I.C.E., M.I.M.E., and 
manufactured by the Atlas Engineering Company, under Mr. 
Selfe’s direction. It affords a very good illustration of the 
development of the engineering and mechanical resources of the 
colony, for although it was deemed by some experienced persons 
to be impossible, the Atlas Company has constructed and erected 
the engines ee Mo the contract time—the short space 
of sixty days. The type of engine is, we are informed, altogether 
new to the colony, and may be classed as in many respects the 
most advanced form of high speed pump. The iarity of it 
consists in the plungers being formed with conoidal ends like a 
rifle bullet, and in the chambers being sha as a parabolic 
spindle, the object being to enable a high speed of the pump to be 
maintained with the least disturbance or shock in the water. That 
this is very successfully accomplished in the new rom is shown 
by the fact that they can be run at a speed of from 300ft. a 
minute, whereas the maximum speed of the large engines is only 
200ft., and that is more than they should run, if it were not 
necessary to push them so as to meet the uirements of the 
city. The great advantage of this new system of pumping engines 
is said to consist in getting a large quantity of work economically 
out of relatively small engines, and is a great saving in cost of 
erection and buildings. Compared relatively with engines of 
the original Botany type, it seems the modern engines will 
not cost one-half the money; the erection of buildings, 
perhaps, one-sixth to one-tenth; and the working expenses, 
including fuel, at most not more than one-half. The new 
pumps are erected by the City Council to relieve the 
old engines, which have been for some time worked far beyond 
the power originally intended. The dimensions of the machinery 
are:—High-pressure cylinder, 12in.; low-pressure, 20in.; stroke, 
3ft. The pumps, connected direct, have plungers 8gin. diameter 
by 8ft. Gin. long, and a stroke of 3ft. Their capacity is 14 millions 
of gallons per day. The general d is similar to that of the 
= which were pro} by Mr. e in his report made to the 

unicipal Council in 1880, on the whole question of pumping the 
city water supply; but in the present case, being for emergency 
only, they are made non-condensing, as time was more an 
object than extreme economy of fuel. In the erection of the 
machinery at Botany, and in making the connection to the existing 
mains, Mr. Selfe has had the able co-operation and advice of Mr. 
Westcott, the ——, in charge of the Botany waterworks.— 
Sydney Morning Herald. 
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RAILWAY MATTERS, 


‘A test of the vse of oil as fuel was made on the Washington, 
Ohio, and Western Railway last month, a locomotive running for 
fifteen miles and attaining a speed of forty miles an hour with 
crude petroleum for fuel. ve 

immense locomotive made by the Cockerill Company, to th 
designs of M. Belpaire, for the Belgian State Hallways, bi one 
fitted with two additional axles, b one of those existing was 
found to sustain a load of 17 or 18 tons, 

A DOUBLE line of tramway is being laid down in the Bury New- 
road, Salford, with a new rail—devised by the borough engineer, 
Mr. Arthur Jacob, M.I.C.E.—rolled in steel with a tongue, which 
is keyed down to long cast iron chairs. 

A serious fire broke out on | morning—25th ult.—in the 
boiler-making shed of the Great North of Scotland railway loco- 
motive works, Kittybrewster, Aberdeen, completely destroying 
the building, and doing damage to the amount of about £2000. 

Tue construction of a railway tunnel 3800 metres in length 
under the Col-de-Cabre, the frontier of the Dréme and Hautes- 
Alpes, was commenced on the 27th ult, The Times’ Paris corre- 
spondent says it is one of the most importent works in the strategic 
line connecting Central France with the Italian frontier, by Gap 
and Briancon. 

Tue Committee which was appointed some time ago with a view 
of obtaining railway facilities to Ambleside, either by an extension 
of the Furness Railway from Lakeside, or the London and North- 
Western from Windermere, have been unsuccessful in their 
negociations with the former company ; but it is expected that the 

ifficulties with which the promoters of the scheme have had to 
contend are about to be overcome, and from the favourable state of 
the negociations there is eyery likelihood of a railway being made 
to the head of Windermere Lake, if not to Grasmere. 

A JUNCTION is now being put in near Creagian, on the Llantris- 
sant and Taff Vale Railway, for the purpose of os and 
materials on to the ground, for the construction of the last contract 
recently let by the Barry Dock and Railways Company. This 
section, being the lightest, will not require the same time to com- 

ete as the others, which have been in hand some time, but it will 
be ready for opening at the same time as the docks, Messrs. 
Lovatt and Shaw, of Wolverhampton, are the contractors, and Mr. 
John Robinson, the resident engineer of the docks, has chief charge 
of this section. 

Tue Paris correspondent of the Standard, writing of M. de 
Freycinet at Toulouse, says that ‘‘M. de Freycinet, long before 
circumstances fo’ him into political life, had for many years 
resided at Toulouse, as managing engineer of the Midi Railway 
Company, and made himself very popular. The crowd at the 
station shouted ‘ Vive Freycinet /’ with great heartiness as the 
Minister drove to the Prefecture. At 2 o’clock he received the 
authorities and deputations of the townsfolk of the Haute Garonne 
and adjacent Departments, who presented petitions and memorials, 
Among them was a largely signed petition praying for the imme- 
diate cutting of a canal between Narbonne and Bordeaux, to be 
navigable for ships of war, and thus enable the French naval forces 
to pass from the Mediterranean to the Atlantic.” 

A merETING of the shareholders of the Didcot, Newbury, and 
Southampton Railway Company was held on Tuesday afternoon, at 
Southampton, for consideration of the general position of the 
company, and urging upon the directors the necessity of complet- 
ing the line as an independent railway to Southampton. Mr, 
Lefeuvre moved—‘‘ That notwithstanding the scheme of Mr. Forbes 
—the chairman—described by him at the half-yearly meeting held 
on the 12th of August, this ting is of opi that the comple- 
tion of an independent line to Southampton is absolutely necessary 
to ensure the success of the undertaking.” Mr. Morgan seconded 
the motion, which was passed unanimously. Mr. Charles Lucas, of 
Newbury, moved a resolution calling upon Mr. Forbes to ry a 
the chairmanship of the gn e Hon. and Rev. J. 
Nelson seconded the motion, which was also adopted. 

Messrs. CoLuier & Co., Manchester, are completing a couple of 
locomotive traversers for the erecting shops of the new works now 
being built at Horwich by the Lancashire and Yorkshire Railway. 
Each traverser is 15ft. Gin. wide, and 28ft. 8in. long, and sufficiently 
strong to carry a locomotive 52 tons in weight. The weight of 
the locomotive is ae ger by four wheels with double-flanged 
steel tires, four wheels without flanges, and four steel rollers, 
so that there are twelve rolling bearings to support the weight, 
and the bearings of all the wheels and ro! run in gun- 
metal bushes. The power for driving the traverser is trans- 
mitted from the line s to a chain barrel, with a worm groove 
cut from the solid, which is placed in the centre of the traverser 
bed; the chain on this as it wraps off at one end wraps on at 
the other, so that the barrel is always full of chain, and it provides 
a travel for the traverser of bring 
exact position ite any road in the shop an auxiliary adjusting 
motion is soovlled on the top of the traverser, which is worked by 
hand, and at each end of the traverser su ig pul! are fixed 
on brackets to carry the versers of this descrip- 
tion are, of course, very » not only for moving about loco- 
motives, but also for carrying other heavy loads along the shop 
floor instead of by crane overhead. 

THE Baldwin Locomotive Works have nearly completed four 
Honigman locomotives. The engines are to be shi to Min- 
neapolis, and are for the Minneapolis, Lyndale, an innetonka 

ilway. The engine, says the Philadelphia Record, has much 
the same appearance as a passenger car. It is about 16ft. long, 
entirely boxed in, with no visible smoke stacks or pipes, as there 
is no exhaust or refuse. The boiler is of copper, 844in. in dia- 
meter, and 15ft. long, having tubes running through it as in steam 
boilers, Inside the boiler will be placed five tons of acetate of 
soda, which upon being damped by a jet of steam produces an 
intense heat. When the soda is thoroughly saturated, which will 
occur in about six hours, the action ceases, and it is necessary to 
restore it to its original state by forcing through the boiler a 
stream of superheated steam from a station ler, which drives 
the moisture entirely from the soda, when it is again ready for 
use. The exhaust steam from the cylinders is to 
saturate the soda, and by this means all refuse is used. 
The engines are the first of their kind that have been built 
in America, and are being constructed under the supervision 
of George Kuchler, a German engineer. The engines will have 
about the same power as those on the New York elevated roads, 
and will readily draw four light cars. 


THE cause of the Silver Creek accident on the Nickel Plate Rail- 
way, as it is called, is as yet somewhat obscure; but—the Railroad 
Gazette says—the “‘ fact that the engineer of one of the trains ran 
away after the collision lends support to the apparent evidence 
that it was a case of direct disobedience or forgetfulness of orders. 
The train was a very heavy one, consisting of fourteen fully-loaded 
cars. It was, as so often happens, ‘ pulling around a curve’ at 
about eight miles an hour just beyond the point to which it had 
orders, when it met a freight running at thirty miles an hour, with 
a clear right to the road, but hastening to make its meeting point— 
and the meeting point came just a little too soon. Then came in 
the secon cause for the accident, As is particularly apt to be 
the case with excursion trains, the rolling stock was somewhat 
miscellaneous. ‘The baggage car coupling was higher than the 
smoking car,’ with the natural result that it, the latter, furnished 
the point of least resistance when the collision came. The 
car mounted at once over the platform of the smoker, and tele- 
scoped the latter at the level of the top of the seats, killing or 
Maiming every one in it who did not have the good fortune to be 
thrown to the floor. The whole force of the collision was there- 


fore expended on my | the engines and these two cars. At the 
rear of the train ‘the shock was not felt much,’ nor was a single 
wheel derailed.” 


NOTES AND MEMORANDA. 


A METHOD of rendering paper very tough is said to consist in the 
mixture of chloride of zinc with the pulp in the course of manu- 
facture. It has been found that within limit the greater the 
degree of concentration of the zinc solution the greater will be 
the ey oe of the paper. It can be used for making boxes, 
combs, for roofing, and even for making boots, 


In Government contracts the om f timber now employed . for 
telegraph poles is Baltic red-wood, well seasoned and then 
creosoted, To obtain the specified quantity of 101b. of creosote 
injected per square foot, the fine skin which grows underneath the 
bark must be carefully removed by planing. The processes which 
moans the employment of salts of zinc, copper, or mercury, have 
fallen into disuse, mainly on account of the solubility of these salts, 
and also owing to the rapid corrosion which they caused in the 
reservoir and apparatus used for injection. 


In London 2589 births and 1403 deaths were registered duri 
last. week. Allowing for increase of population, the births were 79 
below, and the deaths 26 above, the average numbers in the corre- 
Foye weeks of the last ten years. The annual death-rate per 
1000 from all causes, which been 16°7 and 16°5 in the two pre- 
ceding weeks, rose last week to 17°6. During the first eleven weeks 
of the current quarter the death-rate averaged 19°1 per 1000, and 
was 1°2 below the mean rate in the corresponding periods of the 
ten years 1876-85. 


From certain meteorological statistics recently published in Ger- 
many, we learn that thunderstorms in that country have, during 
the last thirty years, been steadily increasing, both in frequency 
and severity. ie number of deaths per annum from lightning 
has increased in a far greater ratio than that of the increase of 

pulation, The German savants incline to the opinion that the 
increase is to be attributed to the enormously i d producti 
of smoke and steam which has taken place during the last three 
decades. Yet the number of storms attended by fatal results from 
lightning is far larger in the agricultural districts than in towns, 


A WRITER in the Revue Scientifique affirms that from a compari- 
son of animal and steam power the former isthe cheaper in France, 
whatever may be the case in other countries. In the conversion of 
chemical to mechanical en 90 per cent. is lost in the machine 
against 68 in the animal. Sanson, the writer above referred 
to, finds that the steam horse-power, contrary to what is generally 
believed, is often materially exceeded by the horse. The cost of 
traction on the Mont Parnesse-Bastille line of railway he found to 
be for each car daily 57f., while the same work done by the horse 
cost only 47f.; and he believes that for moderate powers the con- 
version of chemical into mechanical energy is more economically 
effected through animals than through steam engines. 


TuE Medical and Surgical Reporter gives the following interest- 
ing facts concerning the water supply of the European capitals :— 
Rome heads the list with her 204,000,000 litres of pure water every 
twenty-four hours—her population being 345,036, every inhabitant 
can dispose of 591 litres per diem; London comes next, for every 
one of whose 4,085,040 inhabitants there are 300 litres daily; Paris 
takes the third place, her population amounting to 2,240,124, and 
each inhabitant having for alimen uses 58 litres per diem, and 
for secondary purposes 169—a total of 227 litres; Berlin has 
1,302,283 inhabitants, with 140 litres daily to each; Vienna, 
770,172, 100 litres each; Naples, 463,172, with 200 litres; and 
Turin, 278,598, with 98 litres a head every twenty-four hours. 


SPEAKING of copper solder and colouring, an American paper 
says that ‘‘ when copper is soldered and the solder to be coloured 
like the surrounding copper, this can be done by moistening the 
solder with a saturated solution of vitriol of copper and then 
touching the solder with an iron or steel wire. A thin skin of 
copper is precipitated, which can be thickened by repeating the 
process several times. If a brass colour is desired, a saturated 
solution of one part of vitriol of zinc and two parts of vitrol of 
copper is used on the previously coppered solder and the latter 
ru bed with a zinc wire. To gild the soldered spot, it is first 
coated with copper in the manner indicated above, and then with 
gum or isinglass and powdered with bronze powder. The surface 
is obtained. which, after drying, can be very brightly polished.” 


A RECENT examination shows that the obelisk in the Central 
Park, New York, is not so thoroughly protected as many supposed 
it would be by the hot paraffine treatment last fall. This process 
consisted in heating the stone and applying a mixture of paraffine, 
creosote, and turpentine, Previous to this, the Scientific American 
says, the stone had been carefully gone over, and pieces supposed 
to be loose, on testing with a hammer, or where there were cracks, 
were removed. It now appears that the stone is again in some 
places flaking off, or showing slight signs of slow disintegration, 
although such action is only perceptible on careful examination. 
It is said to be the result of an inefficient trimming off of the sur- 
face of the stone, to remove imperfections before the paraffine was 
applied; others attribute the result to the ap lication of heat to 
the stone before putting on the fine. ‘‘It has been decided 
best to do nothing further in the matter at present, until it is 
shown to what degree the preservative process will be actually 
effective for a longer period, Lone in the end it may be neces- 
sary to inclose the stone by building a light glass structure 
around it.” 

M. E. H. AMaGaT recently described his methods of measure- 
ment of very strong pressures. For the measurement of very high 
pressures he — the principle of the manometer with differ- 
ential pistons, order to obtain accurate results, the condition 
had to be realised of maintaining the pistons in complete action 
while keeping them perfectly air-tight. Thereading of the volumes 
of compressed fluid was effected by the process ly indicated 
by Professor Tait, of Edinburgh. Water and ether have been 
studied at zero and at the two respective temperatures of 20 deg. 
and 40 deg. C Respecting the variation with pressure, it is shown 
that the coefficient diminishes gradually with the increase of pres- 
sure, and this takes place throughout the whole scale of pressures, 
contrary to the opinion of some physicists, At 3000 atmospheres 
the volume of water was red one-tenth, and its coefficient of 
compressibility one-half. This coefficient between 2590 and 2981 
atmospheres was 0° , and that of ether between 1623 and 
2002 atmospheres 0°000045. The study of ether will be continued 
and pushed to 3000 atmospheres, and in a future communication 
will be given the coefficients of compressibility and of dilatation for 
several other fluids up to 3000 atmosph A of gases 
will then be examined with the same apparatus and within the 
same limits of pressure. 

PROFESSOR SCHEIBLER has described a new method of obtaining 
a product rich in phosphorus from the crude slag produced in 
Thomas’s process. Whilst formerly the slag was extracted with 
dilute hydrochloric acid, and a precipitate rich in phosphorus 
obtained by adding lime to the solution, the present price of hydro- 
chloric acid rendered it desirable to simplify the process. It was 
at first attempted to do this by a fractional solidification of the 
fused slag, the portion first solidifying containing little phosphoric 
acid, whilst the liquid portion separated from it furnishes an excel- 
lent material for manure. An essentially better method consists 
in adding the lime to the iron, not all at once, but first of all about 
two-thirds of the necessary quantity; the slag produced is then 
removed, the remainder of the lime added, and the process com- 

leted. The first lot of slag obtained in this way contains about 
BI per cent. phosphoric anhydride, and 58 per cent. lime, whilst 
the second lot contains but little phosphorus, though it is rich in 
iron, of which it contains 24 per cent., the first slag having only 
1°8 per cent, The second slag is returned to the furnaces used in 
the production of crude iron, The advantages of the method are 
a shortening of the blowing operation, the possibility of increasing 
the charge, a more complete removal of the phosphorus, less lo3s 
of iron, and considerable saving of lime. 


surface-condensing inverted 


MISCELLANEA. 


INSTEAD of saying, ‘Go on dead slow,” refined American 
steamboat captains now say ** Smoulder ahead.” 

_ THE ceremony of turning the waters of the river Yarra into a 
direct canal at Fishermen’s Bend, Melbourne, was performed on 
August 11th. 

A NEW button-hole-working attachment for sewing machines is 
being exhibited at 4, Grocer’s-hall-court, Poultry, by a company ~~ 
formed to manufacture it. 

THE Belgian Industrial Press has sustained a loss in the gor) 
of M. P. Desguin, founder of the Mouvement Industricl, and 
author of several scientific works. 

Messrs. WHEATLEY Kirk, PRICE, AND GOULTY announce a sale 
of brickmaking plant, engines, and shafting, at the Milton Church 
—ee near Sittingbourne, Kent, on Thursday next, the 7th 


THE Parkfield furnaces and collieries near Wolverhampton, 
which have been standing idle for a very long time, are now again 
offered for sale, and it is understood that two tenders for purchase 
have been sent in. The estate comprises five blast furnaces and 

oal mines, Recently an unsuccessful attempt to resume opera- 
tions there was made by the Sydney and Wigpool Iron Ore Com- 
pany. 


THE old-established Chillington Ironworks, Wclverhampton, 
which have been in vain seeking a buyer, are now tobe dismantled, 
and the materials comprising them are to be brought under the 
auctioneer’s hammer. The Capponfield Works of the late Chil- 
lington Company were purchased Messrs. Molineux and Co., 
who continue to work them, but the remaining Chillington works 
——_ to suffer the fate of other old establishments and be 
levelled. 


WE have received a syllabus of Mr. Gribble’s proposed course of 
Evening Lectures at Exeter Hall, S:rand, on Science of Construction 
—advertised in our columns. The advanced course embraces some 
of the most important structures of modern times in this country 
and America. Mr. Gribble having during his residence in America 
familiarised himself with the methods adopted there, will doubtless 
_ able to contribute valuable information to those attending his 
ectures, 


A FIRE in the Roach Mills Spinning and Manufacturing Cor- 
pany’s Mills, Heywood, which occurred on Tuesday, is said to have 
been due to friction of some of a eelf-actor mule. The mill 
is fireproof thoughout, but the fire got a firm hold and almost 
wholly destroyed the warehouse, burning the contents. The fire 
burned itself out in the room in the mill in which it commenced, 
after burning 15,000 mule — The damage is estimated at 
£15,000. The mill and machinery are fully insured, and the stock 
is partially covered, but some 250 hands are thrown out of 
employment. 


THE brindled brick trade, which is an important ‘Staffordshire 
industry, has just received a fillip by the placing of an order for 
4600 tons of bricks for the new dock at Cardiff, with Mr. Jcseph 
Hamblett, of West Bromwich. This firm is one of the largest in the 
entire kingdom and turns out some 6000 tons a month. A new 
machine plant is just now being laid down at the works for the 
manufacture of fancy tiles and best finished cresses for ornamental 
builders’ work. ‘The quotation of brindle bricks at date is about 
18s. per thousand, though upon heavy orders some concession in 
price is made. 

THE Wolverhampton lock makers, who for some time past have 
been complaining of serious competition in common brass cabinet 
locks from the German manufacturers, are now setting them- 
selves determinedly to meet the competition, and they are meetin 
with much success, By the laying down of steam power ao 
adopting other economies in production, they are successfully 
imitating the German goods in design, fittings, and finish, and are 
winning back large London orders which were formerly going to 
Germany. There is, however, much yet to do before the foreigners 
are beaten out of the field. 


MEssks, WHITTAKER AND Co. will publish shortly, in their 
‘* Specialists’ Series,” ‘‘On the Controversion of Heat into Work,” 
by William Anderson, M.I.C.E., ‘‘ The Telephone and its Practical 
Applications,” by W. H. Preece, F.R.S., and Julius Maier, Ph.D. 
The same announce a new work on ‘‘ Technical Education 
and Applied Science Buildings, including their Fittings and Sani- 
tation,” by E. C. Robins, F.S.A., &c., and “A Bibliography of 
Published” in from 1676 to 1885, sompiled by G. 

in i to compi 
y and A, Salle, Ph.D. ; 

THE Norwegian Government have granted various sums of 
money, ranging from £25 to £100, to several engineers in order 
that they shall study various industries abroad. Thus one proceeds 
to England and Scotland to study the newest construction of steam- 
boat engines; another to Germany, to report upon the glue industry 
of that country and the best modes for utilising fish offal; one to 
Italy, to improve the import of Norwegian wood; one to England, 
Germany, Sweden, to study the mining industries of those 
countries; one to Germany and Sweden, to study the manufacture 
of paper wood pulp; one to Germany and Sweden, to study the 
various telephonic inventions; and one to the same countries, to 
study their dyeing industries, 

THE fatal accident with the choke damp by which several 
were killed, last Saturday, in a Scotch quarry, recalls a remar 
accident which occtxred in France a short time ago during some 
preliminary experiments with a new — of siege artillery. A lar, 
shell was fired into a large bank of earth, where it buried i 
deeply and there burst. The ground was not, however, ragga 
the projectile having simply created in bursting a cavity in 
ground measuring about two metres in diameter. Two soldiers were 
set to work to discover what had become of the missile. After a few 
strokes with the pickaxe the ground gave way under them, so that 
they fell into the cavity, and were at once stifled to death by the 
deleterious gas produced by the explosion. Another soldier who 
ventured to descend to try to rescue them also perished. 

THE International Geodetic Conference will assemble in Berlin 
on the 20th of October. Its principal business will be to deliberate 
on the best method of executing the resolutions arrived at at Rome 
and Washington in 1883 and 1884 respecting the actual measure- 
ment of a degree on the earth’s surface, and likewise in reference 
to a scientific survey of the European Continent. The — 
by all nations of Greenwich as the First Meridian, in acco: 
with the decision taken at Washington, is to be strictly enforced 
in practice. The introduction of International Normal Time, on 
the other hand, has had to be postponed, owing to insuperable 
practical difficulties connected with ordinary business life. In 
order to — the project of any international survey of the 
_ globe, it is proposed to establish a Central Geodetic Office in 

erlin, 

On Saturday last, the 25th ult.,a new screw steamer named 
the Swift, built by Messrs. Schlesinger, Davis and Co., of Walls- 
end, for Messrs. R. and W. Paul, of lpswich and London, went tosea 
for her trial trip. The vessel, built to Lloyd’s highest class, 100 Al, 
is constructed of steel. She is arranged with her machinery in the 
after end, and has a long cargo hold from forward of engine and 
‘boiler space to the fore peak bulkhead, with a large hatch and 
powerful steam winch for the rapid loading and discharge na 

t.5 


Her dimensions are :—Length, between perpendiculars, 
breadth, moulded, 19ft.; and depth, moulded, 9ft. 3in.; and she is 
designed to carry about 150 tons on a mean draught of 7fft. of 
water. With a full cargo of coals aboard, the Swift steamed at a 
speed considerably in excess, we are informed, of ten knots an 
hour. The engines, of 45 nominal horse-power, are of the compound 

i i ing type, and are built by the 
Company. 
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MAGINNIS’ STEAM STEERING 
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MAGINNIS’ STEAM STEERING GEAR. 


Ws illustrate this week by Fig. 7, page 266, what we regard as an 
extremely important improvement in steering gear. In the Liver- 
pool Exhibition a model of this gear will be found, but it is far more 
to the purpose that this gear has been fitted to the British 
Prince, a large steamer, with the most perfect success, 

The Maginnis steering gear is specially designed to apply the 
steam power direct to the rudder quadrant without the inter- 
vention of wheelchains, and more especially to provide the much 
needed want of a simple easing gear which will prevent the 
disablement of rudders, by allowing them to yield or ease off if 
the safe working strain be exceeded. The — feature of 
the gear—and one which we think will become useful in more ways 
than that now under consideration—is the entirely new idea of 
applyinga worm, Figs. 1 and 2, insuchamanner thatit may alsoserve 
asa ; this is attained—as may be seen by our illustrations— 
by attaching it to a piston working in a cushion cylinder filled 
with oil, and thus transferring all the thrust or strain of the worm 
on to volute springs. These volutes, Figs. 1 and 2, being adjusted to 
sustain asafe working strain for the rudder stock, andno more, they 
will compress under any excessively heavy load, thereby allowing 
the piston and worm to slide endways and so allow the rudder 
to yield, and it may be noticed that owing to the difference in 
the relative diameters of the cylinders a small spring compression 
gives considerable yield tothe worm. A marked saving of power 
and wear and tear is also effected by taking the thrust on oil, as 
no collars or such like are required. 

The important point of insuring the certainty of the rudder’s 
return to its original position is automatically attained by simply 
placing the inlet to the cylinder from the tank so that the piston 
will almost close it when in working position, thus allowing for 
the in and outflow of oil to suit the endway movement of the 
worm piston, which may be caused in either direction by any 
sudden increase of rudder strain sufficient to force the oil shut 
up by it into the larger cylinder and compress the volutes; this 
oil will then again be forced back by the volutes on the strain 
falling off, and so push the worm piston back to its normal posi- 
tion. A very great saving in wear and tear is obtained and all 
noise completely abolished by the yielding worm, which—not 
being connected direct to the engine, but having free endway 
movement on its shaft by means of a large sleeve to take the 
turning feathers, through which rotary motion is given—entirely 
relieves the machinery of all jerking and straining of the rudder 
when in a seaway, the simple duty of the engine being to place 
the rudder in the required position, after attaining which it is 
entirely relieved of any strain whatever. The true endway 
motion of the worm when yielding is insured by the roller bearing, 
Fig. 4, which is designed to guide it the full Tength of its pice 
the latter being easily regulated by the check nuts on the tension 
rods, which can be adjusted at will. Since being fitted in the 
8.8. British Prince—one of the Liverpool and Philadelphia 
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4000-ton liners—in September, 1885, continued satisfaction has 
been experienced, the excessively heavy North Atlantic gales of 
the early part of the year serving to thoroughly test it and give 
the utmost confidence in the principle. The arrangement fitted 
in that ship is shown on the plan of the wheel-house, Fig. 7, which 
we personally visited a short time ago, and were struck with the 
great saving of space and large reduction of machinery which 
was obtained by its adoption, as the original chain steering gear, 
with its train of wheels, fairleads, &c., was still in place, and on 
its removal a useful deck space of about 140 square feet will be 
gained, and a saving of nearly four tons made in weight, the 
direct gear being only one-third the weight of the original gear. 

Besides the improvements effected in the general steering 
arrangements by this gear, another very desirable and useful 
point has been attained in the simple manner with which all the 
jerks and strains on rudders can be accurately ascertained by 
use of the ordinary Richard’s indicator to the cushion cylinder, 
and taking diagrams in the usual manner when the helm is being 
put hard over ; or a more simple method is by observing the 
pressures on the ordinary gauges which are connected with the 
regulating cylinders. 

Another meansis by use of the entirely novel instrument termed 
the“ Ruddergraph,” Figs. 8 and 9, which we now illustrate for the 
first time, and which was specially designed by Mr. Maginnis to 
obtain continuous records of the rudder’s doings. This, it will 
be seen is simply an adaptation of two indicators, one with the 
pencil working upwards from the zero line, which is connected 
to obtain the starboard strains, and the other working down- 
wards from the zero line and connected to obtain the port 
strains. The paper is wound from one drum to another by 
strings led to the rudder head regulated by ordinary ratchet 
motion. Another means of revolving the paper by clockwork 
can be arranged for six hour trials or such like. but has not yet 
been put to work. As we understand this is the first time that 
continuous diagrams of rudder movements have ever been 
obtained, we publish a portion of those taken on the British 
Prince between Liverpool and Queenstown, in June last, which 
will show the varying strains experienced by rudders ina sea- 
way, the jerking action alone rising in some instance to three and 
a-half tons; the strains shown being for the most part all above 
the upper zero line, indicate very clearly that the ship required 
starboard helm to keep her straight course, and as the propeller 
was right-handed, this definitely confirms the correctness of 
Professor Osborne Reynolds’ experiments, and solves the mystery 
of the action of propellers on the steering of screw steamers. 

As an instance of the enormous strains experienced by rudders 
in very heavy weather, it may be mentioned that during the 
past winter actual notice was taken of the pressure in the 
cushion cylinder rising up to 500 1b. per square inch, or, say, a 
strain of over 30 tons, which the gear stood without the least 
sign of weakness or want of overhaul afterwards. Our other 
illustrations above, Figs, 10 to 13 inclusive, and on preceding page 
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show some of the numerous ways in which this gear can be 
applied, one being an inverted arrangement for vessels not having 
deckhouses at the stern, and the other the system required for 
warships, Figs. 10, 11, 12, and 13, where little transverse space 
is allowed for steering purposes. The arrangement of the 
latter, although possessing exactly the same essential easing or 
yielding principle, is modified to work direct on the short tiller 
with two long screws, the nuts for which are the trunk pistons 
working in the cushion cylinders, so that all the strains come 
upon the volutes as in the other gears. The revolving motion is 
obtained by an ordinary engine into the wheels which 
turn the screws by sliding feathers, thus keeping all jerking off 
the machinery, and allowing considerable yield of rudder when 
required. The gear is the invention of Mr. Maginnis, of 
Canal-street, Bootle, Liverpool. 


JOICEY’S PUMPING ENGINE. 


THE accompanying illustration represents an underground 
pumping engine recently built by Messrs. J. and G. Joicey and 
Co., of Newcastle-on-Tyne, for the Tyne Coal Company, and is 
now at work at their colliery at Hebburn. The design is on the 
system patented by Mr. F. W. Stoker, of Jarrow, and the general 
arrangement will be readily understood from the plans, The 
main engine is ‘an ordinary compound, having high-pressure 
cylinder 26in. diameter, and low-pressure cylinder 48in. diameter. 
Pumps 10in. diameter, all having 5ft. stroke. The high-pressure 
cylinder is fitted with variable expansion gear, which can be 
adjusted while the engine is running ; the pumps and valve 
boxes are exceedingly massive, having to withstand a column of 
1100ft., giving a pressure of nearly 500lb. per square inch. 
The valves, which are of phosphor bronze, are of special con- 
struction and are fitted with powerful springs, which are 
adjustable from the outside to enable them to close quickly at 
the termination of each stroke, thereby saving wear and tear of 
the faces of the valves and seats, and taking all shock off the 
column, 

The principal peculiarity in the main engine is that the fly- 
wheel is dispensed with and a small auxiliary engine is attached 
toa crank at right angles to the main crank, which is the means 
adopted for carrying the latter over the dead points. This 
engine has a steam chest at either end of the cylinder with a 
stop valve to each, so that the velocity at which the main engine 
passes over the dead points at the end of every stroke is entirely 
under the control of the attendant. 

The importance of this feature will be readily understood 
when it is stated that a speed of sixty strokes per minute has been 
attained, and thet the average speed of working is four strokes 
per minute, or 2U0ft. piston speed, against the heavy pressure 
named abuve. A jet condenser is used, and the pumps are 
worked by an engine of the beam type. The two air pumps 
attached one on each side of the beam centre are single acting, 
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20in. diameter, and call for no special mention, being of the 
usual marine form. The whole of the water is taken from an 
underground level drift about 15ft. below the engine room floor 
by this engineand discharged into a large cistern—placed above 
the level of the rams—from whence it flows to the main pumps, 
and is forced to bank. . 

The special advantages claimed for this class of pumping engine 
are, the high speed at which they can be worked and the 
consequent lowness of first cost; the absence of any compli- 
cated gear; the impossibility of their working short or not 
moving through their full stroke, a fault so common with man 
pumping engines when hard driven, and the ease with whic 
they can be controlled by the attendant. The engine under 
notice has been running about nine months, and has, we under- 
stand, given great satisfaction. 


JAMES KENNEDY. 

We have torecord the death of Mr. James Kennedy, an engineer 
of the old school, and one whose name is well known in connec- 
tion with the important services he rendered in the construction 
of locomotive engines, marine engines, and iron shipbuilding. 
He was born near Edinburgh on the 13th of January, 1797, and 
was apprenticed at the aye of fourteen to a wheelwright near 
Dalkeith. Some years later he entered the service of Mr. John 
Stephenson, at Monkland Steel Works, to make and erect water 
wheels and pumping engines, designing his own patterns. He 
afterwards engaged in the construction of direct-acting engines 
for steam vessels, one of which was placed in a steamer of the 
St. George’s Packet Company, Liverpool, to which port he 
travelled to superintend its erection. While at Liverpool he 
became acquainted with George Stephenson, and subsequently 
managed his works at Newcastle-on-Tyne. In this position he 
prepared plans for the first three locomotives which opened the 
Stockton and Darlington Railway in 1825. After being eighteen 
months in the service of George Stephenson and Co., Mr. Ken- 
nedy returned to Liverpool and became partner in the engineer- 
ing firm of Messrs. Bury, Curtis, and Kennedy, and in this 
position his constructive abilities had the fullest play in the 
construction of marine and various kinds of land engines, con- 
structing among other locomotives the Dreadnought, which 
obtained some celebrity at the aos of the Manchester and 
Liverpool Railway. He also made the locomotive called the 
Liverpool about the same time, which was the first engine made 
in England with horizontal cylinders applied directly to a 
cranked shaft or axle, and it drew twelve wagons, each contain- 
ing five tons of coal, at a very good pace. This success secured 
other engagements. 

In November, 1856, Mr. D. K. Clark read a paper before the 
Institution of Civil Engineers “On the Improvement of Railway 
Locomotive Stock and on the Reduction of Working Expenses,” 
and in the discussion on this paper some interesting remarks were 
communicated by Mr. Kennedy. In the paper it was stated 
that “The form of engine primitively adopted in the Planet by 
Stephenson was with four wheels and inside cylinders. . . . 
Expansions of this normal arrangement were the inside- 
cylinder engines of Sharp, Wilson, Kitson, Bury, Stephen- 
son, Hawthorn, and Gooch.” This, Mr. Kennedy submitted, 
was not correct. We may quote Mr. Kennedy’s remarks :— 
“ Having taken an active part in planning the engines for the 
Stockton and Darlington Railway in 1824, under the late Mr. 
George Stephenson, and having from that time until recently 
been practically engaged in the construction of locomotive 
engines, he was cognisant of all the improvements which had 
been successively introduced. The plan of constructing locomo- 
tives with cranked axles and horizontal cylinders was contrived 
and introduced by Mr. Kennedy, and was first applied in the 
locomotive Liverpool, which was started on the 22nd of July, 
1830, by Mr. Edward Bury, then of Liverpool, and was em- 
ployed in aiding in the construction of the Liverpool and Man- 
chester Railway. The Planet, the first engine constructed by 
Messrs. Stephenson on this plan, was not started until four and 
a-half months afterwards; and a little later Mr. Hackworth set 
the Globe engine to work on the Stockton and Darlington line. 
The late Mr. George Stephenson had told both Mr. Bury and 
Mr. Kennedy, after having seen the Liverpool engine on the 
Liverpool and Manchester Railway, that his son, the present 
Mr. Robert Stephenson, had taken a fancy to the plan of the 
Liverpool engire, and intended to make immediately a small 
engine on the same principle. Further, the late Mr. Robert 
Stephenson, brother to the late Mr. George Stephenson, had, as 
soon as he saw the Liverpool, declared it was the best type for 
locomotives, and that all would have to come to it by-and-bye. 
In fact, in the engineering world the Liverpool was considered a 
great stride in the right direction. That engine was as efficient 
a machine as had ever been made of that weight. It had been 
stated that Mr. Brunel was the first to make wheels of more 
than 5ft. in diameter. Now the driving wheels of the Liverpool 
were 6ft. in diameter, and that engine often ran at the rate of 
58 miles per hour on a level] part of the line, and with a load of 
twelve wagons. It had also been asserted that the idea of the 
dome for a steam chamber on the boiler, in the case of the 
engines for the London and Birmingham Railway, was copied 
from Mr. Church’s engine; but the latter was not made until 
seven years after the Liverpool, and it could be proved, incon- 
testably, from an old billhead of the time, that the dome on the 
Liverpool was exactly similar to those on the succeeding engines 
made at the Clarence Foundry, Liverpool, by Messrs. Bury, 
Curtis, and Kennedy.” In reply to sume further remarks, Mr. 
Kennedy explained, through the secretary, that “the Liverpool, 
as previously stated, was first set to work on the Liverpool and 
Manchester Railway on the 22nd of July, 1830. After being at 
work some time the cranked axle was broken, when she was 
taken off the road to have it welded. The 25th of October, the 
date given by Mr. Booth, was that of Mr. Bury’s second applica- 
tion to the directors of the Liverpool and Manchester Railway, 
to allow his engine to be again put on the line, after her cranked 
axle had been repaired, and not that of the first application, 
which was made and granted some months before. The letter- 
book of the firm for the year 1830 contained the whole corre- 
spondence on the subject between the directors and Mr. E. 
Bury.” In reply to this, Mr. D. K. Clark said that “this was 
entirely a question of dates. But with regard to the cranked 
axle, he might remark that the question of precedence was not, 
in his judgment, important, inasmuch as he believed the cranked 
axle essentially an objectionable feature in locomotives, and one 
which would ultimately be superseded in railway practice by the 
straight axle.” Although Mr. Kennedy was connected with so 
much that became of historic interest, the above seems to have 
been all that he ever communicated to the “Proceedings” of the 
Institution. 

In 1836 Mr. Kennedy’s firm proposed to Messrs. W. and J. 
Brown, merchants, of Liverpool, to establish steamers between 
that port and New York, but Messrs. Brown rejected the pro- 
posal to have high and low-pressure condensing engines on board 
their ships. Messrs. Bury, Curtis, and Kennedy, however, con- 
structed four pairs of engines for vessels trading on the Rhone, 


and these engines carried steam at 601b. persquare inch. The 
draught through the fire was maintained by an exhausting 
fan at the bottom of the chimney, and the speed of the pistons 
was about double that then in-use in England. In 1832-33 the 
firm sent a number of locomotives and other railway plant to 
America. In 1844 offers were accepted Mt ma Messrs. Thomas 
Vernon and Son, Liverpool, in iron shipbuilding, and Mr. Ken- 
nedy prepared plans providing for exceptional stability, intro- 
ducing iron deck beams. In 1846 Mr. Kennedy was elected 
President of the Institution of Mechanical Engineers, He died 
at his residence in Cressington Park, near Liverpool. 


ASSOCIATION OF MUNICIPAL AND SANITARY 
ENGINEERS. 


Tue Home Counties district of this Association held its 
Annual Meeting at Rochester on Friday afternoon. The ns 
Mr. Lewis Levi, received the members in the council chamber, 
and expressed gratification that the Association had visited that 
city. Mr. Lobley, of Hanley, the President of the Association, 
having taken the chair, on the motion of Mr. Jones—Ealing— 
seconded by Mr. Dawson, Mr. G. C. Robson, of Kilburn, was 
re-elected secretary of the home district for the ensuing year. 

Mr. Wm. Spinks, Assoc. M. Inst. C.E., read a paper on “ The 
Operation of the 150th Section of the Public Health Act, with 
Suggested Remedies on its Defects.” He urged the necessity of 
considering this question, as it was almost certain that the Bill 
dealing with this clause, which was dropped at the close of last 
session, will shortly be reintroduced into Parliament with some- 
what similar provisions. After reviewing some of the alleged 
defects, Mr. Spinks passed on to the suggested remedies. He 
held that the term “street” should include any dedicated road, 
whether built upon or not, as a road might be an important and 
largely used thoroughfare, but in a deplorable condition, and 
being confined only by walls and fences, the owners cannot be 
reached under the present Act. Where the boundary between 
two districts ran down the centre of a road, the authorities pro- 
posing to do the work should have power to treat the external 
premises as in their district and to recover the expenses in the 
usual way. The present method of giving notices was generally 
admitted to be unsatisfactory and untrustworthy, however great 
the pains taken to be precise. The Manchester method of putting 
posters in the street and advertising in the newspapers was an 
admirable one. The great difficulty in describing the work in the 
notice was to decide upon the class of materials to be used and the 
quality of work to be executed. This was seldom done so as to 
give general satisfaction. He suggested that streets should be 
classed as to the quality of the materials and character of the work, 
and that in case of objection, appeal should be allowed to an 
inspector of the Local Government Board. The surveyor’s esti- 
mate should also include an approximate apportionment of each 
owner’s share. Some method should be devised that would 
remove the present injustice of charging, in streets of varying 
widths, the owners of premises in the narrow portion with a share 
of the cost of the works in the wider portion, and which relieves 
the owners in that part of a considerable amount of their 
proper burden. Collieries, workshops, and other premises using 
steam labour are often situate a short distance from streets 
over which their heavy traffic renders it necessary they should 
be properly made. In such cases they should be compelled to 
contribute to the cost of the works, and some sliding-scale 
system should be devised that would obviate the necessity of 
arbitration in each instance. Powers should be given 
to authorities to contribute, if necessary, to the cost of 
sewers in certain cases, as, for example, where an intercept- 
ing or trunk sewer had to be put down in a private street. 
Where gas companies had laid down pipes before a street was 
made, and it was necessary to remove them to another level, the 
cost should be borne by the company. It would often be con- 
venient if parts only of a road could be dealt with, and be taken 
charge of by the authority on its completion. As to the execu- 
tion of the works, he held it should invariably be by contract, 
and that the apportionment of the cost of the work should 
include all incidental expenses, including preliminary searches 
for pipes, sewers, and every other cost, including 5 per cent. for 
supervision and office charges. At present these c 
to he borne by the general district rate, which he considered 
unfair. 

The paper gave rise to considerable discussion. Mr. Angell, 
West Ham, and several other speakers thought the existing 
regulations of the Act preferable to those suggested in the 
paper, as they would give surveyors considerably more trouble, 
and would afford additional facilities for objections and appeals. 
Mr. Savage, East Ham, Mr. Weaver, Kensington, and other 
speakers held that if there was to be any alteration the 105th 
clause of the Metropolitan Local Management Act should be 
incorporated into any new public health Act, as then the cost of 
any private improvement could be collected before the work was 
commenced, and all subsequent difficulty would be obviated. 
The President and other speakers considered that it would be 
absolutely impossible to get any such power conferred by a 
new Act, and thatas it was all but certain that an amended Act 
would be introduced during next session of Parliament, the 
wisest course would be to endeavour to get such amendments 
inserted as would meet the views of the Association. Mr. 
Spinks was thanked for his paper, and it was intimated that the 
Parliamentary Committee would consider any other suggestions 
which might be sent in for the amendment of the Act. 

The members of the Association then visited the Steam 
Roller Works of Messrs. Aveling and Porter, where they were 
entertained at luncheon; and after inspecting the works of the 
Burnham Cement Company, they also visited the Castle and 
Cathedral. On Saturday a visit was paid to Walthamstow, 
where the sewage works and farm were shown by the surveyor, 
Mr. Jerrom. The party also went to the pumping stations of 
the East London Waterworks at Lea Bridge and Chingford 
Mills, and afterwards dined together at the Forest Hotel, 
Chingford. 


THE RaiLtway SERVANTS’ CoNGRESS.—The fourteenth annual 
Congress of Railway Servants will be held at the Town Hall, 
Brighton, on October 5th, 6th, 7th, and 8th, under the auspices of 
the ‘Amalgamated Society of Railway Servants. Delegates, com- 
prising men of the various grades in the railway service, will be 
present from all the railway systems of the United Kingdom, and 
there will be also a delegation from the French Railway Servants’ 
Society of Paris. Through the absence in America of Mr. P. 8. 
Macliver, the president of the Society, the Congress will be pre- 
sided over by Mr. Clement E. Stretton, C.E., of Leicester, a vice- 
president, and the consulting engineer of the Society. The pro- 
gramme of subjects for discussion, and which will be referred to in 
the annual report of the general secretary, Mr. Edward Harford, 
is an extensive one, and embraces questions of great interest as 
well to the railway travelling public as to the railway servants 
themselves. The Brighton Railway Company has kindly placed 
a train and engine fitted with the Westinghouse automatic brake 
at the disposal of the Society on one of the days, in order that the 


working of this well-known appliance can be proper! 
and practically tried. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves a rey the opinions of our 


] 
A few days sin make 
1R,—A few since I had to a drawing 
subject to jar and vibration. I showed lock AY Pape 


the bolts, and these lock nuts I put where I have always seem th 

ut in practice—that is on top of the main om 

e chief of our drawing-office has taken me to A 

and says that the lock nut should be below, because rere 
furthest from the work which has to stand all the strain. This 
seems to me to be wrong, and I ventured to dispute the point with 
him. Finally our works’ me 7 came into the office, and the 
question was referred to him. He would express no opinion, but 
= me to take my instructions from our chief, which, of course, 


do. 

Wey fellows got ing about the matter afterw: 
we agreed thas one of us should write to THE ani 
through its pages for information as to the practice in other sho 
than ours. I feel certain our manager agrees with me, but wo 
aot say be before the head draughtsman, lest his authority should 

lowered. 

I venture to ask now what is the general practice? 
lock nut outside or inside? 

Bradford, September 28th. ; 


WATER SOFTENING, 

R,— questions are always unpleasant, and I 

I was not a little annoyed at what a second 
on the part of Mr. Howatson to “ pump” me in public as he had 
already done in private. 

If none other had entered the field, I would probably have let 
the matter drop, but the letter signed ‘ An Engineer,” whom I 
take to be a perfectly disinterested party, compels me to reply, 

In the first place, let me say that to base an estimate of the 
cost of softening by “‘anti-caleaire” for large works upon the 
price at which a 6d. tin is sold to the public, after having borne 
the profits of wholesale and retail chemists, the cost of carriage 
and packing, is obviously wrong. Your correspondents can hard y 
have seen in my advertisements that ‘‘anti-calcaire” is sold in 
casks by the ewt. or ton at reduced prices for laundries, boilers 

e following is a rt of Messrs. Gilman and Spencer o 
action of “ cabedeie” on Lambeth water. Total te 
before softening, 14 deg.; permanent, 3°4 ; temporary, 10°6, 


10 grains | 
'15 grains. 20 grains. 22} grains. graina, 
of 


water. 
Temporary .. 51 28 | 192 10 0715 
Permanent... $2 26 1°10 
Total .. .. 85 60 | $9 1°25 


As the chemical ctions of my p would seem to interest 
your readers, I have much pleasure in giving them, as they 
ap in a paper which I had the honour of reading last sprin 
Nottingham section of the Chemica 

ustry :— 


Maignen Process. 
Ca Hy (COs) + Ca O 2CaCOy + 
Nas C + + CaCO, 
Kz Aly + 3 Ca Hy (GOs). = Aly He Og + Ky 804 
8 Ca SO, + 6 CU, 
The reaction in Clarke’s process is— 
Ca Hz (COs) + Ca He Op = 2Ca CO; + 2H, 
This latter process affects only one of the impurities in hard water, 
namely, the temporary hardness, without touching in any way the 
permanent hardness. Mr. Wilson, in his book on “‘ Steam,” says 
that it is too delicate for general adoption—a fact clearly proved 
by the fewness of the establishments that use it, although it has 
been known so long. 

In preparing my reagents in a finely powdered state I avoid the 
trouble and expense and space a pone for making the solutions, 
and I obtain a much better control over their proportions and dis- 
tribution, and thus I have brought within the reach of every 
industry and of the public generally, as proved by results, a very 
simple process in of softening water. 

ing given the existence of tanks or reservoirs large enough 
to hold twelve hours’, or even six hours’, supply, the anti-calcaire 
can be thrown in and the water allowed to settle, Having perfect 
rest, it quickly gets bright. 

Where this rest cannot be allowed then the water may be filtered, 
through my “‘ Filtre Rapide,” an hour or two after softening—in 
other words, after having travelled through tanks holding two 
hours’ supply. This is done by the simple and inexpensive plant 

t that I cannot satisfy your co: ndents as to the exact 
cost of my anti-calcaire; in the first Soa tennen this varies some- 
what according to the nature of the water and the quantities 
required ; and, secondly, because I do not think that I am called 
upon to tell everybody my business. If ‘‘ An Engineer” would be 
good enough to place himself in communication with me I shall, I 
hope, show him that I am not “too _ ” in my ideas of profit. 
It is, however, when we come to dea. with very le quantities, 
such as for the London waterworks, that the matter assumes the 
most serious aspect. The benefits of soft water are so great that 
some process or other would long have been adopted by the 
companies but for two fatal objections, namely, what is to be done 
with the sediment, and, as it is impossible to have settli 
reservoirs large enough to deal with the enormous quantities o! 
water pumped daily, which system of filtration can be trusted to 
clarify the softened water? 

To the first objection I have found the remedy. Twenty grains 
of the sediment collected from my apparatus at the Battersea 
pumping station of the Southwark and Vauxhall Water Company, 
and retreated by me, brings down the London water to 3 deg. 
without leaving in the water the slightest trace of alkalinity tested 
with phenol-phthaleine. With regard to the second difficulty, the 
experiment now going on at Hampton, and already noticed by you, 
will, no doubt, decide whether my “ Filtre Rapide ” ig that system 
or not, 


ea) 
Ps 


ROCKET GUNS. 
Srr,—The engraving of the broken Co gun whic 

appears in your paper of September 24th, my attention to 
the suggestion which I took the liberty of offering in your pages, 
that the Government should build a light experimental vessel— 
which would virtually be an enlarged torpedo boat—capable of 
maintaining a speed of 40 knots an hour in smooth water, and 
armed with two great rocket guns of light scantling but large bore, 
from which rocket shot would be projected with a light gunpowder 
charge. As the possibility of realising a speed of 40 knots ina 
steamer of any class was denied by several of your readers with 
much pertinacity, it was necessary in the first place that I should 
be able to demonstrate the fact that such a vessel could be built. 
This accordingly I proceeded to do in a succession of letters, the 


last of which reviewing the main points of the controversy a 

in your pages on August 6th, and as there has been no rejoinder to 
this, I conclude that the practicability of establishing a 40-knot 
steamer upon the sea is at last grudgingly admitted. This being 
80, it only remains that I should draw attention to the flagrant im- 


| 

| 
i 
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ections of our system, as revealed by such disasters as 
hose which have poe | in the Collingwood and elsewhere. As 
a rule, all our guns are overstrained. The charges are too great, 
are often imperfectly burnt, and are injurious to the gun in many 
ways. No doubt a large amount of vis vivd in the shot is indis- 

nsable in modern o; nce. But this may be imparted without 
overstraining the metal by using rocket shot, in which the energy 
imparted by the charge when the is fired is supplemented by a 
certain amount of rocket composition, made up into a coeteilgs 
with the shot or shell, so that the rocket gas issuing sternward 
from the projectile, makes the bore virtually as long as the flight. 
When the rocket is thus J enor into rapid motion before leaving 
the gun there will be little waste of the rocket gas in slip, and any 
desired vis viva may be im to the shot with a moderate 
pressure within the bore of the gun, and therefore with an ample 
margin of saf The projectile should be a ricocheting shell, 
which would be kept in the horizontal ep by the surface of the 
water, and the length of the flight could be increased to any desired 
extent by employing a corresponding: quantity of rocket compo- 
sition, and by suitably adjusting the rate of its combustion. It is 
in this direction I feel persuaded we must chiefly look for the 
amelioration of our artillery system. But we should also introduce 
the Rodman system of construction as applicable to wrought iron 
guns, and should try the effect of hydraulic jackets under pressure, 


2, Old Oak-road, 
Shepherd’s Bush, W., Sept. 28th, C, F, Hurst, 


MIXED TRAINS, 

Srr,—Your correspondent ‘‘O, R. J.,” page 245 in your issue of 
this date, states that I am in error in su ing that passenger 
carriages are ever run behind coal trains. ving received much 
of my railway education on a line where mixed trains are run, and 
having also had to examine and report upon the subject recently, I 
cannot think that your correspondent is quite correct when he 
implies that I have had no experience with regard. to such trains. 
I beg to refer him to the West Bridge, Leicester, and Coalville 
section of the Mildand Railway. The loads for engines are fifty and 
thirty-two empty wagons and thirty-two and forty loads of coal, 
the change of load taking place at Desford Junction. Passenger 
carriages are run in the rear, not one or two, but four, six, and 
eight. On Saturdays especially, several passenger carriages are 
always required. These trains run down the Bagworth incline, 
some parts of which are 1 in 66 and 1 in 70; the time allowed to 
start, run four and a-half miles and stop at Desford, is nine 
minutes. With a chronograph I have found the speed for part 
of the distance to be fifty-seven miles an hour, and this with 
passenger carriages behind a train of coal wagons, many, if not all, 
of such wagons belonging to private owners and therefore not so 
well looked after as railway companies’ wagons. The brake power 
consisted of one tender and one van hand brakes. 

The recent circular issued by the Board of Trade will form a 


RAILWAY COUPLINGS. 
By Mr, Epwin A. M.E., Loco. Department, L.C.D.R.} 


TuE simplest form of coupling, as it has existed for many years, 
and which is now employed for wagons, is that which takes the 
form of several links, generally three or five or seven, lin. to 14in. 
section, and from 4in. to 12in. long inside; these are dropped by 
hand over the draw-hooks as the wag come together. This 
style of coupling, when there is a good deal of slack to be taken 
up, would, as one could easily imagine, cause a great amount of 
discomfort to passengers, on account of the shocks and jerks which 
it would subject them to when the train was starting or pulling up. 
To do away with this jolting and jerking, the screw coupling was 
introduced on the London and North-Western Railway, by an 
inspector and shunter at Rugby Station, about twenty-five years 
ago, and as a mechanical contrivance adapted for this purpose it is 
hard to say where it can be improved upon. It consists of a 
shackle that is passed through the draw hook, and asecond shackle 
that is dropped over the next hook; connecting these two shackles 
is a bar, one half of which is screwed with a right-hand thread 
passing through a nut between the jaws of one shackle, and the 
other half screwed with a left-hand thread passing through a nut 
in the other shackle; a bar weighted at the end is connected 
to the centre of the screwed spindle, and by turning this bar 
round, after coupling, the vehicles are kept with their buffers 
well up against each other as the shackles are drawn in till 
they are in a straight line by the action of the double and opposite 
screws, the carriages are thus kept well together, their only move- 
ment being due to the compression of the buffer springs, and the 
jerking motion thus being uced to a minimum, or entirely 
obviated. This is a great improvement on the old system of 
coupling carriages, which was to back them against a dead buffer 
stop, and then run an engine against them at a slow speed, the 

inks were held ready, and as the buffers compressed, were dropped 
over the hooks, so that when the pressure was taken off the 
couplings were taut, This was a primitive and rough way of doing 
things, exceedingly uncomfortable for passengers, and also very 
detrimental to the rolling stock, as the speed was not always regu- 
lated to a nicety, and the frequent occurrence of these shocks 
would naturally tend to shorten the life of the vehicles, The 
slack in the links for goods and mineral traffic is not of so 
much importance, though no doubt brittle goods stand a very 
ge chance of ye beng if the engine-driver is not very careful 
starting, and feeling the weight of his train gradually; and 
that many links and not a few draw bars owe their retirement 
from active life to the tremendous strain that is suddenly put upon 
them by the violent jerks they are so often subject to in taking wu) 
the slack, as to the inferiority of the iron. An alteration, which 
the author believes is not an improvement, has been made b’ 
making the last link, which is connected to the draw-hook, wit! 
jaws at one end and attaching it to the draw-bar by a pin and 
cotter, instead of welding the link up; in practice, the enormous 


subject for consideration at the forthcoming Railway Cong: 
at Brighton, in October, and it will be interesting to know the 

ractical — of sixty railway men upon it. In the meantime 
rs simply maintain former opinion that the Board of Trade 
is right, and that the safest place for carriages in a mixed train is 
in front, next the engine. CLEMENT E. STRETTON, 

306, City-road, London, E.C., 

September 24th 


WATER-TIGHT GLAZING, 

Sir,—We see from some remarks made in your Sheffield corre- 
spondence of last week that you have been noticing the difficulty 
there is in keeping glass roofs tight with the ordinary system of iron 
bars and putty. You also ask if there is not some better system 
than this. We therefore to say that we have been fitting our 
system of puttyless glazing for the last seven years, during which 
time we have covered many of the principal railway stations and 
other buildings of importance in this country, and that in every 
case where it has been applied it has — thoroughly water- 
tight, although Senies altogether with putty and paint. 

The Pennycook Patent Glazing and Engineering 
Company, Limited, 
Glasgow, September 22nd, Perer Y. LYLE, Secretary. 


Srr,—In your issue of the 17th, under the heading of “‘ Sheffield 
District,” your correspondent asks, “‘ Is there any insurmountable 
obstacles to making an iron and g roof water-tight?” After 
some remarks about various roofs, he refers to Messrs. J. Brown 
and Co.’s works, Will you allow us to say that at these works he 
can have ample a that, whatever obstacles there were, there 
are none now!’ There is a roof on those works of our patent 
“ Eclipse” glazing that has stood the test of the last severe winter 
and sundry heavy storms, and it is perfectly “ oe | dry.” Weare 
prepared to warrant our roofs so for a number years, and the 
many we have glazed during the last four or five years have given 
entire satisfaction, MELLOWES AND DARBY, 

Church-street, Sheffield, September 28th, 


CHARGING FOR ENTRY OF NAME IN DIRECTORY. 

Sir,—The charge for entering the names of firms in the various 
directories adds up to a considerable total. As the directories 
would be useless without the names dresses of the chief 
manufacturers, the entry of the name and address is necessary to 
make the book of any value. 

The owners of one of the principal directories plainly state that 
unless the entry is paid for, the firm—however eminent—will be 
omitted. Such charges as these should be resisted by every firm 
of standing; it is a species of black mail. MANUFACTURER, 

Colchester, September 24th, ; 


THE LARTIGUE RAILWAY, 

§1r,—I notice in THE ENGINEER of to-day a letter about “‘ Fore- 

runners of the Lartigue Railway.” It may be interesting to some 

of your readers to know that there are accounts of several such in 

the library of the Institution of Civil Engineers—notably, one of 

H. Temple og al to which Lartigue’s is very similar. 

Westminster, 8.W., F, G. D. 

September 24th. 


COLONIAL AND INDIAN EXHIBITION. —H.R.H. the Prince of 
Wales has decided that the present Exhibition shall close on the 
evening of Wednesday, November 10th. 


ENGINEERS AND FooTBALL.—We learn that a football club is 
being formed by the junior members of the profession, entitled 
‘The Civil Engineers’ Football Club.” Strong teams are very 
likely to be made up from the large numbers of young men in the 
profession residing in London and the environs. It is their inten- 
tion to play both Rugby and Association teams, and as such pas- 
times promote health and vigour, it ought to be heartily supported, 
obtained by applying to the honorary secretary, Mr. H. T. Procter, 
2, Old Palace-yard, 8. W. 

BirkBEcK LITERARY AND SCIENTIFIC INSTITUTION.—The sixty- 
fourth session of this institution will commence on Monday, 
October 4th. The class list is of the most prehensive ch ter, 
and both sexes will be able to obtain instruction in languages— 
ancient and modern—art, literature, history, mathematics 
natural, applied, and mental science, music, law, &c. Special 

ses. meet for University and Civil Service examinations. The 
services of many eminent lecturers have been engaged, including 
Professor Gardiner, Messrs, H. M. Stanley, Samuel Brandram 
Archibald Forbes, Max O’Rell, Charles Dickens, Oscar Wilde, and 
J. T. Carrodus. In addition to the usual evening classes, several 
pants classes will assemble in the various departments of 


strain that the couplings are liable to tends to lengthen them, the 
jaws then nip on to the draw-hook and the links stand straight out, 
which is be pratense on several grounds, 

The ideal coupling that is required is one that is cheap; this is 
most essential, and must be easily and universally applicable to 
all classes of wagons of various companies and able to couple up 
to all kinds of hooks, so that a foreign wagon can go into a home 
yard and be worked in without difficulty. This last may appear a 
simple matter, but those who are connected with a railway know 
sone s variety of sizes and patterns of hook can come into a yard 
in a day. 

It ought to couple up to any wagon that is not fitted with a 
similar apparatus, without reverting to the present or old system 
of going between the buffers; it ought to couple up quickly under 
all conditions, such as on a curve, when the buffers are compressed 
as they may be on live stock, and when the buffers are different 
height from rail, due to load; and last, and almost one of the 
most important of the conditions, is, that it must be made to suit 
different lengths of buffer-head from headstock, and the different 
distances between the hooks of two wagons. It may seem curious, 
but it is a fact, that the author has seen the front edge of draw- 
hooks knocked up, showing that another hook has actually run into 
it. This would occur only with transverse laminated buffing 
springs; but as there are a good many of this class of wagon 
running, it would have to receive attention, and it shows how little 
room there is in some cases to arrange any mechanism. To stand 
any chance of being adopted or applied within a measurable dis- 
tance of time, it ought not to interfere very much with existing 
arrangements, so that it could be introduced gradually. So when 
we come to consider all these varied conditions, the enormous and 
sudden strains that wagon couplings are liable to, and which are 
enough to put the strongest mechanism that can reasonably be 
added out of order in a moment and render it unworkable, besides 
which it is exposed to all weathers, the deteriorating action of dirt 
and rust, and the little or no attention that is bestowed upon it to 
keep it in order, it will easily be perceived that it is a very diffi- 
cult matter to get hold of a really good coupling. 

Having now given some idea of what an ideal coupling should be, 
and the difficulties it has to contend with, we will proceed to see 
why it is required. The chief reason is for the prevention of 
accidents, loss of life, and the reduction of risks generally to the 
men employed in railway work, principally goods guards and 
shunters. The percentage of death and injury among this class of 
men being very high, higher than any other class; for the year 
1884 it was 1 in 17 oe pe and 1 in 139 killed. Now this is why 
the question is a public and leading one, and we must admit that 
it is a very serious state of affairs, and one that naturally calls for 
some improvement; and as the work is particularly laborious, it 
ought to be as much as possible devoid of danger, the danger con- 
sisting in the necessity of the men having to go under and between 
the buffers in order to couple. 

Another reason is the saving of time, as an automatic coupling 
which has an instantaneous movement would not take more than 
two seconds, and the author doubts whether a man could get 
under, couple, and out again under six seconds, so according to 
that two-thirds of the time is saved, which is an advantage; but 
the saving of labour is a far greater one, for he knows by actual 
experience how hard the work is, so what with running up and 
down the length of trucks, stooping low to get under the buffers, 
then lifting heavy links up and dropping them over the next hook, 
getting out again, then shouting and whistling, and doing all this 
perhaps on a bitterly cold dark night in a blinding storm of rain or 
snow, it can be imagined that a goods guard or shunter’s life is not 
a happy one. 

Why won’t the different railways do anything in the matter ? 
The answer is not difficult to seek, and is simply the question, 
** What return shall we get for our outlay? We are not a bene- 
volent institution, but a company intrusted with other people’s 
money, who rely on us to return them the best interest we can. 
If we lay out, say, £2 on each wagon we possess, on the total 
number that will represent an immense sum, roundly more than 
three-quarters of a million. What shall we gain by it? A saving 
of life?—certainly. A saving of time?—perhaps. Now lives 
don’t cost us anything, and the time saved is not of much value, 
as a small portion only is saved each journey, and the trucks 
would therefore be waiting at either end instead of on the journey, 
the engine probably being in steam about the same length of time 
in each case. Now we are only officials, and if the shareholders 
should disapprove of the outlay, and perhaps reduction of 
dividend, we should get into trouble.” 

Mr. Heinke holds that what is called the non-automatic system 
is the best, his reasons are these:—In the first place, if an auto- 
matically fitted wagon comes next to a non-fitted, it is use- 
less as regards the coupling process, which has then to be 
effected by going underneath and —- in the old style. 
Secondly, the basis of all automatic couplings is a rigid projection 


1 Abstract of paper read before Balloon Society. 


on one wagon sliding up a similar rigid projection on the opposite 
one. Now a rigid projection in front of the hook is objectionable 
and dangerous, not so much on what is called dead buffer stock, 
because the distance between two wagons is fixed and unalterable ; 
but with live or spring buffers the case is very different as the 
strokes vary so much, ranging from 10hin. to 3hin., or even less 
when the wagons have been on the road some time and the springs 
are worn, The difficulty of arranging the mechanism that will 
suit these different lengths is easily understood, and though every- 
thing may be nice and comfortable when the buffers of the wagon 
are just touching, it is a different matter when they collapse, and 
as this distance varies from 7in. to 2lin., something will in all proba- 
bility foul, unless of course special arrangement-is made for special 
cases ; but that is not of much use, as wagons are continually 
being changed as regards their relative position to each other, and 
it is as likely as not for one to get another next to it that will 
render the arrangement useless although fitted in the same way. 
It is then that this rigid projection becomes dangerous, as the man 
must in that case go underneath to couple. Another point is that 
although automatic couplings couple automatically they cannot of 
course uncouple in the same way; having, therefore, to be pled 
by hand, they do not do away with the necessity of a man to attend 
to them, and he ought in either case to be on the spot and to make 
sure that the coupling has been properly performed, and that those 
wagons that are not required are out of gear; for if they were in 
gear, the shock of the engine running back on a line of trucks 
would probably couple up more than was wanted, the driver would 
go off with the wrong ones, and much delay and inconvenience 
would be caused. Now, with the non-automatic couplings this 
could not happen. The man would have to perform the coupling 
operation as he does now, only without danger to himself, more 
quickly, and with less fatigue ; but doing it himself, he would be 
quite sure it was properly done. 

The author has given the subject of coupling a good deal of 
attention lately, and the result is that he has produced one. 
Through the kindness of Mr. Kirtley, two wagons have been fitted 
with it, and are running on the London, Chatham, and Dover 
Railway. The principle of the coupling is that by means of a 
handle on the outside of the wagon a single and instantaneous 
movement effects either the pling or pling, by means of 
the lifter, and is worked by one hand. This raises the suspension 
link in a slanting direction to a borizontal position, and clear of 
the opposite hook when the buffers are touching. At the moment 
this takes place the auxiliary links, which are connected to the 
coupling link and to the cross shaft, come into play and turn the 
coupling link on the centre or joint between the suspension and 
coupling link and tilt it over the draw-hook on the opposite wagon ; 
it is now coupled. 

In one arrangement shown, the handle can then be swung back 
and out of the way, the lifter being divided for that —— 3 to 
uncouple, raise the lifter smartly by means of the handle again, 
the coupling link is raised clear out of the hook, and, being 
balanced, drops back again into the normal and vertical position 
under the hook out of the wg and clear of everything. If any- 
thing goes wrong with the mechanism the pins can be knocked out 
and it can be coupled by hand in the ordinary way, not bein 
much heavier than the links now in use. In the sudden an 
rough stoppages that often occur in goods’ trains, the sudden 
reduction of dist between the wagons, due to the compression 
of the spring buffers, is taken up in the joint between the suspen- 
sion and coupling link, so there is no liability of parts fouling or 
damage occurring to headstocks or ends of wagons. The auxil 
links, on which there is no strain at all in the ordinary way, would, 
in the event of the suspension link breaking, form a safety chain. 
For coupling on curves the top of the coupling link is widened. 
The whole of the lifting arrangement, brackets, cross shaft, handle, 
and lifters, go up together bolted to the headstock, and if Gedge’s 
hook is used the suspension link can be dropped in and the whole 
arrangement is applied in a very short time, and at a moderate 
cost, as there is no fitting required ; the parts being forgings in the 
rough, all the machining that is required is the drilling of the 
holes. Another point is that in this arrangement you can feel by the 
weight on the handle whether the trucks are coupled or not 
without looking, or if unable to see on account of the darkness. 
In reference to the cradle coupling system, it has many good points, 
one being absence of any attachments to the links, thus leaving 
them free after the coupling has been effected ; though, on the 
other hand, on a dark night there would probably be some difficulty 
in getting the links set properly in the cradle before lifting them 
up to couple. 

Then there is the pole coupler. Opinions appear to differ very 
much on the point of its utility and convenience ; but there is no 
doubt about one thing, and that is its cheapness. Ihave seen it at 
work, and the coupling can be done quickly by those who have 
practised with it, but it requires two hands, and light; the pole 
has to be carried about, which is objected to very much, as the 
shunter has already his flags or lamp to carry, as the case may be ; 
and I have heard that the men have often thrown down the pole 
and have coupled by hand. 

The adoption of a hani pler is a serious matter for a 
railway company to consider, the North-Eastern alone having over 
75,000 wagons, the other companies possessing varying numbers, 
according to the size of the line, going down as low as 516 on the 
North London Railway. The total number of wagons in the 
United Kingdom is nearly half a million, so that what is called a 
non-automatic system is the best, and the most likely to be 
adopted, as, generally speaking, it involves less expense, and meets 
more of the conditions which are so numerous and that have to be 
studied on a railway. 3 


THE PRODUCTION OF PHOSPHORUS IN RussiA.—The manufacture 
of phosphorus in Russia dates from the year 1871, when Jewgraf 
Kusmitsch Tupizyn set up at Perm the first phosphorus factory in 
Russia. Nothing of the kind had ever before been heard of in that 
district, nor had the founder himself ever before seen a phosphorus 
factory or even obtained the advantage of a technical training. 
Notwithstanding the very defective construction of his foundry, 
Tupizyn managed to turn out in 1872 347 poods—13,492 lb. avoir- 
dupois. Hitherto all the lucifer match factories in Russia had 
been supplied exclusively with English phosphorus, for which th 

id as high as 60 roubles, sometimes even 120 roubles per oes | 
Bo soon as Tupizyn’s phosphorus was brought into the Russian 
market the price of the English phosphorus was lowered in order 
to extinguish the new Russian establishment. Tupizyn found 
himself compelled therefore to reduce the price of his phosphorus 
to 45 roubles per pood. In spite of the powerful English competition, 
the new factory fought its way into credit, turning out in 1873 700 
poods and next year 1200 poods. In 1875 Tupizyn found it necessary 
to enlarge his factory, and produced that year 1800 , @ figure 
which in 1878 was driven . to 2350, and in 1879, after the death 
of the founder and under the management of his widow, to 3000. 
Thereupon, the agent of English phosphorus entered into a con- 
tract with Tupizyn’s factory to raise the price of phosphorus, 
which, accordingly in 1881 and 1882 was sold in Russia at the old 
figure of 60 roubles per pood. Dissolving the contract with the 
English agency, Tupizyn’s factory turned out, in 1883, 4000 and in 
1884 4800 poods. Whereas the average yearly import of phos- 
phorus from England during the five years 1870-74 amounted to 
3015 poods, the yearly average of the five years 1875-79 fell to 
2102 poods, a decline of 30 per cent., and of the five years 1880-84 
to 1827 poods—i.e., 39 per cent. less than in the five years 1870-75. 
The total consumption of phosphorus in the match factories of 
European Russia is estimated at 6000 poods. Of this quantity 
only about 1500 poods are now imported from England; 4000 


are contributed by Tupizyn’s establishment, and the remainder by 
all the other phosphorus factories in Russia. According to data 
supplied by Rudolf Wagner, the production of phosphorus in 1880 
was—in France, 90,000 poods; in England, 105,000 poods; and in 
Philadelphia, 1050 poods, 
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September 27th. ——— 
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oblige by letting me know the name of the suppliers. D. W. B. 
London, September 29th. 


INEER can be had, by order, from any newsagent in town or country 
the railway stations; or it can, if preferred, be supplied direct 

JSeom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers)... .. .. £0 148. 6d. 
Yearly (including two double numbers).. .. .. £1 98. Od. 

credit occur, an extra charge of two shillings and sixpence per annum will 

be made. Tu ENGINEER is registered for transmission abroad. 

Cloth cases for binding Tux ENGINEER Volume, price 28. 6d. each. 

4 complete set of Tue ENGINEER can be had on application. 


Sree. 

s ied by letter of 
a . Thick Paper Copies may be had, if preferred, at 
Remittance by Post-office order. — A m, British 


ustralia, 

Columbia, British Guiana, Canada, Cape Py) Hope, k, 
Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South ew Zealand, Portugal, Rou Switzerland, Tas- 
mania, Turkey, United States, West Coast of West. Indies, 
Cyprus, £1 16s. China, Japan, India, £2 0s. 6d. 

Remittance by Bill on London.— Austria, puoes Ame and Algeria, 
Chill pore, £208. 6d.” Manilla, 

10, Java, 

Sandwich Isles, £2 58 

ADVERTISEMENTS. 

'«* The charge for Advertisements of four lines and under is three shillings, 

one shilling and sixpence; odd lines are 


one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings inch. All 
single advertisements from the country must be accom: a Post-ofice 


OCTOBER 1, 1886, 


THE IMPERIAL INSTITUTE. 


A MEETING of influential men has been held in the City 
to consider the Prince of Wales’ pro for the establish- 
ment of an Imperial Institute. e have already fully 
explained what this Institute is supposed to be, and we 
shall not go over old ground. Once more, however, we 
counsel extreme caution. At the present moment, 
fortunately perhaps, nothing definite has been put forward. 
It is extremely easy to suggest the formation of an Institute 
which will bind England and her Colonies closer together ; 
but the moment we come to details we find the whole 
question beset with difficulties. In the first place, there 
must be a building of some kind. Where is this building 
to be? What is it to be like? What is the accommodation 
thatit must provide? The ount ideain certain quarters 
is of course that the existing buildings at South Kensington 
are to be utilised forthe purpose. Ifthe object was merely 
to have a species of perpetual exhibition of Indian and 
Colonial produce this might do; but the theory of an 
Imperial Institute contemplates something more than 
this, It cannot be expected that the public would 
visit year after year such an exhibition pure and 
simple in any great numbers, or that if they 
did, our colonists and our Indian Empire would be in 
any way the better for the visiting. e Exhibition at 
South Kensington depends enormously for its popularity 
on its music and the electric light. The fountain plays no 
inconspicuous part as an attraction. These things are well 
enough for an exhibition, they would be costly excres- 
cences on an Imperial Institute. If that is to be of use, it 
must be so situated that men engaged in commerce can 
= ready access to it; and this fact puts South 

nsington out of the question as a locality for 
the requisite buildings. To common-sense _indivi- 
duals, the City seems to be the only place where 
the Imperial Institute can find a home; but the pur- 
chase of land and the erection of a suitable edifice 
would require the expenditure of an enormous sum of 
money, and it is very difficult to see how any adequate 
return could be reaped. This is only one of the numerous 
difficulties in and objections to the whole scheme—if 
scheme the chaotic speculations now before the public 
can be called; others present themselves at every turn. 
The London Chambers of Commerce have long contem- 
plated the formation of a museum, and they look now with 
disapproval on the new plan ; but without their aid, how 
can the proposed Institute be asuccess? There are two exist- 
ing societies which are intended to perform much the same 
funetions as the proposed Institute. One of these is the 
Royal Colonial Institute. If it is a success, what more is 
wanted? If a failure, what guarantee have we that 
will be more ‘ 

t is at present impossible to form anything more than 
the vaguest idea of what is intended, or indeed’ of what 
such an Institute should be. The rag thing certain is 
that South Kensington cannot be its home. Merchants 
coming to the City to transact business cannot spare the 
time required for a trip to South Kensington. Yet we 
have no hesitation in saying that a desperate effort will be 
made to utilise the existing building and the existing 
officials at South Kensington for the purpose. Nothing, 
however, can be done without money, and we once more 
urge on our readers, home and colonial, the utmost 
possible caution in giving money. It is probable 
that a satisfactory scheme may be elaborated in process of 
time ; but it cannot be done in London, and it cannot be 
done in a hurry. Commercial circles in India and our 
Colonies must’ be consulted, and their expressed wishes 
must have the fullest consideration. An Imperial Institute, 
to be worthy of the name, must be the work of all the 
Se dominions embraced under Queen Victoria’s rule. 

ey must all have a voice in saying what it is to be and 
how it shall be nee Without their co-operation 
success is impossible. e very first step to be taken is to 
adopt such means as may elicit an expression of opinion 

roperly qualified persons in Canada, Australia, 


India, New Zealand, &c.; and until these opinions have 
been obtained it would be premature to do anything in 


tkis country. Nothing perhaps would be easier than to 
obtain a certain amount of colonial support from non- 
influential men abroad, and to make this a means of 
raising money at home. Failing other things, a deter- 
mined effort may be made to constitute the South Ken- 
sington show a temporary home for the Imperial Institute ; 
and if this is once done, it will be quite impossible subse- 
quently to get rid of South Kensington. There never 
was produced, we suppose, a scheme which lends itself so 
readily to the perpetration of a gigantic job. Who, we 
ask, is to prevent the job from being perpetrated? The 
Prince of Wales can and will, no doubt, do a great deal: 
but he cannot work impossibilities. So long, however, as 
money is neither given nor promised, so long will no harm 
be done. When a plan fairly satisfactory in all its details 
has been produced, and put in something like a complete 
form—complete in details especially—then money may be 
given or promised. It is a matter of importance to 
many rich firms to subscribe large sums, but in doing this 
they will do harm. Nothing is more to be dreaded about 
the whole matter than giving offence to our colonial 
friends, and indications are not lacking that unless South 
Kensington influence is very carefully eliminated, India 
are — Colonies will leave the Imperial Institute to shift 
or itself, 


THE FATAL DISASTER ON LOCH FYNE, 


“ Tue terrible accident at the Crarae Quarries at Loch 
Fyne must not be allowed to by without careful con- 
sideration of the causes which led to it and their future 
—— What has happened before may occur _— 
he less cause there was for expecting it, the more likely 
it is to be repeated. It is our positive duty, then, to 
examine the circumstances of the case. The facts briefly 
stated are as follows:—A thousand spectators witnessed a 
gigantic blasting operation, by which 60,000 or 70,000 tons 
of rock were disl by the explosion of 7 tons of gun- 
powder. The rock had been bored, it appears, for 60ft. in 
a straight line, with branch chambers running 20ft. right 
and left from the innermost end cf the main chamber, 
thus forming a sort of T. The charge was fired b 
electricity, and the work seems to have been we 
and scientifically performed, the whole mass yielding 
without awkward waste of force. When the smoke 
had somewhat cleared away, a large party landed 
and proceeded at once to visit the quarry and ex- 
amine the effect produced. Entering the quarry, which 
is described as being in the form of a horseshoe, the visitors 
stood about conversing for a few winutes, when one after 
another different se of the party fell down insensible, 
till in a few minutes some eighty or a hundred were lying 
prostrate. This had occurred so rapidly that the state of 
matters had only dawned on a few and had not been 
apprehended generally by the party in time to get them 
out. As it was, however, such strenuous efforts were made 
that all those fallen were very quickly carried forth. A 
warning seems to have been given by a quarry man which 
was not ed, and probably was only heard by a few. 
The insensible sufferers were carried to the shore and most 
of them gradually came to their senses, with the painful 
manifestations attending certain forms of semi i 8s 
—screaming, raving, and convulsions, while some moaned, 
and others were bereft of speech. The scene cannot 
have failed to be distressing beyond description, the 
worst being that it shortly appeared that in seven cases 
death ensued. The names of the deceased being: 
Councillors John Young and Thomas Duncan, and Mr. 
Matthew Waddell, of Glasgow ; Mr. Steel, of Ann-street, 
Belfast ; Mr. Peter Stevenson, Forest-road, Edinburgh ; 
Mr. James Shaw, of Glasgow ; and Mr. Small, of Dalry in 
Ayrshire. The accounts of those present speak of smoke 
oozing from the cells where the —. had been charged. 
They mention a pungent smell. The gas is spoken of as “sul- 
phurous gas ” and “sulphurous hydrogen.” On what ground 
it was so designated does not appear. Some silver money 
was found tarnished by Mr. Councillor Brechin, but 
probably it was assumed to be “‘sulphurous gas” by most. It 
is to be observed that some who were inside the quarry and 


who suffered _ little, such as Mr. Garcia and Doctor Tay- . 


lor, had mounted up on some stones above the ground level. 

The above facts we think point out pretty clearly what 
happened. One or two questions were raised as to “fire 
damp” existing in the quarry. These may be at once 
dismissed, seeing that we have to deal with granite, not 
with coal. The action of the powder moreover is sufficient 
to account for what took place. Ordinarily no one thinks 


of incurring danger from the products of fired powder, - 


because it generally is burnt in the open air and in com- 
paratively small quantities. In the case of mines, however, 
it has to be considered. About three years ago, we think, 
a German soldier lost his life in some siege operations from 
venturing into a mine soon after a charge of powder had 
been exploded in it; and in the case before us the quarry 
men knew danger existed, and brought up instances of 
temporary prostration being caused by rashly approaching 
a spot where blasting had been performed. When the wn 
nitude of the charges fired at Crarae Quarries is considered, 
and the fact that the charges had been imprisoned in 
chambers from which the gases would only gradually 
escape, and that the visitors were standing in a sort 
of pit in which the gases might lie some time 
before they became dispersed, the results, however 
deplorable, are easily es if they are such as 
might be produced by the products of fired powder. 
The products of explosion of powder have been the subject 
of investigation from time to time during the last century. 
The crowning examination of the subject was a series of 
experiments made by Captain Andrew Noble and Sir 
Frederick Abel, in the course of which powder was ex- 
ploded in a completely closed vessel made of mild steel, 
which was sufficiently strong to hold the gas so that it 
could not escape or alter its composition by access to the 
air before it was examined. A detailed account of this 
will be found in Bloxam’s “Chemistry,” by which it appears 
that the results obtained with three samples of powder 
furnished from Waltham Abbey showed that a solid 
residue was found which consisted chiefly of carbonate, 
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hypo-sulphate, sulphate and sulphide of potassium; while 

e gases evolved were principally carbonic acid gas and 
nitrogen, with a small quantity of carbonic oxide. 

We have, of course, only to consider the possible effects 
of the gaseous products—that is to say, the carbonic acid, 
nitrogen, and carbonic oxide. The two former, which con- 
stitute the main volume of the gas generated, will not 
support life, but they are not actively injurious. A man 
would die in an atmosphere consisting wholly of these 
gases simply because his lungs would not find the free 
oxygen needed to support life, but he would not be 
poisoned any more than he could be said to be poisoned by 
strangulation. As far as the carbonic acid is concerned, 
he would be strangled, because that gas causes spasms of 
the glottis, and cannot be inhaled at all unless largely 
diluted. Supposing then that those in the quarries 
had merely found themselves in such an atmo- 
sphere, they would have moved into purer air. It is pro- 
bable that this was the experience of some of them, 
because carbonic acid and nitrogen are formed out of all 
proportion to any other product. The sensation, however, 
would hardly be that of complete stoppage of breath, see- 
ing that the air would be mixing with these gases. Atmo- 
spheric air consists chiefly of nitrogen, and it contains a 
little carbonic acid, in ter or less proportion according 
to circumstances, and ies are the two gases expelled from 
the human lungs in each act of respiration, so that nothing 

“more than a choking sensation or difficulty in breathing 
could arise from the presence of these main products of 
explosion, if no other gas were present. These two were, 
doubtless, present in large quantities. Dr. Taylor, of Port 
Glasgow, says that he was standing on a heap of stones in 
the quarry, “when he perceived a pungent odour, and, 
stepping down, he found ‘a difficulty of breathing.’” Now 
it happens that carbonic acid is a very heavy gas, more 
than as heavy again as air, consequently it clings to the 

und. Doubtless then Dr. Taylor, when he stepped 
own off the heap of stones, descended into an 
atmosphere consisting largely of the ordinary products 
of fired powder, that is, carbonic acid and nitrogen. 
Naturally, then, he felt a difficulty of breathing. 
This did not, however, disable him, nor would 
it have disabled the men who became insensible with such 
extraordinary rapidity. For this we must look for another 
cause, and, unfortunately, such a cause is only too readily 
presented by the remaining gas mentioned above, namely, 
carbonic oxide. This was found only in small quantities 
by Noble and Abel, but their powder was in each case a 
superior sample, and was very perfectly exploded. Powder 
for mining operations is generally of a very inferior 
kind ; indeed, it would be wasteful to use any but second- 
rate or damaged powder for such purposes. Here the 
explosive action would be less perfect, and probably car- 
bonic oxide would be produced in much larger quantities 
than in Noble and Abel’s experiments, and alte other 
gases in small proportion. Now, carbonic oxide is of so 
poisonous a character that, according to Leblanc, one 
volume of it diffused through 100 volumes of air totally 
unfits air to sustain life. It is this gas rather than 
carbonic acid which has caused the death of persons 
sleeping with charcoal stoves in closed rooms. Dr. 
Percy, in his “Metallurgy of Iron and Steel,” gives 
some lengthened accounts of poison by carbonic oxide, C O 
—pp. 528, &c.—chiefly supplied by Dr. A. S. Taylor in 
“Medical Jurisprudence.’ Dr. Christison mentions a gentle- 
man in Dublin who inhaled it two or three times as an 
experiment, and was at once “seized with giddiness, tremors, 
and an approach to insensibility, succeeded by languor, 
weakness, and headache of some hours’ duration. Another, 
who exhausted his lungs and then filled them by inhaling 
carbonic oxide three or four times, fell down supine, 

and continued for half an hour insensible, apparently life- 
less, and with the pulse nearly extinct. Various means 
were tried for rousing him without success; till at last 
oxygen gas was blown into his lungs. Animation then 
ome returned ; but he was affected for the rest of the 

y with convulsive agitation of the body, stupor, violent 
headache, and quick irregular pulse, and after his senses 
were quite restored he suffered from giddiness, blindness, 
nausea, alternate heat and chills, succeeded by feverish, 
broken, but irresistible sleep.” Bernard, after careful 
investigation, speaks of convulsions as a characteristic 
effect of carbonic oxide, and a peculiar reddening of the 
blood, which may continue for two or three weeks. We give 
these symptoms at length because they furnish a standard 
by which to compare the experiences of the sufferers in Loch 
Fyne quarries. Probably the daring gentleman in Dublin 
took as strong a dose of carbonic oxide as a man can 
well take; happily for him he was surrounded by all the 
skill and expedients that Dublin affords. Had oxygen 
not been forced into his lungs it appears very likely 
that he would have ex mm Considering that the 
sufferers in this case had om breathing gas consisting 
of the negative ingredients of atmospheric air, namely, 
nitrogen and carbonic acid, and the positive poison 
carbonic oxide, we conceive that oxygen pumped into their 
lungs would have been the most powerful remedy, as both 
neutralising the poison and supplying the other gases with 
the needed complement to form an atmosphere suited for 
human lungs. 

As noted above, it is rash to speak positively as to the 
products of very imperfect explosion of powder, but 
when we know that carbonic oxide must have been pro- 
duced in considerable quantities, it seems hardly necessary 
to inquire whether other gas may have been present in 
small quantities. The results manifested are likened to 
those produced by the inhalation of laughing gas—impure 
nitrous oxide—but it should be bornein mind thatthe pheno- 
mena which gave the name of laughing gas to this com- 
pound are those mainly dependent on its being used in an 
impure condition, and not as now pre for use in 
surgical operations, and probably may be nearly identified 
with the effects above noted produced by carbonic oxide 
gas. The practical questions to solve are, what caused the 
chief injury, and how to avoid it for the future. We 
believe that those who know most about these matters 
will agree in attributing the evil to the products of the 


fired my at, and mainly to carbonic oxide. The chief 
lesson to learn is the danger of approaching the spot where 
any blasting operation Soa taken place until abundant 
time has been given for the gases to disperse; and it may 
be observed that this applies quite as fully to the cases where 
nitro-glycerine and other compounds have been employed as 
to the case of powder. Even as we write an account comes of 
three soldiers in France losing their lives from falling or en- 
tering a hole made by the explosion of ashell charged with 
some special new explosive compound. Itisseldomnecessary 
to approach immediately; it is well therefore to give abun- 
dant time, and to consider the circumstances. The more per- 
fectly the work is done, the more the gas has been held in, 
and the less theopportunity for it to escape by openings, and 
consequently the more time should be allowed toit. Then, 
of course, the magnitude of the charge and the measure in 
which the locality is walled in, must be further allowed for. 
In this case, apparently, the heavy carbonic acid appears 
to have lain close to the ground, the carbonic oxide, which 
is a very light gas, would emerge from it and diffuse 
through the air. Those standing on stones may have smelt 
it, but it may have mixed too rapidly with the air to injure 
them. Those who breathed it while it was still mixed 
with the carbonic acid and nitrogen, which would in no 
way neutralise it, would do so with the worst effects. 

To those who may have to approach localities containing 
dangerous gas of this character in ironworks, Dr. Percy 
gives the following advice :—“ Should any accident arise 
from its inhalation”—speaking of carbonic oxide—“ the 
patient should be instantly removed from its influence, and 
conveyed where he may breathe as pure air as possible. 
Everything about the neck should be either removed or 
loosened, and the body should be kept warm by friction or 
otherwise. We have seen that inflation of the lungs with 
oxygen appeared to save life in one case; but in iron- 
works, even when vided with chemical laboratories, 
this remedy could ly be prepared in time, and it 
might therefore be desirable to keep a caoutchouc bag 
filled with oxygen always at hand.” These directions may 
be applied, with the n variation, to the work of 
mining and blasting operations. 


RAILWAY RATES. 


Last week we placed before our readers a multiplicity 
of facts concerning railway charges for goods which throw 
no small light into a very dark place. In this country 
traders and railway companies are alike dissatisfied. The 
former assert that the railway companies are so greedy 
that they are ruining trade by excessive charges. The 
railway companies, on the other hand, point to falling divi- 
dends, and assert that even at existing rates they can 
hardly pay their way. It is clear, therefore, that a change 
of some kind is desirable; when two ies with clashing 
interests are both discontented, it ought not to be difficult 
to alter existing arrangements. That the traders, that is 
to say, those using railways, are heavily burthened, is 
beyond question. There is a good deal of sense in the 
argument of the firms making rolled girders, for example ; 
that they cannot compete with Belgium, because that 
country has leas to Pay for the conveyance of girders from 
Antwerp to London than the English firm has to pay for 
sending girders from —— to the metropolis. 
But while we concede that a difficulty, if not a hardship, 
exists, we have to consider whether and how the hardship 
is to be done away with. No one desires to see railway 
dividends reduced. The capital invested is so enormous, 
and stocks and shares are held by so many individuals, 
that a reduction in dividends is little short of a national 
calamity. Yet, on the other hand, manufacturers must be 
considered, and if it can be shown that the railway com- 
panies do not carry on their business or work their lines 
to the best advantage, then we must side with the traders, 
and insist on the railway companies putting their houses 
in order, or suffering severely. 

Roughly speaking, it may be taken that the cost of 
working the traflic of British railways is one-half of the 
gross receipts. In one sense this leaves a very large profit. 
We cannot name any other business conducted on a great 
scale in which the profits made equal half the whole turn- 
over. If, however, we estimate the profits in terms of 
interest on capital invested, we find that they are not 
great. Six per cent. for money invested at some little risk 
is not much; and the circumstance that all paying railway 
shares are much over _ of course tends to make the 
— appear much smaller than they really are. Traders 
ook on this question from one point of view and share- 
holders from another. The outsider may be permitted to 
regard the matter from a third standpoint, and assert that 
unless railways are worked as cheaply and efficiently as 
possible, they cannot be said to possess that national utility 
which is essential to commercial prosperity. Now, it does 
not need avery deep acquaintance with railway history 
and management to perceive that directors do not rightly 
study and practise economy. They never have done so, 
and very energetic action indeed will be found n 
to induce a change for the better. Dividends are small, 
although profits are immense, because the capital spent has 
been colossal. Much of this capital has been wasted. 
Law costs, due to the quarrelling of railway companies, have 
absorbed immense sums, and the same statement is true 
of branch and rival lines of no use to anyone. Latterly 
things have been somewhat better in this respect, but 
there is still room for improvement. Again, we find very 
large sums being continuously expended by railway com- 
panies in making changes. It is a peculiarity of railway 
companies that they perpetuate nothing. The cost of car- 
riages, for example, is advancing by leaps and bounds. So 
is the dead and non-paying weight of rolling stock, and 
with this naturally rises the weight and cost of locomo- 
tives. The increase in weight has rendered n the 
rebuilding of bridges and augmented expenditure in various 
ways. All this Tee to be met either out of profits 
or by adding to the capital account. While their outlay is 
so lavish it is hard to ask directors to reduce rates. The 
directors assert that the public demand luxurious travel- 


ling, and they provide it, but the public has to pay for 
its whistle, and it unfortunately 


compelled to pay for what they do not want and have not 
asked for. Some people will ask how it is that the coach 
which satisfied everyone ten years ago will not satisf 
them now, and it is very difficult to give a satisfactory 
reply. The answer must, we think, be sought not in the 
general public, but in the railway companies. If we take 
great rival lines we shall find that all their passenger fares 
are nearly alike. As eongeiies: cannot take place in 
fares it assumes another form, and one line vies with 
another in providing luxurious accommodation. One 
section of the public gains, but another suffers; and we 
may suggest that the nation, as a whole, is paying more 
for railway work than it can afford. The ms to be 
solved is how to pay dividends as now and yet reduce 
rates. It can be done we firmly believe, but it can only 
be done by practising economy scientifically, and with a 
keen perception of what saving can be effected without 
a reduction of efficiency. It would, of course, be utter! 
impossible in an article like this to indicate even a few of 
the leaks which railway money now escapes through ; but 
we believe we are correct in saying that many directors 
fully appreciate the nature of the situation, although they 
are so far overruled by stronger minds that they are 
unable to act as their own right judgment dictates, 

In this connection there is a multiplicity of points pre- 
sented for our consideration, from which we can only pick 
out one. It appears that traders have placed far too 
much reliance on railway companies as carriers. In fact, 
the value of railways as goods’ carriers has been overrated, 
There is nothing about a railway which gives it superiority 
over a canal but the circumstance that it carries goods 
quicker than the canal can. But in a very large number 
of cases speed is of no importance at all. It takes longer 
to get girders from Antwerp to London than it does to 
send them to the metropolis from the Midlands. But what 
then? Simply nothing. In a recent impression we have 
dealt very fully with canals, and we shall not unnecessarily 
prolong this article by spentiog what we have said. There 
can be no room to doubt that the value of canals as carriers 
of heavy goods of all kinds might be very much ncreased 
by a moderate outlay, and that even as they stand they 
could be made extremely useful if the railway companies 
did notinterfereto prevent any alterations, any improvement 
on the existing system. At present the railway companies 
are masters of the situation all round. How long they will 
remain so has yet to be seen. Much, of course, depends 
on the action taken by those most concerned, namely, the 
traders. It is for the railway companies to prove not that 
they cannot carry goods more cheaply than they do, but 
that they carry them as cheaply as possible. This, we 
think, cannot be proved. At present rates and classifica- 
tions are simply chaos, and the servants of the companies 
hardly know what they ought to charge. To illustrate 
this point, we may cite a case which came under our own 
observation not long since. Some heavy machinery for an 
ironworks was sent over one of the great main lines to a 
roadside station, from which it was conveyed by wagons to 
the works, which had a wharf on a canal. The bill was 
sent for the railway charges, amounting to £26. The works 
manager refused to pay it, asserting that the rates charged 
were made for light finished machinery, and this was 
nothing of the kind. The reply of the railway company 
was that no mistake had been made, as the machinery con- 
sisted in part at least of rolls which were turned bright. 
A long correspondence ensued. The railway company 
reduced its charges step by step, re-classifying the ma- 
chinery almost every week, discovered that a mistake had 
been made in the weight, and finally accepted £9 in full of 
all demands. If the railway companies, instead of quar- 
relling, would lay their heads together, and prepare 
rational classifications and equalise rates, very great advan- 
tage would be derived all round. It is ‘for their own 
interest, above everything else, to show to the world 
that they are doing their best to carry on their busi- 
ness cheaply and gegen It is impossible, with the 
facts we published last week before us, to believe that they 
are at present doing either the one thing or the other. 
Economy and disorder never yet went together, and never 
will, even on a railway. 


RENEWAL OF THE EASTERN MAIL CONTRACT, 


THE announcement that the Peninsular and Oriental Steam 
Navigation Company has secured the renewal for a period of eight 
years of its existing contract for the conveyance of the Eastern 
mails will be received with general satisfaction. We have heretofore 
pointed out in these columns the several considerations to which 
such a feeling must be due, and we have been at some pains to 
learn the conditions under which the renewal of present arrange- 
ments has been secured. The present contract terminates in 
February, 1888; therefore for a term of rather more than nine 
years to come no interruption of the service is likely to occur. 
This has not been secured, we learn, without the surrender of a 
very considerable sum by the company. At present it receives 
from our Government a subsidy of £360,000 per annum. 
Under the new contract the company is to receive but £265,000, 
thus involving a reduction of £95,000 in its annual receipt. At 
the same time that this loss has to be conceded, the Postmaster- 
General has further secured an increase in the rate of speed on 
the several lines served. This increase, however, so far as 

a gain to the public, is more nominal than real, because 
the higher rate of speed now guaranteed has, in effect, been 
almost invariably attained already by the vessels of the company, 
although it was not bound, under the terms of its contract, 
to give it. The increased speed may be stated in round numbers 
to be as follows :—On the Bombay line, the number of knots per 
hour is to be 12}, as against 11 as at present; and on the 
Ceylon, Calcutta, and China lines, 11}, as contrasted with the 
existing rate of 10} knots. To more particularise these speeds 
the exact decimal figures may be given, i.c., between Brindisi 
and Port Said, 12°50 knots; between Suez and Bombay, 12:54 
knots; and between Suez and Colombo, and from the latter port 
to Calcutta and Shanghai respectively, 11°20 knots. The con- 
tract for the Australian mails has not, we hear, yet been decided 
upon; but we believe that a considerably higher s has been 


proposed by the company for the boats which will be detailed 
for that service should it secure the contract. In the event of 
the company doing so, passengers for Ceylon, Madras, and 
Calcutta, will participate in the advantage, as the Australian 
mailboats will invariably call at Colombo en route, We have 
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been given to understand that little or no alteration will have 
to be made in the Peninsular and Oriental fleet to enable these 
several services to be accurately performed. Most of the vessels 
are equal to maintaining even a higher rate of speed than that 
now guaranteed, and a slight increase of boiler power will bring 
the residue of them up to the required standard of efficiency. 
But we learn that in view of all possible requirements the addi- 
tion to the fleet of two very fine vessels has been ordered, and 


that Messrs. Caird and Co., of Greenock, and Messrs. Harland | P® 


and Wolff, of Belfast, have each in hand at the present time a 
steamer of 6000 tons, the capabilities of which will be equal to 
the highest demand likely to be made for the Australian mail 
service should the contract for it be secured. Of course it can 
be foreseen that, unless trade materially improves, the company 
will have hard work in the face of recent increased competition 
by the German steamers to compensate its shareholders for the 
surrender of £95,000 of their annual income. 


OUR LEAD IMPORTS, 


Tue recent changes in the value of silver have had a serious 
effect. on the silver-lead trade, which is largely dependent on it. 
We import a large quantity of lead both in the shape of ore and 
of pig and sheet lead. Last year there were 26,738 tons of lead 
ore, and 108,012 tons of pig and sheet lead imported, London, 
Newcastle, and Liverpool being the chief seats of the trade. In 
some considerable part of the lead there is silver, and the desil- 
verisation has been rendered much less profitable by the long 
fall in the price of silver. In some cases the desilverisers are 
paid for their work by a tribute of silver out of that which the 
extract, so that not only has the owner to suffer, but the desil- 
veriser also; and thus there was fora time disorganisation, which 
was increased by the fact that a large part of the lead we import 
is from Spain, and prior to the change in the tariff the approach of 
that change had its effect. Thelead trade is one which is conducted 
under very peculiar conditions, and somewhat singularly, the 
causes which hurt the imported lead trade benefitted the native 
lead. But now that silver seems to have for the present reached 
the lowest point in the fall of its values, and now that the 
Spanish lead is brought in with a lower impost upon it, the lead 
trade has been benefitted in its imported section, whilst the 
native lead feels only the benefit of that slight improvement in 
the general trades of the country which seems to have shown 
itself of late. The lead trade feels such improvement in its 
home aspect only slowly. When there are very large building 
operations—the building, for instance, of large erections requir- 
ing sheet lead for roofs in large quantities—then the lead trade 
feels an impetus in all of its branches; but this has not been 
generally the case of late. There has been some recovery in the 
demand from some of our foreign customers, but the exports of 
pig lead seem to grow more than those of manufactured. Our 
lead imports fell last year, but seem likely now to rise again; 
but on the other hand the exports increased, so that the quantity 
retained for home consumption was considerably less; and this 
and the limited production gave a slight improvement to the 
position of the trade. How far the reduction in the importation 
was due to the low price known, and how far to the fall in the 
price of silver and to the effect of the Spanish tariff, cannot now 
be settled in proportion; but in all these three things there 
seems to have been a change now, so that it may reasonably be 
believed that we shall have a better state in the lead trade, as 
far as imports are concerned, and the importation from Spain is 
under much fairer conditions than down toa recent month. 
Our home lead producers are benefitting by the higher prices, 
which are the result of the lessened production brought about 
by the closing of mines, and of the sales of the stocks of pig 
lead which had accumulated, but for a permanent and large 
improvement the general revival of trade must be waited for. 


LITERATURE, 


Die Graphische Untersuchung der Centrifugalregulatoren. By 
Gustav HERRMANN, Professor in the Technical High School in 
Aix-la-Chapelle. Berlin: Julius Springer. 1886. 

WE recently reviewed Professor Gustav Herrmann’s work 

in representing graphically the laws of thermodynamics 

and their applications to boilers and steam engines. We 
had much to =| in favour of his treatment of this subject. 

It put many old things in a new and forcible light, and it 

developed some not generally known and important results. 

Prof. Herrmann still appears as a foremost exponent and 

advocate of the graphic faith. It seemsthat in Germany, the 

adopted home and nursery of this new “ culte,” which has 
done so much to revolutionise modern engineering science, 
the once ardent disciples are showing some tendency to 
backslide into coldness, indifference, and scepticism. at 
least one judges from some controversial parts of the book 
before us, in which Professor Herrman makes some very 

rtinent remarks in defence of his position that 

‘Graphics” ought to be incorporated in the normal pro- 

gr of study in all technical schools. It seems that it 

been objected to graphic methods that they require 
great exactitude in drawing, and constant practice to pre- 
vent loss of skill. The very evident reply is that arith- 
metical and algebraic calculations require absolute avoid- 
ance of mistakes in order to make them of any value ; that 
there is no art in which skill is so rapidly lost by want of 
continued practice as in the arts of arithmetical and 
algebraic reckoning ; and that exactitude in draughtsman- 
ship is in so many ways a supreme advantage to the 
engineer that any system which ine a tendency to encour- 
age and promote this particular kind of accuracy should 
have this tendency counted as one of its special advan- 

es. 

in this connection Herrmann makes another remark to 
which it is well worth paying particular attention, because 
the matter is one which concerns one of the most prevalent 
and dangerous vices of our “professional” engineers. He 
points out—and the same has been insisted on more than 
once in our own columns—that the degree of possible 
accuracy in graphical calculation is in general agreement 
with that of the experimental data upon which technical 
calculations are founded. These are almost always only 
approximations to the unknown actual quantities, and 
yet it is the common practice of too many “ professionals ” 
to deduce from them results which they express by rows of 
many significant figures. The results are in most cases really 
uncertain beyond the second figure, and very seldom is 
there any certainty about the fourth figure. "Yet we are 
treated to numbers of six, seven, sometimes nine or ten, 
significant figures. This may have an imposing effect with 
those who do not understand such matters; may produce 


in the minds of innocents the ry spo of scientific pro- 
fundity and skill on gel of the operator. But if this 
sort of proceeding ,is adopted knowingly, and, perha) 
although not necessarily, for the purpose of producing this 
impression, it amounts, to put it plainly, to nothing but 
downright dishonesty. Whereas, if it is done in uncon- 
scious innocence of its intrinsic absurdity, it convicts the 
rpetrator of what ought to be stigmatised as scientific 
ignorance and want of intelligence. If the public could 
only be got to recognise the misleading character of such 
displays of numerical calculation and to stigmatise them 
as above, they would very aes disappear from pre- 
tended scientific reports. ow, one advantage of the 
graphic method is that by it it is generally impossible to 
soak off your result to more than three figures, and never 
possible to do so to more than four. Combined with 
this there is the equally or area advantage that most 
phic calculations are self-checking and that it is thus 
impossible in them to make any gross, 7.¢., any very large 
error without its being de » whereas such errors are 


~y to make by inadvertence or want of skill in arithmetic 
an 


algebraic reckoning. At the same time Professor 
Herrmann is careful to admit that there are many sorts of 
calculations for which the graphic is not the most suitable 
method, 

In the present book Professor Herrmann expounds the 

phic calculation of centrifugal governers. In doing so 
7" able to take into account the centrifugal force and 
the weight of the arms and links of the mechanism as well 
as of the balls and central loads; and he also brings into 
the reckoning the friction at the joints. He says it would 
be practically impossible to do this by any other than 
the graphic method. We cannot quite agree with him 
in this last assertion, but heartily agree that graphic con- 
struction is an excellent and expeditious method of investi- 
gating the properties of any given governor. By using it one 
recognises that one of its special merits is that when the 
construction has once been made for one configuration and 
speed of the mechanism, it takes very little extra time to 
repeat the construction for a number of other configura- 
tions. By doing so one is enabled to draw out a curve 
diagram which displays the important characteristics of 
the governor throughout its whole range in such a clear 
and comprehensible manner as no other method of investi- 
gation can at all compete with. 

Professor Hermann first draws out the “force diagram ” 
for the mechanism in the given configuration irrespective 
of friction, and taking the centrifugal force as a single one 
acting through the centre of the rotating ball. This is 
done in the Pastentions for some five or six different well- 
known forms of governor. He then proceeds to show how 
the centrifugal forces of the eae gate of a geometri- 
cally we gard or irregularly distributed mass can be com- 
pounded into a single resultant force. This resultant does 
not in general pass through the centre of the ball, but 
Herrmann substitutes for it a force passing through this 
centre that will have the same turning moment round the 
suspension pin. In this way the masses of the ball sus- 
pension arms, and of the links from the ball to the sliding 
sleeve are brought into account, their weights being 
similarly compounded according to well-known rules. 

In the later part of the book these constructions are 
repeated, taking into account the friction at the three pin 
joints. This is done by the method of friction circles, 
which was, so far as we know, first invented and published 
by Professor Fleeming Jenkin, but which is here explained 
as if it were Professor Herrmann’s own. By this means 
is calculated the variation of speed that occurs before the 
friction of the governor itself, exclusive of the resistance 
of the gear which it controls, permits a change of con- 
figuration and a movement of the valve. The ratio of 
this to the mean speed is called the coefficient of insensi- 
tiveness, There is next the 
“energy” of the governor. Su the s of rotation 
to be 1 cent. of then find 
what extra force in the direction contrary to that in which 
the sliding sleeve tends to move in consequence of the 
change of speed—which direction is lel to the axis of 
the rotating spindle—must be applied to this sleeve to 
prevent this motion taking place. This is the force the 
governor is capable of exerting to overcome the resistance 
of the gear it is expected to control on the occurrence of a 
standard variation of speed, namely, 1 per cent. It is a 
measure of the power of the governor, using the word 
“ power ” in the sense of force. It is unfortunate to call it 
the “energy” of. the governor, because this tends to 
perpetuate the confusion that still exists between “ force” 
and “energy.” There can be no harm, however, in adopting 
in England the term “ power of the governor.” “Shifting 
force,” or “ controlling force,” would be a more scientifically 
unambiguous phrase. This controlling force increases 
in proportion to the moving masses in the governor con- 
struction, and therefore, in order to compare fairly one 
design of governor mechanism with another without refer- 
ence to their mere size, the Germans divide this force by 
the total weight of the moving parts ; this being considered 
right, ‘‘ especially,” as Herrmann says, “as the price is 
roughly in proportion to this weight.” In ing, two 
objections to this proceeding may be pointed out: Firstly, 
the above force increases not only in proportion to the 
mass, but also in proportion to the normal speed—not the 
square, but the first power of the speed. Therefore to be 
quite fair in our comparison, from a scientific point of 
view, we must take the force not only per pound of weight 
of the moving portion of the mechanism, but also per 
revolution of its normal speed ; or rather, it would be 
necessary to take all governors, for the purpose of this 
comparison, at one standard speed—say 100 revolutions 

r minute. But from another point of view this would 
be obviously unfair, because one governor is specially 
designed for a high speed, and will either not work at all 
or will do so ve ly at the standard speed ; while 
others are designed for a much lower 8) than 100 revo- 
lutions, and will show up just as badly at this standard. 
Again: it is the gross amount of this force that is really 
of importance to the buyer and user of nee se and 
within certain limits as to bulk on the one side and mecha- 


nical durability on the other, it matters little to him 
whether the governor is made more powerful by increasin 
its weight or by adopting a more ingenious form o 
mechanism. We think therefore that the total controlling 
force—unreduced to per pound of moving mass—per one 
per cent. of variation of s is the fairer measure of the 
power of the governor. this be so considered, then the 
ingenious maker of governors has a fair field of pecuniary 
reward before him in increasing this power by adopting 
high speed without simultaneously incurring extra expense 
in bearings to secure durability, and in one: the 
required power with a smaller expenditure in weight of 
me 

As examples of these coefficients, we quote the following 
as worked out graphically by Professor Herrmann for a 
Proell governor :—The s ranges from 92°7—highest— 
to 90°9—lowest—revolutions per minute, the mean being 
913. The “coefficient of speed variation” is therefore 
{92°7 — 90°9} +913 = 002. There is needed a varia- 
tion of {7% per cent. of the normal speed to overcome the 
friction of the unloaded mechanism hindering up or down 
motion from the normal position, and thus 7% per cent. is 
the “coefficient of insensitiveness.” To prevent 1 per cent. 
variation of speed shifting the sleeve on the spindle, there 
requires to be applied to this sleeve a force of 8; kilog. 
parallel to the spindle. This ,*, kilog. is the gross 
“power,” and reducing it to per kilog. of mass in the 
moving , it is 153; grammes. This ;%; kilog., how- 
ever, includes the internal frictional resistance. Over and 
aoove this, the governor is able to exert only 543; kilog. on 
the sleeve per 1 per cent. variation in speed, the internal 
friction being equivalent to a pull of ;45; kilog. on the 
sleeve. 

At page 5 our author says that after finding the centri- 
fugal force, we may eliminate consideration of the rotation 
of the spindle, and solve the problem as if it were one in 
statics. We would take no exception to this if the 
mechanism were to be taken as frictionless, but it cannot 
be admitted when the friction has to be reckoned as one of 
the forces. Even in steady running the resistance of the 
air to the balls’ passage through it puts a twisting stress on 
the driving pin joints, which is greatly increased when 
change of speed occurs because of the acceleration of 
angular momentum. This twisting stress causes far more 
friction at these joints than do the simple tensional pulls 
exerted by the suspension arms, and its amount depends 
on the speed of rotation and on the rate of change of that 
speed. Herrmann, in his calculation here given, has taken 
a coeflicient of friction of from } to 4, for these pin joints. 
This would be altogether extravagantly large if the fric- 
tion were caused only by the direct pull, but taken as a 
ratio between the actual friction and this pull, we are con- 
vinced that it is too low for some governors where the end 
surfaces of the pin joints are large in comparison with the 
other dimensions, and where the s of rotation is great, 
the friction due to twisting stress being sometimes so t 
as to hinder the outward and inward motion of the balls 
almost as much as if these joints were regularly jammed. 
In Pickering’s governor this pin joint friction is entirely 
done away with, and with it one of the chief causes of 
insensitiveness. We are surprised that the principle of 
Pickering’s governor is not more followed in this country. 

Again, objection must be made to Herrmann’s mode of 
substituting an equivalent centrifugal force through the 
centre of the ball for the actual resultant centrifugal force. 
Here again, if friction were not to be considered, this 
substitution would lead to no error. But by following 
this construction, as done in the book under review, one 
important component of pressure on the pin where most of 
the friction arises, is neglected altogether. The resultant 
is resolved into two parallel components, one acting at one 
end of the arm, acting round the suspension pin with a 
moment whose leverage equals the arm len resolved 
vertically. The other component passes through the pin 
centre, and has thus no leverage round that centre, It is 
therefore that it is neglected, but in doing so it has been 
forgotten further on, when taking friction into account, 
that this component pressure produces friction at this pin. 
The error would not occur if the actual resultant centri- 
fugal force were used in the calculation, and to do this 
would not in any degree make the graphic construction 
more complicated or difficult. 

Finally, in the calculation of the sensitiveness, we would 
suggest that it is not only the internal friction and 
the resistance of the gear to be controlled that have to be 
reckoned with. If the mechanism were frictionless and 
the resistance of the gear zero, it would still require an 
the change speed of the At the 
c 8 the kinetic and gravity-potential energies 
of the 4 different, and a? nen ae be done to pro- 
duce this increase of energy. To calculate this work and 
the force required to do it is a dynamical problem which 
we worked out some time ago. The force required 
evidently depends on the rapidity with which the change 
of configuration takes place. Now, if one considers these 
elements of the problem as well as the others, one finds 
oneself compelled to take a wholly different view of the 
sensitiveness of governors. In Herrmann’s coefticients, 
which are the same as in common use in Germany, no con- 
sideration is paid to the rapidity with which the governor 
shifts from one configuration to another. But evidently 
the utility of the device for controlling the supply of steam 
to, and through it the speed of, an engine, does really 
depend on this rapidity. It seems therefore to us 
that a correct coefficient of sensitiveness must take account 
of this rapidity. The coefficient must include a dynamical 
element as well as a statical one. R. H. 8S. 


A SEARCH FOR CoAL.—It is now stated that the experimental 
boring which is being sunk at the Channel Tunnel works is fur the 
purpose of ascertaining whether the geological formations contain 
any evidence of the presence of coal in the district. It is contended 
by some geologists that coal beds should exist somewhere in the 
south-east of England. Boring operations proceed daily, and a 
considerable depth has already been pi . The site of the 
+n immediately on the west side of the Shakspeare Clitf 
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VISITS IN THE PROVINCES. 


COCHRANE AND CO.’S IRON WORKS, DUDLEY. 


Messrs. Cochrane and Co., whose works cover twenty- 
five acres of ground at Woodside, Dudley, make pig iron, 
cast iron pipes and columns, bridges and girders; but 
they do not convert their pig into finished iron, although 
all their castings are made from the _— of their blast 
furnaces, and they have long agoa oned the manu- 
facture of boilers. Independently of the blast furnace 
department, about 500 men are employed at the present 
time, as there is a considerable amount of bridge and 
girder work in The works adjoin the Dudley 
and Stourbridge Canal, by means of which they are placed 
in communication with all their markets; and they are 
also connected by a siding with the Great Western Rail- 
way, which is in close proximity. It is, however, found 
more convenient, as a rule, to load goods directly on to 
canal boats, by which they are conveyed to their destina- 
tion or to the railway goods stations. 

There are three blast furnaces, with mouths closed by 
bell and cone, Besides heating the blast in Cowper stoves, 
the gases are utilised for firing the blowing engine boilers. 
When, as usual, two furnaces are in 
450 tons of pig weekly—the gases suffice for this purpose 
by themselves ; but now that there is only one furnace 
“in,” it is found necessary to keep a slight layer of slack 
on the furnace, to again ignite the gases, after aioe been 
allowed to escape on lowering the charge. Besides pro- 
ducing foundry pig, the furnaces make an esteemed brand 
of forge pig known as “ Woodside” after the works. One 
of the furnaces is now being raised, and also iron-cased. 
Some old externally-fired “balloon” boilers are still 
making steam at 7$1b. per square inch. 

The foundries are capable of turning out 2000 tons of 
pipes and columns weekly. Pipes are cast vertically with 
the socket downwards, a considerable length of head being 
left on the spigot end, and afterwards cut off in the lathe, 
to insure a sound casting. Moreover, each separate pipe, 
from 2in. to 48in. diameter, is tested by hydraulic power, 
before being sent out, the — for this purpose being 
made by rope grummets. e moulds for a pipes are 
made upon a foundation plate, supported on legs, at the 
bottom of the casting pit. This plate has four lugs cast on 
its upper surface for retaining the lowest ring of the 
foundry box. The cast iron pattern of the socket is laid 
downwards on the plate, when sand is rammed between it 
and the foundry box ring. The ring and mould are then 
raised together by a crane, leaving the pattern behind, 
which is removed and the mould 
replaced. Another ring is then 
SN added on the top of the foundry 
ICE[E box ; and a cylindrical pattern is 
dropped over the socket mould, 
sand being rammed between the 
two, and so on until the full 
length is completed. The mould 
is dried in place in the pit, air 
being forced by a fan through 
a coke furnace, down a tube, and 
up the mould. A loam core is 
then put in place, resting on a 
conical flange in the foundation 
plate; and the metal is poured 
in the usual manner. When set, 
the core tube is pulled up by a 
crane, being twisted with a bar 
so as to loosen it, when the pi 
is readily withdrawn from the 
mould, The spigot and the 
socket are cast with annular pro- 
jections, as shown at A A in the 
annexed sketch, which are turned 
and bored respectively. The 
spigot is driven tightly into the 

et, making a water-tight 
joint, supplemented only by run- 
uing in lead. 

Messrs, Cochrane and Co, have obtained the contract for 
widening the South-Eastern Railway Company’s bridge at 
Cannon-street, and they are now engaged in making the pier 
rings, which are cast in six segments, the lowest ring having 
a bevelled edge to favour 
its sinking. A ent of 
the fluted portion is shown 
by the accompanying hori- 
zontal section, the two 
longitudinal faces, B, being 
planed in an inexpensive 
and ingenious manner. 
The foreman of the shop, 
with a keen eye to adap- 
tability, has turned up on 
end an old planing ma- 
chine that had long been 
disused, and works by a 
belt-driven drum, pitch- 
chain, and spocket wheel, 
the now vertical table 
carrying the tool-boxes, 
making them reverse at 
top and bottom by coming 
into contact with stops, so 
as to cut in both direc- 
tions. The segments are 
now bolted together, with 
only a little red lead 
between, the holes having KW 
been left so true in casting : 
that they do not require COCHRANE & Co.'s SEGMENT OF 
boring; and the whole 
ring is made to revolve in a lathe, the horizontal faces being 
turned simultaneously. 

The marking off of holes in girder plates is usually dis- 
pensed with, use the plates are planed on all their 
— thus trueing them up. All the holes are then 

illed simultaneously by a multiple drilling machine, the 
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plate being set by one edge, thus ensuring absolute exacti- | 
tude. When holes are punched, which 4 rarely the case, | 
an iron template is used for marking them off. Rivetting 


is done by steam and by hydraulic power, the latter being | 


pa because it can be brought to the work. Some 
arge Warren girders were being built up while the works 
were thrown open to the mem 
ciation, and also some 100ft. span box girders with an 
additional vertical plate in the centre. 
for plate and lattice girders are bent to form under the 
steam hammer, the head of which is brought down gently 
on to the red-hot bar, and then pushed, like a ram, by 
admitting steam above the piston, the top and bottom 
blocks being made of the required shape. Frames for con- 
necting two yponig are bent out of a single T-bar—so as 
to require only one weld—in a horizontal hydraulic press 
with suitable heads. In both cases the bars receive a 
few blows with the sledge, in conjunction with a sett, for 
taking out the irregularities of surface caused in bending. 

Messrs. Cochrane and Co., who put up the Holborn Via- 
duct, designed by the late regretted Mr. Ordish, the Charing 
Cross railway bridges, the Clifton 


at Runcorn, 
hesitation, so unreservedly placed at our disposal the above 
information. 


PARNELL’S PATENT SLIDE VALVE. 


THE accompanying illustrations represent a novel departure in 
the method of actuating the slide valves of engines; the 
tentee, Mr. G. T: Parnell, in the present case having applied 

invention to a pair of launch engines, which are now on view 
at the International Exhibition, Liverpool. The striking feature 
of the invention lies in the fact that although the distribution 
of the motive power is effected by a slide valve, yet it is 
accomplished in such a manner as to admit af all slide spindles, 
stuffing boxes, and the usual extraneous gearing being dispensed 
with. As will be seen hereafter, not only is the movement of 
the valve imparted to it by the steam itself, after having done 
its work on the piston, but its motion is also directly controlled 
the movement of the piston, hence the pair of launch engines 
ustrated may, by the aid of a simple three-way cock, be run 
ion as readily as if fitted with the usual link 


rs of the British Asso- | 


e T stiffeners | 


| considering the modus operandi of the invention. 


uspension Bridge, and the large bridge over the Mersey | 
on deserve our best thanks for having, after some | 


The side and end elevations, Figs. 1 and 2, will show 


on reference that apart from the valve arrangements the engines 
in their general design no special features of novelty call- 
ing for explanation; we shall therefore confine ourselves to a 
description of the valve and its mode of action. The valve, 
piston, and auxiliary ports and passages, through which steam 
passes to impart motion to the valve, are shown in detail in 
Figs. 3, 4, and 5, of which Fig. 3 is a longitudinal section, 
Fig. 4 a plan, and Fig. 5 a cross section taken on the line 2, 2, of 
Fig. 3. 
, oe these latter illustrations it will be seen that the cylin- 
drical valve A is formed with a piston at each end and a recessed 
projection in the centre, having a sufficient width transversely 
to cover the exhaust port N, the whole being of such a length as 
to allow of passages P and P! between the pistons and the pro- 
jection, by which the live steam gains access to the openings 
Q Q! formed in the valve case B. The valve, turned to fit the 
correspondingly bored out valve case, has a reciprocating motion 
within the case on the central bar D, which, in addition to thus 
acting as a guide, serves also to secure the covers of the valve- 
case in place, a long feather preventing any rotary movement 
of the valve. The arrangement and object of the auxiliary ports 
and and the recessed piston, will be best explained by 
Assuming the 
valve in Fig. 3 to be to the right of the position in which it is 
shown, and steam to be shut off ; now on the admission of steam 
it will enter the cylinder by the passage P, opening Q and port R, 
forcing the piston outwards until it clears the small vertical port 
H. Part of the steam then by the port H, along the 
passage E—see Figs. 4 and 5—and thence by the controlling 
F" to the outer face of the righthand piston of the valve. 
The valve then moves over to the left, cutting off the admission 
of steam to that end of the cylinder, and steam is admitted to 
the opposite end of the cylinder. This cycle of operations is 
ted for every revolution, the recessed projection on the 
ve alternately placing the ports R and R! in communication 
with the exhaust N. The steam which causes the movement of 
the valve serves on its return stroke as a cushion to prevent a 
blow against the valve-case cover, and is finally and alternately 
exhausted by one or other of the controlling ports F or F’, 
passage E or E!—see Fig. 4—and vertical port H or H' to the 
recess K in the piston, from whence it escapes by the opening 
M or M' to the exhaust N—see Fig 5. : 2 
As previously stated, reversing, in the case of a pair of engines, 
is effected by a simple three-way cock. By this means steam is 
admitted to which ever piston is then standing in the most 
favourable position—near the end of its stroke—for the way in 
which it is required to run, and as soon as the engine commences 
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to move in the required direction steam is admitted to both 
cylinders. In the case of a single engine steam is admitted by 
an ordinary stop-valve, and provided the piston is not standing 
on a point of its stroke favourable for the engine to travel in the 
required direction, then only sufficient steam is admitted to 
slightly move the piston, which in turn regulates the valve to 
the required position for reversing the engine. 

A small locomotive, named the Excelsior, built by Messrs. 
Manning, Whardale, and Co., and fitted with these valves, 
created a considerable amount of interest at the late Inventions 
Exhibition, but owing to the non-completion of his patents the 
inventor was reluctantly compelled to abstain from answering 
the numerous inquiries then made. In addition to the launch 
engines herewith illustrated, Mr. Parnell, whose London address 
is 22, Charing-cross, 8.W., is exhibiting at Liverpool a compact 
pair of horizontal engines fitt d with this type of valve. 


GAS ENGINES.' 


Tue practical problem of the conversion of heat into mechanical 
work has been partially solved by the steam engine; but its 
efficiency is so low that it cannot be considered as complete or 
final. Hot air in the past has been looked upon as a possible 
advance. Owing, however, to many futile attempts, it has long 
been deemed in — better — 
The great progress le in recent years with the gas engine 
shown that gas might, after all, be the chief motive power of the 
future. Three distinct types of gas engines have been — 
(1) An engine drawing into the cylinder gas and air at atmospheric 
pressure for a portion of its stroke, cutting off communication with 
the outer atmosphere, and immediately tgnit the mixture, the 

iston being pushed forward by the pressure of the ignited gases 

uring the remainder of the stroke. The instroke discharges the 
products of combusti (2) An e in which a mixture of gas 
and air is drawn into a pump, and is discharged by the return 
stroke into a reservoir in a state of compression. From the reser- 
voir the mixture enters into a cylinder, mnogo as it en! 
without rise in pressure, but simply in in volume, 
following the piston as it moves forward, the return stroke dis- 
charges the products of combustion. (3) An engine in which a 
mixture of gas and air is compressed, or introduced under com- 
ression, into a cylinder, or space at the end of a — and then 
ited while the volume remains constant and the pressure rises. 
nder this pressure the piston moves forward, and the return 
stroke discha: the exhaust. Types 1 and 3 are explosi 
engines, the volume of the mixture remaining constant w' the 
pressure increases, Type 2 is a gradual combustion engine, in 
which the pressure is constant, but the volume increases. Caleu- 
lating the power to be obtained from each of these methods, sup- 
ing no loss of heat to the cylinder, an engine of type 1, using 
00 heat units, would convert 21 units into mechanical work. In 
type 2, with the same amount of heat, 36 units will be given, and 
in type 3, 45 units. The great advantage of compression over no 
is clearly seen, by the simple operation of compressing 
before heating. The last type of engine gives for the same 
expenditure of heat 2:1 times as much work as the first. Com- 
type, does not afford so favourable 


a t. 

In any gas compressing before ignition, igni at con- 
stant valune al emis to the same volume as before com- 
pression, the possible efficiency D is determined by the atmospheric 
absolute temperature T’, and the absolute temperature after com- 
pression T ; itisD =" = whatever may be the maximum tem- 


ture after ignition. Increasing the temperature of ignition 

| the power of the engine, but does the 
of a greater ag oot of heat into work. That is, the possible 
e engine is determined solely by the amount of com- 


le a 
great fall of temperature to be obtained due to work done with but 


which any increase causes a diminution of the —_ of the engine 
for a given size, By experiment it has been found that the com- 
— engine has the advantage over the non-compression of a 
lower average temperature and a greater amount of work done ; 
also of less surface ex to flame, and consequently of less loss 
of heat to the cylinder. Taking all the circumstances into con- 
sideration, it is certainly not over-estimating the advantage of the 
compression engine to say that it will, under _—— conditions, 
give for a certain amount of heat three times the work it is possible 
to get from an engine using no compression. 


To find the amount of gas by the three types. 
i the amount of heat evolved 1 cubic foot of 
average coal gas as equivalent to 505, foot-pounds, and 


the number of foot-pounds required for l-horse power for 
one hour bei 33, x 60 = 1,980,000; if the whole heat 
to be obtai from gas were converted into mechanical 
work, 1-horse power for one hour requires peed = 3°92 cubic 
feet, Therefore the amount of gas required by the three types 
are:—Type 1, om = 18°3 cubic feet per horse-power per hour; 
type 2, <= 10 9 cubic feet per horse-power per hour; type 3, 


82 = 8°6 cubic feet per horse-power per hour, Comparing these 


cy’ 


po 

1] t 18 per cent. of the heat used by 
it into work, while the Hugon engine only converted 3°9 per cent. 
To account for the so-call in this engine, Mr. 
Otto has advanced the theory that i tion is not complete 
when the maximum pressure is attained at the beginning of the 
stroke, but that by a peculiar arrangement of strata he has made 
it gradual, and continued the spread of the flame while the piston 
moved forward. He calls it slow combustion. The cause of the 
comparative efficiency of the modern gas i over the old 
Lenoir and Hugon type is to be summed up in the one word “‘ com- 

ion.” Without compression before ignition an engine cannot 

» produced giving power economically with small . The 
mixture used may be diluted, air may be introduced in front of gas 
and air, or an elaborate system of stratification may be adopted, 
but without compression no good effect can be produced. 

The following are some general conclusions with regard to the 
working of gas engines, which have been drawn from the considera- 
tien of a great many indicator diagrams taken under different 
conditions :—With perfect ignition the rate of increase of pressure 
is very nearly uniform up to the maximum, which is reached in 
about the of asecond. That the maximum pressures obtained 

in successive strokes are not the same, nor the times required for 
the maximum. That the greatest amount of work is done when 
the maximum pressure is reached at the beginning of the stroke. 
That with a very hot —— the heat devel on comp! 
the gases may be sufficient to cause the explosion without a flame 
to fire the gases, and that even the greatest pressure may be reached 


1 Paper read at a m of the King’s Soci 
by Mr. J. Kempe Brydges, snd prize. It is 
published as the work of a student interesting to learners on the subject. 


before the return stroke is finished. That the greatest pressure 
reached in large and small engines is practically the same—con- 
sidering the t of pressi but that the time of reaching 
the greatest pressure is somewhat less in small engines than in large 
ones, With higher compression of the gases before a, the 
maximum pr are i d, and the efficiency of the engine 
is greatly increased. A considerable amount of loss of e: may 
carrying the expansion far enough before 
the exp gases, 

There are manifestly two very great defects in gas engines :—( 
One-half or two-thirds of the heat pany p cae the explosion of 
the gases passes away through the sides of the cylinder, and is thus 
entirely lost in heating the ES pegrens (2) The exploded are 
discharged from the engine at a temperature of houb 700 deg. C. 
or 1000 deg. C., and so carry away with them a very large portion 
of the rei der of the heat due to the explosion of the gas. If 
possible, this heat should be saved by communicating it to the in- 
coming genes so that their temperature before combustion should 
be 100 deg. C. instead of 60 me OC. This, however, is impracticable 


in the present form of , in which a piston works within 
the cylinder. In 1 Sir W. Siemens constructed a gas 
engine in which compression was employed, and in which the heat 
from the used-up gases was communicated to the incoming gases, 
thus carrying out the principle of using up, as far as possible, 
energy which would otherwise escape as wasted energy. In this 
engine the combustion of the took place as they entered a 
cylinder under compressior, without a working piston; the —— 
could be kept hot, so that the heat of the gases would not be lost. 

I will now proceed to follow the of the gas engine from 
the first known. Abbé Hautefeuille appears to have been the first, 


and in the year 1678 invented a powder machine for raising water ; |- 


and Huyghens, seven years later, improved on that, for he em- 
ployed a cylinder and piston. But John Barber, in 1791, was really 
the first to take out a — for the production of force by the 


combustion of hydrocarbons in air. F. Lebon in 1801 constructed 
a furnace for making which gas, mixed with air, he compressed 
into a recipient, and exploded the mix‘ure by means of an electric 
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the force taken up by the ieee rol, crosshead, and connecting- 


bar to the crank shaft, which carries pulley and fly-wheel, and by 
which the slide movement is promoted through the gearing F, the 
shaft G, crank H, and connecting-bar J. The slide cover is pressed 
by spiral springs against the slide; two suitable nut screws secure 
it when the springs are not of sufficient tension. The cylinder 
serves alternately as compression pump and working cylinder. 
The regulation of the engine is very ingenious. It is necessary to 
take care in the governing that the mixture of gas and air required 


1) | for combustion is in proper measure, That is not possible with a 
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OTTO ENGINE. 


valve on the gas pipe, which is closed more or less by a centrifugal 
governor. Otto arranged his regula‘ 
provides for the entrance of the proper gas mixture, or admits no 
gas at all into the engine, so that this ony 
air, compressing — expe ii economy 

the consum ytion of gas o "the Otto engines of small powers is 


- 
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To the honour of starti 

e gas engine on its road to success, for he did produce a practi 
motor, which subsequently fell into disrepute because of the failure 
of ergines not le under his own cognisance, and to the high 
consumption of gas. Hugon and Reithmann claimed the invention, 
but there is much uncertainty about the matter. Subsequently to 
the engine of Lenoir, a later construction of Hugon’s was brought 
out, with two principal alterations. The electrical ignition was 
set aside and goede | a flame ignition; and ins of cooling 
the cylinder he injected water into it.2 This was changed into 
steam, and therefore took up a part of the heat arising from the 

as operating as expanding steam, driving up the piston. 

1867, at the eed Tame fnternational Exhibition, Otto and 
Langen, of Deutz, exhibited their newly-invented atmospheric gas 
ine. The explosion of a mixture of gas and air in an open- 
catet cylinder drives up a light piston provided with a light rod, 
on which is a rack, which, when the explosion took place, was 
jerked upwards, and a ial vacuum being formed in the cylinder, 
the piston was fi downwards, the rack, by means of an 
ingenious clutch gear, imparting motion to the shaft. This engine 
had many drawbacks, chief of which was the noise it made, Gilles, 
of Cologne, having succeeded some time after in making a com- 
atively noiseless engine, Otto was put on his mettle, and pro- 

uced his well-known silent” motor. 
Now I have mentioned the Otto, I will proceed to describe it with 
reference to Fig. 5. In the working of the Otto engine the forward 
motion of the piston draws into the cylinder air and an explosive 
mixture of air and gas, the return of the piston compressing this 
mixture into a at the end of the cylinder equal to 38 per cent. 
of volume, charge is = ignited the 
explosion place, raising the temperature and pressure to their 
highest value. The piston is driven forward to the end of its 
stroke, and the pressure and temperature fall through work being 
done on the piston, and the heat ing through the sides of the 
cool cylinder. On the return of the piston a portion of the 
exploded mixture is driven from the cylinder. The work done in 
the explosion and expansion of the takes in less than a 
quarter of the period of two revolutions, In Fig. 5, A is the 
cylinder provided with a cocling jacket, at one end taken 
from one of the Otto patent wings Bo at the other 
considerably lengthened beyond the inner ead point of the 
piston. The thus formed, or so-called combustion chamber, 
amounts to about two-thirds of the play of the piston. In this 
part of the cylinder there are two a and }, a for the inlet 
by the slide B, the latter by the valve ©. The nm D transfers 


2 Flame ignition due to Cecil, 1820 ; water jacket to Sam Brown, 1820. 


GAS ENGINE. 

largely due to the incomplete combustion of the explosive mi 
ouliiee a higher pressure to be obtained at the commencement 
the stroke, when the combustion is retarded by the ion of 
burnt gases left in the cylinder from the previous c'! the 


maximum pressures obtained are later in the stroke, and the mean 
effective less. Diagrams taken from the Otto engine show 
that the best results per effective stroke are obtained when the 
mixture contains no part of the burnt gases of the een charge 
and the combustion is incomplete—i.e., when the hydrogen burns 
type having two cylinders, the 

e own engine of the ving two cy 

working cylinder and the displacer a is the Clerk.2 The 
cylinders have equal diameters, but the stroke of the displacer or 
— is usually about one-half longer than the working piston. 

he piston of the working cylinder is connected to the crank in 
the ordinary manner, but the piston of the displacer, in which the 

ressure never exceeds 5 lb. per square inch, is driven off a pin 

xed on one of the arms of the fly-wheel placed slightly in advance 
of right angles to the crank. The cycle of this engine is as follows 
for one turn of the shaft:—The pump, during the course of the 
outstroke of its piston, draws in the volume of explosive mixture 
of air and to actuate the outstroke of the driving 
cylinder, and an equal volume of air is drawn in that is not to mix 
with the explosive mixture at all. During the instroke there is 
expelled, first the air not mixed with the explosive mixture, 
second the bustible products remaining unexploded. D 
the outstroke of the driving cylinder there occurs the explosion 
the com mixture under nearly constant volume, expan- 
sion, and exhaust of the burnt gases. During the instroke there 
occurs the ends of the exhaust and the clearance of the cylinder 
by air from the displacer, the piston of which is at the middle of 
its backstroke when that of the working cylinder is commencing 
its stroke. The exhaust is then closed, and compression of the 
mixture takes place in the working cylinder and in the explosion 
chamber during the first half of the backstroke by the displacer. 

As now made, however, the air and gas are mixed before enter- 
ing the cylinder. The admission of the mixture of gas and air to 
it is by means of a valve below the small end of the cylinder, and the 

inder proper—see THE ENGINEER, , 1885, e 

mixture of gas and air through an auto- 
matic valve X, below the upper lift valve W, controlling 
the admission of mixture to the cylinder. These valves are seen 
at Fig. 6, page 276. The engine is governed by cutting out ignitions 


2 For some of the above 


of the gas engine I 
am indebted to Mr. D. Clerk's , read before the tution of Civil 
April, 1882, on “ The of the Gas Engine.” 


ting valve so that iteither - 
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a small movement of the piston, the smaller volume giving greater | . | | 
pressures and thus rendering the power developed more mechani- 1] he ey: 
cally available. The higher the maximum temperature the greater bs A 4 Fic.t 7 
the amount of compression which can be used advantageously. d Ps oat 
There is a d of compression for every temperature, beyond li oe Be 
1 
\ 
that the amount of gas consumed was :—Type 1—Lenoir, 95 cubic 
feet per 1-horse power per hour; Hugon, 85 cubic feet per 1-horse - 
power per hour; type 2—Brayton, 50 cubic feet per 1-horse power 
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without waste of cle of = 
engine, igniting the a 8 is as follows :—The 
which leads the motor by half a revolu- 
tion, draws in a charge of gas and air through the lower 
lift valve X, and the grid governor valve V, seen at Fig. 6 and 7, 
thence through an inclined pipe into the displacer cylinder, gas 
entering through the cock K, Fig. 6. On the return stroke of the 
displacer piston, the lower lift valve closes, and the upper lift 
valve W opens automatically, allowing the charge to 

into the cylinder. The air enters at the bottom of Fig. 
6. The piston being at the outer end of its stroke, 
the volume remaining in the cylinder when the upper lift valve 


is expelled through the exhaust ports. The motor piston 
now returns and com 


ide at the back of the engine; the pressure thereupon rises, 
and the piston moves forward to perform work. Formerly 
the valves were so that air and gas were first drawn in 


ce 
charge from the displacer pushes before it the whole of the pro- 
ducts of combustion of the previous charge, this effect being 
helped by the hot walls of the cylinder. It is found that if the 
ignition be rapid, and the whole charge completely ignited before 
e piston has made one-tenth of its stroke, there is no risk of 
back ignitions taking place when the combustible mixture enters 
the motor cylinder. governing is now effected by the gear 
already referred to, comprising a grid slide valve—see Fig. 7— 
at V above the lower lift valve. It is so arranged 
that it is closed by the ignition slide at each revolution 
of engine, when the displacer is nearly at the end of its 
full instroke, and is retained in this position by the governor 
catch if the engine exceeds its normal speed. The di 
does not take in any charge when the governor valve is R 
and consequently no charge goes into the motor cylinder. 


=" 


N 


Fig. 7 
The next engine I will mention is the Tangye. This engine 
makes an ignition at every revolution. It has one cylinder, closed 


at both ends, in which works a piston and rod with the usual con- 
nections to crank shafts, &c. At one stroke of the piston the ex- 
piosive mixture is drawn into the front part of the cylinder by 
means of a valve. On the return stroke this charge is forced into 
@ reservoir, communicating with the back portion of the cylinder, 
and retained there by a self- a ill the piston has com- 
pleted its outstroke, when the exhaust valve is opened and permits 
the products of combustion to escape. The valve in the reservoir 
now opens by the pressure of the mixture, and the compressed 
gases enter the cylinder and expel the remaining products of com- 
bustion through the escape port. The piston is now returning on 
its next instroke, and has moved back a short distance when the 
exhaust and self-acting valves are closed, and the explosive mixture 
compressed by the piston into a space at the end of the cylinder 
and portway. At this time a slide containing a gas flame is brought 
over @ porthole in the cylinder, and ignites the compressed gases, 
the piston being driven forward under the pressure produced. At 
the closing of the exhaust a portion of the burnt gases are left in 
the cylinder. These mixing with the incoming charge during com- 
pression i the temperature, but upon ignition reduce the 
pressure and retard the combustion. This additional increase of 
ni' and carbonic acid, as the mixture is used in a diluted 
state, so retards the rate of combustion of the mass, that the 
imum pressure is not reached till the piston has travelled some 

on its outstrok: e greatest defect in this engine is 
that the mixture is so diluted, and Beer so slow, that the 
pressure does not reach the maximum till late in the stroke. With 
& quicker ignition better results would be obtained. 

A comparatively new compression engine is the Stockport, 


Aist: 


manufactured by Andrew, the maker of the well-known Bisschop, 
which I shall mention mgst non pression engines. e 
Stockport has two cylinders arran on the same axial line and 
attached to the same bed-plate. The eee of both cylinders are 
on one rod, the power being taken off the connecting trunk between 
the pistons by a connecting rod which actuates t 

A water jacket is provided to keep the cylinder cool. 
of working is as follows:—Air and in suitable mixture are 
admitted to the pump cylinder, and forced at some pressure into 
the pipes between the two cylinders. The slide valve of the 
working cylinder admits the mixture into that cylinder when at 
the outstroke, and the mixture entering under pressure behind, 
the piston drives forward the spent ucts of combustion of the 
previous stroke, which pour out at an opening which is uncovered 


4 HP INDICATED 65-59 


OTTO DIAGRAM, 


by the piston when at. its most forward tion. The working 
piston returns as the crank continues pe 
exhaust port, 


for a gas engine— 


Last year a patent was secured by J. 
Ww ingine Company, and 


by the Glasgow Gas 


EXHAUST 
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OTTO DIAGRAM. 
called the Glasgow—embod ¢ improvements. 


A 


wor A screw attached to the piston passes 
through the cylinder bottom ; a hand-wheel on this screw enables 
the attendant to shift the piston out or in, thereby contracting or 
enlarging the explosion chamber at pleasure. ore starting the 
engine a few turns of the wheel draws the piston, leaving a 
considerable space between it and the working piston ; this reduces 
the compression, and renders the operation of starting the engine 
very easy. V the momentum of the fly-wheel is sufficient to 
overcome a higher compression, the hand-wheel is turned, and thus 


hi 


OTTO DIAGRAM. 


with a diminished charge a compression is secured, resulting 
in great economy of a by necessary contact between the 
admission valve seat is in 
and ingenious manner. piston open to explosion 
chamber is connected by a lever with the admission valve, so that 
the exact pressure due to the explosion is instantaneously commu- 


give the exact pressure on the ve to it ly 
while during the remainder of the revolution the valve works 


from pressure and with very little friction. 

Another engine of this type is the Kérting-Lieckfield’s, which 
has two vertical cylinders, and a peculiar method of regulation, 
based upon the idea of altering the tension of compression of the 
cylinder is di wi y a different arrangement of the two 
cylinders, which are alternately working, and auxiliary cylinders. 
Others are those of Robson, Maxim, and Sir W. Siemens. 

Now I will mention one or two engines of the non-compression 
type. The one about the best known is the Bisschop—manufac- 
tured by J. H. Andrew. This is one of the best engines for small 
up to about }-horse. In this engine the gas and air are 

wn in for about two-thirds of the upstroke ; the ignition then 
takes place. The strongly compressed combustible products then 
drive the piston to the end of its lift. This short space of time is 
the working period of the engine. It receives during that time the 
necessary impetus to drive out the residuum, and with fresh action 
to be able to draw new mixture in again. A locally separated 
introduction of gas and air into the cylinder takes place, but in 
such a way that there are formed below the piston layers of gas 
and air; each singly approaching the direction of the axis of the 
—— has an equal combination, whilst in the normal direction 

e single layers are essentially separated from one another. 
The layer which lies over the gas valves and the air valve 
quite close to it contains mixture easily ignitible, whilst 
the layers over the air valves farthest from the gas 
valves consist of almost pure air; and between the first 
and these latter of transition mixtures. The ignition takes 
place in the layer of the easily ignitible mixture over the 
og valves, and is here qutunal with the greatest a 

the single-worki i A the piston B tes. Its 
ies the to a hollow 


column and constructed with the cylinder lid D in one piece. This 
colemn is opened up lengthwise. ee the opening the bent 
lever E enters, which operates the crank F, The shaft G, worked 
by the latter, is held in a casting H on one side of the cylinder 
cover, the excentric J, fly-wheel, and pulley being also carried on 
the shaft. Such a restricted crank action is not to be commended, 
The circumstance that the crank action for the up movement of 
the piston is greater than that for its lower, does not improve the 
arity of the movement. But it must be noted that those cir. 
cumstances which make the construction of large machines worth- 
less are, in very small machines, of less importance. The gas pi 
Ais — with a clack valve B, Fig. 1. Gas andair mix in the 
regulating cylinder or distributor K, between the pistons of which 
d and E they enter, when the under one does not close up the inlet 
conduit into the cylinder through the conduit. Of the two pistons 
d and ¢, the upper one only serves for the closing of the distributor, 
The under one operates, besides, the discharge of the combustion 
agg which by means of the ming g can enter through it 
to the eee H. The ion takes place through a hole 
in the cylinder - This hole is provided with a little clack of 
steel plate which is opened by the external pressure when the 
aspiration piston has it. Agasflameat K, Fig. 2,3, burns before 
theaperture I below the flue/, Fig. 4. The burner is constructed with 
an igniting flame M to relight the gas flame K if extinguished. Haigh 
and Nuttall, besides improving the valves that admit the gas and 
air, replace the clack valve in the ignition orifice by a ball or bullet, 
Another engine of the non-compression types at present, I 
believe, little known, is the Syri It is useful enell powes 
of from }-horse power to 1-horse power. The explosion occurs 
once in every revolution, a trunk piston, working in a water 
jacketted cylinder, conveying the force of the explosion to the 
crank shaft in the ordinary manner. During the first part of the 
working stroke the piston draws in a charge of gas and air through 
a self-acting valve, consisting of a loose disc covering two series of 
holes on the inner side of the cylinder cover. The loose disc by 
the suction of the piston is drawn slightly away from the cover 
against the resistance of an adjustable spring, allowing the gas and 
air to be drawn in through the holes in the cover until the piston 
ae a port on one side of the cylinder where a jet of gas is 
urning, when the flame is drawn into the cylinder through a self- 
acting valve and explodes the mixture, the in pressure con- 
sequent on the explosion forcing the loose disc against the cylinder 
cover, and so eloaing the inlet for the gasand air. At the end of 
the stroke the exhaust is opened by a cam on a side shaft operated 


by bevel —in a 4-horse power engine an excentric is used— 
he be chapped ond in 
an ite direction if desi 


opposi 
In conclusion, I will refer to the self-starter used with the 
Clerk and the Otto engine. These self-starters save a great deal 
of labour, which is expended in turning the fly-wheel before 
engines can be got to start. With the Otto self-starter the engine 
can be put in motion by simply opening a valve. The apparatus 
consists of a small receiver, into which the engine exhausts, for a 
very short portion of its stroke, the burnt gases which result from 
the ignition of the charge in the cylinder. These gases fill the 
receiver, and in the course of half a minute raise a pressure in it 
nearly corresponding to the pressure in the cylinder during the 
moment of ignition. These stored burnt gases are admitted again 
into the the — of ing, and 
engine in motion, thus sa the trouble of pulling e whee 
round to get the first c in. The gas engine has yet to be 
improved upon, and many long of work are necessary before 
it can rank with the steam ep in ity for all manner of 
uses, but no doubt it can and will be ane m le as the 
steam engine in by no means a remote future. The time will come 
when factories, railways, and ships will be driven by gas engines 
. — ¢ as any steam engine, and much more safe and economical 

Atkinson’s differential gas engine must be described. This con- 
sists of a horizontal cylinder G, Fig 8, open at both ends, fixed near 
the base of the engine, and fitted with two pistons G and Gy, piston 
G being called the pumping piston, and piston G, the wor 
piston ; these pistons are connected by links to the lower ends 
the bent vibrating beams, working on centres fixed in the main 
framing of the engine. These beams are connected at their upper 
ends by short connecting rods to one crank pin, fixed in a 
disc N, which is keyed on to the main shaft, this ype 
between the upper ends of the beams; the radius of the 


drilled through the wall of the cylinder ; it is closed at its upper 
end, and is kept red hot near the cylinder, so that when the piston 
passes the small hole a small portion of the combustible charge 
rushes into it, is instantly ignited, flashes back into the cylinder, 
and fires the charge. sag | the of the crank pin from 
the position shown at Fig. 10 to that at Fig. 11, the pistons have 
very rapidly i the space between them ; during the earlier 
part of this movement the piston re 


ost statio 
At or about the position shown at Fig. 11 the working sisten 0; 
uncovers the exhaust 


I, letting out the consumed gases, which are 


‘th 
ind it. This is ignited at the end of the return stroke by the 
= ] | suitable opening of the slide valve ignition passages. There is thus 
3 “ an explosion at every revolution. It runs with remarkable quiet- 
= ness, there being no gearing or shut-down valves about it to rattl 
re 6 
™ 
18 ignited Dy Means Of aN ignition po in the 
ne dispiacer cylinder and air alone towards the end of its stroke, 
this air alone, or rather only imperfectly mixed with the gas, 
acting as a scavenging charge during the first part of the return 
stroke of the displacer piston. This system of expelling the pro- 
ducts of combustion by meats of a partial charge of pure air i 
revolving valve, but instead of filling the cylinder, the admis- 
sion of the mixture is cut off before the outstroke is completed, 
and thus the charge is expanded during the remainder of the out- 
stroke, and the heat generated by the previous explosion is taken 
up by the rarefied charge and utilised. The other improvement 
WS 
O 
ear. 
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Figs. 8, 9, 10, I. 
pin, the angularity of the rods and beams cause the pistons 
G and G, to have a special differential motion as regards 
each other. The pistons are quite close together when at 
the right-hand end of the cylinder, called the preparing end, as 
shown in Fig. 8, having driven the products of the last charge into 
the exhaust pipe through the exhaust port L,, and self-acting 
exhaust valve B, As the crank revolves the working piston 3 
moves very slowly towards the other end—the working end—and 
the pumping piston travels more rapidly in the same direction 
until the position shown in Fig. 9 is attained, where the 
explosive mixture of gas and air has been drawn in through the 
suction passage L and L’, As the crank pin revolves the posi- 
tion shown at Fig. 10 is reached, the pistons during this time 
continuing to travel at differential speeds towards the working 
end of the cylinder; these differential speeds cause the 
pistons to again approach each other, compressing the charge 
—the pressure found most suitable being 451b.—at this time 
of this greatest pressure the piston G passes the mouth of the 
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letely expelled by the pumping piston G as it travels to the 
Fig’! 8, from whiok the cycle of operations recom- 
mences and is repeated at each revolution of the crank shaft. 
In the arrangement shown in the elevation a governor is 
used, which controls the admission of the gas by the followi 
arrangements:—The governor acts on an excentric rod, whic’ 


ATKINS’ DIFFERENTIAL ENGINE. 


is ted up and down by an excentric; the governor 

ides whether or not the excentric rod acts on one end of a 
double lever on its downward movement; if it does, it lifts 
up the other end of the lever, which lifts up a small gas valve 
contained in a valve-box, thereby admitting gas to the engine, 
which is drawn in and mixed with the entering air. 

The “ Universal” engine :—The essentially new feature 
of this non-compression single-acting engine is the employ- 
ment of a simple rotary ignition valve, consisting of a ratchet- 
plate or flat disc with a number of small radial slots, 
which necessarily pass a small slot in the end of the cylinder, 
and through which the flame is drawn to ignite the gen oe The 
explosive mixture is drawn through two ordinary lift valves, and 
exploded once in a revolution in the ee way :—When the 
piston has drawn in the requisite amount of gas and air, the 
the igni jet passes through one of the ots when oppo- 
site the only hole in the end of the cylinder, and explodes the 
charge, thus driving the piston to the end of its forward stroke. 
The exhaust valve is kept open during the whole of the return 
stroke by means of an excentric, thus allowing the products of 
combustion to escape. The ratchet plate or ignition valve has so 
very small a range of motion per revolution that it cannot get out 
of order, and requires no lubrication. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Tue end of the quarter having arrived, consumers of manufac- 
tured iron are attempting to gauge the probabilities of the October 
uarterly meetings, which will be held in Wolverhampton on the 
3th of the month and in Birmingham on the 14th. ese gather- 
ings being in prospect, current buying is mostly confined within 
narrow limits, consumers preferring to hold over CSeanes of much 

value until they see what course prices may take. 

It does not seem likely that buyers will have much to gain by 
the delay. Makers declare this week that there will be no 
alteration in crucial prices of either raw or manufactured iron, 
and they discourage any e: tion by merchants and other buyers 
in @ contrary direction. The Earl of Dudley, Messrs. William 
Barrows and Sons, and Messrs. Noah Hingley and Son—the 
three firms to whom the market looks for the initiative in any new 
departure in the matter of prices—will be found, it is believed, to 
adhere to the existing quotations of £7 12s. 6d. for his lordship’s 
common bars; £7 for the first qualities of the other two houses ; 
and £6 for the second qualities of Messrs. Hingley and similar class 
firms. Earl Dudley’s single best bars would, in that event, remain 
at £9 ; double best, £10 10s.; and treble best, £1210s. Best pig 
iron, it is also expected, will continue at 52s. 6d. to 55s., and occa- 
sionally 57s. 6d. for Staffordshire makes; and 50s. for hot-blast 
Shropshire makes. Neither is there any good A vey for antici- 
pating that medium and common finished iron be any easier at 
the quarterly meetings than it is to-day. 

y—who, in making reference to the ens quarterly gat g8, 
ventured to remark that there would be as much business doing as 
at present if iron were £1 per ton higher. Such makers, however, 
forget the competition which Staffordshire has to meet from other 
districts, in the face of which it is impossible to maintain any 
artificial standard. They overlook the fact, too, that marked bars 
have been reduced to their t standard of £7, specially to pre- 
vent all the trade leaving the best bar firms, and drifting into the 
hands of second and third-class bar makers. It is only legitimate 

“demand that can warrant better prices. As an example of the 

present competition, it may be mentioned that London buyers 
assert that they are now buying sheets—singles—from the North 
of England, at £5 17s, 6d. delivered into the Thames; and doubles 
at £6 7s, 6d. per ton. 


i 

Rivet iron, £7 10s. ; best, £8 5s. ; and double best, £9 15s. 

£8 to £8 10s., and on to £9 10s. ———— —— Boiler 
plates and sheets, £8 10s, ; best, £9; double best, £10; and treble 

t boiler plates, £12. 

The irregular distribution of orders in the sheet trade continues 
@ conspicuous feature of current business. Numbers of makers are 
able to secure only sufficient specifications from the galvanisers to 
afford them rather over two weeks’ work out of four, and are run- 
ning their mills during the other two weeks largely upon stock, 
Other makers there are who have had a very good month, and are 
well booked forward, and are returning inquiries and demanding 
an advance in price. The experience of these latter makers is, 
however, admittedly exceptional. The shorter supply of sheets, 
due to special circumstances, is this week — an advance of 
2s. 6d. per ton to be demanded on galvanisi oubles, bringing 
the quotation to £6 2s. 6d.; lattens are quoted £6 17s. 64. to £7. 

A good business has of late been doing with Russia in thin 
roofing sheets, and in superior sheets for button making and the 
like, The season for the Russian trade is fast Goitns > a close, 
yet some makers have still orders upon their books, w they are 
now executing with all possible despatch. Certain firms who are 


well in with the poring. short business will accept, for 29 gauge 
easy, slightly under £7 2s. 6d. per ton f.o.b, Thames, yet the same 
firms, where asked to quote for galvanising sheets of 24 gauge, 
delivered Liverpool, quote quite 5s. per ton in advance of what 
the bulk of the galvanising sheet makers will take. It is assumed 
that they give this quotation not desiring the business offered. 

Cooperage hoops are being bought largely, among some of the 
best purchasers being brewing firms. In this description of material 
steel hoops appear to be the most saleable. Iron coopers’ hoops 
are quoted ra 5s., and steel hoops somewhat more. Export hoops 
are £5 10s, easy at works. Gas-tube strip is in rather better re- 
quest with the coming on of the winter season, though some makers 
have not yet experienced any revival. Narrow widths are selling 
at £4 12s, 6d. upwards. mmon bars are changing hands at 
values varying from £4 10s. to £4 15s., while ordinary bars are £5 
to £5 10s. 

Native pig iron has but a quiet sale, and prices are still in favour 
of purchasers. The quantities changing hands are in almost every 
instance required for early consumption, Prices keep at 50s. to 
55s. for all-mines, and 35s. to 40s. for part-mines, with 27s. 6d. for 
common forge. Foundry iron is scarcely so firm in price, owing 

rtly to the quietude at the foundries, and partly to the rather 
lower quotations from outside districts. Supplies are abundant at 
31s. to 32s, per ton delivered Birmingham. Northampton and 
Derbyshire pigs fairly well maintain the advanced en 
recently asked by sellers, but little business is doing. Northamp- 
tons are quoted as. at stations, or 34s. 9d. deliv to consumers’ 
works. me Derbyshires may be got at 35s, at works, but for 
special brands 36s. and 36s. 3d. is quoted. 

The miners’ leaders in the South Staffordshire coal field are 
erecting barriers to any alteration in the present working hours, 
similar to those raised by the Cannock Chase colliers. At a pouring 

ula- 


of the Staffordshire agents a few days ago, a resolution was 
declaring that the time had come when the entire mining pop 
tion should see the necessity of becoming thoroughly combined to 
stop the effort now being made in the district to lengthen the 
hours ue labour, and advising a stubborn resistance to all such 
attacks, 

Ironmasters here note with satisfaction that it is proposed 
place Mr. B. Hingley, M.P., the chairman of the South Stafford- 
shire Iron Trade, on the Commission to be appointed by the 
Admiralty to enquire into the system of purchase and contract for 
the Roya wag 

The Indian Railways are again likely to afford some good work 
for this district. The Indian State Railways are requiring wrought 
iron tanks, pumping engines, boilers, and railway material, while 
the East Indian Railway Company is seeking tenders for cast iron 
bridge chairs. The Madras Railway Company also will soon be in 
want of tires and fastenings and other railway necessaries. 

Some local engineering firms are trying for a big order which is 
on the market from Belfast. This includes the engines, boilers, 
and pumping machinery required for a new graving dock which the 
Harbour Commissioners are constructing there. 

The heavy pipe founders fail to secure contracts at the rate old 

ers are executed. Engineers continue pretty steadily engaged 
on steam pumps and mining machinery, and a more active inquiry 
is experienced for colliery pines and ventilation appliances. 

The chainmakers of Old Hill and Cradley Heath do not find their 
position improving so rapidly as they would wish. Each week sees 
one or two names added to the list of firms who have to 
concede their demands, but those who as yet show no inclination 
to do so, or who F ceasing! refuse to alter the existing list, are still 
wofully large. The men, however, are determined to hold out. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The condition of the iron trade in this district may 
be said to remain about stationary; there is still no appreciable 
increased weight of business coming forward, and quoted prices are 
about maintained at late rates. The better feeling to which I 
have referred in 2 gua reports still finds expression here and 
there in the market, and the belief is pretty general that the 
present restriction,of the output will prevent prices returning to 
the very low figures which ve | touched a short time back. The 
weak point, however, ‘s that the stronger tone has been produced 
by artificial means, not by an actual increase of requirements, and 
below the surface the outward firmness of the market is not so 
real as it appears. The necessities of makers, and also of holders 
of iron, which under the existing conditions of trade are not likely 
to get less, are in some instances compelling them to force sales at 
= which are very much below the current quoted rates, and 

though these are mostly transactions of a pene character which 
places them outside the ordi: course of trade, they are indica- 
tions of the weakness which still underlies the market. Real and 
established strength, as I have pointed out many times previously, 
can only be attained by a substantial and legitimate increase of 

uirements for actual consumption, and this has not come yet. 
fairly = average attendance on the Manchester iron 

exchange on Tuesday gave some ap’ ce of animation to the 
market, and here and there a more hopeful tone seemed to prevail 
as to the future. Although there was not much more actually 
doing, there was a disposition to believe that trade had at last 
‘turned the corner,” and that the demand would now improve. 
There is no doubt that both makers and users of iron are rather 
better off for work than they have been recently ; re to quote an 
expression I heard on ’C! » *‘ there is a good deal of slack on 
the rope yet to be taken up” before trade can be described as any- 
thing like good, and even the restricted output is quite sufficient to 
eo pe with the present requirements of consumers. For pi 
iron there is still only a limited inquiry in the market. For l 
brands fair orders have been booked on the basis of 35s. 6d. to 
36s. 6d., less 24, for forge and foundry qualities delivered equal to 
Manchester; but in district brands I hear of very little business 
doing. Good Lincolnshire brands are still quoted at 35s. 6d. to 
36s. 6d., less 24, for forge and foundry delivered here, but there 
are sellers at 6d. and 1s. per ton under these , and some dis- 
trict makes are to be got as low as 34s., less 24, for foundry quali- 
ties delivered here. In outside brands offering in this market 
makers both of Scotch and Middlesbrough iron are generally firm 
at their quoted rates. 

Hematites still meet with only a limited demand in this district, 
The current quoted prices remain firm on the basis of 51s. 6d., less 


» 24, for No. 3 foundry, delivered equal to Manchester, but I hear of 


es outside this district, where buyers have been in a position to 
take quantities at considerably under this figure. 

Manufactured iron makers are in most cases just now fairly off 
for work, and a pretty general attempt is being made to get the 

rices of bar iron up to £5 per ton for delivery into this district, 

ut so far this has not been very successful, and there are still 
sellers at £4 17s. 6d., with hoops to be got at £5 5s., and sheets at 
£6 5s. for singles and £6 10s. per ton for doubles. 

There is no material change to notice in the condition of the 
engineering trades upon what I reported last week. Any real 
activity is confined to a very few firms chiefly engaged on special 
work. In the ordi run of engineering work slackness continues 
to be reported generally, and in most cases shops are only kept 
indifferently employed from hand to mouth. 

The steel tube gauge for — recently introduced by Messrs. 
Schaffer and Budenberg, of Manchester, has proved very successful 
not only for recording hydraulic Borys. for which it was 
originally designed, but also in a modified form as a gauge for all 
ordinary steam purposes. Objections have, however, been raised 
that in using these gauges on steamships the action of the salt 
water would have an injurious effect upon the steel tube, which 
would destroy its ‘accuracy for recording purposes. There is no 
possibility of objection Mr. Buden! just patented a prepa- 
ration resembling a sort of nickel which the steel tube is 


thoroughly coated both internally and externally, and which is a 
complete protection against any injurious effect the salt water 
ae t possibly have on the tube. 

ne or two special tools, of which a short description will be 
of interest, are just being completed by Messrs. W. Collier and Co., 
bof Salford. One of these is a double-headed drilling machine, 
adapted for ship-plates and general work. The chief feature 
in this machine is that when the plate is once set two holes can be 
drilled simultaneously in any part of the surface of the plate. 
The general construction is a strong plate bed, provided with 
grooves for traversing tables to slide in, and the tables are arranged 
to slide on the bed longitudinally, either together or separately. 
The uprights carrying the traversing frame are fitted with two 
independent drill headstocks capable of drilling two holes either 
together or separately, and which are also adjustable independently. 
Another tool is a plate-bending machine for bending lates up to 
9ft. in width, and in this the special feature introduced is a depar- 
ture from the ordinary construction, by providing an adjusting 
motion not only for the top roll but also for the front bottom roll. 
This enables the plate to be bent to a circle in the least possible 
space of time, and gives a better grip to the plate. The side roll 
is raised or low as required means of a strong, square- 
and — and = end of mone is 
arranged with a turn-down housing working on a hinge for taking 
out the plates when they have been rolled to a complete circle. 
The rolls, which are each 13in. diameter, and provided with suffi- 
cient power for rolling a fin, plate cold, are ie of cast iron with 
a steel shaft running through their entire length, and forming the 
journals at the end. Adjustable steps are provided in the place of 
solid bearings for the ends of the rolls to run in, so that they can 
be easily replaced to meet wear and tear, and are readily accessible 
‘or repairs. 

On the authority of Alderman W. H. Bailey, one of the directors 
of the Manchester Ship Canal Company, and who has during the 
past week addressed a very able letter to the local press propound- 
ing a plan by which workmen’s shares can be taken up by shilling 
weekly payments, the new prospectus of the company will very soon 
be published, I understand the independent committee of consulta- 


to | tion has presented to the board of directors a number of very 


valuable suggestions, and the p ters of the sch have been 
strengthening their position in a variety of ways, such as the 
obtaining from the various branches of trade official statements of 
the benefits the canal will confer upon their respective industries, 
and what is of very considerable importance, the great proportion 
of the steamship owners have expressed their perfect willingness 
to send their vessels up the canal, any lowering of masts which 
may be requisite not being as any appreciable obstacle. 
This of course practically removes one very serious objection, which 
the opponents of the canal urged would be raised to the use of this 
waterway by the owners of steamships. 

In the coal trade the close of the month has brought forward 
rather a push of orders for house fire classes of fuel in anticipa- 
tion of some upward movement in prices, but all other descrip- 
tions of fuel for iron making, steam, and engine p still meet 
with a very slow sale, and supplies are plentiful in the market with 
many of the collieries still not working full time. At some of the 
best Lancashire collieries prices for house fire coals have been put 
up 6d. per ton, but there is no general advance, and in the Man- 
chester district the leading colliery owners have made no change 
whatever upon their September rates. At the pit mouth the 

uoted rates are now about 8s. 6d. to 9s. for best coals, 7s. to 
8. 6d. seconds, 5s. 6d. to 6s. common coal, 4s. 3d. to 4s. 9d. burgy, 
a best slack, and 2s, 6d. to 3s. per ton for common 
sorts. 

Barrow.—A steady tone continues to characterise the hematite 
pig iron trade of this district, but the improved trade which has set 
in during the past few weeks has been more shown in the disposal 
and clearance of stocks than in increased activity in the make of 
pig iron at the furnaces. It is satisfactory to find that the stocks 
of iron at makers’ works, and in the hands of holders of iron, have 
been very sensiblyreduced. The ee of iron has been increased, 
but only to a trifling extent, and makers and others are exercising 
what is considered a wise discretion in clearing off the over-large 
stocks in preference to augmenting the output by the relighting of 
idle furnaces. There is a healthful tone all round, and a proba- 
bility that the improved demand for iron will be felt to the great 
advantage of ucers during the winter season. It is also con- 
fidently believed that next spring will introduce a better market 
than has lately been experienced, and that a return at any rate of 
@ portion of the good trade of past years will again be with us. 
Prices are steady at 42s. 6d. per ton net at makers’ works, prompt 
delivery, with 1s. 6d. extra for forwards. Some makers are 

ing higher quotations than this. Forge No. 3 and foundry 
No. are quoted at 41s. 6d. per ton net. Steel makers 
are not busy and are well sold forward, but they 
are fortunately receiving many inquiries for the delivery of 
rails to home as well as foreign buyers during the ensuing 
winter, and during the early part of next spring. A large — 
of rails is in the market, and some heavy contracts have y 
——? - Prices show no change, and £3 15s. may still be 
quoted as the price of heavy sections of rails net at makers’ works ; 
tin-plate bars are in good request, and orders are well held. The 
business doing in other departments of steel, however, is not very 
satisfactory, although there is a growing feeling in the direction of 
improvement. Shipbuilders are badly placed for orders, and no 
new contracts have tly been There is, however, a 
much better tone, and as a deal of shipping which for months, and 
even years has been idle, is now called out and placed under charter, 
it is believed that new orders will soon be secured. Iron ore is in fair 
demand at full prices, 9s. per ton being about the average for good 
samples: but the mines are not better employed, as stocks arc 
pon the new orders, Coal and coke steady. Shipping fairly 
em; 5 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

DuninG last week a considerable amount of business was done in 
Cleveland pig iron. Consumers have evidently come to the conclu- 
sion that things are at last improving. Most of them have bought 
what they want for prompt delivery, and they are now eager to 
buy ahead. Consequently prices are steadily advancing. At the 
market held at Middlesbrough on Tuesday last there wasa 
attendance, and the tone was firmer and more hopeful than it has 
been for along time. Sellers were asking 30s. 44d. per ton for 
No. 3, g.m.b., for prompt delivery, and buyers were offering 30s. 3d., 
that being an advance of 3d. per ton on last week’s purchases. For 
delivery to the end of March consumers offered 31s. per ton, but, 
makers demanded 31s. 6d., and in view of their improved prospects 
would not take less. Forge iron has advanced to 29s, 3d. ton. 
Warrants are 30s. 6d., with few or no holders willing to sell. 

But little pig iron is being sent into Messrs. Connal and Co.’s 
Middlesbrough store, the increase last week having been only 205 
tons. The quantity held in stock on Monday last was 299,787 tons. 

The shipments of pig iron from Tees wharves continue to pro- 
ceed at a satisfactory rate. The quantity sent away between the 
1st and 27th September inclusive, was 65,519 tons, as against 57,794 
tons in August. 

There is a slight improvement in the demand for all kinds of 
finished iron, except plates. Prices, however, remain the same as 
quoted last week. 

Messrs. Bolckow, Vaughan, and Co. are well supplied with 
orders for steel plates, rails, &c., and have decided to work their mills 
eleven shifts per week, instead of ten, as they have been in the 
habit of doing for some time past. 

Mr. Waterhouse’s report to the Board of Arbitration for the 
North of England manufactured iron trade has just been issued. 
It covers the two months ending August 31st, 1886. The net 
average selling price of all kinds of finished iron was £4 12s. 64d. 


per ton, or 4d, per ton more than was realised during the previous 


= = 
2 
~ 
he list of Messrs. W. Millington and Co., Summerhill Ironworks, 
stands at date as follows, and Quarter-day is likely to see it con- 
firmed :—Bars, £7 ; small rounds and — £7 10s. ; sin. bars 
£8; din., £8 10s.; No. 5, £9; ys 9 10s.; No. 7, £10 10s. 
No, 8, £11 10s.; and No. 9, £13. Best bars they quote £8; 
double best, £9; and treble best, £11. Plating bars and cable 
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two months. The output, however, has only reached 45,558 tons, 
or 2604 tons less than during May and June. As a whole, there- 
fore, 5 would appear that the Northern finished iron trade is still 


manded a price relatively so even though there is 
—) m in maki plates, is that so 
much, probably or 60 per cent. of the output, is re- 
quired in the higher or a qualities. 
iron-makers will not necessarily affected by this report, 
as there is at present no sliding scale in operation. It is under- 
stood, however, that there will shortly be an arbitration to 
determine future labour rates, as the employers are now payi 


same with them all, m le and yours equally. 
N i fan trust. 


Mr. Froude, ‘‘a Portuguese nigger at the island of St. Vincent 
it was specially reserved for English sailors. At the time I 
thought him a malicious, lying rascal—one never knows about 
these things.” 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Count Saco, the Japanese Minister of Marine, accompani 
by his suite and aides-de-camp, arrived in Sheffield from G Ww 
on Tuesday afternoon, and was received at the Midland-station 
by the deputy-mayor—Alderman W. H. Brittain—and the town- 
clerk ; the Master-Cutler, Mr. G. F. Lockwood ; . Alexander 

, J.P.—Messrs. Charles Cammell and Co.; Mr. J. E. Town- 
send—Messrs. John Brown and Co.; Mr. E. Tozer, J.P.—Messrs. 
Steel, Peech, and Tozer; Mr. C. H. Firth—Messrs. Thos. Firth 
and Sons; and Mr. Edgar Allen—Messrs. Edgar Allen and Co. 
On the following day the Count and his party visited the Atlas, 
Cyclops, and Norfolk Works, as well as the steel establishment of 
Messrs. Steel, Peech, and Tozer, at Rotherham. 

The circular from the Government inspector relating to the use 
of safety lamps in collieries, to which I referred some time ago, 
bas now been issued in this district. Our colliery proprietors can 
have it carried out, as it was mainly 
upon their evidence that the Government were placed in possession 
of the information which enabled them to take such action as is 
embodied in the circular. 

There has been no change in the heavy and light industries of 
the district during the week, though a perceptible increase of 
orders from colonial markets encourages hopes of a brisker business 
in the forthcoming spring. The ‘‘boom” in wool is an important 
wor in the Australian, New Zealand, and South American 
markets. 

Rotherham le appear to have been exercising their minds 
somewhat anxiously over the importation of some twenty tons of 
iron girders from Belgium which were said to be required for the 


small 
uantities of girders which have been ied cae 


their use has not been specifically prohibited. A leading con 

told me several years ago that ian-made girders could be 
delivered at £2 per ton less than English-made iron. Even now, 
with the present low price of iron, the jan girders can still be 


than English girders can be made. It must be remembered, how- 
ever, that girders are not made in this locality in anything like the 
sections required by builders; and when they have to be brought 
from Middlesbrough or other parts the inland rates of carriage are 
so high that practically the sea voyage from Belgium, with through 


the lesser inland distance. Still, the fact that Belgian girders con- 
tinue to be delivered in Yorkshire should interest the —eoiing 
firms in the North to further efforts to make English builders 
contractors independent of foreign iron. If this cannot be done 
now, with iron at its present value, when will it be possible ? 
Another successful experiment has made in the water- 
cartridge system of blasting, conducted by Mr. W. Chappell, of 
Nobel’s Explosives Company, Glasgow. Mr. Chappell, who super- 
intends the work in Yorkshire and North shire, arranged 
with Mr. T. Newbould, mining engineer to Earl Fitzwilliam, to 
test the method at Simon Wood Colliery, Elsecar. There were six 
shots. The first is known as a “‘ blow-out shot,” and was therefore 
t into the “‘ fast,” with a view of settling whether a flame could 
raised. The shot was fired in total darkness, and no flame 
could be detected. The second shot was a “‘ breaking-in shot,” 
which ordinarily takes about 2}1b. of powder, the charge when 
completed being nearly 30in. inlength. Under the water-cartridge 
system the charge is about 10in. in length and weighed about 8 oz. 
The work done was regarded as a slight improvement on that of 
powder. The third shot was placed within 4in. of the fast side, and, 
asin the first case, was bored 5ft. deep. This shot .with the others, 
gave much satisfaction to Mr. Newbould and the other officials. 
Other experiments have been conducted at Killamarth, Norwood, 
End, Birley, &c., and both miners and officials have declared the 
work to be done quite as effectively as with powder, with the 
additional and great advantage of perfect immunity from peril. 


Tue iron market has 
of the restriction of ou 
out against the demand 


again been firm this week in consequence 
t. The ironmasters are still holding 
their colliers for an increase of wages, 


and it looks just now as if they would be successful in their resist- 
ance. ing the week three furnaces were put out of blast at 
Coltness and one at Shotts, but three that were out for repairs at 
Langloan have been re-lighted. The total number blowing is now 
77 against 78 last week and 90 in the same week of last year. 
The curtailment of production is very materially to 
reduce the quantity of iron going into the warrant stores. The 
weekly addition was lately about 4000 tons, but in the past week 


realised | it has only been about 930, and on Monday last no iron whatever was 


sent into store. The shipments of pig iron from Scottish ports 
during the week ending Saturday last amounted to 7861 tons, as 
compared with 9396 tons in the preceding week, and 11,022 in the 
corresponding week of 1885, 

Business was done in the Glasgow warrant market on Friday at 
39s. 10}d. cash. Monday’s market was strong, with a further im- 
provement to 40s. 24d. On Tuesday the market was again firm at 
40s. 2d. to 40s. 34 . cash. Business was done on Wednesday at 
40s. 44d. to 40s. 8d. cash, coming back to 40s. 5d. cash. — 
Th y transactions occurred at 40s. 6d. to 40s. 8d., closing with 
sellers at 40s. 74d. cash. 

The values of makers’ iron are advanced from 4d. to 1s. per ton, 
the quotations being as follows :—Gartsh f.o.b. at Glas- 
= Be ton, No. 1, 44s. 6d.; No. 3, 41s. 9d.; Coltness, 49s. 
and ; Langloan, . and 42s.; Summerlee, 46s. 
41s. 9d.; Calder, 46s. and 41s. 6d.; Carnbroe, 42s. and 39s. 3d.; 
Clyde, 42s. 6d. and 39s. 6d4 Monkland, 41s. 6d. and 36s. 9d.; 
Govan, at Broomielaw, 42s. and 36s. 9d.; Shotts, at Leith, 44s. 
and 43s.; Carron, at G: outh, 46s. 6d. and 43s. 6d.; Gi 
nock, at Ardrossan, 42s. and 40s.; Eglinton, 40s. 3d. and 37s.; 
Dalmellington, 41s. 6d. and 38s. 

The arrivals of Middlesbrough pigs in Scotland for the year to 
date are 47,500 tons less than at this time last year. 

During the past week there was shipped from Glasgow £8400 
worth of machinery, of which a large nw omen was new plant for 
4 pnp £3451 sewing 1 3 £5100 steel goods, 
,000 general iron manufactures. 
ere has been a brisk demand for coals, and notwithstanding 
the restrictions of output by the colliers, shipments appear to com- 
pare well in most instances with the quantities dispatched in the 
corresponding week of 1885. The shipments from G w were 
26,033 tons; Irvine, 1364; Troon, 6455; Burntisland, 24,685; Lei 
4552; Grangemouth, 14,058; and Bo'ness, 2814 tons. 


the 
and 
Th 


The uest e by the colliers for a second increase 
of 6d. a day in their wages has at present not much chance 
of success. So far only one or two of the ironmasters have 


given the past advance to their colliers, and the others are 


resolute in their opposition, putting out furnaces, and throwing | bes 


the coals they do not require into the open market. A strike which 
lasted for a number of weeks, at Dalry, in Ayrshire, is now at an 
end, the men, who came out on the question of short time, having 
agreed to return to work on the compromise of reducing the hours 
by one instead of two per day. In reply to letters sent them by 
workmen on strike, Messrs. William Baird and Co.—the Eglinton 
Iron Company—write:—‘“‘ We are at all times most anxious to 
preserve good relations with our workmen, and use every means 
in our power to promote these. When, however, our works are 
carried on at a loss, we cannot to a proposal which might 
increase that loss, and which would not in any case afford us relief 
in the present critical state of the trade. e extremely regret 
the long-continued which severely affects — and 
labour, and which e the recent reduction of wages absolutely 
.” On receiving this communication, the feeling of the men 
a to be that the strike should be brought to a close as speedily 
as possible, and they appointed a deputation to wait upon Mr. 
the managing partner at the Lugan Ironworks, to ascertain if he 
make any concession to There be no that 

e time is most inopportune for pressing the ironmasters for an 
advance of pay. The volume of the Scotch iron trade has, so far, 
not made any expansion, and until more business is done and 
higher prices obtained = i in the cost of production, such 
as advanced wages would involve, could only have the effect of 
aggravating the present unsatisfactory state of the trade. 

A very powerful set of engines are at present being fitted up by 

Messrs. Fullerton, Hodgart, and Barclay, of the Vulcan Wor 
Paisley, in the new factory in course of erectiofi by Messrs, J. 
P. Coats, thread manufacturers, of that town. e engi are 
compound tandems, of 1600-horse power, the fly-wheel being 35ft. 
in diameter, having forty grooves for ropes, which the 
machinery in the five flats of the mill will be driven. This 
enormous wheel will be upwards of 100 tons in weight. 

It is intimated that Mr. William Pearce, M.P., of the Fair- 
field Shipbuilding Company, G w, is making arrangements for 
taking over the entire control of the marine engineering works at 
Liverpool connected with the Guion Line. Important repairs to 
mas ae, hitherto done in Glasgow, will henceforth be executed 
on the Mersey. 

In Aberdeen and the north-eastern district trade is now only 
beginning to be relieved of the congestion caused by its previous 
pr a activity, and it will be a long time before the im e- 
ment now setting in makes itself generally felt. In textile fabrics 
—with the exception of wool factu e 
difficulty in supplanting old and completed orders by new. In 
wool, however, owing to the recent phenomenal advance in the raw 
material, much activity prevails, although the complaint is general 
that prices for manufactured goods are not yet commensurate with 
the advance in the raw material. In shipbuildin ing, extreme life- 
lessness is still the prominent feature, although signs are not 
awanting of brighter prospects. Messrs. Hall, Russell 
shipbuilders and engineers, Aberdeen, have received from the 
North of Scotland Steam Navigation Company an order to con- 
struct a first-class passenger steamer for the Norwegian tourist 
service—a service the company has, during the past summer, been 
exceedingly successful in, financially and otherwise. The new 
vessel is to be of steel, 225ft. in length, 29°6ft. in breadth, and 


es of engineering business is still in a very back 
state, and orders are only received at very low rates, and in most 
cases merely to keep moving. 


WALES AND ADJOINING COUNTIES. 
(From our own ) 
Asa faithful recorder of the mining life of the district, I must 


not pass danew mo t, quite apart from the usual 
round of thi such as output of nal, and wage questions, and 
differences. is new movement isa step towards the improved 
education of the miner, and is taken by Sir William Thomas Lewis. 


The education of the schools will perceptibly affect the men of the 
future, but we have a large mass of adults, young colliers, who 
have not had the advan‘ children now get, and to improve 
the education of these is of material consideration. In addition to 
founding a colliers’ scholarship at Cardiff University, Sir William 
has now started a school at auton for miners, and the subjects 
lected from the. Science and Art De ent list have 
” and steam. The 


in 

students to attend, is, of the 
one of getting a Bee | 
wider and more 


commendable 
's certificate, but there will be a 
beneficial result than the benefit of the few. 


xperience great | good 


and Co., | cerned. 


14°6ft. deep, with triple expansion engines, and a guaranteed speed | else. 
rates, does not cost any more than the heavy railway tariff over ——— knots. fer Siuihecet wil be about £25,000. In 


by | being able to deliver more prom 


to the collier, and deducting his rent and incidentals, it is hard 
work to live upon it. Asa fact, the recoil is upon the wholesale 
provision dealers. The little grocers at colliery communities fail in 
these trying times, having exhausted capital and credit in supply. 
ing the colliers, and the blow falls in the end upon Bristol and 


omens this is a very ex 
8s, 6d. to 8s, 9d. ruling figures for best. 
The colliery depression is telling on rateable values. In one 
ish alone, Ystrad, in the Rhondda Valley, the rateable value 
been reduced by £9000. 


lised, and the ~ this 
thats 
is 


grea’ 

I am glad to report progress on the new railway to Cardiff 
Waterworks, suggested in these columns. The conveyance of the 
pipes alone—another contract—will materially reduce cost. 

e principal iron exports of the week have been few, and of an 
ordinary character; 900 tons to San Francisco, 300 to Buenos 
Ayres, and a small cargo of pig iron to Santos. 

Consignments of tin-plates from Newport show no pugwovennant, 
but at Swansea the tone is much better. Last week the exports 
exceeded 55,000 boxes, and there was a perceptible reduction in 
stocks. With regard to prices, common brands are still to be 
have heard of 13s. asked for and for 


brands. 

As the advance in tin and pig iron has been marked, it is toler- 
ably certain that prices of tin-plate will advance too. Last week 
shows a strong tendency in this direction, and in the face of 
some works coming to a full stop, and lessening stock, there is cer- 
tain to-be a pressure for supply, which will send prices up. 


NOTES FROM GERMANY. 


(From our own Correspondent.) 
THE rolling mills in Silesia are at present working full time on 
bars and ers, as also are the converters, at the chief works, 
— both acid and basic steel; and the thin sheet mills have 
orders for as much as they can conveniently make. This tem 
activity has, however, made no alteration in prices, which still 
remain nominally as inst quoted in this place. The outlook, on 
the whole, for the Silesian works is not a pleasant one. Jammed up 
in a far-off corner as they are, it is essential for them to get 
an outlet to Poland and Russia, but it looks as if the latter 
country were bent upon fostering its southern ironworks and 
establishments, and does not feel disposed to make any alterations 
in tariffs and freights which would favour the Silesian iron 
industry, although the German Government has ardently pressed 
the matter at St. Petersburg. Arather more cheering account can 
this week be reported from Rheinland-Westphalia ; not that prices 
have risen, but because they have become more stabl 


ie and have in 
no case fallen, and because for f and foundry pig, steel wire 
rods, bars and girders there is a brisk demand, an res A eye 
of works are fully en night and day in completing the 
orders. It is now h that this spurt may lead to a con- 
tinuation of better things and raise the prices at least to 
such a point that there will be no longer a loss in working. 
The fact also that the neighbouring countries of Austria and 
Belgium are now doing a more satisfactory business, coupled with 
better news from America and other parts, strengthens the manu- 
facturers in this hope. Spanish ores have also been exported lately 
in rather larger quantities than for some time past, but prices of 
ores are un here as yet. Spiegeleisen keeps up its price 
pretty well, and has been more called for during the last month. 

ic pig maintains itself firmly, but Bessemer pig is still weak, 
and business in it inanimate. Luxemburg forge is a trifle lower, 
but foundry pig is firmer in price. As remarked, the bar mills have 
full work in » but prices remain, as yet, at the old low level. 
In plates and sheets the mills are also quite busy, and a number of 
orders have come to hand for steel wire rods, without, how- 
ever, affecting the prices. In rails and ts pear sy no change 
for the better has occurred. Some considerable orders for rails are 
shortly expected for the State railways, but as the last Belgian 
offers were at M.105, which means at the Westphalian works 
M. 90 to 95 p.t., there will not be much inducement for the latter 
to tender—that is, in so far as hopes of ing any profit are con- 
. The constructive workshops have still too little work at 
too low prices, but still here and there a few new orders have been 


ed. 

The tone of the Belgian market is so far encouraging, as the 
works have orders enough to keep them well going. The combina- 
de in binding has been yet 

lefinitively signed, and that steadies pri it does nothing 

Fant iron at 106f., angles 


are se! 
The following piece of sensational news must be noted for what 
it is worth, namely, that at Creusot it has been determined to give 
up the steel manufacture, and it is reported that the orders which 
e company had on its books have been transferred to other 
works! Presumably this would only refer to steel rails, because it 
is further stated that in future the company intends to turn its 
attention principally to the manufacture of war materials. A 
couple of years a large gun, as a trial, was made at Creusot, as 
the writer was then informed, and that the company has made 
steel armour-plates for a long time all readers of THE ENGINEER 
are well aware, and it-is not at all im le that the Govern- 
ment may desire to see a French “ ” established in the 


country. 
The prices of coal and coke remain as last noted. ea 
the German coals cannot hold their own against the English in 
Italy, because of the high freights on the Swiss, notably on the St. 
Got Railway. If these hts were lower, the Germans 
ly and directly, without the costs 
of unloading and reloading and marine insurance, they would be 
able to compete successfully they believe. In 1885 Italy imported 


from England 2,254,129 tons, from France 138,404 ee 
87,505 tons, and 70,004 tons from Germany, which it is anti- 
cipated will be still fess in 1886, ; 


General improvement is certain, and the mere hewer of coal take 
better rank with the skilled artisan. Deplorable ignorance and 
unacquaintance with the first principles of mining science have cost 
South Wales hundreds of thousands of pounds sterling, and so, 
than real, and is easily accounted for. The output of iron Plates even from this lower standpoint, an improvement in the miner’s 
has diminished by 11 per cent., and that of angles, a education is desirable. On Joftier grounds as well as these, the 
mainly used for shipbuilding, has diminished by about initiative of Sir William T. Lewis is most praiseworthy, and is 
20 per cent. On the other hand, the output of bars has another of the many great services rendered by him to the country, 
increased by 17 per cent. Inasmuch as £4 18s. 8d. was I have no improvement to record in any branch of local industry, 
for bars, and only £4 10s. 24. for plates, and still less for In coal, Cardiff — last week was only slightly over 100,000 
angles, it is clear that the additional output of bar iron replacing tons, Swansea 25,000 tons, while the coasting total from Newport 
the loss of output in the other specialities accounts for the was only about 16,000 tons. The enormous collections of coal 
difference. The reason why bar iron has latterly com- wagons at —— and at ports, tell their own tale, I find, too, 
that at many of the leading collieries three days’ work a week is 
becoming the rule. This means i like 128. a week - 
2+. above shillings for pounds, which they certainly cannot affo: It is comforting in these periods of depression to hear of some 
to do much longer. It will be remembered that Dale’s scale which collieries doing well._1 am told of one that last vear paid £ 
worked so long and so fairly, only gave 1s. 6d. above shillings for 
pounds, and that in the early part of 1879, when prices of finished 
iron were 15s. per ton higher than at present, puddlers’ wages were 
only 1s. 3d. above shillings for pounds. 
At Shields the English seamen are again combining together to : 
endeavour to prevent foreigners from successful competition with A London company is at the head of the new leadworks at 
them. Some time since they tried hooting at them, and hustling Caerphilly, and the promise is said to be good. Probably a finer 
them, but without the desired effect. Then they sent a deputation field yet exists in Cardiganshire. In the times of Carbery Price 
to wait upon certain shipowners to lay before them their objections 
and grievances. The answer they got was probably not satisfactory 
to them. The shipowners’ case is perhaps best stated by — 
the words of the captain of an American vessel, on 
of which Mr. J. A. Froude, the historian, lately sailed from 
Sydney to New Zealand. Said the captain to his eminent 
passenger:—“‘I make a rule when I engage my. men for a 
voyage, to take no English, no Scotch, no Irish; no Americans. 
There is no getting along with them. They go ashore in harbour, 
get drunk, get into prison, give me nothing but trouble. It is the 
e Danes, 
They are 
r, they make no rows, are never in the of the police; 
save their are and and I 
; 
construction of the baths and free library there. According to 
one info 
round the q 
the site of the new and free library. ey have examin 
the iron and passed various comments upon it, the remarks, it 
**Englishmen are no use now,” being frequently heard. The 4 
extraordinary question how, in a district where iron is so largely ¢ 
manufactured, the material should be brought from so long a dis- 
tance to supply local needs, is one which affords room for much specu- 
lation. This is rather out of date, considering that scarcely anything 
. else but Belgian girders have been used in erecting buildings where 
sent into iron at a _ rate 
and plates 125f. list prices. 
France the manufacturers are quite firm in their quotations, 4 
sticking loyally and rigorously to the combination yg ogee | 
but the singular phenomenon is presented at Paris of the iron i 
souerinsshtiennniineineneinagetianinmbnpahimemiiin merchants ee against one another to the extent of selling 
Sinks ge ER eiininTm Ae at the cost price at the works in the Nord, and thus losing by the 
amount of the freight and other charges on their transactions, and 
this in the face of great firmness in the provincial markets, and the 
large orders for ironworks for the great exhibition building looming 
in the immediate future. The makers’ quotations at works are— 
for girders 135f., merchant iron 140f. p.t., whilst the Paris houses 
number who attended first session was fifty-one, and the last session 
an account of the falling off in trade and removals of colliers 
thirty-seven. Of these thirty-seven miners fourteen passed 
in all the subjects, ten passed in only two of the subjects, ten 
passed in only one, and only three failed in all subjects. The 
distribution  f prizes to the sixteen out of the —— successful 
SCOTLAND. unavoidable absence of Sir William T. Lewis, were presen 
MOEES FRO . Lady Lewis. I am told that strenuous efforts will be made to get 
| 
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NEW OOMPANIES. 


Tue following companies have just been regis- 
Darling Safety Coupling Company, Limited, 
This co ouens proposes to manufacture railway 


carriage and wagon couplings and other railway 
appliances, and for such purpose will uire the 
British patent rights granted for ‘ Darling’s 


Automatic Coupliny ” upon terms an 
ment made with Darling's Automatic Railwa 
Coupling Kcomrenys Limited, of 11, Bothwell- 
street, Glasgow. It was registered on the 17th 
ult. with a capital of £65,000, in £1 shares, with 
the following as first subscri’ bscribers :— 
es, 


A. Rummely, Coatbridge, Lanark, ironmaster . 
¥.. McGowan, 2, Peel-terrace, Edinburgh, coal- 


aster 
i. "Cuthbert, 52, Great “King-street, Edinburgh, 
shipowner .. 
A. A. Macfarlan, 2, “ann- street, Glasgow, cashier 
R O. 180, West Regent- street, 
mere’ 
il, Bothwell: street, Glasgow, ‘mer- 


ant 
"Starke 43, West Regent- street, “Glasgow, 
The HE of directors is not te be than 
three nor more than seven; -qualification, 250 
fully-paid shares; the subscribers are to nominate 
the first; the company in general meeting will 
determine remuneration, 


Duke's Patent Combined Brake and Starter 

This company Sogo acquire and work the 
letters patent sD, dated’ 24th April, 1886, 
granted to John Frederick Duke, for a combined 
brake and starting apparatus for tramcars and 
other vehicles of a like nature, and also the patent 
rights of the same invention for France, Senet, 
Belgium, and the United States of America. It 
was registered on the 20th ult. with a capital of 
£30,000, in £5 shares, with the following as first 
subscribers :— 


Shares. 
G. Davies, New Beckenham, solicitor .. .. .. 1 
J. Todd, 14, Wandsworth- road, engineer so 1 
G. Treadwell, 12, Cumberland-street, Barnsbu ury 1 
H. A. Fleuss,. 83, ‘Warwick- street, engineer .. ve 1 
E. T. Collis, 70, Cloudesley- -road, N., clerk... .. 1 
J.T. Bingham, 88, Grosvenor-road, 8. dlerk 1 
G. H. Davis, Addiscombe, solicitor... a 1 

Registered without special articles. 


Garner and Company, Limited, 

This company was registered on the 20th ult. 
with a capital of £15,000, in £2 shares, to pur- 
chase the business of Mr. John Garner, known as 
the Forest-hill Metal Works, and to carry on and 
extend the business, to build new premises on a 
site acquired from the London, Brighton, and 
South Coast Railway adjoining their station at 
Forest-hill, and to purchase all rights of an inven- 
tion known as Garner’s patent asbestos boiler. 
The subscribers are :— 


F. 45, Cranfield-road, Brockley, 


w. Hixon, th, Cross- lane, E.C., ‘auctioneer 

F. Jeyes, E,9, Victoria-cham bers, 8.W, 

W. H. Fuller, 6, Railway Approach, London 
Bridge, blind muker 

108, High-street, Lewisham, archi 

F. J. Greive, 1, ‘Arthur-street, WwW. , surveyor. 

J. Silvester, 43, Farleigh- road, Stoke — 
brewery valuer .. .. .. 1 
The number of directors is ai 6 be ‘tone than 

three nor more than seven; the subscribers are to 

appoint the first; qualification, £200 in shares; 

remuneration, £300 per annum, and also one- 

tenth of the net profits in each dividend _— in 

which 15 per cent. or upwards is paid to the 

holders, 


Robert Owtram and Company, Limited. 

This is the conversion to a company of the 

of on by Messrs. 
Robert Owtram and Compan: , of 13, Watling- 
street, and Nos. 16, 17, 18, and 19, Friday-street. 
It was registered on the i7th ult. with a capital 
of £100,000, in £10 shares. The subscribers 
are 


Shares. 
H. Marlow, 30, Hopton eiped Streatham, ware- 
houseman .. 10 
J. R. Holmyard, 10, ‘Bt Kilda’s-road, Stoke 
Newington, warehouse’ 10 


J. H. Williams, 18, Upper Gk Glo’ster- -place, Dorset 
Hf. Ort 18, Watling-street, accountant 10 
atiin, 
Belmont-hill, warehouseman., 10 
ra Essex-road, Enfield, warehouseman.. 10 
251, Camberwell "New-road, ware- 
‘of is not to be than 
nor more than seven; qualification, 100 
shares; the subscribers are to appoint the first; 
remuneration, £400 per annum, Messrs, ©. H. 
Owtram and John Frewen he gaan joint 
pes and Mr. Richard Mo appointed 
counting-house manager. 


Peter Connor, McIntyre, and Company, Limited. 


An agreement regul et hase, which 
includes interest in premises situate in Hanover- 
street, Duke-street, Westenholme-square, and 
Parr-street, Liverpool. The purchase considera- 
tion is £24 500, one moiety being payable in fully- 
paid preference shares, and the other in fully- 
paid deferred shares, The vendors are ap- 
pointed managing directors at salaries of £600 
ad annum each. Each of the vendors will also 

entitled to £10 per cent. on the net profits 
remaining in any financial year after payment of 
£8 per cent, dividend on both classes of shares. 
In the event of the report of Messrs. Chadwick 
and Boardman, valuers, showing a smaller return 
than anticipated, the purchase consideration will 


be reduced proportionately; 20 La cent, of the 
purchase consideration ‘be set aside to meet 
any bad debts which may have been contracted up 
to the 3lst August, The subscribers are :— 


Shares. 
W. Heaton, Rotherham, brass and iron founder.. 800 
Crawford, Washington Liverpool, 


engineer 
P. 26," Hanover-street, ‘Liverpool, metal 


J. hn ma 26, Hanover-street, Liverpool, ‘metal 

mere! 

J. Stevenson, 40 and 42, Cable-street, Liverpool, 
wholesole stationer .. 100 

T. Ibbotson, pes and Whitechapel, Liverpool, 
export merc’ hant 400 

W. Hill, Appleton, near Widnes, accountant 3. 100 


The number of directors is not to be less than 
rage nor more than seven; the subscribers are 
to appoint tho first ; qualification, 50 shares ; 
minimum remuneration, £500 per annum, of which 
sum £10) is to be paid to the chairman, 


Soothill Wood Colliery Company, Limited. 
This company was registered on the 16th ult. 
with a capital of £40,000, in £50 shares, to trade 
as colliery proprietors, coke manufacturers, miners, 
ironmasters, smelters, engineers and ironfounders., 
An agreement of the 24th May (unregistered) with 
Alfred Brooke Blakeley and John Whitehead 
Blakeley will be adopted. The subscribers are :— 
*A. B. Blakeley, Dewsbu: tor . 1 

. B. ele: sbury, colli 

*R. Ilingwo: Critohley Dewaburg, eallery 
*Charles Blakeley, ‘Dewsbury oe. “he eo 1 
Stanley Blakeley, Dewsbury, merchant ee 1 
J. Whitehead Blak 
1 


100 
800 
800 


eley, solicitor |. 
G. Clay, wool broker .. 
J. H. Oates, Dewsbury, surgeon .. .. 
The number of directors is not to be mn than 
three nor more than seven; qualification, £500 
in shares or stock; the first are the subscribers 
denoted by an asterisk. The directors are autho- 
rised to appoint their own remuneration, 


MR. VANDERBILT'S NEW BOAT. 

THE new steam pleasure yacht Alva, which is 
being built Harlan and Hollingsworth 
Company for William K. Vanderbilt, is rapidly 
approaching completion, writes a Wilmington— 
Del.—correspondent of the Philadelphia Press, 
and the hull will be ready for launching about the 
middle of next month. Meanwhile her machinery 
and fittings are well advanced in the shops. The 
vessel will be the largest and probably the most 
elegant and costly private steam yacht in the 
world, surpassing Jay Gould’s Atalanta, James 
Gordon Bennett's Nourmahal, or the late Mr. 
Tilden’s Yosemite. The vessel is built entirely of 
the best quality of steel—both ribs and sheeting. 
She is 285ft. long over all, 252ft. on the load line, 
32ft. 3in. beam, and 2/ft. 6in. depth of hold. 
She is built for classification in the highest class 
of the English Lloyd’s. She will be rigged asa 
three-masted schooner, with square topsail on 
the foremast. The propelling machinery will 
consist of an inverted double-action surface con- 
densing three-cylinder compound engine, the 
high- = ure cylinder being placed in the centre 
and the low-pressure cylinders at each end. The 
high-pressure cylinder is 32in. in diameter, and 
the low-pressure cylinders each 45in.; the stroke 
is 42in. Besides this engine there will be revers- 
ing engines, pumping engines, turnover engines, 
engines for working the steam steering gear, 
windlasses and electric light machines, and for 
numerous other purposes in handling the ship. 
The propeller is a solid casting of manganese 
bronze made in Scotland, and arrived at the yard 
a few days ago. It has four blades, and is about 
10ft. in diameter. There are two boilers of the 
circular single end, horizontal tubular pattern, 
with four patent corrugated furnaces in each, 
They are made of the finest steel plates, lin. 
‘| Bey and are 17ft. in diameter, and 10ft. long. 
They ’will stand back to back, with a fire room at 
each end, They are built to stand a working 
pressure of 1001b. to the square inch. Besides 
these there is a donkey boiler of steel for work- 
ing the donkey and hoisting engines when steam 
is not up in the main boilers. The deck houses of 
the vessel are of steel, bolted and framed into 
the main deck. The accommodations for the 
owner and his friends will be forward of the 
machinery, an of the most luxurious 
description. The cabins will be fitted up in 
chaste and el + designs, but without an over 
display of ple carving in hard woods. 
There will be much pine used in the joinery work 
that being considered by the builders as one of 
the best kinds of lumber for sea-going service. 
This will be finished mainly in white, with gold 
relief. The cabins will be fitted with mantels, 
fire-places, electric incandescent lights, electric 
bells and every convenience to be found in the 
rooms of the most elegant mansions. There will 
be more thana dozen bath rooms and closets, 
the plumbing of which will be of the very best 
character, and air pressure be kept on all 
the water tanks so that water will run from the 
faucets with a strong head without adie 
pumping. The carpets, upholstery, beddi 
‘urniture and all the fittings me furnishings 
be of the most luxurious character. The accomo- 
dations for officers and crew will be aft the 
machinery. The officers quarters will be fitted up 

ntly and with every appliance for comfort 

and convenience, while the sailors will have such 
quarters as will make the old fashioned forecastle 
seem like the memory of a nightmare. This 
splendid pleasure boat is not built es ially for 
speed. As one of the builders said, ‘She is not 
intended for a harbour racer, but for a safe, 
strong, comfortable cruiser, in which her owner 
and his friends o in comfort and 
around the world they choose. She w 
probably develope stent 14 knots per wey in 
ordinary weather.’ The builders, by instruction 
of Mr. Vanderbilt, are not to make public the 
cost of this magnificent pleasure craft. 


On the 18th ult. Messrs. Manlove, Alliott, 
Fryer, and Co., with all their staff and workmen, 
made an excursion to Hoveringham, and cele- 
ome the coming of age of Mr. Fred, H, Man- 
ove, 


THE PATENT JOURNAL. 


Applications for Letters Patent. 
*,* When have been ‘‘ communicated” the 
“Damo and ting party are 


September, 1886. 
11,961. Stopper for Borrius, J. Holmes, Keighley. 
ll, 962. SEWING Macuinery, J. Reece, London. 
11,963. Printers’ SPAcEs, R. F. Haller, London. 
11,964. INSTANTANEOUSLY Breacues in Suips, 
7 Smith, Hulifax. 
11,965. ADJUSTABLE CHIN-HOLDER for F. 
W. vierge, London. 
11,966. Porice Lantern, A. D. Melson, Birmingham. 
11,967, Pararrin Lamps, C. F. Wood, London, 
11,968. Ranozs, D. Taylor, Birmingham. 
11,969. Ong Way Proves, E. Riemer, London. 
11,970. Bankers’ Cueques, N. Seyde, Birmingham. 
11,971. Tox from Tinnep Parte, J. Park, 


G 

11, 972" of Iron B. H. Thwaite, 

Live: 1. 

11,973. Gavors, A. Budenberg.—(—— Scha/- 
Jer and —— Budenberg, Germany.) 

11,974. Ocrave Courier for W. E. Heys.—(A. 
‘Amezutr, Spain 

11,975. LINKING, “&e., Macuines, A. Paget, Radmoor. 

111976. Hawp Trucks, R. J. Saxton, London. 

11,977. InpucTIon Cols, W. Stanley, jun., London. 

11,978. Ispuction Coixs, W. Stanley, jun., London. 

11,979. Invuction Co1zs, W. Stanley, jun., Loudon. 

11,980. SHUTTLE: ACTUATING in Looms, R. L. Hatters- 
jey and J. Hill, Keighley. 

Composition for Linen, A. Hodg- 

m, Ire! 
11,982. PrintinG PassENGER Fares on Ti Kets, G. 


, Springbrook. E 
11,983. Latcues, P. M. Justice.—(F. 7. Davis, United 


tes 
11,984, Preventino Water Pires Burstina during 
, W. W. Dunn, London. 

11,985. Parventinc Freezing of Water in Pipes, W. 
W. Dunn, London. 

11,986. Barcnine Jute, E. Heumann, London, 

11,987. AcToMaTiCALLY InpicaTinGc WeicHTs, W. 8. 
Oliver. London. 

11,988. VeHicLe WHEEL Hus, &c., J. L. Johnston, 


Lendon. 

11,989. Frame Joint Fasteners, A. J. Boult.—(W. 
Cutts, Canada.) 

11,990. Transmission of ELecrricaL Enerey, G. J. 
Kornmiiller, London. 

11,991. TeLepnonic Systems, A. J. Boult.—(W. Mar- 
shall, United States.) 

11,992. VENTILATING Apparatus, J. M. Garfield, 


ndon. 

11,993. Imprintinc Dzsicns upon O1L G. W. 
Williams, London. 

11,994. Disinreciinc Apparatus, L. Dove and J. 8 
Bush, London. 

11,995. ‘BaKiNe Powpers, W. G. Dunn, London. 

11/998. ARRANGEMENT of LuBaicators, W. H. Thomp- 
son, Lewisham. 

11,997. Propucine CaRBon Fisres, W. Maxwell, 
London. 

11,998. Sprvninc Apparatus, H. E. Leetham and J. 
Jones, Loudon. 

11,999. Preserving Megat, L. von Wohlfarth, A. 
Tausky, and F. R. von Friedland, London. 

12,000. Lamps, E. L. Bill, London. 

12,001, for TELEPHONEs, N. A. 
Tanner, London. 

12,002. TurninG Gear for Swine Brivees, C. Wawn, 
London. 

12,003. Steerine Gear of Tricycies, &c., G. Singer, 
London. 

12,004. Primary Batreries, E. W. Adcock and J. W. 
Trotman, London. 

12,005. Cricket Srumps, J. O'Connor, Hulme, 

12,006. SecurinG Coat Puiares, F. J. Bantin, London. 

Tapes for SpinD_e, &c., PURPOSES, 


x. 
12,008. FasTenine Tapes for &c., PURPOSES, 
on, ax. 

12,009. Ispia-RuBBER Tip for H. 
‘Ander’ on, Sheffield. 

12,010. J. L. Wells, London. 

12,011. SareTY Razors, H. H. Lake. T. F. Curley, 
United Stares.) 

12,012. TrEaTmENT of Sugar Cane, H. H. Lake.—{7. 
F. Krajewski, United States. 

12,013. CiGaRE:TE Paper, C. J. Singleton, London. 

12,014. Fitter Presses, R. J. Friswell and A. Myall, 
London. 

12,015. Rovcuine Horsesxogs, J. Mills and J. Head, 
London, 

12,016. BoitLes, R. H. Barrett, London. 

12, 017. Receivine, &., Messaces, T. J. Hewson, 
London. 

12,018. AuTOMAT CALLY CompRessiNe A, M. Clark. 
—(V. A. Pilloud, France.) 

12,019. Frames for Umpretias, &c., W. Carter, 
London. 

12,020. Srups, &c., J. C. W. Jefferys, London. 

12) 021, Burros SEWING E, B. Moore 
and G. and M. O. Rebfuss, London. 

12,022. Preparinc CoLourninc Marrers, A. Kern, 


on. 
12,03, Borris Stopper, J. B. Helsby, London, 


22nd September, 1886. 
12,024. SrrencTHENING Boxes, H. H. 
Chilton, Wolverhampton. 
12,025. Scoot, J. M. Martin, Edinburgh. 
12,026. Currers of ‘Woop-PLaninc MAcHIN 
Rawlings, London, and J. and @. Pickles, Hebden 
idge. 
12,027. Hanpies for Carryinc Artictes of 
Marat, W. H. and B. Jones, Wolverhampton. 
12,028. VENTILATOR and Cow1s, A. W. 
Harrison, Bryn Usk, 
12,029. ELectricat Inpicators, J. Stephen, Blackhall. 
12, ‘030. REMOVING GREASE Stains from Cuiora, W. H. 
Brassington and J. Mooney, Manchester. 
12,031. SypHoN WaTER WasTE PREVENTERS, M. Syer, 
London. 
032. ELecrric INcANDESCENT LamPs, A. Feather- 
tonhaugh, London. 
12, 033. CuRE of CERTAIN DisEases, J. Shaw, Man- 


ester. 
12,034. DENTIFRICE WaTER, F. Bosshardt.—(H. Pes- 
¢ , France. 
ReeuLATING Frow of Warter, A. Pohlman, 


‘ax. 

12,036. GurpineG Fasrics into STrENTERING MACHINES, 
D. P. Smith, London. 

12.037. Wire Nat, A. E. Gorse, 

12,038. BARBED Wire Fenctne, A. E. Gorse, West 
Bromwich, 

12,039. ADJUSTABLE Coat Cuor, J. Barnes, Halifax. 

12,040. Wire, &c., Ropes, G. Hughes, 
Wolverhampto 

12 Cort, T. Blackmore, Aston 

ew Town 
12, = CasEMENT Stays, H. J. Broadway, Hands- 


12,043. INSULATOR for Fixina, &c., bane H. Hobson, 
T. M. Harrigan, and R. H. Schofield, 
ochdale, 
12,044. Forcep for Borers, J. B. Archer, 
Newcastle-on- 
12,045. ENVELOPES, Harris, London, 
12,046. Means for ADVERTISING, A. J. Maffuniades, 
London, 
12,047. Locks or Larcues, C. J. London. 


12, joss. SELF-LIGHTING CicaR, H. ead, 


12,049. Two-wHEELED CaRrRisces, J. Rock, London. 
12,080. Exvectric MacHINES, Wynne, 


12, Castine Statuary Works, J. F. L. Moeller 
ndon, 

12,052. Breakwater, &c., H. Defty, London. 

12 on Furnaces for SMELTIXG Copper, D. McKechnie, 


19.08 064, into Packe:s, R. Ripley 


12,060. PorTaBLe Camera and Sranp, 
G, J. Michel, London. 

12,061. Sorrenine and Puriryise Water, H. R. Lips- 
combe, London. 

12, Cap and Fasrener for Umsrettas, L. Dove 

d J. 8. Bush, London. 

063. A. C. Henderson.—(G@. 
B. Thiellement, France ) 

Non-aLconos.ic Brveracr, F. Woolway, 

mdon. 

12,065. E.ecrricaL TeLepHones, R. Theiler, London. 

12,066. Name TaBueEr, O. Fitch, London. 

12,067. Snips, T. Hitt, London. 

12,008. Motor Esoines, R. R. Hu:chinson, London. 

12,069. Sea AncHor or Daao, E. 8. Copeman London, 

12,070. Treatment of Copper and Ixon Pyaires, A. 
and L. Q. Brin, London. 

12,071. Suprtyinc the Gasometer of Continvovs 
Action Liqguip AgRaTING Macnines, F. Foster, 
London. 

12,072. Kwittinc Macuine?, B Kerr, London, 

12,073. Brean, &., H. W. Hart, London. 


12,074. &c., Macuines for 


CEREALS, R. Simon, London. 

12,075. Continvous Fittratrion of Sewace, G. H. 
Leane, London. 

12,076. Grass, T. C. J. Thomas, London. 

12,077. CyLinpeErs, J. R. Alsing, London. 

12,078. ComBvUstiIon in BolLER FURNACES, 
H. ke.—(C. Bianchi, Italy.) 

12,079. of Preraiy Goops, G. A. Macbeth, 


mdon. 
23rd September, 1886. 
12,080. SHutties for Looms, 8. Hainsworth, Bradf. rd. 
12,081. ReversipLe WatTerPsxoor GaRmeats, I. 
Frankenburg and W. Line, Manchester. 
Sop.titote fer Quistsz, &c., J. Allpass, Man- 
chester. 
12,083. Mo.eskins, J. E. Harrison and D. Madeley, 
Manchester. 
12,084. for Papers, &., C. D. L. Green- 
Jgh, Manchester. 
12,085. New Game, M. Owen, West Felton. 
12,086. YrELpiInc Heppizs for Wire Weavine, G. H. 


May, Glasgow. 
12,087. Fixper for Paorocrapaic Purposes, F. W. 
Bi Leed: 


ranson, 8. 

12,088. StopreRine Buttces, T. Bintliff and M. Cross- 
ley, Ashton-under-Lyne. 

12,089. Ripinc Sapp, C. Ashmore, Darlaston. 

12,090. Fixinc Douste Saw Teen, EB. Sykes and E. 
Wilkinson, Huddersfield, 

12,091. FILTERS, C. A. Clapham, Bradford. 

12, '092. Pic Rinoer, A. D. Melson, Birmingham. 

12, ;008. ConstauctioN of MasHoies, W. U. Tyndale, 

ndon. 

12,094, Neepte Tureaper, J. Wallis, Birmingham. 

12,095. Hoipers for Toots, O Bussler, Berlin. 

12,096. Apparatus to Dispense with the Lone Cuecn 
Strap employed in Looms, T. Knowles, Halifax. 

12,097. ExecrricaL ComMUNICATING APPaRaTUs, W. 
Chadburn, Liverpool. 

12,098. ELecrro macnets, T. H. Williams, London. 

12, "099. VENTILATOR for Rooms, &&., E. J. Gillis, South- 


ton. 
12.100. ComMBINED PEnHOLDER and Buorrer, J. 
Frankel and A. F. Wells, London. 
12, Expanpina Enps of Tuses, G. Fletcher, 


12,102. Sawrrany VenTILATED Beppine, E. H. Benson 


12,103. Gassine Macaing, W. Ellis, London. 

12,104. ADJUSTABLE SLEEVE Guipz, J. 8. Bush and L. 
Dove, London. 

12,105. WatEr-Pposts, &c., C. G. Schmidt, London, 

2, 106. Cox Tip, W. J. Napier, Liverpool. 

124107. Bakers’ Ovens, C. H. Harding and A Hunt, 

Sectional Stream Generators, C. A. Knight, 


iw. 
12,109. Ececrricat Drop InpicaTor, R. Price, London. 
12,110. Msgra-stannic Acip, J. J. Hood and A. G. 
on, London, 
12,111. Szep Dritis, F. H. Ryland, London. 
12,112. VeLocrrepgs, O. Uhlitzsch, London. 
12,113. Securine the Lips or Covers of VessE.s, F 
Baumgartner and W. Kum r, London. 
12,114. GaLvanic Batrery, 
12;115. Feep-waTerR Heatine, T. J. Rayner, London. 
12,116. Lirrs or Exrevators for Mines, &c., J. H. 
Edwards, London. 
12,117. Evecrric Furnace, W. Maxwell, London. 
12,118. CaLenpars, W. H. H. Cooper, London. 
12,119, ConpENsING Apparatus, J. C. Fell.— 
(J. EB. , New Zealand.) 
12,120. Om Lamps, N. Pouchkareff, London. 
12,121. nee for Roap VEHICLES, J. Liversidge, 


det 
12,122. _ Brusnes, J. Masters, London. 
12,123. Hanp Stamp, W. G. Sullivan, London. 
12,124. Pneumatic Cuiocx, A, M. Clark.—(V. A. 
Pilloud, France.) 


24th September, 1886, 
12,125. CrrouLark Rervotvine Panoramic Train, J. 


ley, 
12,126. Hay Raxgs, J. Mackenzie, Cork. 
12,127. SELF-FEEDING EYELETTING J., J. M., 
A. J., and 8. A. Gimson and J. Craig, Leicester. 
12,128. ANNEALING CoveR for Inon, R. Poole, 


andsworth, 
12,129. Brackets for Cunrars Rops on Doors, &c., J. 
Saunders, Cirencester. 
12,130. ExtTrneuisHers for Hypro-CaRBON Lamps, F. 
R. Baker, Birmingham. 
12,131. Dress Fasteners, F. Bi ‘ham. 
12,132. RECEIVING or DeLiveRINe Corn, W. 8. Oliver, 
London. 
12,133. Wire Ro: L. Hill, Stockton-on-Tees. 
12,184. OpTarnine Power in Enorines by the 
of Mixture, B. and J. Butterworth, 
12,186. Door Knos3, G. Wicks, Ayton. 
12,186. Drawine Wirs, M. F. Roberts, Mauchester. 
Removine from TeLecRaPH WIRES, 
J. Poole and K. MacIver, Manchester. 
12,188, Sroprers, G. W. Ellis, 


12,189, Two- FOLDED Twist Yarn, G. Kirkman, 
12,140. ‘Poor ApsusTaBLe for Lappers, &c., T. Monk, 
Birmingh: 


gham. 
12,141. Automatic DELivery of PreParp Goons, F, C. 
Lynde, Manches' 


12,1 Fountain R. F. Ballantine, Man- 


12,148, Foon for Horsks, J. Parker , Birmingham. 
12,144. for ROAD | SWEEPING, &o., J. Saint? 


Norwii 

12,145. CrrvoLetrs, B. Hughes, London. 

12,146. Srorrerinc Borries, A. Cubley and J 
Preston, Sheffield. 


12,147. J. Ridge, Sheffield 

12,148. Macuiery for Workine Giasszs, E. H 
Pearce and H. Besson, Birmingham. 

12,149, Trusses for Ruprorss, E. Jones, Liverpool. 


GOLD, M. Vesen- 
mayer, London. 
12,056. MuLxs for Spinnine, W. Tatham, London. 
12,057. Srrine Instruments, J. Gegenschatz, London. 
12,058. TanpEem Bicoycre, J. M. Starley, London. 
12,059. Sranparps of Execrro-morive Foros, A. 
Muirhead, London. A 
business of copper, brass, iron, lead, and genera 
metal merchants, carried on at Liverpool b: : 
Peter Connor and James MclIntyre, trading 
Peter Connor, McIntyre, and Co. It was regis > 
tered on the 18th ult. with a capital of £70,000 
divided into 11,550 preference or ‘‘A” shares 
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Ber HIPS, 12,241. Hans, &c., for Pick Suarts, &c., F. Skelton, | moved away from the holes air through it ni b, and exten 
Rochester, Lond: as 19,049. Fivsn Larrs and Drawer Putts, J. F. H. wind ind mali with w ‘while per- 
Corx, G. Cartland, vided a series holes m ne nu as a pivot, su 
12,182. for Cons, @. Hudson, of Weems tor Tarovoum, &c., J. Had- | for ths of tir, of avalve of fexible tnetertal 
12,154. Pressure for SurcicaL on. Clarm.—{1) The reservoir A, having its wall thickened 
aA, for Hats, &c., F. W. Cheetham, tte pon one Provided with ithe bos boss Al 
aMBERS, G. Fry, on. 12,246. &c., Gas Moons, E. Shaw, Walsall. oil and steam channels sub- 
Frozen G Fry, London. | 12,247. the in Lamps, EB. J. as and for the described. @ 
7. Toxwep Coprer jw, Walsall. F vid 
12,248. Furwaces for Desiceatine, &c., Reruse, T. chy} 


158. T. —+C. W. Potter, 
12, Roc, 


159. Reciamme Waste Moor.anps, C. Weygang, 
160. Measure Inpex Tap, C. Bordes and E. I. 
ve, London. 
Parent Brick Cover, &c., G. Austen, 
orthfleet. 
12,162. Screw-piarte, &c., R. Allen and 


efield, London. 
12,163. Sream Inxpricators, R. H. Smith, Bir- 


12,164. Toy DesicNeD as a VANISHING Ficure, J. 

12,165. Generator, &c., W. Stanley, jun., 
on. 

12,166. CenrrirvcaL Pumps, H. J. Allison.—{J. Rich- 
United States. 


12,167. Morrise J. D. Tucker, London. 
168. J. Brinton and Co. and T. Greenwood, 


12,169. Macuixss, G. C. Fricker, 


on. 

12,170. Sewrc Books, J. R. Reynolds, London. 
12,171. Boox Szwore Macurvery, E. F. Cone, London. 
Bracetets, F. A. 
Sypson with Vatve R. 


icks, don. 
12,174. Reoister Stoves, T. W. Barnet, London. 
12,175. Spaxwers or Wrencues, G. J. Child, London. 
12,176. Marover’s Compasses, H. H. Lake. —(L. 
Ripamonti and H. Drivet, France.) 
177. Ramway &c., J. T. Bold, 


178. or Priytinc, J. G. Lorrain, 
12,179. . BRACKETs and Gone 

4. 3- Boalt (2. D. Dowghe United States.) 
Hawn Execrric Lamp Moser, London. 


12,180. 
25th September, 1886. 
181. Game of Tenwis, Hon. W. E. 


12,182. Sarery Apparatus for Steam Boruzrs, R. N. 
, London. 


12,183. "Soup Toprep Picxrr, J. Fielden and W. 
Craven, Todmorden. 
12,184. Tacxie for Live or Deap Barts for 
Taxuxc A. Morries, 
12,185. Wire for Maxise WIRE Carns, &c., 
Manchester. 
86. and Facinc Screw Norts, R. 8. 
Dunderdale, and J. A. Kinder, Man- 


SHUTTLE Guess in Looms for Weavinc, H. 


12,188. J. A. 8. Watson, Liscard. 
189. Tapes for Measunine Rounp TIMBER, 
. C. Watkins, Bradford. 


12,190. Sevr-apsustine Kipsey Loyx, R. Campion, 


Gums for the Conveyance of Live ANIMALS, 
Fort and J. Cock: Skipton-in-Craven. - 
&c., C. L. Wray and 


12,193. Brean, &., R. R. Gibbs, Liverpool. 
12,194. Feep-waTER Heaters, 8. W. Wiles, Liverpool. 
12,195. Mopgratixe and Lamp FLAMEs, 
W. R. Birch, London. 
196. AcceLeRaTine the Generation of Srzam in 
1LERSs, L. Gjemre and E. Oftedahl, Newcastle-on- 


12,197. Rattway and other Carriaces, G. H - 
ES, odgkin 
198. and Ratstrc Wixpow VENETIAN 

W. Vaughan, 

for Tea, &c., 8. Washington, 

13200. Disos of Woon, J. F. Smyth, 

12,201. Packinc C. Lynde, Manchester. 

12,202. &., J. 

KING BOXES, &c., C. Astfalck, 


Paris. 
12,204. Tricrcie, H. Edwards, Anglesea. 
12.30 Ma CHINES, J. 
and A. H. 8. White, 
12,208. Boxes, L. W. Parmenter.(C. W. 


12,209. Barery Srup, 8. Reeves and 8. H. 
Reeves, 
Sa LEEPERS, A. T. Allen and H. Cavill, 
12,211. Pwevmatic Action of Cc. 
Coat or 
12,213. Cuors, T. 8. , Leeds. 
214. Coutaraite and ExpansisLe Cacze, W. J. 
ayne, 
= for Winr-work Doors, G. Billett, 
12,216. Rep Dyerne, &e., J. Kirk- 
Paper, Antiseptic and Germ Proor, R. D. 
and J. G. Brown, 


12,218. Avromatic Lanpinc Brow, Ww. May, London. 
12,219. Jomsrs and Tonours for Broocues, &., H. 


, London. 
Crass for Boxxs, Pic London. 
12 221. +4 Parer, T. 


n= Eectric for Time, R. 
12,223. ‘ie Kar-ees Cover to admit of Kry, J. 
London. 

Z. A. Szania 


REGISTRATION 


land, Lond 
12,227. into &., W. G. 
G. Sharp, H. A. Ogden, "London. 
12,228. CLzansine of Surps, 8. London. 
Prevenrter L. Dove and J. 8. 


Rest, » Chanony, Paris. 


eon, Lon 
Pass, A. C. Lehmann, London. 


12,238. Co 
234. Sova, Baus, Mela, 


PRIMARY Execrric Barrerres, G. F. Rose, 


27th September, 1886. 

12,236, AvTomatic Marcer, H. Ferguson, 
12,237. Rertectinc Appiiawces for Movers’ Sarery 

ps, W. Fairclough and W. Warburton, Man- 
12,238, Laws, &c., J. E. Thornton, Manchester. 
12,289. Cizanine, &c., Macuing, R. B. 
12,240. Routers for Meat, M. 
Medico, London, 


Belfast. 
and 


en, London. 
12,249. ga Zrxc, W. 8. Squire and 8. C. C. 
Currie, London. 
12,250. Camera Lens Suurrers, J. 
12,251. Exzcrric Batreries, G. Binswanger and C. 
Pollak, London. 
12,252. Frre-ExtincuisHers, T. Witter, 


— Frre-EXTINGUISHERS, J. Haslam, 

ion. 

12.254. Taps and Cocks, &c., J. Read, Sheffield. 

12,255. Hyposupuits of Sopa, T. Raynaud, London. 

12,256. Hoiper, E. O. Griinert, Liverpool. 

12/957. Co-actinc Apparatus for Rartway and other 
Sienas, E. R New Malden. 

12,258. SeLr-acrinc Mugs and Twiners, W. T. Watts 

and W. Storrs, London. 


rrs, 
12,259. Destocation, &c., of Precrprrants or 
from Stuper, &c., R. de Soldenhoff, 


London. 

12,260. Natts, J. Y. Johnson.— 
(C. R. Ellacott, Canada. 

12,261. Fasrentnas for WARDROBE, &c., Doors, E. 
Tonks, London. 

12,262. Urizistnc the Trpgs and STREAMS 
= D. Hollick and W. E Rickard, 

On. 

12,263. Bicycies, &c., H. A. Couchman, London. 

12,264. TRANSFORMER, W. H. London. 

12,205. Ma Markine &c., ENGINEERING and other Work, 


12,206. 01 and Licut, W. Boggett, 

12,268. Tamme Macurines, H. H. Lake.—(A4. 

F. Smith, U.S.) 
and otber Pistons, F. J. Talbot, 

= Wire Gavce for Exvecrricians, L. Epstein, 
on. 

Incors, W. H. Follett, 
ion. 

Fiower Hotpers for Broocuss, E. B. Harrop, 


on. 
12,278. Bearrncs for Orpwance, R. T. 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office oftcial Gazette.) 


$45,450. Arm Enonves, K. Rider, Walden, 
on Y.—Filed January 30th, 1886 


is wholl partially balanced 
yubstantially a8 herein 
engine 


a sufficient pressure of air 


and operating 
tract the arms upon the as 
being for the purpose specified. 


te cover, halen, ond be a central 
chamber 


pant inward of the 
—— valve, confining the same about its 
pn ly ving a central opening, substantially as 
otherwise apertured—and 
or wi 


sereen, one portion or 
essentially as shown and described. (2) In a ven- 


other dapted to be ble, 
Sonali as shown and described. 
$45,'748. Sprinc Huxce, Geo. W. Warner, Freeport, 
IU.—Filed September 1st, 1884. 

Claim.—In a 8) hinge, a core C, con- 
nected with one of the so as tos » in 
combination with the leaves of the hinge and a coil 

345,748) — 


345,751. Brower, Peter L. Weimer, Lebanon, 
Pa.—Filed March 17th, 1886. 

Claim.—(1) A drum provided with a series of cham- 
bers or cylinders ha solid pistons ada; to the 
form thereof, and unobstructed grated heads flush 
with the periphery of said drum, in combination — 
an outer ha chambers con 


composed of a series of separate 
boxes and discs, forming fea in 
combination with as 


described. 


radial chambers or cylinders, in combination with 
an outer casing with diametrically opposite 
abutments of a width in excess of the width of the 
i 


on 
shank, in combination with nut * which turns on 


guid chank, ond the jam, provided 
the 


erent levels and of different lengths 


which two sets of grooves icate with each 
cock F, having the interior ye passage /, 
and interior J), in combination 
with the exterior conn S3 JA, of differ- 
ent ——, substantially as for purposes 


345, 961, Mernop oF Froatixa IN 

RE SEPaRaTion, Hezekiah Bradford, 

im.—The me’ ere! sa 

materials in ore separation, consis: 

water and Seties materials along — an open un- 

obstructed sheet from the table or separating machine 

with but tittle agitation of the water, thus preventing 


d subsiding, the: =y 
and su! n e water an 
materials to plunge or fall into a water receptacle, 
un wer 
sink, substantially as specified. ” 
846,080. CewrrairvcaL Hypro Exrracror, Charles B. 
Dulin, Philadelphia, Pa.—Filed December 8th, 1885. 

Claim—{1) A centrifugal machin 

rock: fram 


upon rocking 

ket connected to the 
e connected with the shaft in fixed relation 

thereto, substantially as described. (3) The combina- 

tion of the curb supported in a fixed ition, a frame 

su w the curb, a 


frame, substantially as ey (4) The rocking 
frame bearings for 
and an supported by the frame, and having 


exible connections with a 
to drive the sb: 
of 
over- 
of the 


pipe, 


the 
basket shaft and 
bolt 7, su 


Nava. Enorvger Apporntuents.—The following ap- 
Some the Admiralt; Robert 

ig; eer, to the Lizard ; George Aborn, en, 

neer, to the Vesuvius ; Josiah H. engineer, 
the Hecla; E. J. Rutter, assistant enginer, to the 


ab 
“Ss, 
4 
ut in conjunction to form a protected ventilating e— 
N if 
| 
4 
OBA SA BABA 3) \ | 
tilating panel, the combination of a shield or protecting \ 4 y F 
slat 6, and a perforated—or otherwise apertured— Ss, 
— 
| © | 
. 
| 
spring encircling end a 
acting in closed cycle, and having uncovered cylinders | with the core and at the other end with one of the = "Ss £ F 
and pistons, and an external heating device for heat- | leaves of the hinge, substantially as and for the ae 2 ral J 
ing the air within the engines, of an air-supply pump 7 “a: 5 : 
for maintaining the desired initial pressure in the i ¢ Jy f 
engine, substantially as herein described. (2) The 
combination, with an air engine, of an air-supply 
pump ha t- my 
ment, su air 4 b 
engine in : £ 
which the jing fe) 3 
'aA4e AGH of the ingress and egress passage of the cylinders, an: ‘ 
345.450} f arranged diametrically opposite to each other, sub- i 
stantially as and for the set forth. (2) A drum 
motor engine supported by said frame and connected 
=' combination, in a centrifugal machine, of a fixed curb, 
- 
_ shaft rotating in xed bearings on the frame, and an 
~ wal —_ wer engine connected to the shaft and secured to the 
ied with a suck-in valve to prevent the mini- | 
pressure in the engine from falling materially ry 
the atmosphere, of an air-supply pump, whereby BY 
the suck-in valve before a partial vacuum is ABR 
d in the engine, substantially as herein Nig 
unproved cutter stock, its cutters and | 
srranged ts oot fort, the same oonslating 
of the tube C, the twoarms B slitted + 1 | Y 
through each, and projecting in opposite: from 
such tube, both horizontally and vertically, and each + 
having its outer end the arcal portion of the periphery of Wg 77 
a cylinder whose axis correspon on | chambers extending across both sides of the casing, 
substantially as described. (4) A drum having hollow 
trunnions eupperted on suitable bearings, a shaft 9.9.0.8 
of Fares of Rattway, &., the to lubricate the journals from the interior 
h, London. of the drum, substantially as described. (5) A drum . 
12,226. Suezr Stamp, C. W. Maclean and W. Suther- =| Ze provided with a series of radiating cylinders and solid steseietitiisiiriig] pe 1Z 
== pistons, in combination with a casing entirely sur- NZ 
SS rounding the drum, and provided with packing cham- 
——-s Sa SS bers, substantially as described, for separating between 
So Sss3s the ingress and egress side of said casing, as and for 
Tee the purpose set forth. ee The 
‘ d 
12,230 == 
12,231 a = k shaft turning in bearings 
12,232) ne supported by the bed 
Sim} the two cutters a, arranged in the slits of the arms, and connec the crank, and a rocking 
and each projecting from its arm the thickness of a Coosing for the frame, su’ as described. _(6 
shaving to be cut by such cutter, and screws d extending 345,77 7. The combination of the f 
into the arms transversely thereof and re - the shaft and —- engine, 
up to con- ey? springs arranged below a 
xplained, all 7 frame, to permit the latter 
= 
$45,673. Vatve ror Orcan Betiows, J. Herbert su 
Chase, Brooklyn, N.¥.—Filed October 5th, 1885. = 
Claim.—{(1) The ‘combination, with wind inducing as 
a series of holes for eee air, aa valve of 
flexible material con about its but uncon- 
holes, and having a cen’ opening inward of the 
> range of holes, whereby when the valve is forced 
against the holes it may close them, and when it is Devastation. 
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THE TRIANGULATION AND MEASUREMENT 
OF THE FORTH BRIDGE. 


By E, MippLeTon, M.LC.E. 
No. 


down, bringing with him a 12in. transit and a Tin. 
Everest’s theodolite ; he picked up the old stations, and 
inserted the new ones A on the south side, B on the island, 
and C on the north side, and at the writer's suggestion also 
included the position marked out for the observatory at O. 


Tux writer proposes in the following paper to give a | The distances thus measured were given by the Ordnance 


description of the setting out of the Forth Bridge, the 
tools and instruments used, and the amount of accuracy 
obtained, along with some remarks on the instrumental 
and personal errors. 

General description of site.—It is necessary, in order to 
be able to understand what follows, that a short descri 
tion of the site of the bridge be given, which will 
further illustrated by the accompanying diagrams, Nos. 1 
and 2. Diagram No. 1 is a plan showing the centre line 
of the bridge bya line A C, and the system of triangulation 
in lines A O,C P, &c. Diagram No, 2 is asection through the 
centre line of the bridge showing the different stations on 
Ine AC. The total length of the bridge between centres 
of abutments is 8080°5ft., and the level at these i 


Department, as being :—A C, 7607°37ft. ; A B, 5401°45ft. ; 
B C, 2205°92ft, The sergeant of ppeiueers also gave the 
distance A I, as measured with standard chain, as being 
846°75ft., and C D—D being a point near the Fife piers— 
as 501ft. 

Commencement of setting out piers on north side.—It 
being desired to commence operations on the north side, 
the He measurement from C to D was taken as correct, 
and the centre for the northern Fife piers set out from it; 
this distance, when measured with standard rods, was 
found to be 0°79ft. too short, the true dimension being 
501°79ft., and this caused the whole structure to be set out 
0°79ft. south of the setting as originally proposed. 

Standard rods.—The rods when delivered had to be 


ints is | corrected to a standard length, but for this purpose no 


about 110ft. above Ordnance datum, the ground falling | adequate preparation had been made, and the writer was 


very rapidly in each case to a level of about 15ft. above 


obliged, for want of better appliances, to content himself 


Ordnance datum, The distance from the south abutment | with a female gauge made of iron tipped with steel, fitted 
to high-water mark is about 560ft., and from the north ' at the time of measurement to two 6ft. boxwood rods sup- 


abutment 1785ft., the dis- 
tance which is inaccessible 
at high-water being ap- 
proximately 5735ft., or one 
mile and one-twelfth nearly. 
At low water this distance 
is about 120 yards less. At 
high water the Island of 
Inch Garvie, at the centre 
line of the bridge, is covered, 
but a small brick pier had 
been built by the contrac- 
tors for the old Forth 
Bridge, which is 54°71ft. 
north of the centre line of 
the northern Inch Garvie 
piers, which gives an acces- 
sible point there at all times 
of tide. This point, called 
B, is 4024ft. from the south 
shore and 1711ft. from the 
north shore, or thereabouts. 


Fig. 1 


Base line to be measured. 
—When the writer went 
to South Queensferry in 
the early part of January, 
1883, it was desired to 
make an immediate start with the foundations of the 


piers on both sides of the Firth, and to this end it | steel tapes and boxwood scales. 


was 0 to fix, at the earliest possible moment, 
the distance of two points, one on the north and one on 
the south side, and their relative distance from the point B 
on the Island of Inch Garvie. To effect this purpose a 
base line must be measured of suitable length-and a careful 
triangulation made. The writer therefore ordered the 
materials for making three standard rods 12ft. long, and 
he inspected the borders of the Firth of Forth on both 
sides, in order to decide on the direction and approximate 
length of the base line to be measured and the position of 


posed to be standard, and checking the same by means of 
The boxwood rods being 
laid on the bed of a planing machine, the female gauge 
was made to fit them, and immediately transferred to the 
rods to be made standard, which were adjusted to it b 
means of hard wood wedges provided in one end of eac 
rod for this purpose. Each rod was treated in this manner, 
and the whole were then checked with the steel tapes and 
a length set out with 12in. scales on the machine bed and 
the whole averaged, the gauge was again adjusted to these 
rods and put by for future reference. Any error such as 
would be likely to exist in these standards would not have 


43507 
OH WATER 


I 


the vr eed from which the main triangulation should 
made, 
Position of base line and observatory.—The writer soon 
found that there was only one satisfactory course for the 
line to take, namely, from a point called I in the 
centre line of the bridge, near the face of the south abut- 
ments down the centre of a siding laid by the North 
British Railway Company from South Queensferry 
station to the Forth Bridge works, which is straight for 
about 2000ft., when the line begins to curve to the right; 
along the platform of South Queensferry station, across 
the line, up the side of the cutting diagonally, over a 
bridge over the line, down a short lane, through a 
fowl pen, and then across a steadily rising open country 
for about 1500ft., and finally falling slightly for the last 
500ft.; the end of the base line thus laid out being called 
P. The two ends of the base line were, unfortunately, 
not visible from each other at the ground level, therefore 
high poles had to be used for sighting ; and though every 
care was taken to place and keep the poles vertical, some 
slight error may have crept in, and it would have been 
better to have constructed a timber or masonry stage at P, 
whence the bottom of the pole at I could have been seen. 
The approximate length of the base line was 4000ft. The 
author also decided that, within a few feet, there was 
only one place suitable for an observatory, namely, near 
the outer end of a rough stone jetty, run out by the 
Noith British Railway Company for about 1300ft. into 
the Firth to protect the harbour of Port Edgar. 
Ordnance survey.—In the meantime Mr.—now Sir John 
Fowler—the engineer-in-chief, desiring to have a check on 
the general measurements across the Firth, arranged with 
the Ordnance Survey Department that they should send 
down a qualified man to take up some of the points in the 
main triangulation, and insert in the measurements three 
stations in the centre line of the bridge, one being on the 
south side, one being on the north, and one on Inch Garvie 
Island at Accordingly a sergeant of Engineers care 


been of the least importance, as both the foundations and 
steel work would have been set out from the same 
standards, if it had not been that the main points of refer- 
ence were set out from the Ordnance Survey, necessitating 
that survey being taken as the standard of length for the 
What differences how they affected 
e structure, will a] as the work progresses. 
Measurement of tate tina, Tae measurement of the base 
line commenced about February 25th, At first the rods 
were ey on blocks of wood, each rod being approxi- 
mately levelled transversely, and then brought to a level 
longitudinally by means of packings of wood laid under it, 
the level used being an ordinary mason’s level. This 
arrangement was found to be both tedious and liable to 
accidents and error, owing to the difficulty in bedding the 
blocks firmly, and to the inexperience and carelessness of 
the men assisting, and though frequent bench marks were 
plumbed down and secured, a good deal of the work had 
to be done over again. Wooden trestles, with two cross- 
bars each and of varying lengths, were therefore made and 
driven into the ground, and the rods rested on them, two 
trestles to each rod. The line from the works to South 
Queensferry Station is straight, but falls with an even 
ient of 1 in 70 towards Queensferry, and this gradient, 
if followed regularly, is just enough to prevent the rods 
facing. It was therefore necessary to lay a length of three 
or four rods level, and then make a drep, which, in order 
to introduce a plumb bob or the square, which was fre- 
uently used for bringing the faces of the rods into a ver- 
tical plane, and which will be described with the other 
tools, could not be less than 5in. The rate of progress was 
at the commencement about 24ft. an hour. The highest 
rate attained was about 86ft. per hour, and the average 
about half the last amount. At the end of each period.of 
measurement a strong peg was well driven into the 
ground, and a nail put into the head of it where the 
measurement ended. The distance from the last peg and 
nail was taped, and that distance added t6 former measure- 


ments and recorded. The total length of the base line 
LP. as measured by the rods was 4013°2ft. While the 
above measurement was being made a staging was in 
course of erection at O, sufficiently to support an 
observatory, and a platform two planks wide was laid 
from the main land p omas the jetty to the site of the obser- 
vatory; and when the main base line was completed the 
writer proceeded to make a rough measurement from the 
termination of the former at P to the site of the observa- 
tory at O. This line PO was much more difficult than 
the former, the fall being rapid, and it being necessary to 
cross the Queensferry branch of the North British Railway 
on a slight skew, where it is in some 20ft. of cutting; to 
cross a gulley on a considerable skew; to get down a steep 
bank, and to cross a quarry hole full of water, and about 
120ft. wide. As this measurement was only required as a 
check, the same amount of accuracy was not attempted as 
in the main base line, only the portions of ground which 
were easily measurable with the standard rods being set 
out with them; the rest of the distance, about 900ft., w 

measured with a steel sounding wire. F 

Measurement with wire—In order to use the wire, a 
distance of 300ft. was accurately measured with the rods 
on the stage leading to the observatory. The wire was 
laid on this, a mark having been previously made near one 
end by means of a piece of copper wire twisted round the 
steel and soldered on; it was pulled straight and a similar 
mark was made at the other end. The wire was then 
transferred to the place to be measured, stretched from 
the last fixed point, set straight with the theodolite, and 
held in place by its being lashed to two of the trestles 
already mentioned as being used to support the rods, these 
trestles being again lashed to other shorter trestles placed 
behind them. The accuracy of the starting point was 
tested by the plumb bob, and corrected by tightening or 
loosening the lashings of the trestle nearest P. The differ- 
ence of ) Beer between the ends and the centre was taken 
with a spirit level, and the distance was marked down, 
calculated, and booked. The wire was ther tested for 
length on the standard laid down on the stage, and the 
error, which was a gradually increasing one, and eventually 
amounted to 9in., was also booked. 

Error in line P 0O.—The results of the whole measure- 
ment between P and O, amounting in distance to about 
3000ft., could only be looked on as an approximation. It 
was, however, eventually found to be correct within 
about 2in. 

Triangulation.—The next step to be taken was to 
ascertain the value of the angles to be measured, and for 
this purpose a 7in. theodolite, constructed by Messrs. 
Negretti and Zambra, had been procured, and the writer 
proceeded to take the several angles at I, the commence- 
ment of the base line, at P its termination, at O the 
observatory and termination of the second base line, at B 
the fixed point on Inch Garvie Island, and at C a pole put 
in by the Ordnance Survey Department in the centre line 
of the bridge, on the north side of the Firth, and so 
calculate the lengths I B, I C, from the base line I P. In 
order, however, to com the measurements so arrived 
at with those made by the Ordnance Survey Department 
between A B, A C, it was necessary to have the distance 
A T accurately measured, and when this was done it was 
found that A I was 846-77 as against 846°75, as given by 
the chaining of the Ordnance Survey Department. De- 
ducting this length from A C, the distance I C should 
have been, in order to agree with the Ordnance Survey, 
6760°62. It was, however, found to be by triangulation 
from base line I P 6759°46, or 1°16 shorter. If reduced to 
the same terms, the proper length of base line would be 
4013°89, but also the length A I would be 846°91, not 
846°77, and I C will be 6760°48, and the base line 4013°80, 
It is, however, proved elsewhere by comparison with 10ft. 
rods, that the length of this base line was 4013°897, the 
final length arrived at by triangulation from Ordnance Sur- 
vey being 4013°693. The error in measurement, or rather 
thedifference between this standard and that arrived at from 
the Ordnance Survey, in which a possible error of 3in. is 
allowed for in 7609ft., is 0°204ft. or 2,7,in. in 4013ft., or 
‘386 = 48in. in 7607ft., or 086 = 1;4in. in 1700ft., the 
10ft. standard rods being shorter to this extent than 
Ordnance measurement. It was, as has been before stated, 
necessary to accept the distance given by the Ordnance 
Survey as correct, and this triangulation and subsequent 
measurements proved conclusively that the difference was 
not pm greater than the above, namely, 0°21ft. in 
4000ft. 


Setting out piers on north side.—The piers on the north 
side were set out by direct measurements with the standard 
rods, making C the fixed starting point in each direction. 
At each pier four stones were set in concrete and marked 
for future reference. Bench marks were also cut in the 
rock where convenient, and permanent theodolite stations 
built at the centres of the Fife Piers, stations XIX. 
and XX. 

Setting out piers on south side——On the south side a 
similar course was pursued, starting at I; the difficulties, 
however, were much greater, owing to the rapid slope of 
the ground, approximately 1 in 2, which made it impos- 
sible to measure lengths of 12ft., and eae difficult 
to keep the rods steady. The measurement of the first 
436ft. was therefore repeated three times, but in the mean- 
time No. 1 pier, station IV., had to be commenced with 
such information as was then obtained. As none of the 
measurements I E absolutely, a station was fixed 
at the bottom of the slope by triangulation from a short 
base line, and the further measurement carried on from 
this point; this proved the setting of pier No. 1 to be 2in. 
out. At 436714, according to this measurement, a brick 
pier was erected to serve as a theodolite station and a 
standard bench mark for levels; also at this point, which 
was close to high-water mark, it was necessary to transfer 
the survey line from the centre line of the bridge to a line 
parallel to the centre line, so that it might pass along the 
stage erected alongside the piers. A point was therefore 
squared off and marked down on a stone, and in order to 
maintain a parallel line, sighting poles were placed in 
co! 8, icuous } ositions in this line on tle north and south 
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sides, and at the same time poles were fixed accurately in 
masonry piers 60ft. on either side of the centre line of the 
bridge on both sides of the Forth to maintain the centre 
lines of the caisson piers. All these poles were set out 
with the standard rods, and wherever poles were placed 
they were fixed in a substantial manner in stone, brick, 
or timber piers from 6ft. to 8ft. square, and a railing was 
run round each, to which the pole was in many cases 
stayed on top, and on. which a canvas screen could be 
stretched to protect the instrument in stormy weather. 

Setting out piers from E to X]V.—Having now a point 
in a line Pace to the centre line of the bridge at 436°14ft. 
from I, and poles on both sides of the Firth to maintain 
the parallel line throughout, the measurement was pro- 
ceeded with up to the centre of No. 5 pier, or to 839°14ft. 
in the measurement, and was subsequently carried on to 
the centre of the south cantilever pier, station XTV. 

Wire measurements between stations X VIII. and XIX.— 
A theodolite station having been erected on Inch Garvie 
Island, in the centre line of the two northern caisson 

iers, station XVIII, at 54°71ft. south of station B, Mr. 
ker was desirous to check the distance from the similar 
station XIX. at the southern Fife pier by an independent 
measurement, and this he proposed to do by means of a 
sounding wire of steel about jin. diameter and weighing 
about 9 1b. for a length of 1800ft. It thus became the 
author’s duty to make this measurement in conjunction 
with Mr. P. W. Meik, M.L.C.E., the resident engineer, 
who represented Sir John Fowler and Mr. Baker at the 
Forth Bridge. 

Measuring wire on North British Railway.—A suitable 
site for the measurement of the wire was found alongside 
the railway between the Forth Bridge Works and Dalmeny 
station. The distance, viz., 1700ft., was first measured as 
already described, and was subsequently checked by squaring 
off at both ends and running the rods along a rail in the 
line and calculating the error due to ient, and the 
difference between the two measurements was $in. 

Marks on wire, means of fixing—The distance between 
the two posts carrying wooden clips in which the wire 
was to rest having been measured. from face to face of 
clips, a point half way between the two stations was 
marked and a platform laid down 25ft. below the level of 
the clips, a mark having been made on the wire by means 
of a copper wire twisted and soldered on, and a further 
mark being provided 6in. from the last by means of a brass 
clip; the point thus marked was brouybt to the face of the 
northern clips and fixed there, the wire was paid out and 
carried through the southern clips, and then tightened until 
the centre was lft. above the central platform, thus giving 
a versed sine of 24ft. The centre and north end were then 
marked by wire twisted on and soldered, and by a clip 6in. 
off, as in the case of the northern end; the wire was then 
coiled on its drum and was ready for use. 

Preparations for wire measurements in situ.—To use the 
wire similar posts were builtinto stations X VIII. and XIX., 
and clips were fixed on them in the positions fixed for the 
centres of the piers. A theodolite station was fixed in 
such a position on the island that the axis of the instru- 
ment should be 24ft. below the centres of the clips, and on 
the north side a marked board -was fixed at the same level, 
so that it was only necessary to sight on the board, and the 
line thus obtained would give the proper deflection for the 
wire. It is true that there is a slight error for curvature, 
but it is so small that it may be ignored. On a perfectly 
calm day arrangements were made for preventing any 
shipping passing through the northern channel; the wire 
was fixed in the clips at station XIX., and was hauled 
across to the island, where it was brought up to the clips, 


so that the mark on the wire touched the face of the clips; |- 


it was, however, found n to draw in the wire 18in. 
before the proper defiection of 24ft. was obtained. The 
span then appeared to be 18in. too short. 

t of wire measurement unsatisfactory.—This result 
was eminently unsatisfactory, but before it could be 
accepted it was necessary to refer the wire to its place on 
the railway, where, however, it fitted exactly. It was 
therefore necessary to look for the error elsewhere, and the 
writer proceeded at once to test the rods on the 300ft. 
standard laid down on the stage leading to the observatory, 
when he found,that the rods were *173ft. longer in 300ft. 
than they were When this standard was laid down; °173ft. 
in 300ft. is 9067 in 1700ft., or 10Zin., leaving 7}in. still 
to be accounted for. It may here be stated that the writer 
can in no way account for the whole of this enormous error 
iu the rods at this particular time, for it was abundantl 
proved by later measurements that up to that time, with 
the exception of one measurement between stations XIX. 
and XX., the maximum divergence from the original 
setting had not exceeded 024ft. in 300ft. At the time of 
the wire measurement, that is, in the end of October, 1883, 
the rods were checked from the iron gauge,and a small error 
may be accounted for by difference of temperature; but as 
the average temperature in February, when the gauge was 
made, is 42deg.,and in October 49 deg., this will only 
account for an error of about ‘014ft. in 300ft., or °078ft. in 
1700ft. The writer can therefore only suppose that the 
gauge had suffered some injury just at that time. The 
average error due to temperature would be from 43 deg. 
to 60deg., or 17deg., which would give ‘0335ft. in 
300ft., or “19ft. in 1700ft.; and it will be seen from 
the records of the rod tests that they do not increase 
in length with increased temperature to anything like 
this extent—indeed their tendency is to become sborter 
during the summer months. Also as the increase in length 
of the iron gauge due to temperature was known and its 
effects on the setting out had already been called attention 
to, this tendency was counteracted, as far as possible, first 
by keeping the gauge in the most even temperature pos- 
curable, and next by allowance in the setting of the rods. 
Of the 18in. difference between the wire and the distance 
set out for a span of 1700ft. between stations X VIIL and 
XIX., 10fin. has been accounted for, leaving 7}in. un- 
accounted for. It has already been shown that to agree 
with Ordnance measurement, the base line measured as 
4013'2 ought to be 401380. If this be true, then the 
rods when the 300ft, base line was set out were *0523ft. 


too long in 300ft., and this will account for °2965ft. in 
1700, which, added to ‘9067=1°2032ft., leaving ‘2968ft. 
still to be accounted for ; but if the rods were long when 
the 300ft. standard was set out, the distance C-X IX. must 
also be long to the extent of ‘0838ft., also the distance 
XIX.-XX. was found to have been set out with the rods 
as used for the measurement of the wire ; therefore this 
distance was ‘0896ft. too long, therefore the distance 
XVIII.-XTX. was not 1700ft. but 1699°8266ft., and the 
error in the wire was not 1‘5ft. but 1°3266ft.; or, to 
reverse the calculation, the corrections on the error of 
1‘5ft. are :—9067 + 2965 + “O838ft. + O896ft.= 1:3766, 
leaving error still unaccounted for ‘1234=11}3in. These 
are the calculated results. As a fact, the distance XIX.-C 
was proved to be somewhat longer than stated here—see 
table in appendix. As afurther check on this calculation 
the marks on the poles on the railway were set back 1:3203 
and the distance was again measured with the corrected 
rods and found to be 17000078, therefore the set-back 
should have been 1°3281 as against 1°342 by former calcu- 
lation, difference 014 or in. In order to verify the 
results thus obtained, Sir John Fowler determined to procure 
three rods which should be standard, and when these 
arrived a length of 540ft. was measured along a rail on the 
railway, and marks were cut in the rock on both sides of 
the line, at each end of the standard, so that a string or 
wire being stretched from mark to mark the termini of the 
standard could be transferred on to the rail at all times, 
without reference to any movementin therailitself. A stone 
bed was also laid down in the cellar of the offices, carefully 
dressed level, and with brass ends leaded into the stone, the 
whole being made to fit the 12ft. rods when at their stan- 
dard length. This was, however, found to be quite useless, 
owing probably to the stone being in two pieces and laid 
ina of concrete; the concrete expanded, and the stone 
settled towards the ends. At any rate, whatever the 
cause, this gauge in a comparatively short space of time 
was found to be one-sixteenth too long, and from that time 
forward the rods were always referred to the 540ft. stan- 
dard. They were not altered in length, except on one or 
two occasions for special purposes, but a record was kept 
of the error, and all measurements were corrected to meet 
the then existing error in the rods. When this standard 
of 540ft. had been laid down, the 12ft. rods were checked 
against the 300ft. standard and found to be gin. shorter than 
that standard in 300ft. If the base line of 4013°2ft. be 
corrected to this dimension, it will become 4013°897ft. As 
eventually triangulated back from the Ordnance dimen- 
sions, it was found to be 4013°693ft.; difference, *204ft. 
= 

It will be at once concluded from the above remarks 
that as the rods were too long in the first instance, and 
therefore station I. was set out ‘16ft. too far north and 
station XIX. *159ft. too far south, and as on the south 
side the foundations of the piers had been set up to pier 
No. 5, station [X., some readjustment was n 4 e 
error to be corrected was found to be ‘24ft. between 
stations IX. and XXI.—a length of 5349°50ft. This error 
was, for the sake of uniformity, divided up between sta- 
tions XIV. and XXI. No actual alteration was required 
in any pier, but the position of the station was moved to 
suit the dimensions, which will be found in the tables. At 
the same time as the 10ft. standard rods were procured by 
Mr. Fowler, a 12in. transit theodolite was ordered from 
Messrs. Cooke and Sons, of York, and this instrument was 
used in the further triangulation. 


THE CORINTH CANAL. 
By an ENGINEER. 


Durie the recent blockade of the Greek the 
Powers, our steamer happened to be in durance vile in 
front of the little modern village of Corinth, under the 
shadow of the great rocky hill of Acrocorinth. Any of 
your readers A have ever visited this part of the world 
—and most travellers who have been to Athens will have 
done so on their way from Corfu—will fully realise how 
very difficult it would be to om through even a few days 
at so sleepy, so slow, and at this time of the year so hot a 
lace, es they will be able to sympathise with one who 
been condemned by the exigencies of the times—which 
required the combined fleets of England, Austria, Ger- 
many, Italy, and Russia, to cderce poor little Greece—to 
an enforced stay extending over nearly five weeks. The 
beauty of the water, reflecting Attic skies; the d con- 
tour of hills, with their ever-changing colours; the perfect 
clearness of the atmosphere; the little modern houses of 
Corinth, with their green windows and rich vine verandahs ; 
and the sometimes quaint, and always picturesque, fishing- 
boats and fishermen of the Gulf of Corinth, gave much to 
please the eye and disturb the monotony. The sunsets, 
too, were glorious, more so than anyone who has not seen 
a Grecian sunset can realise. But after oH if one is 
unfortunately not a t, it is quite ible to get so 
accustomed A the * of take’ little 
notice of changing tints on the “everlasting hills,” the 
beauty of the water, or the glory of the sunset. Justin 
McCarthy, in one of his recent novels, says something 
to this effect in reference to the hills of Greece: “ It 
might make a very waiter poetical to look upon those 
mountains, outlined against the sky, of many, many 
tints—of all tints, from pearly grey and faintest green 
to passionate flame and purple.” But then, you see, 
Justin McCarthy’s waiter did not have to stay looking 
at one lot of hills for upwards of thirty days, the only 
excitement open to him by way of a —_ being a morn- 
ing and evening swim, and the wild pleasure of going 
to the railway station to see the train come 
e had, he would no doubt have given up the 


twice a da: 
or go. If 


poetic line, and elected to go back to his normal duties “to 
fetch and carry, come and go.” A stay at Corinth, how- 
ever, imposes certain duties, and they are, to lovers of the 
antique, a visit to the top of the Acrocorinthus and to 
the site of the ancient city; and to those, on the other 
hand, whose interest centres more in the advance of 
science and of great modern engineering, an inspection 


is imperative of the progress of the canal which will 
unite the Gulfs of Athens and Corinth, and shorten the 
road so considerably to Constantinople and the Black Sea, 
With the second of these duties, therefore, in view, the writer 
one broiling day in June determined on doing the canal 
from end to end, and having arrayed himself in the thinnest 
garment imaginable, set out on the tramp. From Corinth 
to the entrance of the canal is about a mile and a-half, but 
with a blazing sun overhead and burning sands under 
foot. Sandwiched as the walker is between two fierce 
heats, the walk can hardly be supposed to afford unlimited 
pleasure. There is a so-called carriage-way from Corinth 
to Posidonia—the new town at the entrance to the canal 
—and carriages can be had at Corinth; but as the road at 
this time of the year is little less than 6in. deep with dust, 
a tramp along the sands, with the option of cooling one’s 
feet, boots and all, in the little waves now and then, is 
certainly the lesser of two evils, The town, or rather 
village, which rejoices in the very magnificent name of 
Posidonia, at present consists of a number of wooden 
houses of barn-like architec- 
ture, apparently designed by 
the same architect who pre- 
pares the elevations of the 

which toy tradition 
has taught us to believe were 
—— 5 in use at the time of Noah. 

These houses at Posidonia 

have a peculiar effect, as 
they are thrown on to the ground without any pre- 
tence of a re; for order, and can only be distin- 
guished one from another by the huge figure which 
each one bears on its end wall, and which covers it nearly 
one-third. At present these numbers reach to ninety-two 
or ninety-three, and it is a speculation whether the houses 
must be increased in size, when the necessity comes for 
three figures, or the figures be reduced. Already, how- 
ever, a few really handsome stone houses have been added, 
but their number is less than half a dozen. Still they no 
doubt indicate what Posidonia is going to be, and it may 
safely be taken that when the canal really opens a more or 
less popular and important town will spring up, for not 
only will it wipe out the modern Corinth for all commer- 
cial purposes, but will be no doubt largely used as a resort 
for pleasure-seekers in the autumn months, when the sea- 
bathing and the shooting in the hills are at their best, the 
famous hot sulphur baths at Soutraki, about a mile round 
the bay further from Corinth, are in full working order, and 
when yachting and fishing in the Gulf of Corinth can be 
indulged in with the greatest amount of pleasure and the 
best prospect of sport. 

The entrance to the canal, which is to the north of 
Posidonia, is protected from the effects of westerly 
winds, which he very hard in the gulf and soon get 
up a considerable sea, by a small harbour surrounded 
by heavy stone and concrete walls, and into which 
ships will come through a very narrow entrance, perhaps 
not more than from 80ft. to 90ft. across. The harbour 
itself, from the entrance to the commencement of the canal, 
is not more than 400ft. to 500ft., and its greatest width 
apparently does not exceed 700ft. It is in shape 
something like a quarter circle, the canal starting 
from what would the centre, or twelve of clock, 
and the entrance for ships being at what we might 
call half-past ten of the circle. Within the harbour 
there is a depth from five to eight fathoms; immediately 
outside the sounding is 30 fathoms, and within a mile 
it reaches to a depth of 160 fathoms; indeed, the 
little steam tugs have only to take the laden barges a very 
few yards outside the harbour to allow of the discharge of 
earth which has been taken from the lower or water level 
of the canal. As we enter the canal we see on the right or 
south bank, first a substantial, though small, stone house, 
for the accommodation of the foreman or entrance keeper 
of the canal, and a few yards further on an extensive 
workshop has been built, in which are departments for 
fitters, turners, blacksmiths, carpenters, Kc., test with 
necessary lathes, drilling machines, forges, mers, &c., 
for the conduct of any repairs which may be necessary to 
barges, dredgers, wagons, permanent way, or engines. A 
fine pair of shear legs has been erected in front of these 
workshops, fitted with all ne winches and gear for the 
lifting of anything in use in the workings, and under 
which the t steam dredger Posidonia was placed, 
having her buckets changed or repaired on the day of 
which I write. On the northern side of the canal, and 
perhaps 100 yards above the workshop, a recess has been 
cut into the bank of sufficient dimensions to accommodate 
a little floating dry dock, capable of taking on for 
cleaning, repairs, or otherwise, any of the smaller craft, 
including the tug boats and mud barges. When [ saw 
it, it was occu ied by a floating crane of considerable size, 
which was undergoing a clean up and having a new coat 
of paint. Behind the little dock is a beautiful stretch of 
vineyard, and as waving corn-fields abound between the 
canal and the ranges of d hills on either side, those 
travellers who associate Pesan of canal with the dreary 
passage from Port Said to Suez will be agreeably dis- 
appointed when they first make the run from Posidonia to 
Isthmia. With the exception of the little floating dock, 
the northern side of the canal at this end will be without 
houses, or work of any kind, so that all the space is avail- 
able for depositing the earth and stones—in the form of a 
big plateau—which has been, or will be, taken from the 
workings above the water level. No doubt this great 
plateau will be turned into use or ornament when the 
canal has been finished, for the earth is more or less rich ; 
there is an absence of sand or stones, and vines or corn 
will flourish on it. Continuing our walk on the southern 
bank, we come, after the workshops, to a great store of 
patent fuel, which is used in all the tugs, dredgers, loco- 
motive and portable engines at work in the canal cutting, 
and about 100 yards further up a large, handsome stone 
house, fitted with verandahs, balconies, gardens, and every 
modern improvement, has been erected for the director and 
officers of the western end of the canal. For a distance of 
about half a mile above this house, or perhaps three- 
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yh of a mile altogether, the canal is finished and 
redged to its full depth; its sides are formed of very hard 
clay—so hard, indeed, that the men are obliged to face it 
with picks—and it looks as —— it had been really cut 
through rock, with its hard, straight top line, and perfectly 
flat, even, sloping sides. The sides are parallel so far as 
the work is yet finished. Up to this point the work has not 
of a very heavy kind, as the level of the surrounding 
is low, the water not being more than about 12ft. to 
14ft. below the level, but from this point the land rapidly 
rises, and the great work of the Corinth Canal begins. At 
the present head of the waterway of the canal, so far as it 
| see large steam dredger is working, with a line of 
on either side, into which the earth is thrown. 
The bed is formed of some peculiarly hard earth or very 
soft stone, and the cutting edges of the buckets of the 
dredger are fitted with a number of heavy sharp iron or 
steel teeth, which usually bring up the earth in small 
Pieces, but very often a bucket comes up carrying a hu 
Piece of solid earth or stone, which necessitates the 


stoppage of the machine, while in answer to the shrill 
whistle of the captain, men come forward armed with 
great long chisels and heavy hammers for the purpose of 


VIEW FROM THE RAILWAY BRIDGE. 


reducing this before-mentioned big piece to such pieces of 
a smaller kind as will adapt themselves to the size of the 
tipping of the machinery above and that of the shoots. 

e dredger is moored securely by means of heavy 
chains and anchors ashore, and round steam gear on board; 
the captain occupies a little house at the bows of the craft, 
and by means of a whistle, upon which he can blow 
different calls—a species of boatswain’s whistle—he directs 
the work, pulling on the port or starboard chains, or 
stopping the whole of the huge machinery, as he pleases. 
At the place where the dredger works, the level of the 
ground in front has been — t down to about 5ft. above 
that of the water by means of hand labour, the loose earth 
being thrown into little wagons running on DeCauville port- 
able rails, which wagons are pushed along to the edge of the 
level and tilted, allowing the earth to drop in front of the 
dredger, by which it is again lifted, deposited in the barges, 
and taken out to sea. So far, therefore, we have two 
levels, that of the canal in which the dredger is working, 
and the level 5ft. above that on which the first system of 
De Cauville wagons is working. This second level 
extends at present about half a mile, and then rises to a 
third level, which is approximately 10ft, to 12ft. above it, 


or 15ft. to 17ft. above the water level, and this third level 
is now the position of the main work at the Corinthian 
end. This level, which we may call the third, runs for a 
distance at present of perhaps a little more than a mile, 
and as the country rises rapidly, its surface is in places 
120ft. below the level of the surrounding land, the sides 
being cut into the hard earth perfectly perpendicularly. 
At the northern side of this level the work is in pi 

and being carried out vigorously, of reducing it to the 
second, or 5ft. stage,a channel having been run along 
almost the entire length about 10ft. broad by 1Oft. to 12ft. 
deep. In this channel two lines of De Cauville rails have 
been placed, upon which a large number of little — 
wagons are running; at the western end of this chann 
there is an inclined plane, up which the full wagons are 
hauled by a 12-horse power Hornsby portable engine, the 
empty wagons being allowed to run down at the same 
time. The loaded wagons are pushed along by men, and 
formed into a long line, which, when judged to be suffi- 
ciently long, is attached to a little ballast engine, drawn 
away to the plateau spoken of before behind the floating 
dock on the northern side, and there ures Nothing 
could be better suited to this work than Cauville 
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railways, for the lines are so quickly laid, and the little 
wagons, though capable of carrying a very good load, are 
so light, that should they upset they can be easily replaced 
on the line by one man. It eh peamen be fair to remark 
here that the labourers employed over the whole of the 
canal works are magnificent specimens of Monteuegrins, 
who come from the Black Mountains, and are known in 
Greec2 as Mavro Vrunies. They are, generally 
peculiarly tall men, and of light, though powerful physique; 
the average height of any hundred of m would not be 
less than 6ft., and more probs>ly 6ft. lin. In physiognomy 
they are more like the Diaes than any of the southern 
nations, and they are remirkable over all the Mediter- 
ranean for their personal beauty aal great pluck. They 
are skilful navvies, and it is no uncommon sight 
to see one of them standing on a little ae gps | 
piece of earth 50ft. or 80ft. above the cod, an 
with his crowbar or pick, literally hacking the ground 
from under his feet. He is, however, always ready to 
leave the projection exactly at the right moment, and the 
next stroke after he has left it seems to send it i 
and tumbling down below. Should the fall be soft or 
short, he will not trouble to move, but will work away 
until he goes, he never seems to fall, with the projection. 
No Greeks are employed in the works, as they are found 
to be too faint-hearted, besides lacking in muscular power, 
to render them of much service; and the main amount of 
the labour is supplied by the Montenegrins, supplemented 
by some hundreds of Italians, who are also excellent 
navvies, and a large number of Austrians. The officers, 
directors, draughtsmen, and clerks are nearly, if not quite, 
all Frenchmen, the foremen and overlookers are puenty 
Italians, and the men are as we have mentioned above—in 
all “Saas about 4000 men being employed in the 
wor 


crashing | an ever changing series of trains of wagons are ready 


being left for the new one, and the line at that part was 
ery bee to lead to the new bridge, being only for the 
moment deflected so as to cross the old makeshift bridge. 
At present the main iage road between Corinth and 
Ralamaki, and so on to. Magera, Eleusis and Athens, 
crosses the canal workings at a great height, a little more 
than a mile to the east of the new bridge, passing over a 
wooden bridge erected for the convenience of the moment ; 
but as the road runs beside the ans it can be carried over 
the new bridge as arranged with ease. 

Beyond a valleay bridge, not more than 300 3, the 
land reaches its highest point, and the cutting at either 
side is, or will, be a perpendicular precipice upwards of 
300ft. deep to the level of the canal, and extending for a 
distance of about a mile and a half. At present the 
greatest work of the canal is being carried out in this 
cutting, where some30C0 to 4000 men are "© digging, 
cutting, blasting, and shovelling earth, sand, clay and 
cerns Bh three levels or steps at each side. Two lines of 
rails run along the bottom of the cutting, and upon ae 
receive and steam away with the hundreds of tons of 
earth, &c., coming down every day. The top step, on the 
day under notice, stood about 75ft. above the rails, and 
from it the labourers were throwing the earth over the 
heads of the men working on the lower steps into the 
wagons, and it would be very difficult to convey any idea 
of the noise, the dust, the shouting, the shrill shrieking of 
the engines, and the blinding, sweltering heat of the whole 
scene. A small army of boys is engaged supplying water 
to the thirsty labourers from wooden ae which are 
carried on the head, and which very quickly warm up 
under the almost tropical heat. men, especially the 
great Montenegrins, seem to work with untiring industry, 
clothed in a thick flannel of marvellous architecture, and 
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The floor of the level which I have called the third 
level is quite square and smooth, and carries three lines of 
heavy wooden wagons for the removal of the earth; these 
wagons run on a broad gauge, that is to say, a 4ft. 8in. 
gauge, and are drawn by powerful tank locomotives built 
by the Société des Ponts 4 Travaux en fer, Paris. The 
earth from the sides at the upper end of this big cutting 
is thrown from above into the wagons, which, when fall, 
are drawn away by their engines in long trains, and 
emptied into the great northern u at Posidonia. At 
the head of the cutting a tunnel capable of carrying one 
line of rails is driven into the hill for a distance of about 
a mile. It is lined and supported by means of heavy 
timbers placed close together. High above the tunnel 
and from the top level of the ground a number of craters, 
looking like enormous funnels, have been dug or blasted 
with dynamite or other-explosive; the apex of these 
inverted cones pierces into the tunnel below, the opening 
being heavily shored; the bases of these are in diameter 
about 80ft., and the opening about 4ft. square. All round 
the sides of these funnels, of which there are about eight 
or nine, the men are hard at work, picking, digging, and 
blasting, the wagons below being moved as colli on they 
are filled. Half a dozen of the best men are employed 
round the discharging hole at the bottom of the funnel to 
keep it clear and always in working order, and it can 
meee To be imagined the lively time they have of it, for not 
only have they to attend to their own business but be 
ready ten times a minute to get out of the way of the 


avalanche of rocks and earth, which comes tumbling down | leads 


on the ery of “garda!” from the men above. They, how- 
ever, never seem to come to grief, and have learnt by 
experience to judge to an inch where any great piece of 
rock or lump of earth will fall, and while working them- 
selves industriously they seem to haye eyes all around, 
and to know almost by instinct where to look out for dan- 
ger from. Of course when the blasting charges are all 
ready to be fired, the men are called up from the funnel, 
as they seem to draw the line of danger only there. A 
few yards to the east, along the , and from the last 
of the craters, and about 14 to two miles from Posidonia, a 
splendid piece of work is to be seen in the iron road and 
railway bridge which will carry the railway line across the 
canal on its way from Corinth to Athens, as well as the high 
road between these places. The present railway line crosses 
the canal works over a little old-fashioned bridge beside 
the new one on the west side ; the old bridge was merely 
put up asa temporary makeshift, the best site of course 


with only a cap of the smallest dimensions—if they at all 
indulge in the luxury of head . The work in this 
Pandemonium of a cutting is directed by a number of 
gangers, or charge men, who carry their wishes to the men 
immediately under their orders by means of peculiar 


This cutting may be said to be bounded on the west by the 
new railway bridge, and on the east by a ramshackle tem- 
porary wooden bridge, which at present serves to carry 
the highway traffic Seoeen Corinth and Kalamaki across 
the workings. A sketch which I took from this bridge, 
looking towards Corinth, gives a very fair idea of the 
cutting, with the railway bridge in the distance; but 
I have left out the picturesque crowd of workers. 
From the temporary road bridge the ground idly 
falls to the sea, and after a few minutes’ very 

down-hill work, the new town of Isthmia at the eastern 


apex of a small bay in the Gulf of Athens, or Acquia, 
and is about a mile round the beach from the town of 
Kalamaki. When the canal has become a fait accompli, 
Isthmia and Posidonia will rise to importance as Kalamaki 
and Corinth decline. 

A breakwater has been constructed across the entrance 
to the canal at this end, which will protect it from the effects 
of an easterly wind and sea, and will allow of vessels enter- 
mat any time without consideration for wind or weather. 
Behind the breakwater which joins the northern shore, a 
V-shaped bay, faced at either side with heavy stone walls, 
to the canal, and as this bay is of considerable area, 
several steamers waiting to enter the canal could be 
anchored within it in safety. On the southern side of the 
bay a beautiful residence has been built for the general 
director of the canal, and as this house is provided with 
very extensive well-planted gardens for fruit and flowers, 
having extensive conservatories and verandahs, as well 
as a private pier into the waters of the gulf for bathing, 
boating, or, as it is fitted with a little summer-house, for 
dinners, the appointment of general director, at least in so 
far as his quarters are concerned, is not one lightly to be 
refused. Abutting the grounds of the director’s house a 
pon 7 stone building has been constructed for the offices 

0 


this is a floating dock for boats, dredgers, cranes, &c. On 
the other side of the harbour, and at the entrance to the 
canal, there is a large workshop, containing departments 


for turners, blacksmiths, fitters, &., front of 
which the steam dredger Isthmia lay, receiving some 


whistle calls, after the style of a man-of-war’s boatswain. | ;, 


end of the canal is reached. This town is situated at the | half 


r the accommodation of the officers, and just below: 


n repairs. On the southern hills, and within 
ses nay Am. of the canal, a large number of pretty 
villas—some of which might claim to be called handsome 
houses—have been built, and are at present occupied by 
the engineers engaged in the works, or by gentlemen who 
admire the natural beauties of the place and appreciate 
the fresh breezes from the hills, and the almost perfect 
bathing which is here to be had. The earth taken from 
the upper workings of the canal at the Isthmian end is 
deposited on an already huge embankment on the northern 
side of the to and certainly robs that part of the 
country of any claims it might have advanced to beauty or 
gues Fog As at the Corinth end, the waterway of 
the has been here completed for a distance of about 
half a mile, and is to a certain extent a repetition of the 
work already described at Posidonia. Owing, however, to 
the more rapid rising of the land at the eastern end, the 
tunnelling begins much sooner than was necessary at the 
western end. That the canal will be a great work of engi- 
neering when finished there can be no doubt ; but that it can 
ever pay as a commercial investment is a question of quite 

a different character. No doubt it will be used to a ve 
large extent by vessels to or from the Adriatic, but their 
numbers are few and far between, while vessels from the 
Black Sea or Constantinople for Mediterranean ports, or 
en route for Gibraltar, will beyond question prefer to pass 
round Capes Malia and Matapan to incurring the delay 
and the expense of a through this canal. The 
projectors have gone into this question fully it may be 
paste and have assured themselves that the venture 
ill pay ; but to a mind unsupplied with official data as to 
probable tonnage, however much local knowledge may be 
the scheme seems doomed to failure as a money- 


making enterprise. ° 


NavAL ENGINEER APPOINTMENTS.—The following appointments 


have been made at the Admiralty :—Robert eer, to 
the Lizard ; George the Vesuvius; Josiah H. 
Hunt, engineer, to the Hecla; Edward J. Rutter, assistant, to the 
Devastation; George te, chief , to the Scout; William 
F. Stewart, engineer, to the Scout; William H. Gale, engineer, to 
the Helicon ; James J er, eer, to the Grappler ; James 
B. C. Warri , to the 3 e, engineer, 

the ; Charles Harding, i to the 


assistant engineer, 

to the Scout; William 
ilbert, staff engineer, to the Belleisle ; Thomas J. Comber, engi- 
neer, to the Penguin; and Albert Martell, engineer, to the Asia, as 
supernumerary. 


death, through an accident, of Mr. Ernest A. Gerrard, the engineer 
~ The Mémorial de 


oreman were, unfortunatel 
bottom of the shaft, and the foreman 


had 
French mi world. He was widely known in the professi 
and greatl. beloved in the Rochebelle ai His fun 
was thousands of all classes, by nearly all the 


Agent on the Panama has made an important and hopeful 

report ting the Panama Canal, which, the New York Herald 

says, will be published in the next the American 

gray . Mr leton says :—‘‘ Now comes the natural 

question when canal is likely to be finished and open for navi- 
tion. While we all to please M. de that it may 
done in 1889, should there be no convulsions of nature or un- 


hospitals, habitations, and many other necessary ex wi 
ing, but which run 


men and mac! resound 
other. Steam and human ur y represent there a force of 
a men. Should the canal cost 500,000,000 dols., it 
will easily be worth that to the world and be a fairly vos og bye 
ment to the stockholders. In 1879 the traffic through the Suez 
amounted to about million tons. It is now nearly 
9,000,000. The Congress in 1879 estimated the probable traffic of 
the Panama Canal in 1889 at 7} million tons. I do not hesitate to 
state as my personal conviction from the great increase of trade 
that 10,000,000 tons at the outset is a fairer calculation. Dues at 
3 dols. a ton for shipping alone will give a revenue of 30,000,000 
dols, A glance at the map of the world, or better stillat a globe, 
shows it will cause a saving in distance of about 10,000 miles 
between the great ports of the different nations, or three times 
across the Atlantic Ocean from Havre to New York. South 
America stretches much further south than Africa, and the 
Panama Canal can be reached in a straight line from almost 
any direction. An objection to the Suez Canal is the long 
detours ships are compelled to make at either end. During 
the last few months the work on the canal has been much 


simplified giving it to five well-known firms of contractors, 
whereas before there were not far from thirty in all. These five 
syndicates ort di to the administration of the canal 


es. arrangements with the smaller contractors for 
i n ion agreemen' ey are straighten 
out so that all shall go smoothly in the future. It is in the 
interest of the contractors to work as fast as possible, for they are 
= so much acubic metre for soil excavated or dredged. It is 
or of the canal have the 
comp! and open as soon as i as this means a saving 0! 
interest on the pret and calle fe increased activity is the 
me all concerned, Of the five firms of con’ are 


oved, 
the cost of which can bé put down in round figures at 100,000,000dols, 
dol. per ouble metre,” 


oran average of 1 


| 
| 
FIG. DeaTH OF Mr. E. A. GERRARD.—We to record the 
PLAN OF CANAL. 
re, in & accoun accident, which happen 
August 20th, states that Mr. Gerrard, in company with one of the 
foremen, was examining the mine, when the side of the gallery 
they were in was suddenly broken through by a rush of water, 
\ liberating a quantity of carbonic acid gas. The water carried with 
Fic.2 | by Mr. Gerrard and his 
AB rush was made for the 
ped, but Mr. Gerrard, 
against Wagon, was caught in the débris and killed by the 
ye = —— gas before assistance could be rendered. Though only twenty- 
N\ Tue PANAMA CANAL.—Mr. Nathan Appleton, United States 
KO KI 1500 Ku 2500 KI KIV 4500 KV 5500 kvl 6306 
SECTION OF CANAL. 
rances, same, at it philosophically, 
few years more or less can be but of little significance. The canal 
is to be built for all the nations of the world, and to last as long as 
this planet endures. As soon as possible it will be opened for 
ships of from 10ft. to 20ft. draught, and then with time will be 
mpleted to its full depth of nearly 30ft. The idea of this 
to lose no time in earning some revenue from it. Next 
comes the question of what it will cost. Looking back at the 
deliberations of the Paris Congress of 1879, one is astonished to 
find how correct was their estimate of the expense. It was 
then calculated that the total cost for, say, ten years of con- 
struction and maintaining, with interest on the money, would 
reach about 240,000,000 dols. In this was not taken into considera- 
| 
i up to'some tens of millions. All this has m done, and we 
done, The work is completely under way, and the din and hum of 
| 
| 
| 
contracts vary 15,000,000 to metres, 
and the from about 40c. to 1 dol. 80c. metre. There 
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RAILWAY MATTERS. 


# new railway on the Queensland side of the border will con- 
Adelaide, Melbourne, Sydney, and 
‘colonies and India says it is probab! t net revenue 
Pn bom railways will exceed the Budget estimate by fully 50 
lakhs of rupees. 

Ir is said that the Midland Railway Coomuene is about to adopt 
cast steel disc wheels, with flanges cast on, for their new carriages 
systems of lighting their carriages 

ER an extended o! ms i 
the North British Railway have adopted the Pintsch system, 
about 250 coaches are to fitted up at once, 

It is stated that work has been commenced on the construction 
of the Hudson’s Bay Railway, and that 2000 men are now — 
in connection therewith. e new line will shorten by 1000 miles 
the distance between Liverpool and the Pacific coast. 

Tue Sutton and Willoughby Railway, of which we gave an 
account some time since, was opened for traffic on Monday, and 
places the Midland Counties in direct communication vid ton 
with Sutton-on-Sea, situate about three miles from Mablethorpe 
and nine from Skegness. 

TyE additions to rolling stock, and the by oy 1 expenditure 
thereon, on the South-Western Railway during the five years end- 
ing June last were 144 engines, at a total value of £361,958, and 
average value of £2514; 500 vehicles, £301,512, av 
26085, 1078 goods train vehicles, 033, average £75; total, 
&7 43, ad 

Tux scheme for the construction of a railway from Wolver- 
hampton through Bridgenorth to Craven Arms has now been 
finally abandoned. The necessary powers for making the line were 
obtained in 1883, when there was a prospect of a successful future; 
but trade since that time having Comme so depressed, the pro- 
jectors believe that their venture would not prove remunerative, 

Ir is the intention of the Highland Railway Company to have 
the short line between Inverness and Aviemore completed about 
the same time as the Forth Bridge, which will bave the effect of 
considerably accelerating the journey between Inverness and the 
south. The Forth Bridge will save one hour between Edinburgh 
and Perth, and the Highland Company will save another hour 
between Inverness and Aviemore. 

THE Newcastle Daily Chronicle, of the 29th ult., remarks that 
Monday—the 27th—“ was the anniversary of the opening of our 
first passenger railway, and though it has been merged in the 
greater North-Eastern, local patriotism will remember that the 
line was the old Stockton and lington, and that Newcastle had 
much to do with its making and equipment, It is may Any years 
since that railway was opened, and the locomotive revolu- 
tionised the old world. nkind will not forget to trace the 
birth of the great civiliser, the railway locomotive, to the Tyne, 
and the birth and the development of the railway to the district 
of Darlington and the Tees,” 

A Times correspondent at Constantinople, writing on October 
2nd, says :—“‘ A private letter was received here last week, dated 
only nine days before, from Merv, by way of the Transcaucasian 
railway and Batoum. This is sufficient and tangible evidence of 
the progress made in that quarter by the Russian Government in 
the means of transport and communication, and shows how the 
difficulty of conveyance over large tracts, covering broad surfaces on 
maps, may be surmounted by the aid of modern science. The 
letter alluded to mentions the system used of housing the workmen 
in light wooden structures rolling on the line itself as it was pro- 
gressively constructed, the materials and everything necessary for 
the works being so carried forward for use on the spot as required.” 

TuE Jubilee of Railways will be celebrated in Paris next year. 
There will be held:—(1) An international exhibition of railways, 
and of industries connected with them, which will be open from 
May to October, 1887, (2) An International Congress, composed 
of delegates of railway companies, chambers of commerce, syndi- 
cal chambers of trades, scientific societies, and others. The jubilee 
of railways is under the patronage of the ministers of public 
works, industry and commerce, agriculture, post and telegraphs, 
war and marine, of M. Ferdinand ‘le Lesseps, and of over 150 
gentlemen representing the Municipal Council of Paris, the Senate. 
the Chamber of Deputies, Chambers of Commerce, Syndical 
Chambers of Trades, manufacturers, and others, All information 
can be obtained at the London offices, New Broad-street House, 
Poe me E.C., of the Commissioner-General for England and the 

nies, 


SomE very interesting experiments have been made in the 
United States to test the effect of open and close ay oy upon 
the ability of a locomotive to start a train. This been a 
matter of hot dispute for a good while, and it is strange that the 
matter was not long ago determined by actual experiments. At 
Burlington it was found that the locomotive could start level forty- 
nine loaded cars close coupled and forty-eight with ordinary link 
and pin coupling. Afterward, on the e, the engine started 
thirty-eight cars with each method of coupling. The general 
results seem to gry conclusion that of 
open couplings is of no advantage in wr a end heavy 
train, and that the draw-bar springs give the that is 
needed. This is op to the results of English experience, 
which show that slack in the couplings is essential to the starting 
of heavy trains. How much is an open question. 


THE Russians seem to be pushing their railroad enterprises in 
far-off Turkestan with something akin to American energy. 
Within a month they have ci the Murghab river at Merv, 
very near the Afghanistan border; and from there will complete 
the line north-eastwardly to Charjui on the river Oxus, a distance 
of about 170 miles further. This latter length they expect to finish 
in November next. With the road to Charjui completed, the 
Russians will have an all-rail line extending from the Caspian Sea 
about 900 miles eastward, well into the heart of Central Asia. 
From Merv, just north of the Afghanistan border, to the Bolan 
Pass, on the southern boundary, is about 700 miles as the crow 
flies, But as Kandahar, to which point the Indian railways 
are now being pushed through the Bolan Pass, is 200 miles nearer, 
we can say that but 500 miles of road must yet be located to con- 
necy the Caspian Sea with the Indian Ocean. The construction of 
this missing link of railway will be diffeult and very expensive 
work ; for the line will have to cross the mountainous watershed 
dividing the rivers of the Indian Ocean from those flowing into the 
Caspian and northward; and these mountains are high and abrupt 
and the various ranges cover a wide extent of country. 


A NEw railway in the United States will traverse a natural tunnel. 
The tunnel, which has been formed by the action of Stock Creek, 
the largest fork of the Clinch River, extends in a slight curve 933ft. 
through the solid rock of a hill, with perpendicular sides, and 480ft. 
high at one entrance and 592ft. at the other. The spring of its 
spacious arch is from 100ft. to 110ft. above the floor, and the width 
is about 110ft. Through this broad and roomy passage the waters 
of Stock Creek flow in a gentle incline, occupying but a portion of 
the space, and so slight is the grade that the track of the new road 
can be laid upon the rock floor with but little labour. The rock is 
a hard limestone, and countless ages must have passed before the 
waters of the creek burst through the adamantine barrier, and cut 
out a noble arch, The new road, which will make a practical use 
of the tunnel, will run from Bristol, Tenn., Big Stone Gap, Va., 
on the Kentucky State line, a distance of eighty miles. About 
forty miles of it have been ed, and it is under contract to be 
finished in two years, it been n to tunnel through 
the mountain, the company must have spent at least 500,000 dols. 
Railroad for shipment, "7 


NOTES AND MEMORANDA. 


In a recent number of the Organ fiir die Fortschritte des 
Lisenbahnwesens is a Roper, by M. Kriiger, on ‘* Conical Tires of 
Railway Rolling Stock,” in which the author shows these to bea 
cause of resistance to traction and of the travelling of the rails. 

Ir is claimed that by a new process white wood can be made 
remarkably homogeneous and —z The result is said to be 
obtained by steaming the timber submitting it to end pressure, 
thus compressing the cells and fibres into a compact and inextric- 
ably interwoven or interknotted mass. 

Mr. E, D. WASSELL, of Pit' , Pa., bas invented a new 
can and w ether, e Engineering a: ining 
Journal says he has demonstrated this fy, Fpaking a homogeneous 
weld of a pile made of bars containing 0°65 per cent. of carbon, and 
the carbon reduced to any point desired; that is to say, steel of 
0°65 per cent. can be reduced to 0°10 per cent, carbon while in the 
solid form without remelting. 


Two of the largest castings in the world are said to be at Nara 
and Kamakura, Japan, the one at the latter place being 47ft. high, 
and the other, at Nara, being 53#ft. from the base to the crown of 
its head. The statue at Nara is supposed to have been erected in 
the eighth century, but it was destroyed and recast about 700 years 
o. In endeavouring to recast it several mishaps occurred, and 
when at last success came, some thousand tons of charcoal had 
been used. The casting, which an American contemporary says is 
= alloy of iron, gold, tin, and copper, is estimated to weigh 450 
ns. 


THE reports just returned by the Vienna Central Commission for 
statistics on the state of ie popes at the end of 1885 yield a 
very unfavourable result. e rate of births has considerably 
decreased, while that of deaths has increased, and there has been 
a diminution in the number of marriages. The number of births 
last year amounted to 860,663, against 878,321 in the year 1884, 
and the number of deaths amounted to 689,493, against 666,523. 
The number of marriages amounted to 175,233 in 1885, against 
179,171 in 1884. Clearly Vienna is not likely to require any great 
extension of its public works, 

In a paper read before the British Association, ‘‘ On the 
Chemistry of Estuary Water,” by H. R. Mills, D.Sc., the salinity 
—ratio of total dissolved matter in water—was given from point to 
point in the Firth of Clyde and Firth of Forth. The distribution 
of salinity was shown to be constant all the year round, whilst in 
the Clyde there are periodical variations through the whole mass 
of the water. In the Forth river entrance it is evident a mixture 
of river and sea water takes place by a true process of diffusion. 
maintaining a constant gradient from river to sea. The dissolv 
matter of fresh water was found richer in calcium carbonate than 
sea water. 


Mr. T. TURNER, of Mason College, Birmingham, states that no 
general rule can be laid down as to the influence of re-melting on 
the properties of cast iron ; chemical changes take place during the 

Iting ; the t of silicon is reduced whilst that of the 
sulphur is increased, and the effect of re-melting will be dependent 
upon the proportion of these apap ange in the cast iron ; a 
single melting will be sufficient to produce a deterioration in the 
qualities unless the silicon is in excess. Addition of silicon to hard 
white iron causes it to become soft and grey, and too much silicon 
makes the iron weak ; by adding silicon in right proportion cast 
iron can be made of any desired degree of hardness. 

Proressorn Dr. MEIDINGER states that Professor Poleck has 
discovered that timber procured for him purporting to be 
winter-felled wood, was in reality raft timber floated down the 
river, and he has ascertained that timber which has been thus 
immersed is no longer liable to the attack of dry rot. So much 
so is this the case that in Alsace it is customary to specify that only 
raft timber shall be employed. The water slowly dissolves out 
the albumen and salts, and thus deprives the fungus of the nutri- 
ment needful for its development. A French savant has found 
by experiment that whereas fresh sawdust, when buried in dam 
earth, rots away in a few years, sawdust which has been soak 
for some time in water, and has been thereby deprived of soluble 
wholly unc! , and only sili i on the ior wi 
cate matters dissolved from the sat. 

THE iron used for bridge construction on the Bavarian State 
Railway must possess a tensile strength of at least 320 tons per 
aquare decimetre—20'5 tons per square inch. The material used 
for rivets must be capable of eine bent double, and a cylinder of 
height equal to two diameters must be capable of being worked 
cold to half its height without, in either case, any cracks or si 
of extreme distress being visible in the iron. Only cast steel is 
used where steel is required. To prevent the formation of rust, 
the iron is treated in the following way before being put together : 
It is dipped in dilute acid, washed in lime water, well ru 
until clean, immersed in boiling water, and when it has acquired 
the temperature of the water, it is taken out, painted with hot 
linseed oil, and then with non-corrosive paint. As deteriorating 
agents, the vibrations and sudden shocks due to a live load are 
consid: second only in importance to the formation of rust. 


In an article on “‘ Old Bridges Under New Loads” in the 
Journal of the Association of Engineering Societies, 1886, p. 159, 
an abstract of which is given in the “‘ ings” Institution of 
Civil Engineers, it is stated that with the increased speed 
demanded by the development of traffic in late years, both loco- 
motives and cars are now constructed of considerably greater 
weight than was customary when the largest percentage of exist- 
ing bridges was erected. In freight and passenger locomotives the 
increase in weight during the last ten years has been about 50 per 
cent., and in cars nearly 80 cent. Bridges built for standard 
loads in 1876 are now therefore overstrained from 25 to 50 per 
cent, in different members. This is in relation simply to dead load. 
With regard to the mechanical effect of moving load, expressed 


by the formula B= Wein. . a, E being directly propor- 


tional to the square of the ‘velocity, where the speed is doubled 
the mechanical effect is multiplied by 4. With a in 
within the last ten years by nearly 50 per cent., and the increased 
dead-weight of rolling stock, the strain on bridges designed under 
the old conditions is now multiplied by 3. 


M. G. A. HIrn recently presented to the Academy of Sciences of 
Paris a new work entitled ‘‘ Modern Kinetics and the Dynamism 
of the Future,” together with some remarks explaining its general 
oy a After replying to the various objections raised against 

is general principles, he deals with the arguments which, as he 
maintains, render henceforth indefensible the kinetic theory of the 
gases, referring to molecular movements most of the properties of 
these bodies. Three arguments are advanced, of such a nature that 
he believes future physicists will wonder how this kinetic theory 
could ever have been er ay for asingle moment. Even were it 
correct, it would not follow that light, radiant heat, electricity, 
magnetic attraction and repulsion, and gravitation were due to 
movements of omen pee matter, far less that thought itself was 
nothing more than a molecular movement. But the reverse is not 
true, so that with the collapse of the kinetic theory of the gases 
fall the kinetic theories in general, which claim to explain all 
possible phenomena of the universe by invisible movements of 
matter. The doctrine here substituted for kinetic force, he thinks, 
explains quite as easily, and much more rationally, the universal 
phenomena of bey pe ay world. He does not, however, hope at 
once to convince all minds of what they should have long ago been 
themselves convinced. Interpretations formulated @ priori, and 
apart from experience and observation, have, unfortunately, more 
vitality than truths gained to science by the patient study of 
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MISCELLANEA, 
THE Liverpool Corporation have adopted the Pintsch system of 
gas lighted buoys for the Liverpool port. : 
A NEW edition of Trautwine’s “Civil 's Pocket-book ” 
is announced by Messrs, J. Wiley and Son, and by Messrs. E. and 


F. N. Spon. 

AN experimental attempt to carry logs from Canada across Lake 
Huron on a huge barge fitted up for the purpose has, it is said, 
proved a failure. 

A NEW edition, the 12th, of Trautwine’s “‘Curves for Railroads,” 
is announced by Messrs, J. Wiley and Sons, and by Messrs. E, 
and F, N, Spon, 


Messrs. FoLLOWsS AND BATE announce that their address will 


henceforth be Gorton, Manchester, where they have new and 
extensive works, 


ArT the quarterly meeting of the Company of Plumbers, Alderman 
Stuart Knill was elected Master, and Messrs, F. Machin and W. 
H, Bishop Upper Warden and Renter Warden respectively. 


Messrs, HARTLEY AND ARNOUX, of the California Engineering 
Works, Stoke-upon-Trent, have admitted into their partaership 
Mr. Walter H. Fanning, the name of the firm being now Hartley, 
Arnoux, and Fanning. 


Messrs, YARROW AND Co. are completing a stern wheel steamer 
of an exceptionally shallow draught, for the transport of troops in 
connection with the Burmah expedition which will take place next 
winter. This vessel will be of the same type as those constructed 
for the Nile expedition by the above firm, and which proved so in- 
valuable during the operations in Upper Egypt. 


THE Kimberley Waterworks have been connected telephonically 
with the reservoirs and out stations, the greatest length of wire in 
one circuit being seventeen miles. Over this distance verbal com- 
munications can be dispatched with the greatest facility; and the 
result of the trial is so satisfactory that a movement is on foot to 
establish a regular telephone company in the city. 

Ir is said that a cement manufactory will be established in Macao, 
China, an agreement having, it is reported, been signed by a 
solicitor of Hong Kong with Bishop Medeiros for the ion, 
for a term of twenty-five years or more, of the pleasure-ground 
known as the Ilha Verde, the property of the mission, at a royalty 
of 10 dols. for every 100 tons of cement made, in addition to a 
small annual rental. An American contemporary says the com- 
pany to work the pags Sao have a capital of 50,000 dols., and 
the head office will be in Hong Kong. 


A MEETING of the Chesterfield and Midland Counties Institution 
of Engineers takes place to-morrow in the University-buildings, 
Nottingham, and the following papers will be open for discussion : 
Mr. G. 8. Bragge’s paper, ‘‘ The Geology of the South Derbyshire 
and East Leicestershire Coalfields ;” Mr. James Mansergh’s paper, 
‘* Burton-on-Trent Sewage Disposal Works—Description of Pump- 
ing Station, &c;” Mr. A. H. Stokes’ paper, ‘‘ Notes upon the 
Report of the Royal Commissioners on Accidents in Mines;” and 
a paper on ‘‘ The Theoretical Action of Steam Injectors,” by Mr. 
Henry Fisher, Nottingham, will be read or taken as read. 


During the approaching winter a course of lectures on the 
** Properties of Metals and Alloys and their Uses in the Arts” will 
be given at King’s College, London, on Mondays, from 8 to 9 p.m., 
and a course on “‘ Fuels: their Uses and Economy,” from 7 to 8 on 
the same evenings. Both courses will be addressed chiefly to 
young engineers, and to those who have to deal with the appli- 
cations of the metals or of fuel to the arts and manufactures. 
The Metallurgical Laboratory for practical work and metal testing 
will be open on Friday evenings from 7 to 9. The opening lecture 
on fuels will be given on Monday, October 11th, at 7 o’clock, that 
on metals was delivered on the 4th inst. 


AT a meeting, on the 1st inst., of the shareholders in the London 
Traders, Limited, to whom the Great Eastern steamship now 
belongs, a dividend of 20 per cent. on the fully paid up £10 
shares was declared. This will not be dividing the profits realised 
to 3lst August last, since the registration of the company on the 
31st October, 1885, by some 3 to 5 per cent.; so the steamer Great 
Eastern is now bringing in her present owners about 28 cent. 
per annum. The number of visitors on board at Liverpool to 25th 
ult. since the opening on the 12th of last May is 522,248, and after 
the termination of the present charter with Messrs. Lewis this 
company intend exhibiting her themselves. 


Mr. JAMES T. MILTON, well known as one of the principal 
advisers of the Engineering Department of Lloyd’s Registry, has, 
we understand, entered upon the management of the St. Peter’s 
Works of Messrs. R. and W. Hawthorn, Leslie, and Co. Mr. 
Milton’s professional career was begun in Portsmouth Dockyard. 
He distinguished himself as a student of the Royal School of Naval 
Architecture, and previous to joining Lloyd’s register he had con- 
siderable experience at sea in the Royal Navy. Besides his con- 
nection with Lloyd’s Register, he is well known from the papers he 
has read and the part he has taken in the discussions on professional 
subjects at the Institutions of Naval Architects, Civil Engineers, &c. 
Mr. Foley, Mr. Milton’s predecessor, proceeds to Naples to under- 
take the management of the works of the Hawthorn-Guppy Com- 
pany in that city. 


On Wednesday, the 29th ult., an illustration of the fire-extin- 
guishing power available at the Colonial Exhibition was given the 
Commissioners, The first engine tested was one of Shand, Mason, 
and Co.’s metropolitan pattern engines, part of an equipmentof three 
constructed for the Fire Insurance Companies’ Brigade, of Mel- 
bourne. Steam was rapidly raised from cold water, and the 
engine threw, first, one ljin. jet to a height of about 160ft., this 
being replaced by two and subsequently four jets, showing the ease 
with which the engine could be managed. Another and more 
powerful engine by Messrs. Shand, Mason, and Co., of a type 
known as treble equilibrium, familiar to the manufacturing dis- 
tricts of Yorkshire and Lancashire and the North, was then set 
to work. Eight minutes only were taken to obtain from cold 
water the full working pressure of 100lb. of steam, when a 
powerful l}in. jet, throwing 900 gallons minute, and rising to 
@ height of over 200ft., was thrown. Four lin. jets were sub- 
sequently brought into play with equally good results. 

A CORRESPONDENT of The Marine Journal, U.S.A., criticises the 
hull of the Scotch built yacht, the Galatea, recently beaten by an 
American yacht in the International contests which have attracted 
so much attention. Speaking of the Galatea in dry dock, he says : 
** What surprised me most was to see the marks of corrosion so 
deeply eaten into the steel plating. The bottom was reported to 
have been quite foul with barnacles. Somebody’s patent composi- 
tion for preserving against the action of the elements has been of 
little use in the case of the tea, as in so many other cases of 
metal bottoms. It has come off in spots and let corrosion take 
place. The surface is really too rough already for the highest speed 
the model is capable of attaining. This impairment of surface 
constitutes a strong objection to building racing yachts of either iron 
or steel for salt water use. Of course there is a great difference in 
metals and in methods of preservation, but the best way to secure 
a smooth and lasting surface is to build of wood or composite. 
But the worst defect in the skin of the Galatea is the collapsing of 
the plating between the frames; in other words, the taking of a 
corrugated form from the inward pressure of the water. The 
worst of it is, that for speed, the fluting of the skin is at right 
angles to the run of the water; and the worst spots have their 
location just forward of the mast, right where the head resistance 
is the greatest, and where the leverage of the bow in pitching 
and ’scending has the most effect to wrinkle the plating. In such 
places, manifestly, the metal should be of greater thickness. There 
are plates on the Galatea, at this early period of her lifetime, that 
should be condemned for a racing mon Bn if not for weakness,” 


286 THE “ENGINEER. Oct. 8, 1886. 


BUENOS AYRES AND ENSENADE PORT RAILWAY BRIDGE OVER THE RIACHUELO. 
. MR. EDWARD WOODS, PRES. INST. 0.E., ENGINEER, 
(For description see page 290.) 


Fig El 


CT 4 


DAL 


ia, 


ZS ran / 
=| 


| 
: 
| 
| 


Haig Plan shewing Tor Bracing 
| 
| 
| . 
| | } 
iN; \ if N 
J, 
Part sectional plan of Bridae wtth Tinbers removed 
Fig 4.- 
tirst Diagonoals cach, corde ' : 


cover Els ah 1% dic borer 


- 


Etrst jount & Lower Boom Botts tron distance 
2:9. pieces for bottorn Booms 


2 Joint coverss thick at each bar _-ftg 6. Ws: 


| te 


9 
- 


RA AKA RA A AL AKA 
FINS 
i | covers of plats Bottom Bock 
| 
4 


THE ENGINEER. 


287 


PETERSFIELD SEWERAGE AND WATERWORKS. 


MR. HENRY ROBINSON, M. INST, C.E., WESTMINSTER ENGINEER. 


(For description see page 290.) 
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LETTERS TO THE EDITOR. 
es the opinions of our 


THEI SWEDISH AND NORWEGIAN RAILWAY COMPANY. 

Srr,—The prominent article which appeared in your paper of 
August 6th last, although headed “ Northern of Europe Railway,” 
the former name of this undertaking, is no doubt intended to refer 
to the Swedish and Norwegian Railway Company, Limited. My 
directors have had their attention called to this article, which 
appears to them to have been written with the intention of 
seriously damaging this great enterprise, and they fail to under- 
stand your reasons for so writing, considering that the difficulties 
which an English company have to contend with in carrying out 
large works in a foreign country are always sufliciently great 
without the adverse criticisms of the English press. 

My company have shipped and are now shipping to Sweden about 
12,000 tons of rails and fastenings, eight or ten locomotives, over 
eighty wagons, and large quantities of other material necessary for 
so long a line of railway. In addition to this there are sleepers 
delivered sufficient for the first section of 120 miles. 

The line, although for various reasons an expensive one to con- 
struct, offers no engineering difficulties. There is but one viaduct 
of considerable dimensions; and this, owing to the depth of the 
gorge to be crossed, requires a clear span of 320ft. On the Nor- 
wegian side there are about thirteen short tunnels through rock. 
The harbour works already executed at Lulea are constructed in 
deep water, vessels drawing 22ft. being able to lie alongside the 
railway. Those at Victoria Havn, Ofoten, will allow vessels of 30ft. 
draught to lie alongside. 

Instead of “about half a million sterling being expended ” by a 
company formed some fifteen years ago in “ one certain 
rivers flowing down to the Baltic,” an insignificant sum was spent 
in the attempt to build a lock on the Lulea river. With the 
exception of this trifling outlay, the chief part of whatever capital 
the company referred to possessed was exhausted in the purchase 
of enormous tracts of forest land, in — mining rights, and in 
the erection of furnaces and rolling mills. The only proposal ever 
seriously entertained to build a railway in connection with the 
ore-deposits was that for a short line starting from a point on the 
river some forty miles above the town of Lulea. No work on 
this line was done; but about 2000 tons of rails were sent to Lulea, 
lay there several years, and were eventually ape for and 
laid on the Nassjo, Oscarshamn Railway. The bulk of the capital 
having beeh expended, as above mentioned, in purchase of land, 
&c , there was none left for the formation of means of transport of 
their mineral and forest products; and in consequence of the 

jal panic of 1866 the company was wound up ; the subse- 
quent concern—the present Gellivara Company—being founded 
upon it. So much for the so-called ial failure of a former 
proposed railway. 

The total length of the Swedish and Norwegian Railway from 
Lulea on the Baltic, to Ofoten on the Atlantic, is estimated at 291 
miles 20 chains ; and though during the course of construction this 
length may probably be reduced, it will certainly not be 

creased. 


in 

As to the allegation that the parts through which the Swedish and 
Norwegian Railway runs are terra nova from an engineering point 
of view—whatever this may mean—it may be remarked that the 
ground over the whole length has been carefully examined and the 
line surveyed. 

As regards the cost of the line, and the allegation that various 
estimates have been made, none of which can be called trust- 
worthy, the directors are aware of but one estimate, that of their 
engineers. 

As to — contracts existing between the company and the 
owners of the mines for a guaranteed minimum traffic, the 
directors are unable to perceive how it can be alleged that the 
figures set forth in their prospectus should be received with great 
caution, as, of course, they are only the outcome of irresponsible 
“estimators.” An allegation of this description is a random and 
unsupported one, calculated simply to damage the company and 
having no pret of justificati 

There is no ground for alleging that the line can be worked for 
only eight months of the year. According to the most reliable 
information procurable, the fall of snow during the winter is never 
greater than can easily be dealt with by the ordinary snow plough, 
and there is therefore nothing to prevent the line from being 
worked all the year round. This being so, the alleged insufficiency 
and “‘dangerous and misleading” nature of the traffic estimate 
arising from this cause falls, of course, tothe ground. As 
the amount of traffic the line is — of carrying, the writer of 
the article appears to be astonished at the notion of 5000 tons per 
diem. But is this impossible on a first-class line of 4ft. 8}in. 
gauge, such as the Swedish and Norwegian Railway? A of 
600 wagons, representing 552 in running condition, is sufficient to 
allow of the dispatch of twelve trains daily from Gellivara to 
Laulea, each train consisting of twenty-three wagons carrying 20 
tons each. This gives a total ore transport of 5520 tons daily, 
and represents the possible traffic between Gellivara and Lulea only, 
no account being taken of the traffic from Gellivara to Ofoten, 
which would double the above carrying capacity of the line. Not 
only are the conditions under which the Swedish and Norwegian 
Railway will work such as to allow of this being done, but when 
the fact is remembered that the line can be worked all the year 
round, the amount of daily traffic required to produce the esti- 
mated annual freight of one million tons is greatly reduced, and 
the erroneous nature of the criticism becomes still more con- 
spicuous. 

A considerable parade of figures is made with respect to the per- 
centages of iron contained in the ores examined some years ago by 
the Swedish authorities; but the conclusion thence suggested 
respecting the value of the ore from Gellivara, Kirunavara, and 
Luosavara, is incorrect and misleading. The official examination 
extended to numerous other sources of ore in the surrounding 
districts, many of the samples doubtless containing as little as 
50 per cent. of pure iron. But at the three places named, to which 
alone the company’s estimates refer, there exists deposits of ore 
containing 70 per cent. of pure iron, sufficient to supply for 
centuries to come the utmost traffic requirements of the line. 

According to the terms of the concessions, the company have five 
years more—up to the end of 1891—in which to construct the line; 
and their engineers estimate that it can be completed in half that 
time. To characterise the announcement that work at both ends 
would be continued throughout the winter as misleading, and toassert 
that the firet rails could not be laid before May 3rd this year, and 
that no work could be begun till May this year, is simply untrue. 
The works have never once been stopped by reason of the severity of 
the weather or the hardness of the ground during the winter; the 
first rails were laid at Lulea before the end of last year; at the end 
of July this year nineteen miles of the main line—exclusive of 
sidings—were laid, and it is expected that by the first week of 
October the permanent way will extend continuously thirty-seven 
miles from Lulea. It has never been asserted on the part of the 
company that the darkness, or semi-darkness, which 


revails for 
some three months, will contribute to the easier woting of the | ham. 


line ; but it is a fact that the absence of the sun is largely com- 
pensated by the brightness of the aurora borealis, and that during 
the winter it is rarely necessary to light the street lamps in Lulea. 
However, the writer himself effectually disposes of his own state- 
ments by saying that he does not for a moment dispute or doubt 
the possibility of constructing the line, and with this abandonment 
of his position the objections on the question of time may be dis- 


he writer of the article must be i t of the official statistics 
of population and trade in the distelots tenversed by the railway, ‘ alone 


or he would have hesitated before penning the statement about 
their being inhabited only by a few hundred rete vs 

The extension northwards of the Swedish States Railway, destined 
to join the Swedish and Norwegian Railway at Boden, is steadily 
in progress, and already open for traffic to a point some forty miles 
north of Hernosand. A statement appeared in the Times of 31st 
August “‘ that the Finnish States way is open up to Uleaberg, 
a distance of 160 miles from Lulea;” and it may be pointed out 
that the distance from Lulea to Wasa is not, as stated, 700 miles, 
but 360 miles only. 

To legitimate and fair criticism the directors have no word of 
objection to offer—nay, they invite such criticism, in the firm con- 
viction that the more the enterprise is examined the more its 
genuine merits will become apparent. But the natural and 
unavoidable difficulties attending ing out of an _under- 
taking of such magnitude as the Swedish and Norwegian way 
are sufficiently great without artificial aggravation by the publica- 
tion of statements entirely at variance with the facts of the case. 
Those statements, deriving a show of bond fides and authenticity 
from the fact of appearing in the columns of an influential profes- 
sional paper, are calculated to mislead public opinion and seriously 
injure the company; and the directors trust that a full correction 
—to which they do not doubt the Editor will gladly give insertion 
—may appear without delay in THE ENGINEER, in at least as pro- 
minent a position as the article containing the mis-statements. 

Swedish and Norwegian Railway Company, Limited, 
Epcar J. Forb, Secretary. 
3, Victoria-street, Westminster, S.W., September 25th. 


[We willingly insert the foregoing statement of the directors, 
and we assure them, though it scarcely seems necessary to do so, 
that we have no wish to injure their line; on the contrary, in 
common with all interested in engineering, we hope that their 
anticipations will be fully 


EQUILIBRIUM OF MASONRY ARCHES, 

Sin,—I regret having been prevented answering “F. E. R.’s” 
letter in your number of ingen 6th earlier. I have Mr. 
Greene’s exhaustive treatise, and with all deference beg to differ 
with him, for he, after having deduced some very elaborate 
formule for the iron rib, takes these same formulz and applies 
them to the masonry arch. Now, iron is a material well calculated 
to sustain compression, tension, and deflection, and vastly different 
from masonry, which can only withstand compression and such 
slight tension as the mortar in the joints will bear. Besides, with 
an iron rib you have a homogeneous mass to deal with, whereas in 
the masonry arch each joint in the voussoirs may be looked upon 
as a hinge, which, when inverted, would be represented by a chain 
made up of a number of short links, whose length would equal the 
ap we can get as to curve 0 ilibrium is ing i 
as a funicular polygon. A. 

October 5th. : 


EFFICIENCY OF CENTRIFUGAL PUMPS. 

Sm,—Mr. C. Brown pretends in his letter, which you published 
in your issue of September 24th, Page 245, that the form of the 
blades in a centrifugal pump materially influences the efficiency of 
the pump. Certainly it does, but only when the pump is dis- 
charging water. Then the form of the blade has about the same 
influence on efficiency as the breadth or width of the wheel has. 
I am sorry that Mr. Brown did not mention what sort of wheel he 
used for his experiments, if of constant or of diminishing breadth 
towards the outer periphery. But I will for simplicity’s sake 
suppose he used a wheel of constant breadth ; that is to say, a wheel 
the blades of which are between parallel discs. Now the curve of 
the blade Mr. Brown found best in every respect meets the outer 
circle at an angle of about 90 deg. Relatively to the revolving 
wheel, water in a centrifugal pump rushes out of the wheel in the 
direction of the last element of the blade; with Mr. Brown’s blade 
therefore nearly in a radial direction, and the passage open for 
outlet is nearly —_ to the circumference multiplied by the 
breadth of the wheel. But the passage open for the entrance 
of water is equal to the inner circumference multiplied b 
breadth and multiplied by the sine of the angle at whic 
the last element of the inside of the blade cuts the inner 

ircle. The e for entrance is therefore considerabl 
smaller, and tive velocity of the water at the inlet muc 
greater than at the outlet. If the relative velocities are 

u, for the entrance of water, and u, for the water rushing out at 


the outer periphery, we gain the height of pressure “ — a 


29 
A pump with a wheel of constant breadth and blades of Mr. 


| Brown’s design is therefore able to give the same discharge at the 


same circumferential velocity, but to a higher lift than any other. 
This advantage disap of course if there is no discharge at all, 
and the See only holding up or ing a column of water, 
b en no velocity of the water exists relatively to the wheel. 
We have then only a revolving body or ring of water, which may 
hold up at a certain circumferential velocity v a column of water, 


the height of which cannot execed the value of (1 ‘ 2), if 


the inner and outer diameter of the wheel isas landm. The 
best result one may obtain from a wheel with diameters as 1 in 3, 
when water is to be held up at a height h without discharge is 
given by the equation: v = 0°75 ¥2gh, whatever may be the 
form of the blades, and whatever breadth the wheel has. 

Vienna, September 30th. Faitz KRravss, 


MIXED TRAINS, 

Sim,—I think with “‘C. R. I.” that Mr. Stretton may know some- 
thing about railways, but he is certainly a lit mixed in 
his notions as to mixed trains. My opinion with regard to mixed 
trains is that the carriages should never be placed next to the engine, 
that being the most dangerous place in case of accident, but 
should always be behind the goods, with the guard’s van last. This 
van might be constructed to carry ten or twelve third-class 
passengers, and should have an elevated seat and look-out to allow 
the guard to view the whole length of the train. One composite 
carriage consisting of one first, one second, and two third-class 
compartments is generally all that is required in a mixed train ; 
if more is required it would pay to run a separate train. 

All carriages intended to run with a mixed train should be built 
with extra strong under framing, and have a moderately short 
wheel base, short couplings, and the same class of wheels, , and 
springs as the ordinary ten ton goods trucks. Mixed trains should 
not run more than twenty miles an hour, especially over short up 
and down gradients such as are usually found on lines where 
mixed trains are necessary, and should not, if possible to avoid it, 
be ran with heavy coal trains. I agree with ‘‘O. R. I.” in thinking 
that traffic ane know their business quite as well as any 
officer of fine te < Trade ; if they did not, it would a og 
@ serious or railway companies, 8. 

October 6th. 


VISITS IN THE PROVINCES. 
S1z,—In the report of the British Association’s visit to Birming- 
" in your impression of September 24th, you were good 
enough to refer to Piercy and Co.’s Engine 


Works, and to my 
reports to the Corporation of Birmingham respecting the com- 
pressed-air scheme, and the burning of the town refuse. With 
regard to the latter, owing to, I e, a ter’s error, the 


commencement of the article would conv ¢ impression that 
50,000 tons of refuse are consumed annually in Birmingham, and 
that the whole of the excreta collected by the pan system is turned 
into saleable manure, at a total cost of 4d. per ton. It should, 
however, read that the consuming of the 50,000 tons of refuse 


costs 4d. per ton, the words “ at a total average cost of only 


4d. per ton” simply being put in the wrong place. The whole 
sentence should read as follows :—‘‘ Whereby 50,000 tons of such 
refuse are consumed yearly, at a total average cost of only 4d. per 
ton, the heat being utilised in firing 650-horse power boilers for 
reducing to a dry state the excreta collected on the pan system to 
be used as manure.” 

I may say that the result of the excreta being treated in this 
way is that the product therefrom is sold as a very valuable 
manure at about £6 10s, ton, which of course could not be 
produced for 4d. per ton! Perhaps you would be good enough to 
insert this in your next impression, as the figures quoted may 
perhaps Henry J, T. Piercy, 

Broad-street Engine Works, Birmingham. 


LOCK NUTS. 

Sir,—I shall be very glad to be better informed on the above 
subject, and thank ‘“‘ Pencil” for bringing forward the sub- 
ject. I have a somewhat fixed — of my own, which I am 
afraid will take some converting to the new-fashioned theory. My 
idea on the subject I beg leave to give your correspondent in a 
conversational form, as it occurred some nine years ago with one 
of the heads of the first engineering works in this country. I was 
corrected in a similar manner to our friend “ Lead Pencil,” 
thinking I was ignorant of the correct (?) theory—which I was not, 
I was told “‘that by the screwing on of the ‘outside’ nut, the 
‘inner’ one had screwed off the thread, thereby transferring the 
strain to the former, which should therefore be the large nut,” 
To his surprise I agreed with him that such would be the case, but 
having gone through the same reasons with other eers, | was 
again prepared to maintain my oe by observing, “in that 
case, Where is the lock nut’ or if the one is screwed off the 
thread, it is no longer a nut, but a ‘distance’ piece or ‘ferrule,’ 
and its additional surface friction is all that helps the other nut,” 
No wonder then that the outer nut should be the full depth. But, 
I said, ‘* Why should the ‘inner’ nut be so dealt with as to screw 
it off the » when it is put on by the same spanner and with 
the same power as the ‘outer’ one? Does the putting on of the 
latter in effect increase the force put on the former and by the same 
spanner?” His answer was a complete surrender, although ho 
somewhat qualified it, with an apparent desire to leave it an open 
rein and did not insist upon me altering my “ thin nut on the 
outside,” 

It has been my experience, Sir, to find that there are not many 
fitters who know what constitutes a “lock nut.” They would say 
that one nut screwed on top of another is a “‘lock nut.” It may 
or it may not be. They do not look to the one all-important point, 
i.e., the “finish,” or “‘ break” of the threads in each nut on the 
surfaces next to each other. If it is directly opposite to one 
another, they are not “‘locked,” but “‘ open” throughout and 
constitute one nut; whereas the outer one should go past the 
finish or break of the thread of the inner one before it can possibly 
belocked. It was the practice in the shops where the writer served 
his time to make the threads of the outer or thin nut easier, so 
that it could be put on the whole way by the finger and thumb, 
and finally nipped up. 

In conclusion, Sir, if the nuts are put on in a common-sense way, 
there be ae, sin the on outer nut than in the 
case of a small s: e same duty, 

October Ist. J.T. W. 


S1r,—I have read in THE ENGINEER of to-day aletter from you 
correspondent ‘‘ Lead Pencil” asking for information as to the 
tice in other ma wen = position of lock nuts. I 
lieve it is the general practice to place the lock nut outside, i.¢., 
on top of the main nut. As a ages our own shops, in which I am 
now serving my time, I can only say that it is the custom in every 
case, I think I may say without exception, to put the lock nut out- 
side the main nut, the idea being that the nut nearest the work— 
contrary to the opinion of ‘‘ Lead Pencil’s” chief draughtsman— 
stands all the strain, while the lock nut, as the name implies, 


my prevents the main nut from shifting. HJ. L. 
West Kensington, October 2nd. 

Srr,—I notice in last week’s ENGINEER a letter “Lead 
Pencil,” which evidently comes from a young draughtsman who 


requires to be taught that it is not right or proper to dispute with 
his chief. In a well organised factory the chiefs of departments 
are msible for the work under their care, whether the work 
be in drawing or in handicraft, and the journeymen who work 
under them simply do as they are told; or the chiefs, who are 
responsible for their work, may be led into all sorts of difficulties. 
It is therefore a great nuisance for a chief to have to contend 
with a disputing res man such as ‘‘ Lead Pencil.” The chief, 
of course, was right in stating that in lock nuts the working strain 
is taken by the top nut, and therefore the top nut should be this 


deeper of the two. 

I find that it is the ice in the marine shops on the 
Clyde and in man; er places to put the large nut on the top. 
Theoretically this ight, but in practice it is a nui because 


the thin nuts are usually so very thin that in being placed under- 
neath they are a bother to be got at with a spanner. I therefore 
think that in practice the nut makers should make their lock nuts 
about three-quarters the depth of the other instead of about half 
the depth. I believe that the nut maker who first started this 
practice would reap the benefit in sales, 

This is rather an important although apparently a small matter 
to engineers, are so many hundreds of 
= a factory that the experience of 

in 

Gloucester, October 5th. 

Srr,—If “ Lead Pencil” and his fellow-draughtsmen will con- 
sider the question carefully, they will, I think, hold the same 
ea as their chief about the relative positions of the thin and 

ick nuts where used together for locking purposes. If the outside 
nut of the pair is tightened on its bolt, as it should be, the inside 
nut will act asa washer on distance piece, the thread in it being 


A.M.LC.E. 


almost entirely relieved from It necessarily follows that 
the thick — be A. E. 


le LOCOMOTIVE TAIL RODS, ber 8rd 

—In a of your valued newspaper for Septem! , on 
page 189, there + @ paragraph calling attention to certain locomo- 
tives now said to be under construction in the Grand Trunk shops 
at Hamilton, Ontario. The writer of this paragraph professes to 
a great deal of knowledge on the subject of tail cole, and assumes 
that locomotive superintendents in the United States are very 
ignorant. On this point I have nothing to say, but if his know- 
ledge of tail rods does not exceed his knowledge of hy, I 
should think the locomotive superintendents of the United States 
need not care much for his criticisms. 

You might let him know that Hamilton, Ontario, is not in the 
United States, and that the locomotive superintendent whose work 
he is criticising is an Englishman, with strong English ties, 
who served his apprenticeship in his native country. 

Montreal, September 20th. 


WIND PRESSURES, 

Sir,—In reference to Mr. F. A. Campbell’s paper on “ Wind 

” in your issue of the 1st, I would to correct his 
statement as to maximum wind pressure yoyo This was 
recorded at the Bidston Observatory on the 9th , 1871, and 
amounted to 901b. per square foot. I have proved pressures of 
55 lb. and 57 1b. by an anemometer of my own construction, at an 
elevated spot in Liverpool, on the dates of 12th December, 1883, 
and 26th January, 1884, respectively, when the corresponding 


CHOWBENT. 


Bidston pressures were 71 Ib, and 70 lb. 
Henry A, Dresin, M, Inst, 0.E. 
Albion Villa, Roby, Liverpool, October 2nd, 
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TO OORRESPONDENTS, 
Registered Telegraphic Address’ ENGINEER NEWGPAPER, 


*,* All letters intended for insertion in Tum ENGINEER, or con- 


taining questions, must be accompanied by the name address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 


J. K. 8.—A letter awaits the application of this correspondent. 

Tay Brince.—The engine was got up very latte the worse, and is now working 
on the North British Railway. 

F. H. H. (Leek).—Certainly. Every particle of the flange below the rail 
level is moving in a direction opposite to that of the train. Why do you 
not think such ions out for yourself? 

“ anD AULD Scotia.”—A letter would, perhaps, have made this 


sible om the of a, post-card, but we will take note of what 
ible on imi a we note of what a: to 
be his leading idea. 


LUCOP’S PULVERISERS. 
(To the Bditor of The Engineer.) 
Srm,—Can any of your readers tell me where I can obtain information 
JOGGLEWORTHY. 


PENMAKING MACHINERY. 
(To the Bditor of The Engineer.) 
Sim,—Can any of your readers give me the address of the makers of 
pen-making machinery? PENNAH. 


SHOT POLISHING MACHINES. 
(To the Editor of The Engineer.) 
Sir,—I should feel obliged to any reader Wie out 


addresses of makers of machines for polishing lead shot 
after it has passed in the through sieves. L. M. 
Birmingt Bent way 


AN OPTICAL PROBLEM. 


ve constructions f in and 
spherical reflectors. the in a reflector the 
rays do not actually pass through it, but the image in a reflector 


of k, 
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Advertisements and the Publishing Department of the 
are to be addressed to the Publisher, Mr. George Leopold Riche; all 
letters to be addressed to the Editor of Tux Encinzrr, 163, Strand. 


MEETINGS NEXT WEEE. 

Norru-East Coast Institution oF ENGINEERS AND SHIPBUILDERS.— 
Literary an Newcastle-upon-Tyne, on 
day, October 18th, at 7.45 p.m., when the Council will submit its report 
President, Mr. W. 'T. Doxtord, will deliver his 
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INERTIA OF MANUFACTURERS, 


Tue altered conditions under which nee 
trades are carried on in England now, as compared wit 
a quarter of a century ago, do not seem to be yet as fully 
or generally realised as it is necessary that they should be 
if one of the chief causes of depression is to be removed. 
The age of mechanics has robbed England of the unique 
position she held as the bong gs of the world. England 
now holds only the position of the greatest manufacturer 
with the oldest and widest connection. Now and then, 
when the fluctuating race between demand and means of 
supply result in the lowering of prices until the race is less 
unequal, this as a fact is forcibly placed before our manufac- 
turers; but in many cases the lesson is soon forgotten, and 
every time with loss to the country. When demand strains 
the means of supply and trade is said to be good, new 
capital is faust to obtain those means and to enter a 
— trade. In this age of mechanical progress it seldom 
ppens that the capital so invested fails to secure plant 

which is some improvement of that of the older establish- 
ments in the same trade, and each periodic fluctuation tends 
to leave the older establishments a step behind. This is 
proved as soon as the race is again won by the means of 
supply. Then it is that those manufacturers whose inertia 
is great, rapidly experience depression in trade and low 

rices, The more enterprising manufacturers, those whose 
inertia is not great enough to prevent their overhauling 
their establishments, the investigation of their methods of 
production, possible means of reducing cost, and careful 
consideration of new methods with ig spirit, 
these feel the depression last or not at all. We frequently 
have strong proofs of the fatal results to a business of a 
disinclination to look into new proposals, machines, or pro- 
cesses. While nothing is more fatal to an established 
concern than a restless desire for change merely for change, 
many businesses have been lost, and some languishing now, 
in consequence of refusal or inability to see the value of 
improvement in method or design, even though it may be 
improvement in a thing that on general satisfaction. 
The improvements or novelties which are always turning up, 
or the desirability of which are always becoming apparent, 
will certainly be made, and be adopted by somebody at home 
or abroad, and if the latter,so much the worse for English 
manufacturers. This is true of manufactures, from the 
small and almost frivolous, to steam engines and bridges. 
Of the smaller things, a ve mm example is seen in the 
following extract from a e letter :—“ The Staffordshire 
brass cabinet lock manufacturers have for some time expe- 
rienced severe German competition in common goods in 
the London market. By the adoption of steam power and 
otherwise cheapened production, however, several Wolver- 
hampton firms are now winning back the trade. Yesterday 
it was announced that they are meeting with increased 
success. It was some time before the workmen could be 
induced to make on the German lines, but now the 
imported ome are being imitated in design and finish, and 
offered at lower prices. Makers express every confidence 
in further recovering lost ground.” Here is a case of an 
old-established English trade being beaten by means which 
the manufacturers themselves might, but for their inertia, 
have themselves After losing trade and market 
they adopt the machinery which in greater or less extent 
they might have had some yearsago. After losing money 
by loss of trade, they spend the money on the improved 
means of production, and have to spend more to get back 
their markets. During the time that they were, to their 
discredit, being beaten by the Germans, they no doubt com- 
plained loudly of trade depression. Even now they only 
claim to imitate in design and finish the foreign article, 
though at a lower price. To be able to make at the lower 
price is to their credit, but it is not to their credit that 
people must go on, and must not shelter themselves 
saying they cannot get men to work on the new can 
Judicious action with firmness will always get over the 
inertia of the workmen, just as Messrs. Tangye, for 
instance, some time ago when a change became 
necessary in a pee of their works, and if no other 
way can be found of getting the men to act wisely, then 
let the manufacturers take a leaf out of Mr. E. H. 
Bentall’s book. 

We have on previous occasions spoken of the loss to 
Britain which results from inertia amongst our bridge 
builders. Some of this is due to the out-of-date 
tions of our Board of Trade; but so far has the British 


bridge-building trade become wedded to old methods of 
manufacture and terms of business, that American and 
Canadian bridges are now being bought by English civil 
engineers for railways in course of construction, though 
not in either of those countries; but we need not say in 
which. The orders are going to those countries because 
really satisfactory bridges can be obtained to carry a given 
load, and with a guarantee for ten years, for a sum which 
is not more than 60 per cent. of the price demanded by 
English builders, The American and Canadian bridges are 
otbdeiguel. pin structures, in every way satisfying the 


Al | engineers of the railway; and the builders’ price 1s for the 
‘alt | bridges placed upon the piers and finished, the engineers 


having very little more trouble in the matter than to order 
them and test them; while for bridges for the same 


to provide designs and specifications, follow the structures 
thro hout their whole history to completion, and then 
pay about 40 per cent. more for them. In railway matters, 
again, the transatlantic constructors AP my rolling 
stock for prices and terms which afford facilities that pro- 
bably not more than one English firm give. 

In many ironworks in England there are yet at work 
antiquated engines, machinery, and tools which for sake of 
economy should have been on the scrap heap long since. 
Where this sort of thing exists trade is bad. the 
other hand numerous engineering works in this coun 
can be pointed to that have been well provided wi 
work throughout the whole period of depression. In 
these works money has been spent in order to make more 
by means of good tools properly worked, and by making 
machinery of new and improved design and construction, 
produced at as low a price as those of poor or ordinary 
designs in less energetically conducted works. In these 
days it does not pay for any length of time to try to 
make purchasers suit their requirements or wishes to the 
pred ey the latter must make what the purchaser 
prefers. No manufacturer can afford to continue to 
make a given machine of the same pattern as that he 
made ten years ago. He must improve it wherever 
possible, or another manufacturer at home or abroad will 
do it for him, and save him the trouble after awhile of 
making any. 


SOURCES OF POWER. ; 


In the older treatises on mechanics we find the sources 
of power classified under the heads “ Wind, Water, Steam, 
Animals ;” and, broadly speaking, these are still the only 
sources of power we ut when we deal more in 
detail with the subject, we find that wind in all probability 
owes its re aye for performing work to the sun, while water 
is absolutely inert save as actuated by gravity, and steam 
is of course merely an agent by which heat is converted 
into work. Concerning the methods by which animals 

form work, we are entirely ignorant, no physiologist 

ving as yet succeeded in tracing the sequence of pro- 

quale which food is converted into mechanical energy. 
Enough is known, however, to show that the process 


nothing in common with that by which work is per- 
formed by heat engines. So that the analogy sometimes 
drawn between a man and a machine must be rejected as 


far-fetched, permissible to the poet, indeed, but not to the 
philosopher. Furthermore, it is known thatthe work got out 
of food by men and animals is much greater on the whole 
than can be obtained from fuel consumed in the best steam 
engines. That is to say,a man or a horse may be more 
economical sources of energy, in one sense, than any 
machine. Be this as it may, it is sufficiently evident that 
we depend for the performance of all the work done in the 
world on two main sources of power—heat and vital 
energy. The action of gravity, it is true, causes the falling 
of water, and so gives out power; but the water has to be 
raised before it can fall, and this raising is effected by the 
heat of the sun, which evaporates moisture and so in- 
directly gives us clouds and rain. 

It appears to be not unreasonable that men should ask 
themselves now and then if there are no other sources from 
which power may be derived—is there no other force of 
nature that can be made the slave of man? The question 
has been put in hundreds of ways, and remains unanswered. 
The seekers after motive power have been neatly as 
numerous and persistent as those who wasted their lives in 
search of the philosopher’s stone. With the “perpetual 
motion” man we have no patience, and it is perhaps 
scarcely ey to point out to our readers that we are 
about to speak of something very different indeed from the 
ordinary notion of perpetual motion. Inventors who 
have sought that have, for the most part, attempted to get 
something out of nothing; that is, in a word, create er 
There is a wide difference, however—a t gulf, indeed— 
between this and an attempt to still further explore 
nature’s secrets in search of a source of energy—that is to 
say, of work—now unavailable. Now, in dealing with this 
question of sources of energy, it seems to be not im- 
possible that a misapprehension of the nature and bearing 
of the laws of the conservation of energy may do a great 
deal of harm. It may be said, for example, that it is quite 
useless to search for a source of energy which can be better 
or more economical than what we have now, and much 
more to the same effect. But let us ask ourselves 
what is this law of the conservation of energy, on 
what is it based, and what would be the consequences 
to the universe if it did not exist? Such questions 
are very seldom asked, because the number of men 
who are at the pains to think for themselves is small. 
But when they are asked, the answer is remarkable. 
There is really no reason at all why energy should be con- 
served, and so far as our senses supply evidence, far from 
being conserved it is weg | profusely wasted every 
day. Of course, if we go a little behind the evidence 
of our senses, we find that the waste is only a 
rent, not real. It is much easier, however, to form 
an idea of a universe in which the law of the conservation 
of energy has no existence, than it is to realise a fourth 
dimension in space, or even the life of the inhabitants of 


regula- | Flatland. As a help to the realisation of such a universe, 


we may point to the fact that the sun has been giving out 


places, if ordered in England, the engineers would have - 
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energy for millions of years, and that there is no reason 
original heat. other w it is simply impossible to 
prove that what we call en is not created in the sun. 
Again, let us take gravity. e have here the most rtu- 
pendous force in nature. There is no reason to imagine 
that it is capable of degradation. If all the planets fell 
into the sun, gravity would of necessity have performed 
an enormous amount of work; but no one can say that 
after it was done gravity would be any the weaker. It may 
indeed be said that the law of the conservation of ene 
has only just missed being disproved, if the me 
“conservation of energy” be in one sense. 
So far as can be seen there is no reason why 
the line of magnetic force should not behave like lines 
of electrical force or force, and admit of being 
intercepted or stopped. It would then suffice to put 
& permanent et under one end of a beam, the 
other end of which should be connected in the usual way 
with a crank and fly-wheel. Then, by interposing and with- 
drawing a thin intercepting - at the proper intervals, we 
should have a machine which would work steadily until it 
was worn out, without the expenditure of one farthing 
for fuel. In the popular sense of the word, we should create 
and the motion men would spend their 
ives in patenting details, while the principle would be 
blic property. any one the least idea why magnetic 
orce lines should traverse every known material? Can 
any one assert that if this was not the case the existence 
of the universe would be impossible or even difficult? Can 
any one assert with certainty that no means will ever be 
found for intercepting or dissipating mages rays, without 
expending energy in doing so? Finally, is it not possible 
to obtain some idea of the cause of magnetic force from 
this very peculiarity of its behaviour? To put an extreme 
case, it may be urged that the law of the conservation of 
being true, it is impossible to intercept a magnetic 
force line. hat, then, is the nature of the force which 


will comply with this condition? On the other hand, it is | d 


possible to intercept a heat, light, or electrical line, and 
yet the law of the conservation of energy is not interfered 
with—ergo, magnetic force must possess features which 
distinguish it from the other forces we have named; from 
all other forces, indeed, save gravity. One deduction seems 
to be consistent with facts—namely, that magnetism and 
gravity are original or primal forces, and that the remain- 
ing forces—such as light, heat, and electricity—are derived, 
built-up, or composite forces. That, in a word, gravity and 
magnetism are elements, while light, heat, and electricity 
are compounds. We speak of light, heat, and electricity 
as “forces ;” perhaps it would be more strictly correct to 
speak of them as manifestations of force. But what we 
have written will serve sufficiently well to convey our 
meaning. 

The sum and substance of what we desire to convey is 
that there is nothing known which renders it absolutely 
certain that mankind may not yet find new sources of 
energy in nature. No one can assert 
must always be impossible to make electricity work for us. 
If a man had shown Socrates a lump of coal, and told him 
that it could be converted into work, he would have laughed 
at him. Our purpose will be served in writing this article 
if we make our readers understand that there is as yet at 
least no finality in science. There is no reason, for example, 
to conclude that it is omuarwrt fag physically impossible 
that sources of power may yet be discovered which are not 
now dreamed of. The electricity which now rends the 
forest oak, or brings down the lofty edifice in a hideous 
ruin may yet be taught to light our towns. Chemical 
science may give us new reactions which will supply large 
sources of power. The world does not yet know everything; 
and he who knows most is least likely to assert dogmati- 
cally that things which do not exist now never can exist in 
time to come. 


TECHNICAL SCHOOLS IN THE UNITED STATES. 


TEcHNIcAL education is a subject which each year 
attracts an increasing amount of attention from the 
thinkers of all civilised countries. In former times the 
length of the sword and the efficiency of the army—in 
other words, the fighting powers of a nation—formed the 
chief means of maintaining and increasing its material 
wealth. They still continue to constitute an important 
factor in the well-being of nationalities. They happily, 
however, no longer stand alone. In this, modern thought 
shows that the arts of industry pursued in 
contribute more to the well-being of peoples than the 
art of war. If properly considered the chief function 
of the latter will be found to consist in protecting the 
former, and any nation or Government regarding it 
in any other way—using it, in fact, for wanton aggression 
—usually impoverishes itself thereby. We venture to 
assert that, other things being equal, the best technically 
educated nation must eventually become the wealthiest 
and the most powerful. The lessons taught by Archimedes 
at the seige of Syracuse hold good to this day. Our 
American cousins show year after year that they are alive 
to this, and are extending and developing technical educa- 
tion. An interesting paper on “ Technical Training at the 
Worcester Free Institute,” was read before the American 
Society of Mechanical Engineers last year, and well dis- 
eussed. Its author, Mr. George J. Alden, of Worcester, 
Mass., refers first to the origin of the Institute, opened 
seventeen years ago,and then to its course of study and prac- 
tice, illustrated by means of a chart showing the amount and 
distribution of the time devoted by the student to each 
study. The chart includes a scale di showing 
graphically the relative time assigned in the whole course 
to each branch or department. This is followed by dia- 
gram analyses of the several departments, showing the 
course more in detail. Finally, Mr. Alden gives an ex- 

ry reference to special features of the school train- 

ing. The paper begins by ere, that the term “free” 
plies only to students resident in Worcester County, in 
which the school issituated. Students from other localities 

y tuition fees at the rate of 150 dollars per annum. 
The full official title of the foundation is the “ Worcester 


positively that it | his 


County Free Institute of Industrial Science,” and Mr. 
Alden dealt with it especially in its relation to the training 
of mechanical engineers. The blem which the 
administrators of the school ad themselves to solve 
was how best to combine theoretical with practical instruc- 
tion. Mr. Alden tells his readers “that the first dreams 
of the —- of such an institute were entertained by 
men who were unfamiliar with schools either of science or 
of any other department of higher learning. John Boynton 
desired to give 100,000 dols. to found a school free to the 
youth of Worcester County, where studies could be pur- 
sued which were not usually taught in the public schools, 
and which would fit them for the practical duties of life.” 

In the Worcester Institute the working hours are from 
fifty-nine to sixty-eight per week, but this is not nearly all 
close mental or study work. Ten hours a week are given 
to practical work in the machine shop. From six to ten 
hours per week are devoted to drawing, and several hours 
to laboratory practice, so that the time given to purely 
mental labour is reduced to five or six ous per day. 
We learn from Mr. Alden’s paper, that of the 2376 hours 
of practice, 800 hours are made in the apprentice half-year 

ing the regular school course of three years, and 336 

ours is summer practice made outside of term time, 

leaving but 1240 hours which are taken up by practice in 

term time. This is much less than the time given 

to the study of mathematics or language during the same 

riod, and only one-sixth of the student’s working time 
uring the term. 

Of course Mr. Alden gives a synopsis of the various 
branches of study at the Institute, and they cover a wide 
field. They are much the same as those of the best 
technical schools in this country. If there is any fault 
about the curriculum it is that it embraces too many sub- 
jects. They are nine in number, and of these that of practice 
or work in the shops includes instruction in all the 
departments save and except, strangely enough, the black- 
smith’s forge and boiler making. e of the chief points 
iscussed in connection with the paper was whether it was 
best or the reverse to attempt to combine the practice 
section y or wholly with theoretical instruction. The 
contention on both sides is pretty much such as we 
have known in this country, and which may be thus 
epitomised. No mechanical engineer to 
be so called can ever expect to attain eminence if he 
is unacquainted with the practical conditions attending 
the embodiment of paper designs in the shops. With this 
contention every sensible person must agree. Against 
arse work in school is ur; its tendency to degrade. 

xtending this 2 little, the advocates of practical 
training in technical schools truthfully observe that 
it is impossible to judge exactly the mental bent 
of any pupil till developed by training, and thus for at 
least the first two years of the course it is better to teach 
both theory and practice; by the end of that time a judg- 
ment can be formed as to which branch the pupil is best 
suited for, and that should be given the leading place in 
is remaining studies. If those sentimental folk who 
regard practical work as degrading would but think a 
little, they could not fail, if possessed of any intelligence, 
to see that practical training will, and indeed must, assist 
theoretical studies. Does not practical instruction, as 
imparted at bedsides, in the operating theatre, and in the 


dissecting rooms of hospitals furm a leading and absolutely | (+ 


essential part of the education of physicians and surgeons? 
Are engineering students to be regarded as such heaven- 
born geniuses that books and drawings-boards are alone 
needed for their instruction in dealing with the mightiest 
forces of nature; orto qualify them to design andsuperintend 
the construction and working of machines, on whose sound- 
ness and efficiency multitudes of human lives may depend? 
Would the passengers in an express train feel especially 
comfortable if told that the engine drawing them and 
the track over which they were moving had respectively 
been made by men who never got any but theoretical 
teaching—mere engineers? The advocates of prac- 
tical training are themselves divided in their views—one 
party contending that it ought to progress contempora- 
neously with theoretical tuition; the other averring that no 
really efficient practical instruction can be obtained outside 
regular engineering shops, where everything is done with 
the view of making profitable work. Put in another way, 
they assert that students in technical mixed schools cannot 
be taught how to produce at the lowest cost. From this 
we must dissent. As technical schools are now carried on, 


peace | it may be that “reducing cost of production” is not in 


their curriculum; but that it cannot be included remains 
to be proved. We are of opinion ourselves that no tech- 
nical school dealing with constructive matters can get 
along without some sort of means of practical illustration ; 
nor, to do them justice, do they try. As yet, however, the 
idea of making the practice shops of schools money- 
producing undertakings has been tried without success. 
We cannot, from lack of space, attempt even to super- 
ficially review all the matter contained in the paper under 
notice or the discussion thereon, but we recommend all 
who are interested in technical education to peruse it. 
We can only add now that we believe the time is approach- 
ing, if, indeed, it has not already arrived, when a regular 
éod ification of the systems of teaching the higher or pro- 
fessional, as well as the working branches of mechanical engi- 
neering, must be effected, and some such method as that sug- 
gested in the discussion by Professor Webb be adopted. He 
said: “There are really three kinds of schools which at the 
Philadelphia meeting of the American Association I 
suggested, and which were likewise simultaneously pro- 
posed by General Walker at the Social Science Association. 
First, a school of mechanical engineering, where the object 
is to produce the engineer, who must know all the higher 
parts of the business. Next, we have the school for super- 
intendents, who must be able to direct and control the 
workmen, and must know intimately all the processes; 
he does not need to know the higher parts, for which he 


can depend upon the engineer. Lastly, we have a third 
kind of school, which is for the younger students who 
have not yet chosen their business or profession, and the 


majority of whom will never engage in mechanical 


ursuits; in fact, for all boys who are in public schools, 
This is called the manual school.” 

We cannot better conclude this article than by pointing 
out the truth of the contention of those who advocate, as 
is done above, the prudence of giving the aspirant to an 
engineering career a preliminary and test training to 
ascertain his real fitness for it. We are sure that man 
engineers in this country, both civil and mechani 
could testify to pupils of their own who, after years o 
apprenticeship and much expenditure of time and money, 

ve up the profession and adopted some other career. 

ey had at first mistaken their vocation, and when this 
occurs the sooner it can be found out the better. 


MINERS’ WAGES IN YORKSHIRE, 


THoucH the Yorkshire coalfield has been pleasantly free for 
some time from strikes and lock-outs, on an extensive scale, it 
has been felt that the danger still existed, and now and again in 
isolated cases recourse was had to the old baneful practices. To 
avert the peril, once for all, a vigorous effort was made to effect 
an arrangement by which wages should rise and fall according to 
the fluctuations in the values of coal. A committee of the 
South Yorkshire Coalowners’ Association has met deputations of 
the miners, and it seemed almost certain that an amicable 
agreement would be come to, Unfortunately the negotiations 
begun in December of 1885 have terminated in October of 1886 
in what appears to be a collapse. From the correspondence 
between Mr. F, Parker Rhodes and Mr. Benjamin Pickard, M.P. 
—pervaded, it is evident, y a regrettable tone of asperity— 
there is not much hope of the dropped thread being picked up 
again for some considerable time. The rock on which the 
scheme has wrecked is the old one of “standard.” The miners 
wanted the then rate of wages to be considered the minimum, 
and the appointment of a Board of Conciliation to whom further 
questions should be referred. The coalmasters considered that 
no scheme could be made to work satisfactorily unless accom- 
panied by a fair and equitable sliding scale. They also objected 
to the then rate of wages being accepted as the minimum rate 
payable under the scheme. On these points of difference the 
representatives of the two parties engaged in a very long con- 
troversy, in which each party charges the other with being 
responsible for the stoppage of the negotiations. What the 
public are more concerned about is this, that the first turn of 
prosperity may tempt the mines’ officials to seek higher wages, 
which, resisted by the coalmasters, would involve the district in 
the old trouble, with all its attendant loss and suffering. 


THE CABLE TRAMWAY IN BIRMINGHAM, 

Tue cable tramway in Birmingham, which is exciting 
great interest, is about to be commenced from the designs of 
Mr. E. Pritchard, C.E., and Mr. Joseph Kincaid, C.E., of London, 
engineer to the Central Tramways Company. There will be two 
miles and five furlongs of single line, the cost of constructing 
which is estimated at from £23,000 to £25,000, or about £9500 
per mile. The line first to be commenced will extend from 
Colmore-row to the borough boundary in Hockley. It is to be 
laid upon a 3ft. 6in. gauge, corresponding with that of the 
newer tramways throughout the town. For driving it there 
will be provided at the company’s premises in Whitmore-street, 
Hockley, two engines of 300-horse power each. These, however, 
will suffice to work another circuit of cable. The aid of elec- 
tricity will be invoked to apprise the engineer of the breakage of 
any of the strands of the cable, so that he may know when to 
expect the damaged portion to pass through the engine-house. 
It is hoped that the line will be ready for opening by May. It 
will, it is intended, be a marked improvement upon the cable 
tramway on Highgate-hill, from which it will differ in a number 


BUENOS AYRES AND ENSENADE PORT RAIL- 
WAY BRIDGE OVER THE RIACHUELO. 

Tue engravings on p. 286 illustrate a fine bridge constructed 
from the designs of Mr. Edward Woods, President Inst. C.E., 
to carry the Buenos Ayres and Ensenade Port Railway over the 
Riachuelo at Barraccas. The ironwork has been made by the 
Horseley Company, at Tipton, and of it we shall give further 
engravings and description in another impression. 


PETERSFIELD SEWERAGE AND WATERWORKS. 

On 287 we publish engravings illustrative of part of the 
new aoe of Petersfield, from the designs of Mr. Henry 
Robinson, M. Inst. C.E., Westminster. Other engravings and 
description will follow in another impression. 


Tue Navies oF GREAT FRANCE, ITALY, GERMANY, AND 
Russ1a.—The late Director of Naval Construction, Sir Nathaniel 
Barnaby, has prepared a sheet of diagrams, bringing clearly before 
the eye the salient features of the superior portions of the fleets of 
five European Powers, with a view of assisting the public to form 
a judgment on difficult technical questions of great national 
moment. The diagrams are now in the press, and will shortly be 
published by E. Marlborough and Co., 51, Old Bailey. 

Beprorp Pr1.—The death is announced of Rear-Admiral Bed- 
ford Pim, at Deal. He was the eldest son of the late Mr. E. 
Bedford Pim, and was born in the year 1626, His mother was 
Sophia Soltau, daughter of Mr. J. F. ison. He was educated 
at the Royal Naval School, and then entered the Navy. He was 

pularly known through his brave exploits in the Arctic Seas when 
arene hy and for very forcible partiality to the old system of war 
vessels and seamanship. Having risen to the rank of captain, he 
changed his vocation and entered himself as a student at the Inner 
Temple, and was called to the Bar in 1873, He sat as M.P. for 
Gravesend, in the Conservative interest, in the Parliament chosen 
in 1874, defeating Sir Charles Wingfield. His name still stand 
in the Navy list, he subsequently obtained the rank of rear-adm 
He was well known in literary and scientific circles, and he occa- 
sionally a in public as a lecturer. The deceased admiral 
married, in 1861, Mary, daughter of Mr. Henry Locock. When 
the Erebus and Terror were given up for lost, an active share 
was taken by Lieutenant Pim in the search expeditions, and 
it was be who virtually accomplished the North-West Pas- 
sage, by passing from the vessels which had entered the 
Aretic regions from the Atlantic, to that of Maclure, who 
had penetrated from the Pacific. He did excellent service at 
the Peiho Forts, as a little earlier he did with his gun-boat at the 
bombardment of Sweaborg, where also he was wounded. Admiral 
Pim was a boisterously English partisan. He was, indeed, one of 
the last of the Old Guard. The Standard observes of him that, 
* though latterly reconciled to steam, he, like Admiral Rous, never 
failed to look back on the decay of three-deckers as a sign of the 
decadence of the Navy. Foreigners in merchant ships, Free Trade, 
dandy officers on the quarter-decks, luxuries such as preser 
meats, and other new-fangled notions, had the hearty contempt of 
the sturdy old tar, who had begun life on board a merchant ship, 
and regarded the British seaman as best reared on salt junk, pea 
soup, his regular lime juice, and liberal allowance of rope’s end 
to teach him his duty.” 
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THE ARLESEY PORTLAND CEMENT WORKS. 


THE PULSOMETER ENGINEERING COMPANY, ENGINEERS. 


NEW PORTLAND CEMENT WORKS AT 
ARLESEY. 


Tue above illustrations show the side nearest to the Great 
Northern Railway of the Portland Cement Works recently erected 
at Arlesey Siding, Great Northern Railway, by the Arlesey Lime 
and Portland Cement Company, and the smaller engraving shows 
the opposite side. A plan of the works is given on p.292. The 
whole of the building, machinery, &c., were designed by the Pulso- 
meter Engineering Company, which has also manufactured and 
supplied the machinery. The works are now turning out Portland 
cement of the highest quality. The machinery already erected 
consists of two similar horizontal condensing engines 20in. dia- 
meter of cylinder by 36in. stroke, running at 60 revolutions per 
minute, fitted with variable expansion gear, and each capable of 
indicating from 93 to 180- 
horse-power. One of these is 
used for driving (1) the slurry 
mills, each 18ft. diameter; (2) 
the slurry wheel 18ft. dia- 
meter, for raising the slurry 
which is driven at slow speed 
by new differential gear; (3) a 
set of special rolls through 
which all the cement slurry is 
passed ; (4) the mixer, a new 
machine for incorporating the 
slurry; (5) slurry plunger . 
pumps, 10in. diameter by 16in. 
stroke, which raise the slurry, 
after it has passed through 
mills, rolls, and mixer, to the 
top of the kilns; the second 
engine actuates (1) a specially 
designed crusher which re- 
duces the cement clinkers to 
pieces about gin. cube, so as to 
diminish the work performed 
by the stones; (2) the mills, 
which are of the Pulsometer 
Engineering Company’s self- 
contained pattern — already 
illustrated in THe ENGINEER. 
A single Lancashire boiler 7ft. 
by 28ft.—steel—working at a 
pressure of 80 1b., furnishes 
steam for the whole installa- 
tion. It is fed by a Deane 
steam pump 54in. by 33in. 
by 10in. stroke. Special in- 
terest attaches to these works, 
costly and fruitless attempts 
having been made in times 
past to manufacture Portland 
Cement from materials on the 
estate. This is, we believe, 
the only locality near London in 
which gault clay and chalk are 
found together. Careful analy- 
ses made by Mr.G. M. R. Layton, 
the managing director, proved that these materials were capable 
of being manufactured into cement of high quality, and the sub- 
joined tests will show that with care and judgment no materials 
can be more beneficially employed for the purpose. Average 
breaking strain after seven days of 100 briquettes of 1}in. by 
l}in. by Adie’s machine, 1020°421b. Average of 50 lin, bri- 
quettes, 398 lb, The cement is already in far greater demand 
than can be hw gregg by the present kiln power, and additional 
kilns, paten’ by Mr. Layton, are now being erected. The 
result of the substitution of the special rolls and mixer for the 
ordinary wet stones has been highly satisfactory. The arrange- 
ments are specially made with a view to saving labour, and the 
= of the material in the cheapest way direct through the 

or 


NEW CATTLE MARKET, NOTTINGHAM. 
THis town has suffered very considerable inconvenience and 
annoyance in consequence of the position of the old cattle-mar- 
ket. It was situated in the very heart of the town and distant at 
least a mile from any railway station, and all cattle therefore 
brought in by railway had to be driven through the principal 
streets of the town in order to reach the mar! About two 


ears ago the Town Council decided to build new Police and 
istrates’ Courts, and the site chosen was a portion of the 

old market referred to above. This therefore necessitated the 
removal of the market, and it was decided to lay out a new one 
on a site at the southern end of the town closely adjoining the 
Midland Railway Company’s main line. It has an area of upwards 
of seven acres, and is situated about 300 yards from the main 
public road; between the market and this public road there 
intervenes a canal belonging to the Great Northern Railway 
Company ; this was crossed by means of a bridge 60ft. wide. It 
was constructed of wrought iron girders, with facia, cornice, 
and parapet of cast iron ; the flooring of the bridge is of wrought 


buckled plates, with Portland cement concrete thereon to receive 
surface paving. The market has two entrances, and the approach 


VIEW FROM KILNS AND ENGINE HOUSE SIDE. 


road referred to is 60ft. wide, and is divided for “in” and “ out” 
traffic. It contains very extensive accommodation, and the 
whole of the pens and stalls are of iron. The pigs and calves 
will be accommodated in a covered building about 140ft. long 
and 48ft, wide; the building is lighted from the roof and the walls 
are lined with white glazed bricks toa height of about 6ft. above 
floor level. Lairs for beasts are also provided where they can 
remain for a day or two prior to or after the large market which 
is held on Wednesdays. The ents for the sale of 
beast by auction are very complete, and have been carefully 
planned; there are stands for six auctioneers, the largest con- 
taining accommodation for the sale of about 250 beast. The 
unloading platform is 410ft. long and 45ft, wide, and contains 
numerous pens or docks into which the cattle are collected 
before being driven into the market; the sidings adjoining the 
platform are in direct communication with the Midland, the 
Great Northern, and the London and North-western companies’ 
lines. On the platform are railway companies’ offices, and also 
a room for the drovers to shelter in while awaiting the arrival 
of cattle. The cattle stalls and auctioneers’ stands will acccom- 
modate about 1100 beast, besides the accommodation provided in 
covered lairs. The sheep pens, 180 in number, will accommodate 
2500 sheep, and there is a space provided under cover for about 


450 pigs and calves in 47 pens. The market is so arranged and 
planned that the accommodation can be doubled at a compara- 
tively small outlay, as the whole of the main roads and approaches 
are laid out in view of an immediate extension being required. 
The offices and refreshment rooms are in two blocks; the former 
block contains offices for auctioneers, a public room for the 
settlement of accounts, and also a bank; the latter block con- 
tains a refreshment room 50ft. by 18ft., also one of smaller 
dimensions, a dining room, kitchen, and other appurtenances. 
The horse fair and hay and straw market will be held on a 
piece of ground adjoining the main entrance road, and has an 
area of about 14 acres. Two weighing machines have been pro- 
vided, one for weighing hay and straw, the other for weig 

cattle. The drainage is thoroughly efficient, the pipes u 

were Hassall’s patent pipes, 
and the upper end of each 
length of drain is supplied with 


of Field’s automatic flushi 
syphons ; the market is lighi 
with gas, and water is laid on 
to numerous hydrants in all 
the various blocks of pens and 
stalls. 


One of the most important 
features in the market is the 


pens, stalls, lairs, unloading 
platform, and also the sub- 
sidiary roads, which are 30ft. 
wide, are laid with Portland 
cement concrete composed of 
finely broken granite and 
cement in the proportion of 
two of the former to one of 
the latter. All the cement 
used for the work was tested 
and had to stand at least 
400 1b. on a briquette an inch 
square, or was rejected; the 
concrete for the roads was 3in. 
thick, the remainder was 2}in. 
thick, and the whole of it was 
laid on a foundation of Port- 
land cement concrete about 
6in. thick. The surface of con- 
crete paving was grooved, ex- 
cept in sheep and pig pens, so 
as to give increased foothold, 
and the area of the concrete 
pavement altogether is 20,000 
square yards. The main roads 
in the market were paved with 
4in. by 4in. granite “setts” 


thick ; the joints in the paving 
were run in with 
position of pitch and tar; 
the area of the granite “sett” 
pavement is nearly 9000 square yards. The entrance gates are 
a very good example of wrought ironwork, and are made by 
Messrs. Smith and Co., of Birmingham; at each of the two 
entrances is a lodge for a caretaker. The buildings are of brick 
with Hollington stone dressings, and are covered with red 


iles. 

The site chosen for the market had one disadvantage, inas- 
much as it was low lying meadow land and had to be filled up 
from 6ft. to 7ft., requiring from 80,000 to 100,000 cubic yards 
of material. This rendered the foundations costly, and also 
necessitated the continuous use of a steam roller to consolidate 
the material. The works were commenced in July last year, but 
the contractors were very much hindered by the severe weather 
last winter, and the completion of the work was delayed at least 
two months thereby. The estimated cost of the works, includi 
cost of land and filling up site, was £32,000; the actual cost 
be about £30,000. 

The new market was opened by the Mayor of Nottingham, 
Mr. W. Lambert, on the 28th September, and on that occasion 
he was presented with a very handsome gold key with which to 
perform the ceremony. The company present at the opening 
included Earl Manvers, Sir Henry Bromley, Colonel Seely, the 


majority of the members of the Town Council, the magistrates 


a tank which is fitted with one 


paving; the whole of the 


laid on a bed of concrete 8in. - 
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THE ARLESEY PORTLAND CEMENT WORKS—PLAN. 
(For description see page 291.) 
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for the borough, and a large number of gentlemen in the town and 
county interested in farming and agriculture. After the opening 
ceremony the company very closely inspected the market, and 
afterwards the invited guests, numbering about 130, adjourned 
to the Council Chamber for luncheon, which was provided by 
the Mayor. 


The borough engineer, Mr. A. Brown, was complimented by | 


the chairman of the committee, by the Mayor, and by other 
speakers upon the successful completion of the market and on 
the manner in which the work had been designed and carried 
out. The new market has been designed by and has been carried 
out under the immediate superintendence of the ——_ 
engineer, Mr. Arthur Brown, Inst. C.E., assisted by 
deputy engineer, Mr. Charles Mason. 

The contractors for the buildings, offices, &c., were Messrs. G. 
Bell and Son, of Nottingham; for the stone work of bridge, 
drainage, and general engineering works, Messrs. Foster and 
Barry, of Nottingham ; and for the ironwork, Messrs. E. C. and 
J. Keay, of Birmingham. The concrete pavement has been laid 
by Messrs. Cordingley and Sons, of Bradford, and Mr. W. 
Holloway has ably acted as clerk of works, 


THE IRON AND STEEL INSTITUTE. 


Tue Autumnal meeting of the Iron and Steel Institute, 
commenced on Wednesday, Dr. Percy, the President, being 
in the chair. There was a fair attendance. Dr. Percy 
announced that Mr. Daniel Adamson, of Manchester, had 
been nominated President for the ensuing year by the 
Council, and the nomination was eine with acc! - 
tion by the meeting. Mr. Adamson, in returning thanks 
for the honour cenferred on him, said that he believed he 
was the first engineer or iron user, who had ever filled the 
chair, and he would leave nothing undone to promote the 
best interests of the society. 

Dr. Percy then delivered his address, which was less 
interesting in some respects than that which he gave at 
the last meeting of the Institute in London. He began 
by explaining that the meeting was held in London to 
give the members an opportunity of visiting the Indian 
and Colonial Exhibition; and for their guidance a report 
had been prepared on the iron-making resources of the 
British Cieeke by Mr. P. C. Gilchrist and Mr. Edward 
Riley, which would be placed in their hands. We ma 
say here that this report is a pamphlet of 137 pages, f 
of valuable information, the results of no fewer than fifty 
analyses of ores made by Mr. Riley being contained in it. 
Dr. Percy then went on to speak in high terms of the 
papers to be read, and he called attention to three in par- 
ticular, on chrome steel, on the Indian system of 
casting chains, and on alloys of iron and chromium. 
He then reviewed at some length the history of chrome 
steel, which seems to have been first mentioned by 
Bertier in 1821. He found that steel alloyed with 1 to 
15 per cent. of chromium forged well, carried a good 
edge, and presented a beautiful damask appearance when 
treated with dilute sulphuric acid. After referring to the 


labours of M. Rolland, Dr. Percy went on to speak of the 
Chrome Steel Company of Brooklyn. It was made in 
Sheffield and in France. The special peculiarity of chrome 


steel was that it was not spoiled by being heated to a high 


temperature for a long period, while its tenacity exceeds 
that of every other steel. It pierces, but cannot be pierced 
by, every other steel. Chromium makes steel hard without 
making it brittle. Dr. Percy then called attention to a 
piece of ploughshare which he had obtained from Mr. D. 
Greig, of Messrs. Fowler and Co., Leeds, which Mr. 
Greig said was made in the United States, and was 
quite unequalled by any English share. It seemed 
to consist of a malleable iron core, with steel cast round 
it. He then dealt at considerable —_ with a patent 
being introduced into this country by Mr. Norden- 
felt for the use of aluminium as an alloy for iron. 
Aluminium possesses the remarkable property of lower- 
ing the melting point of wrought iron and steel. In 
practice wrought iron was raised to the melting point 
and was in the condition of syrup. On the addition of -005 
per cent. of aluminium the metal became suddenly as 
fluid as water, and the occluded escaped treely. The 
cost of aluminium might interfere, but a new system was 
being tried with t success in which clay, carbon, and 
copper were heated in an electrical furnace to an enormous 
temperature, when the clay was reduced, the oxygen 
going to the carbon while the aluminium alloyed itself 
with the copper, from which it was subsequently easily 
separated. . Percy insisted on the necessity for making 
extended experiments on the effect of other metals on 
iron—curiously enough he omitted all referehce to Delta 
metal, an alloy of copper and iron, the copper largely in 
excess—and spoke of the celebrated column at Delhi, 
showing a needle forged from a small piece of the pillar 
which proved that it was wrought, not cast, iron. 

Dr. Percy then plunged into statistics, which he 
a singular aptitude for making interesting and even amus- 
ing. He took for his text a valuable report prepared b 
Mr. Jeans. We shall not attempt to follow him dongs 
this maze of figures; a few, however, will be found 
interesting and worth careful consideration. In 1879 the 
United States produced 2,741,000 tons—of 2000 lb.—of pig 
iron. In 1882, 4,623,000 tons. In 1885 there was a slight 
reduction, the quantity made being 4,529,000 tons, 
The capacity of all the blast furnaces in the United States 
is equal to 6,960,000 tons per annum. Of Bessemer steel 
there was made in 1879,928,000 tons; and in 1885, 1,707,000 
tons. The total capacity of the steel works is 4,102,000 
tons per annum. There are eight works running the Clapp- 
Griffiths process with thirteen converters, capable of turn- 
ing out 200,000 tons per annum. There are also eighteen 
— hearth plants with a yearly capacity of 5000 tons 
eac 


In Great Britain there were 500,000 tons less pig iron 
made in 1885 than in 1880. Of Bessemer metal there was 
made in 1879 834,000 tons, in 1882 1,763,000 tons, and last 
year 1,300,000 tons. There are 119 converters in Great 
Britain, 76 of which were in use last year. If these were 
all worked up to their full capacity, they would produce 
not less than 5,000,000 of tons of ingots perannum. There 
are besides 276 open hearth furnaces, with a capacity of 
3500 tons each per annum. It is worth adding that 200 
tons can be got outof one of these furnaces in the same time 


that 50 tons could be got at first. On every side we saw 
reduction of cost got by reduction of manual labour. Thus 
it has been stated that one Nottingham lace machine can 
turn out as much work as 8000 women. The planing 
machine has reduced the cost of true iron surfaces from 
12s. per square foot to a couple of pence. The work on 
gold chains which used to cost 30s. is now done for 3s. 6d. 
A of steel pens used to cost £7, they now cost 4d,; 
and one steel firm alone supplies 20 tons of sheet 
steel per week to be converted into pens. Dr. Percy gave 
some statistics concerning the railway system of the United 
States, which has a larger mileage by two-fifths than that 
of all the rest of the world put together. Not a pound of 
tin plates is made in the States. Bessemer iron ores 
are ing so scarce, that not less than 2,000,000 of tons 
are import ney from Europe. 

Dr. Percy concluded with an eloquent peroration, in 
which he said that if we would be true to ourselves, and 
not make the mistake of underrating the powers of our 
adversaries, we need not fear the “demon, foreign compe- 
tition. 

Sir Henry Bessemer proposed a vote of thanks, seconded 
by Mr. Adamson, and len unanimously, 

The first r read was by Sir Frederick Abel, C.B., 
F.RS., and Colonel Maitland, superintendent of the 
Royal Gun Factories, Woolwich, 


On THE Erosion or Gun Barres By Powper Propvucts, 


The peculiar action of powder products upon the inner 
surface or bore of a gun, as they rush from the seat of the 
charge towards the muzzle, whereby more or less 

scoring or erosion, is produced, is ascribable to the co- 
operation of three causes, viz., a softening if not a fusin 
effect, exerted upon the surfaces of the metal by the hig 
heat of the explosion, an increase of this softening or 
fusing effect by the chemical action of the sulphur upon 
the metal at the high temperature to which the surface of 
the latter is very rapidly raised, and the mechanical action 
of the rush of gases, vapours, and liquid products upon the 
softened or fused surfaces. The great increase which has 
been taking place during the last twenty years in the 
power of artillery has brought the subject of the erosion of 
gun barrels into prominence, and it is not too mnch to aay 
that it now forms one of the chief difficulties to be 
encountered by the maker of a heavy gun. As far as can 
be seen at present, its sufficient mitigation is the one great 
difficulty which seems likely to impose a limit on the size 
and power of ordnance in the future. Erosion is of two 
kinds, technically known as muzzle-loading scoring and 
breech-loading scoring, though both kinds occur to some 
extent in all guns, whether ae or breech- 
loading. Muzzle-loading scoring is produced by the rush 
of the powder products, over the top of the — 
through the clearance, or win which has to ow 
for facility of ramming home the shot along the bore in a 
muzzle-loader. produced by the 
rush of the powder products behind a shot, acting as a gas- 
tight plug, during and immediately after its passage through 
th 


e 
uzzle-loading scoring takes place almost entirely in the 
upper surface of the bore, and that its effect diminishes 
tly as the velocity of the advancing projectile increases, 
h-loading scoring, on the other hand, erodes the bore 
almost equally all round, and extends towards the muzzle, 
till the pressure of the expanded gas is so much reduced as 
to render it ineffective. 

It is evident that, cet. par., erosion will increase with 
the amount of the powder products, with pressure in the 
bore, and with the duration of the time of action. Its 
inconvenience first to be seriously felt in the 7in. 
muzzle-loading gun of 7 tons weight,"which fired a charge 
of 301b. of powder with a shell of 115lb. The great 
strides which have since been made in the weight of pro- 
jectile and the amount of powder charge fired from heavy 
guns have resulted in increased rapidity of the deteriora- 
tion of guns from this cause; and now, that it is proposed 
to arm the Benbow with 16}in. rae py | guns of 
110 tons weight, which will fire a shell of 1800 Ib. weight 
with a charge of 900 Ib. of powder, the question of erosion 
becomes one of paramount importance. The 7in. gun 
above-mentioned was able to fire about 600 full charges 
before the bore had become so badly scored as to 
require its interior to be fitted with a new tube; this 
number of rounds was increased to about 1000 by the 
introduction of an gas check, fitted on the 
base of the projectile. The adoption of breech-loading 
further incr the life of the gon by sealing the muzzle- 
loading scoring still more effectually ; but on the other hand, 
it permitted the useof greatly increased charges of slow-burn- 
ing powder; and the extensive erosion now speedily pro- 
duced in some of the heavier breech-loading guns renders it 
probable that the interior surface of the 110-ton gun will 
require renewal after only a brief existence. Under these 
circumstances it becorhes of very great importance to ascer- 
tain what material best resists erosion by powder products, 
or what treatment of the material is best calculated to in- 
crease its powers of resistance to erosion. It has long been 
known that pure copper high power under certain 
circumstances of resisting wear by powder productsin motion. 
For many years guns have been vented by having a plu 
of copper screwed tightly home into a holedrilled throug 
the body of the piece, a fine vent-hole being then drilled 
through the centre of the copper plug. This description 
of vent resisted the wear of the gas better than vents of 
either cast iron, wrought iron, or steel. : 

In 1885 Captain Noble, C.B., F.R.S., of Elswick, con- 
ducted a series of trials with vents fitted to vessels other- 
wise closed, so that the whole rush of the powder products 
should pass through the vent. The experiments were 
carried out with varying charges of powder, and with vents 
made of steel of different qualities. Three kinds were 


employed, viz.:— 
Hard steel, containing about 0°9 per cent. of carbon. 
Medium ” ” 7 ” ” 
Gun steel ” ” ‘ ” ” 
In Captain Noble’s;opinion the” results showed that the 
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The subject was now seriously taken in hand in the 
Royal Gun Factory, and an extended series of experiments 
was commenced with a view to endeavour to ascertain the 
true cause, under service conditions, of the variability 
found to exist in the resistance offered to erosion by the 
material composing different gun-barrels, Thirteen rifled 
steel barrels, of fin. bore, were tried, firing 100 rounds 
each with 10} lb. charges of pebble powder and 6 Ib. shot, 
fitted with service driving rings: these were screwed 
into the mouth of the chamber of a 22 cwt. breech-loader. 
Gutta-percha impressions were taken after each batch of 
twenty-five rounds, During the preparations of the barrels 
Specimens were cut in prolongation of the bores and tested 
mechanically, and the fats ingens of carbon, silicon, and 
manganese were determined in samples of the metal. The 
average pressure of the gas was about 13 tons per square 
inch, measured in the powder chamber. 

The following table gives the results obtained :— 


ii ats Hil 4 

1 | 8568 | 19 | -a19 “107 | 

2 | | -2381| deter- | deter- | { Unhar- 
mined. | mined. 

8 | 4707 | 25 | ‘| “059 44°0 

4 | 8705 | 4:1 | | -655 47°6 

5 | 7494 | 6:0 | | -475 “054 | 85°0 

6 | 21% | 6-2 | 160 | “42 | 

7 7 6°4 *172 *255 “119 28°2 

8 | 7380 | 79 | | -790 | | 

9 | 16% | 8-0 | | 1-050 { 66°2 

10 | rear | 9-8 | ‘| |” 

| miss | | -407 051 | 40°6 

12 | 8938 | 12:0 *182 27°4 

| deter | dover. | deter 
mined. | mined. | mined. 


There may be some slight difference in the resisting power 


chemical examination and machine testing fail altogether 
to account for the position of the barrels in order of merit. 
Thus the worst and the worst but one are respectively the 
highest and nearly the lowest in carbon, the hardest and 
nearly the softest. The first, the fifth, and the tenth are 
very closely allied, both in analysis and machine testing. 
Whatever the action of carbon, ese, or silicon might 
be, whatever effect bardness or softness might have, in 
romoting or retarding erosion by powder products, and 
y the passage of the projectile through the bore, it now 
became evident that some agency, hitherto unsought for, 
overpowered them and dominated the results. 

The writers of this paper were led by these results to 
take up two independent lines of inquiry. One entered 
upon a complete chemical examination of specimens of 
those metals which had exhibited similarity in composi- 
tion and considerable differences in their resistance to 
erosion, and instituted an examination of their structure 
as developed by chemical reagents, Information was also 
sought for by the careful determination of the specific 
gravities of several of the specimens. The other experi- 
menter, guided by the shape and size of the pieces from 
which the barrels had been cut, determined to isolate the 
work done on the metal by forging, and to determine its 
effect on resistance to erosion. e results of the two 
inquiries are given in the paper in the words of the official 
reports made by the writers. 

equally consistent ughout the series of specimens thus 
examined. They a to indicate that the difference 
the ch the different barrels were 

powder was, at any rate to a considerable 
degree, to be referred to the cen of mechanical treat- 
ment which the metal had received, and to the uent 
extent to which uniform fibrous structure had been deve- 
loped. It appears that the more steel is worked or forged, 
the less it suffers from the eroding effect of powder-gas, 


of the surface, due to high or low carbon, but that is small 
compared with the effect of putting plenty of work upon 
the material.” ; 

Since the foregoing report was submitted, a careful 
determination has been made of the specific gravities of 
the four specimens therein referred to, and the following 
results were obtained :— 


” 
These results to confirm the correctness of the in- 
ference in the of the quoted reports—that the com- 
po high specific gravity of the specimen in the 
ge series, which ranked first in its power to resist 
erosion, was due to that metal having been worked to a 
greater extent. A barrel of Parson’s manganese bronze is 
also under trial, with the object of comparing the influence 
of working, with a different description of metal, upon its 
power of resisting erosion. During the early experiments, 
iven in the table, a barrel of cast iron was also tested ; it 
roke up at the sixth round, but the experiment was con- 
clusive, nevertheless, as it was found that the erosion was 
very considerable—being r, in fact, than in the best 
of the steel barrels after fifty rounds. 


It is to be regretted that the discussion which followed 
was of very little utility. This is not remarkable, how- 
ever, as no one had any experience to go on except the 
authors of the . A letter was from Lieutenant 
Jacques, of United States Navy, asking if the 
specimens’ referred to were all cut from the same 
ingot or taken promiscuously. Mr. Vickers, of Shef- 

id, pointed out that the chemical composition of steel 
could not alone account for its iarities, contradictory 
results being often obtained. Mr, Adamson held that the 
quantity of foreign matter in the shape of carbon, &c., in 
a gun steel must affect its liability to erosion. We fail 
to understand what this means, He also maintained that 
tempering steel in oil was a great mistake and did much 
hoe ee Markham confounded erosion with corrosion, 
and did not therefore contribute much of value to the dis- 
cussion. Sir F. Bramwell explained that the experimental 
barrels were screwed into the chambers of guns, in order 
that the action of the powder gases might be intensified, 
so as to shorten the duration of the experiments. It 
had been observed that the exhaust Pa ses in oscillating 
engines leading ight to the condenser were much 
eroded in process time, but the steam trunnions 
were not. As the size of a gun increased, the surface 
subjected to the erosive action of the powder gas diminished 
in a rapid ratio, and thus the wear and tear was vastly 
augmented in large, as com with small sorts of 
guns, Mr. Hall—of Messrs. Jessop—stated that his firm 
was now ing a gun specially constructed to prevent 
erosion, concerning which particulars would be made 
public in due time. Sir Henry Bessemer said the action 
was possibly like that of the sand blast, and suggested that 
experiments should be made with meal powder to test this 
point. Colonel Dyer stated that the said erosion took 
evar in the pipes of hydraulic press rag = where no sand 

last action could possibly occur. . Vickers added to 
his former remarks that filteen years’ experience with steel 

damson on oil tempering, which he said gives ighest 
elastic limit to — 

Colonel Maitland, replying on the discussion, answered 
several questions, and pointed out that the products of 
fired gunpowder are either us or liquid, and that as 
one of the barrels which behaved badly not been oil 
tem , Mr. Adamson’s argument fell flat. Sir Frederick 
A a the remarks of Colonel Maitland. 
Sulphur did no doubt act on the gun, for he had found 
sulphide of iron in powder taken out ofa gun. As 
to the sand blast view, he did not think that would hold 
water, because gun-cotton behaved even worse than gun- 
powder in the matter of erosion, and there were certainly 
no hard particles with it. The steel used was taken from 
that actually in the service. He concluded by saying that 
the paper was imperfect because the experiments were not 
complete, and it had only been read at the earnest request 
of Dr. Percy. This concluded Wednesday’s proceedings, 


EXPRESS ENGINE, NORTH BRITISH RAILWAY. 
In our impression of the 17th ult. we gave illustrations of the 


fine bogie engine exhibited at Edinburgh by Mr. M. Holmes, - 


locomotive superintendent of the North British Railway. We 
publish this week, as a supplement, a sectional elevation and 
plan of this engine, and also two half cross sections. A tabular 
statement of dimensions will be found on p. 234, Sept. 17th. 


THE INVENTION OF THE SEXTANT.—Dr. J. L. Dreyer points out, 
in the Astronomische Nachrichten, No. 2789, an historical error 

some fifty years ago by . Rigaud in a series of papers 
communicated to the Nautical Magazine. In the books erred 
to, it is stated that the principle of the construction of the sextant 
was communicated to John Hadley by his brother, a Captain 
Hadley, who had in his ion a sextant given to him 
Captain —s brother of Thomas Godfrey, of Philadelphia, the 
i inventor of the instrument. But it — there never was 
such a Captain Hadley. The brothers of John Hadley were—one 
a ister, the other a physician; and he himself was not an 
instrument maker by profession—as has been asserted—but, as an 
first to bring t ae ing of reflecting telescopes to any pe: ion. 
On May 13th, 1731, John Hadley communicated to the Royal 
Society a description of his reflecting octant; and, after some 
hesitation, Halley declared himself satisfied that Hadley’s idea 
was quite different from that of Newton, who had invented an 
instrument founded on the same principle. It isno doubé true that 
Thomas Godfrey, a glazier of Philadelphia, had invented an 
instrument of this kind about the year 1730; but the first intelli- 
of his invention did not reach England before the month of 
May, 1732, in a letter from James Logan to Halley. Godfrey’s 


about November, been tried th ~~ 
Truman, of which John Cox was master. The first model 

Hadley’s octant however, been by his. brother 
George about summer of Mod 


i Specific gravity of a = 7°844 
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AIR-COMPRESSING MACHINERY, BEAUMARIS SEWERAGE WORKS. 
THE BRITISH GAS ENGINE AND ENGINEERING COMPANY, ENGINEERS. 
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DETAIL OF AIR COMPRESSOR 


ATKINSON'S AIR-COMPRESSOR, BEAUMARIS SEWER- 
AGE WORKS. 

THE machinery we illustrate above comprises Atkinson’s 
air-compressors for low pressures, such as those required for 
Shone’s sewerage system. Air-compressors for, say, 50 Ib. pres- 
sure and upwards are common commercial machines, which are 
made of several very satisfactory types; but this cannot be said 
of compressors to work at pressures below this and higher than 
can be — aw from a fan or blower. A suitable 
compressor for over . pressure is a very unsatisfactory com- 
pressor for 10 lb.; valves suitable for the higher would 
probably cause a resistance of at least one poun 
in drawing in the air, and another pound in expel- 
ling it—say two pounds in all. This amount ona 
mean pressure of 40 Ib. or 50 Ib. is not a very 
serious proportion, but on a mean pressure of 
seven or eight pounds is a very considerable per- 
centage of the power put into the air. The air- 
compressor shown at Fig. 3, is specially designed 
for dealing with these low pressures, and in con- 
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stroke. The delivery line, in diagrams Figs. 5 and 7, is not 
parallel to the atmospheric line, but this is due to the fact that 
the diagram was taken when the compressor was being tested at 
the works, and for this purpose was coupled up by a very small 
en ee is due to the excessive resist- 
ance of this small pipe. 
In Shone’s pneumatic sewage system the compressed air is 
stored up in a reservoir, from which the ejectors obtain their 
supply as they require it, so that the demand for the compressed 
air is intermittent and variable ; for economical reasons, 
fore, it is necessary to be able to regulate the supply to suit the 
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pressure main or in the reservoir is admitted below this valve, 
which is held down by the adjustable spring ; if the pressure in 
the reservoir rises above what the spring is set to it lifts the 
small valve and lets this pressure on to the diaphragm, 
which then stops the suction valves from closing and prevents 
the pump from delivering any more air until the air pressure in 
the reservoir falls, when the easing valve is closed by the spring, 
and any air pressure below the diap is allowed to escape 
mt § the small leakage valve, which is always left a little 
open for this purpose. It is sometimes necessary to start these 
compressors when the air reservoir is ; if they were 
allowed to compress air this would be difficult 
with a gas engine, but opening the — 


k--—-12 


valve the air pressure is allowed to pass round 


easing valve, and so | as there is any pressure 
at all in the reservoir the suction valves cannot 
oe close until this starting valve is closed. 


The delicacy of the action of this easing gear is 
surprising, as shown by the series of ou 
to the 


junction with Atkinson’s differential gas engine, 
is the arrangement of two-horse power combined 
engines and pumps supplied by the British Gas 
Engine and Engineering Company to the Beau- 
maris Corporation to compress air for working 
Shone’s pneumatic sewerage system, which has 
been adopted by that town. 

It will be seen from the illustration that the 

tom of the cylinder leading to space between 

the suction and delivery valves. These valves 
consist of annular thin rings of phosphor bronze 
or Delta metal, closing annular passages in the 
seatings; ribs on the under side of the delivery 
seating guide the suction valves, and a guard 
plate guides the delivery valves. The whole of the valves, seats 
guides, &c., are threaded on a central bolt, having a handle at 
the top, and are so arranged that, presuming anything should 
go wrong with the valves, they can be removed by taking off the 
top cover and lifting out the valves by the handle; a duplicate 
set can be put in and the cover replaced, the whole operation 
being done in two minutes. The valves are very light, and have 
only yin. lift to give a very large valve opening, and, as will be 
seen by the indicator diagrams, the suction line cannot be 
defined from the atmospheric line excepting at the commence- 
ment of the suction stroke caused by the resistance of the air 
being put into motion. It will also be seen that compression 
commences coincidentally with the commencement of the return 


ATMOSPHERIC LINE 
Figs, 6 & 7—AIR COMPRESSION DIAGRAMS. 


demand, and for this purpose the easing as appli- 
cable. It consists of a lifter sliding mae end of ° bolt 
which unites the valves and seats, and has ribs or fingers that 
rise up close to the under side of the suction valves ; if this is 
lifted up it holds up the suction valves so that the air drawn in 
to the compressor, instead of being compressed, is expelled out 
through the suction valves so long as these are held up. . The 
lifter is lifted by the diap shown below it, and which is 


suspended from the valve-box by a couple of bolts; if pressure is 
admitted below the diaphragm the lifter is forced u 80 as 
to hold up the suction valves ; this pressure is by the 
easing valve shown in the se; view, Fig. i 
valve fixed in any handy posi 


4. 
; the pressure of the air in the 


Fig. 7, taken when the reservoir is chi | 
desired pressure to which it is set, and the dia- 
hragm governor was acting on the suction valves. 
e successive di of air take place later 
and later until the suction valves are held firmly 
up and the diagram becomes a straight line. The 
instant air is drawn off from the reservoir the 
suction valves commence to work so as to give 
ial deliveries for a small demand, or full de- 
iveries if the re falls more than a fractional 
part of a pound. It is also evident that excep 
the diaphragm itself, which is trifling in cost an 
easily replaced, there are no working parts subject 
to wear or that can get out of order. The valves 
of the compressors, owing to their small lip, 
show no sign of wear beyond being just bright 
where they seat themselves. The combined engine and 
compressor take up very little room, and can be placed in 
charge of any intelligent man or lad. The engine room at Beau- 
maris is 16ft. by 12ft., and contains two of them, besides the air 
reservoir and cooling tank, leaving ample room. Each of these 
ines will lift 10,000 gallons of sewage 26ft. high at the 
furthest ejection station per hour, at a cost of threepence per 
hour with gas at four shillings per thousand feet, a result which 
speaks well for Mr. Shone’s system and for the subject of our 
notice. The engines and air compressors this company are sup- 
plying to the Houses of Parliament to work Mr. Shone’s system 
there are similar in construction, but have double-acting com- 
pressors and the engines are larger. 
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HE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) - 

Tue Autumn Session of the Iron and Steel Institute accounted for 
the absence from market, at Wolverhampton yesterday and at 
Birmingham this—Thursday —afternoon, of certain prominent 
members of the trade. The fact, however, that we are now only 
a week from the quarterly meetings, and that finished iron buyers 
are very generally postponing new operations until these gatherings, 
pein A the importance of the absence of ironmasers in London 
It is gratifying that there is a better feeling in trade this week, 
and next week’s mcetings are anticipated with satisfaction. 
Inquiries are more numerous, and increased confidence is finding 
expression among some of the best informed members of the trade. 
The last quarter of the year will, it is believed, show some 

vival, 

* October finds the mills and forges in possession of more specifi- 
cations than a week or two ago, and under these deliveries are being 
rapidly made, some proprieters being able to supply at once out of 
stock accumulated during the latter half of September. 

In some instances rather better inquiries are reported from 
buyers for export, but the demand for country consumption refers 

rincipally to small lots, and the works continue only irregularly 
employed. The greatly improved position of colonial bor jy in 
consequence of the continued advance in the values of wool is still 
regarded by ironmasters here as a most encouraging feature for the 
future of business. 

The galvanising sheet trade is bean si employed at ruling 
rates, but makers look forward to quarter-day in the hope that 
firmer prices may be then obtainable. This week they are again 
asking 2s. 6d. to 5s. advance on the late minimum, but it is not 
easy to get any rise. Prices vary very considerably according to 
the state of the makers’ order-books, and according to the exact 
nature of the specifications offered. For any orders that are at all 
out of the general run makers Bee to quote against specifications 
ratber than to name an offhand price, Doubles are quoted 
£6 2s. 6d. to £6 5s. at makers’ works, and lattens £6 17s, 6d. to £7. 
Some local buyers, on the other hand, there are who affirm that 
they are g doubles at 5s. per ton less than these figures, and 
lattens at 2s, 6d. less. For 30 gauge sheets, which are rolled by 
only few firms, the quotation is £9 per ton, and makers declare 
that there is nothing in the business even at this figure. The 
advanced price of spelter is strengthening the hands of the gal- 
vanisers. These manufacturers up to a week or two ago were 
freely selling at £9 10s. Liverpool for 24 g., ordinary brands. 

Galvanisers are just now receiving suggestions from cust sin 
the Australias regarding the fluting of galvanised corrugated iron. 
Buyers are urging the adoption of a standard gauge in the fluting 
of the iron and the number of sheets to the ton, according to 

uge. There are so many brands of corrugated iron in the neigh- 

urhood with different sized corrugations, that, Australian buyers 
urge, it would be an immense advantage to dealers here if a stan- 
dard gauge were adopted, so that the difficulty of fitting two brands 
together would be obviated. 

In the plate trade prices are kept down by the severe competition 
from the North of England, Lancashire, and North Staffordshire. 
Tank plates are £6 10s, to £6 15s.; and boiler plates, £7 10s, to £8, 
and on to £9. 

The bar trade k up fairly well on orders, mainly for medium 
and common qualities, for shipment and for local consumption. 
The opinion is stronger this week than last that quarter-day prices 
for best sorts are likely to show but little quotable change. 

The list of John Bagnall and Sons is:—Bars, lin. to 6in., £7; 
6hin. to 9in. flat bars, and 4iin., £8 10s.; 48in. to 4jin., £9; 4Zin. 
and 5in., £9 10s. As to rounds am, the large sizes are :—5in}. 
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and 5}in. £10; 5gin. to 54in., £10 1 5gin. to 5fin., £11; 5fin. 
and 6in., £11 10s.; 6}in. to 64in., £12 10s. Hoops and angles are 
quoted at £7 10s., and rivet iron at £8 10s. to £9 10s., according to 

uality. Sheet quotations are :—20g., £8 10s.; 24g., £10; ard 
a g., £11 10s.; but these quotations are hardly more than nominal, 
Boiler ae are £8 10s., £9 10s., £10 10s., and £11 10s., according 
to quality. 

Steel is selling freely, im from Wales, Sheffield, the North 
of England, and other steel-working centres. Blooms and billets 
are pen at £4 5s, delivered. Rough steel plate ends are about 
£3 10s., and sheared to weight, £4 easy. 

Finished iron buyers who have been commenting upon the possi- 
bility of a reduction in ironworkers’ wages affecting prices in their 
favour should note that the probabilities of such a reduction are 
more remote. The Northern ironmasters have — much with- 
drawn their claim fora drop. This district is unlikely to take any 
action without the North of England first obtains a reduction. 
Consumers who have been standing out of the market on this 
account have now no reason to remain out longer. 

The pig iron market, mainly as regards imported sorts, is again 
strong this week by reason of a er business doing, and of the 
a sa favourable position of Cleveland and Scotch markets. 
Vendors of Northampton and Derbyshire pigs will not readily 
depart from the advanced quotations for which they have been 
lately holding out. peer es are an average of 35s. to 35s. 6d. 
delivered to works ; and Derbyshires, 35s. to 36s. 3d., according to 

d, Some sellers, indeed, are asking as much for Northamptons 
as for Derbyshires. Lincolnshire vendors continue to quote the 
advance of 2s. per ton which they have been lately claiming, but 
the 38s, 6d. to 39s. 6d. now asked is a prohibitory price. 

Native pigs are 50s. for Shropshire sorts, and 52s. 6d. to 55s. for 
Staffordshire makes, with foundry pigs at 31s. to 32s. delivered, 
Birmingham. 

Hematites are 50s. to 52s. 6d. delivered. The West Cumber- 
land Iren and Steel Company, Workington, are endeavouring to 

hh business more than heretofore in the counties of Staffordshire, 

arwickshire, Worcestershire, and Shropshire in hematites and 
manufactured steel. They have just appointed Messrs. Wilson 
a and Co., Wednesbury, their representatives for these 
counties, 

Constructive and railway material ineers and machinists 

k with more confidence just now of the ap soa of trade in 
the early future than I have noticed for months past. I have this 
week been assured by directors of certain leading manufacturing 
concerns in this line that there are evidences of revival which can- 
not be mistaken. If the increased inquiries were only accom- 
panied by increased contract prices the outlook would be much 
more satisfactory. The splendid amount of custom which the 
Indian railways je | the engineering workshops in this count: 
shows s of further valuable augmentation, and the Sout 
Staffordshire and Birmingham engineering shops are sure to get a 
of the contracts, 

is week the South Indian Railway Company is inquiring for 
4000 tons of steel rails, 22,700 pairs of fish-plates, 91,000 fish bolts 
and nuts, 200,000 cast iron sleepers, 75,000 wrought iron tie bars, 
153,000 wrought iron split cotters, an equal number of gibs, 
400,000 cushions, 200,000 keys, and alternative tenders for 100,000 
steel transverse sleepers. The Great Indian Peninsula Company 
requires steel rails ,slee tie bars, gibs, cotters, steel fishing 
axle boxes, and the like. The inquiry from the Southern 
tta Company for cast steel trolley wheels and axles, and a 
supply of manufactured iron, is welcomed, as also is inquiry for 
roofs for locomotive sheds, wrought iron galvanised pipes, ps | the 
like by the Oude and Rohilkund ilway. Railway carriage work- 
shops here are hoping to secure the ironwork and fittings for iron 
goods wagons just now needed by the South Indian Company. 

The members of the South Staffordshire and East Worcester- 
shire Institute of Mining Engineers paid a visit this week to the 
Mines e Commissioners’ splendid pumping engine at 
Bradley. After inspecting the machinery, they assembled at 

when Mr. W. B. Scott, the Government inspector, spoke 
of the Royal Commission on Accidents in Mines, and alluded to 


the salient points in their report. Furnaces at the bottoms ef 
shafts, he remarked, should be provided with dumb drifts, and 
fans should be so placed that an explosion would net render them 
useless. Mr. Scott pointed out how gratifying it was that South 
Staffordshire had succeeded in reducing the number of deaths from 
falls of roof to so low a number; but there was still room for 
improvement, and he commended the subject to them as mining 
engineers, 

he question of mining royalties was discussed at a meeting of 
the Birmingham Trades Council on Saturday, when speakers 
endeavoured to show the injurious influence which they had upon 
the staple industries of the country, and the consequent lowering 
of the workmen’s wages. Its bearing on competition with foreign 
countries was explained, and it was stated that whereas English 
royalties ranged from 3s. 3d. per ton in this district to 6s. 3d. in 
Cumberland, those of Germany and France were only 6d. and 8d. 
per ton respectively. The chairman remarked that when coal was 
dear they heard nothing about royalties, and it was a serious ques- 
tion whether owners could be dispossessed of them. 

The members of the Midland Association of Gas Managers, at 
their quarterly meeting at Birmingham, have elected Mr. Henry 
Hark, Birmingham, president for the ensuing year. During the 
meeting Mr. J. F. Bell, Stafford, read a paper on “‘ Coal-tar as a 
Fuel for Heating Retorts,” which gave particulars of Mr. Bell’s 
experience at the Stafford Gasworks, and it was followed by a dis- 
cussion. 

In consequence of the decreased value of residuals, the Wolver- 
hampton Gas Company has d an advance in the price of 
their product of 2d. per 1000ft., making it 2s. 6d. per 1000ft. 

An attempt is being made to unite the operatives in the various 
trades with a view not, it is stated, to bring about strikes, but to 
devise more reasonable methods for protecting their interests. 
The ironworkers and miners of Oldbury have expressed themselves 
in favour of such a scheme, and it is stated that a conference of 
the miners of the Forest of Dean, Warwickshire, and the Midland 
Counties to consider this question, will shortly be held. 

The operatives in the Walsall chain trade have decided to accept 
no modification of the masters’ terms which shall be lower than 
their recent es, They declare their intention of living on the 
“starvation allowance” of 2s. 6d. a week rather than make any 
concession, 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—The iron trade of this district is certainly develop- 
ing a decidedly improved tone, and the better feeling to which I 
have made reference in previous notes finds an increasing and more 
definite expression, at least so far as makers and merchants are 
concerned. As regards users of iron I do not find that there is any 
appreciably increased weight of business coming into their hands 
to bring them into the market at present for any much larger 
quantity of iron than has been sufficient to cover their require- 
ments for some time past, but there is unquestionably more inquiry 
in the market and more disposition to buy, with better prices 
obtainable than have been got recently. All this of course 
gives a more hopeful tone, and if it continues — although 
the immediate outlook does not point to any definite 
substantial improvement—cannot fail to give some stimulus 
to trade. The chief factor in the stronger tone which has 
come over the market is still, however, the restricted output, and 
it still needs to be followed up by a really better trade. There 
seems to be a disposition to take a more sanguine view of the 
future, and the reports from America are more encouraging. This 
week I saw a private letter from a gentleman connected with the 
iron trade, who has gone across specially to make himself person- 
ally acquainted with the prospects of trade in the United States, 
and he writes most favourably of the outlook there, the — 
of trade being better even than he anticipated. Before, however, 
any very confident feeling can be established as to a really better 
trade here, there must be some substantial movement in the large 
industrial branches which are the chief consumers of iron, and this 
does not yet show itself. The condition of the engineering trades 
remains without appreciable improvement, anything like real 
active employment being confined to a very few concerns, and 
these chiefly engaged on special work; the general complaint is 
still that orders are very scarce, and any new work coming upon 
the market is competed for at quite as low prices as ever. 

In the iron market a fairly animated tone has characterised 
business during oy ose week, and there was again a full averag: 
attendance on the chester iron exchange on Tuesday, with a 
tolerably good inquiry for both pig and manufactured iron. Lan- 
cashire makers of pig iron have sold a moderately large weight of 
iron during the week, and — are now asking an advance of 6d. 
to 1s. per ton upon the prices they were taking last week, No. 4 forge 
being quoted at 36s. 6d. and No. 3 foundry at 37s., less 24 per cent., 
delivered equal to Manchester, and they are indifferent about 
booking further orders even at their advanced rates. In district 
brands there has been a moderate business doing in foundry quali- 
ties, which are firm at 38s, 6d. for Derbyshire and 36s. 6d. for 
Lincolnshire, less 24 per cent., as the minimum for 
to Manchester, but forge qualities meet with only a very limited 
inquiry, and for Lincolnshire brands, to which what business there 
is doing is chiefly confined, it is difficult to get more than 34s. 6d. 
to 35s., less 24 per cent., delivered into this district. In outside 
brands there have been some fairly large sales of both Scotch and 
Middlesbrough, and sellers have been able to get an advance upon 
late rates without difficulty. 

Hematites are meeting with a better demand, and are firmer in 
rice, 51s. 6d. to 52s., less 24, being now quoted for No, 3 foundry 
elivered into this district. 

In manufactured iron there is more business stirring, and makers, 
who are rey tarony well supplied with orders, are asking an 
advance of 2s. per ton upon the recent minimum rates, 
delivered into the Manchester district being now quoted at £5, 
hoops £5 7s. 6d., and sheets £6 7s, 6d. for singles, and £6 12s. 6d. 
for doubles. These prices are not being held to in all cases; but it 
would be difficult to place out orders at quite the old rates. 

It may be of interest to point out in connection with the recent 
advance in metals—and particularly in ingot copper, which has 
gone up £2 to £3 per ton during the t fortnight—that buyers 
are beginning to realise that, although there are heavy stocks of 
Chili bars, these are not in a useable state for actual consumption, 
and a spurt in the demand might very easily overtake the present 
means of refining, with the result that there might be a sudden 
rise in the price of ingot and manufactured copper. 

Substantial progress is being made with the erection of the Man- 
chester Jubilee Exhibition buildings, and this week the us 
has been issued. In this it is stated that the plans of the buildings, 
which have been approved by the executive committee, are exceed- 
ingly simple and compact. e main building consists of a central 
nave 1022ft. long and 56ft. high, with a transept across the centre 
370ft. long and the same height, and two lower transepts near the 
ends of the nave 60ft. wide. At the intersection of the nave with 
the central transept is a dome 90ft. diameter and 140ft. high, and 
at the intersection of the nave with the low transepts are square 
pavilions of a lower altitude. The spaces between the nave and 
the arms of the cross are filled with exhibition courts, in bays 30ft. 
wide. The machinery in motion is to be provided for in a large 
annexe, separated from the main building by a 70ft. roadway with 
a covered fireproof gallery of communication. The Exhibition is 
to be opened early in May, 1887, and is to continue open about six 
months. No exhibits are to be received before the 15th March, 
except by special permission, and all goods are to be delivered 
before the 15th April, and be in order by the 25th April under 
penalty of forfeiture of the deposit and space allotted. I under- 
stand that Messrs. W. and J. Galloway and "4 Manchester, 
have received an order for ten of their boilers to be laid down at 


the Exhibition. 
A very compactly arranged combined engine and boiler, suit- 


able for agricultural requirements, has just been introduced 
by Messrs. Richmond and Chandler, of Manchester, and which 
can either be mounted on wheels or made stationary, The 
The engine is carried on the foundation bed independent of the 
boiler, to which it is only connected by the necessary steam and 
water pipes. By this arrangement not only are the various parts 
more accessible, but there is a freedom from the wear and tear of 
vibration, expansion, &c., which are inevitable under the old 
system of mounting the engine on the boiler. Another improve- 
ment is in the arrangement of the pump, which is usually an 
annoyance in small engines; this is driven at half the speed of the 
fly-wheel shaft, and is thus made reliable. A 1-horse engine and 
boiler only occupies a floor space of 2ft. by 3ft. 

Miles Settle, of Darcey Lever, near Bolton, who recently 
introduced an improved water cartridge for blasting in mines, 
to which I have previously referred in my ‘‘ Notes,” has now 
turned his attention to the production of a perfectly safe electric 
lamp for mining purposes, in which he has also carried out his 
object with the aid of water. The lamp is of the incandescent 
type, and the special feature is that it is carried for protection in a 
glass bowl filled with water, and the tact for ipleting the 
circuit of the electric current is kept up by means of an ingeniously 
arranged float resting upon the water in the glass bowl. In the 
case of a fall of roof or other accident breaking the glass bowl the 
water is of course liberated, and the light is at once extinguished 
by the float dropping and thus breaking the electric circuit ; or in 
the event of the lamp itself breaking inside the glass bow] the light 
would at once be extinguished by the surrounding water. This 
arrangement is applied both to lamps to be used in the working 
places or for lighting roadways, and Mr, Settle has certainly made 
an important step in solving one of the difficulties connected with 
the electric lighting of mines. Asa further precaution the wires 
conveying the electric current to the lamps are ied in an india- 
rubber tube filled with water as a protection against any possible 
“sparking ” in the mine. 

annual meeting of the Manchester Geological Society was 
held on Tuesday, and Professor W. Boyd Dawkins was elected 
president for the ensuing year. The society, which is largely de- 
voted to matters connected with mine engineering, and has taken 
a very active interest in the question of lighting of mines, continues 
in a very healthy position, both financially and as regards the 
number of its members. 

In the coal trade there is a fairly steady demand for house fire 
classes of fuel, upon which in some instances a slight advance u 
last month’s prices is being got, but all other sorts continue in slow 
demand, and quite as low in price as ever. 

Barrow.—The tone of the hematite pig iron trade is firmer than 
it was, and there are hopes that at last a revival has set in which 
will bring about a state of activity at the furnaces throughout 
the district. Makers have booked orders well forward at current 
prices, and it is noticeable that users of iron are offering contracts 
of some magnitude at present rates, but these are not being readily 
accepted, and the bulk of the trade doing is in inconsiderable orders, 
although heavy contracts are offering all round. Prices are quoted 
at about 43s. per ton net for mixed parcels of Bessemer iron 

rompt deliveries, and 1s. to 1s. 6d. per ton on these prices for 
ewcek deliveries. Forge and foundry iron is quoted at 42s. per 
ton. Stocks are less than they have been for a considerable 
period, and large deliveries have lately been made out of stocks 
in order to reduce the great bulk of iron which has congre- 
gated at makers’ works and in the hands of holders generally. 
But the future looks likely to be so much better that makers are 
not only able to reduce their stocks, but to increase their make. 
With this view a few furnaces will shortly be put in blast. There 
is a better feeling in the steel trade than has been experienced 
for some time. Makers are well sold forward, and have work in 
hand which will keep them busy for something like six months, 
and they are experiencing a demand which gives every indication. 
of a great weight of steel rails and other material being required 
by America and other countries during the early future. te 
are firmer; tin bars are in fair but not active request. Plates are 
in quiet demand, but a fair trade is doing in merchant steel. Ship- 
builders are still in an unsatisfactory position for orders. i 
yards are poorly stocked, and workmen are being discharged to a 
considerable extent owing to the scarcity of orders. Engineers are 
busy in the marine department i Iron ore finds a better 
market, and stocks are being still further reduced, prices 
ranging from 8s. 6d. to 9s. per ton at mines, and 
coke a trifle dearer. Shipping fairly employed. Mr. J. T. 
Smith, speaking at the Mayors Banquet held at Barrow 
on Monday, in reply to the toast of ‘‘The Town and Trade of 
Barrow,” said there was a good time coming, and they could 
depend on it it was not very far off. Not only had the trade with 
which Barrow was associated, but, unfortunately, every other sec- 
tion of trade throughout the Empire, had been much depressed for 
some time, but every other country in the world had going 
through a similar crisis with ourselves. He had the o ity 
occasionally of going abroad, and he found distinct evidence that 
the depression which existed in other countries in Europe in con- 
nection with trade and industries was far more keenly felt than in 
this country ; and the forecast of the future with them was not so 
hopeful, or by any means so comforting, as it was with those in 
Barrow in connection with the hematite trade. On Thursday next 
he was going up to London, and intended to bring before a Com- 
mission sitting there certain facts which he had been gathering‘for 
some time past in connection with the particular branch of the 
trade with which this part of the country was interested; and he 
meant to show there was not a very long future before us before 
the demand for hematite ore would be beyond the capabilities 
of this or any other country to produce. The requirements 
of America alone were increasing to such an extent that the trade 
was coming over to Europe, and the resources of this country were 
already being brought into d yw No less than 160,000 tons of iron 
ore, pig iron, and steel had been shipped from Barrow alone to 
America lately, and more than half a million of tons had been 
drawn from Spain and from the Mediterranean. This latter source 
of supply was rapidly exhausting itself, and the whole world had 

Tai 


ed during the last few years in an endeavour to find’ 


hematite deposits of a similar character for the purposes of the 
steel trade. It was well known that steel required this particular 
class of ore, and therefore with the increasing prospects of the 
growth of trade in the States, and the nat growth of trade 
that would follow when one country began to move, he believed 
the unexampled period of depression through which we had passed 
in the iron trade of Great Britain would very soon be at an end. 
Whatever might be the state of depression for the moment, they 
could look forward to the future hopefully, and feel thankful they 
were coming to an end of bad trade. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Messrs, WILLANS, ARNOLD, AND Co., Spanish Steel Works, 
Attercliffe, have orders in hand for the supplying of certain patent 
furnace bars for steamships of the Guion and Monarch lines, 
These bars are the invention of John Nepomve Moreath, C.E., late 
chief engineer of the trian Navy, and permanent member of 
the Imperial and Royal ®hipbuilding Commission. They are said 
to bea very simple and effective method of preventing smoke. 
The system consists of the automatic suction of air com- 
bined with the formation of vapour in a portable cistern in 
the ash-pit, which together are mixed in proper proportions, and 
at the proper temperature, with the developed carbonic oxide 
gas, thereby producing perfect combustion and consumption of 
smoke, while at the same time effecting an immense saving of fuel. 
A licence to manufacture and use the German patent at the Essen 
Works has been purchased by Krupp, and the system is in operation 
in London, Liverpool, Glasgow, Edinburgh, Sheftield, and other 


At the Spanish steel works here a trial resulted in a great saving 
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of fuel and in the entire absence of black smoke. I had an oppor 
tunity of witnessing the operation of the invention last week. 
boiler in trial was a double-flued Lancashire boiler of a nominal 
28-horse power, and at the time it was generating steam for driving 
the entire machinery at the place. On every side the tall chimneys 
were sending forth black smoke, while that at the Spanish wor 
was limited to a thin vapour, which was scarcely perceptible to the 
- y The importance of the invention in diminishing the quantity 

smoke will be more valued here with a view toa purer atmo- 
sphere than to its undoubted merits in economising fuel, as coal is 
se very cheap in this quarter. 

Sir Frederick Thorpe Maffin, Bart, M.P., chairman of Messrs. 
Thomas Turton and Sons, Sheffield Works, Sheffield, was pre- 
sented by the workmen with an illuminated address last Saturday, 
congratulating kim on the attainment of the dignity of a baronetcy, 
and expressing their high appreciation of the many excellent quali- 
ties which have distinguished Sir Frederick’s connection with the 
Sheffield Works for over a quarter of a century. 

On Saturday a deplorable disaster occurred at the Wharncliffe, 
Silkstone, and Haigh Moor Collieries of Messrs. Pope, Pearson, and 
Co., at Altofts, near Normanton. Twenty-one workmen were 
killed, a considerable number injured, and fifty-three horses 
destroyed. The pits were considered about the safest in the 
district, employing altogether about 1100 men and 600 bo: The 
agar @ year ago, acting upon a recommendation from the 

omne-office, introduced safety-lamps of the most approved type. 
The miners were opposed to these lamps, which they islike owing 
to their giving a dim light; and it is said—though it has not yet 
been proved—that at the time of the explosion they were working 
with naked lights. Another cause is given—the escape of gas from 
old fittings. It is alleged that the form of light preferred by the 
men is the ordinary candle, stuck into a lump of clay for a candle- 
stick. If this is the case, with such close muggy weather as Friday 
and Saturday last, it is no wonder that explosions occur, particularly 
if a fall of roof liberated any quantity of gas. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland iron market was exceedingly firm during the 
whole of last week, and a considerable amount of business was 
done at advanced prices. There were, however, but few trans- 
actions at the market held at Middlesbrough on Tuesday last, not 
for want of buyers, but because sellers were reluctant to commit 
themselves for forward delivery. Prices are consequently still 
steadily advancing. Buyers now freely offer 30s. 9d. per ton for 
No. 3 g.m.h. for early delivery, but the majority of sellers ask 
31s., which is an advance of 74d. per ton on the market price of a 
week ago. For delivery over the first half of next year makers 
have hitherto sold small lots at 31s. 6d. per ton. They can now 
readily obtain 31s. 9d., but have raised their price to 32s., and 
refuse to entertain less. 

Glasgow speculators are said to have given 31s. 3d. per ton for 
Cleveland warrants, but the volume of business done was not large, 
holders 20 believing it to be to their advantage to keep possession a 
little longer. 

Shipments are proceeding satisfactorily, 13,915 tons having been 
sent away between the Ist and 3rd of October. 

Orders for finished iron have recently been given out with rather 
more freedom than for some time past, for consumers are beginning 
to fear that prices may rise in sympathy with pig iron. Manufac- 
turers, however, have not yet altered their quotations, and plates, 
angles, and bars can still be bought at the prices last quoted. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store was on Monday last 299,871 tons, which represents an increase 
of 84 tons for the week. At Glasgow they hold 823,809 tons, or 
2572 tons more than when last reported. 

The Cleveland ironmasters’ returns for September were issued 
on the 4th inst. They have been anxiously looked for, and prove 
more satisfactory than they have been for some time past. During 
the month there were eighty-four furnaces in blast against ninety- 
two at the end of August. Of these only fifty-two are now 
making Cleveland iron, or twelve less than in August. The make 
of Cleveland pig iron was 116,109 tons, or 23,990 tons less, and 
the make of hematite and other kinds of iron was 74,611 tons, or 
7624 tous more than in August. The make of iron of all kinds 
was 190,720 tons, representing a net increase of 16,366 tons. The 
pig iron in stock at the end of the month in the whole district was 
720,422 tons, being a decrease of 7672 tons. These statistics are 
regarded as highly satisfactory. 

September pig iron shipments amounted to 77,175 tons, being an 
increase of 8741 tons over those for August. Of this quantity, 
Scotland took 31,043 tons ; Germany, 14,158 tons; America, 7080 
tons; Russia, 5080 tons; Holland, 4295 tons; and Norway and 
Sweden, 3113 tons. Shipments of manufactured iron and steel 
were somewhat less than in August, only 35,700 tons having left, 
as against 37,260 tons previously. India has been by far the best 
customer, no less than 14,881 tons having been sent to that 
country. 

The bi-monthly report of the accountant to the Board of Arbi- 
tration for the North of England finished iron trade, an epitome 
of which was given last week, showed that realised prices wer 
virtually unchanged, and that puddlers’ wages still remained at 
2s. above shillings for pounds. Witb this report in their hands, 
and these circumstances in their minds, the members of the Iron 
Manufacturers’ Association met on Thursday, the Ist inst., to con- 
sider whether or not they should demand a reduction of wages. 
On the one hand, in previous times of depression—for example, 
when Mr. Shaw Lefevre acted as arbitrator and made an award— 
wages have been relatively as much as ls. per ton, or 10 per cent. 
lower than they are now; and such a reduction, if again carried, 
would afford enormous relief to the employers. On the 
other hand, it is unlikely that this or any reduction could 
be effected without going through all the loss of time and worry 
incident to an arbitration. Then it is exceedingly unlikely that 
the award would be in the employers’ favour to any considerable 
extent. Another alternative would be to give notice to terminate 
the existence of the board itself—a step which a majority of the 
employers are averse to take; although all of them are well 
aware that it is at present a serious impediment to such a lower- 
ing of the cost of production, as might be expected to result in 
a considerable increase of output and re-employment of idle iron- 
workers. Whilst considering their future policy as regards the 
wages of their workmen, the employers have been compelled to 
take account of what would ae occur if a substantial im- 
provement in trade did take place, accompanied by a rise in 
prices. Would not the operatives at once demand still higher 
wages, without giving credit for the proportionately high 
ones they are now enjoying? It is almost certain that 


they would do so; for the demand for their services would be | 


on the increase, and they would be comparatively masters of the 
situation. The value of the necessaries of life would also be tend- 
ing upwards, and the purchasing power of money downwards, so 
that unless they received more money for their services they would 
be distinctly worse off than at present. This is a state of matters 

could not be expected to put up with, if they had any power 
to alter it. Under all these circumstanceg, the employers decided 
on the following resolutions, copies of which were duly forwarded 
to the operative secretary, viz.:—‘*That if the operatives 
undertake not to claim any advance in wages until the 
Dale sliding scale applied to the average net selling price 
justifies it, no formal notice be given at present for a further 
reduction in wages. This resolution shall not hereafter be inter- 
preted to mean that the employers are debarred from claiming a 
reduction below the present rate if a still further fall ‘in the net 
average selling price takes place.” ‘‘ That the secretary communi- 
cate the foregoing resolution to the operative secretary of the Board 
of Conciliation, with an intimation that the employers intend to 
bring the subject forward for consideration at the next general 
meeting of the standing committee.” Judging by past experierce, 


it is probable that the operatives will to these proposals, as 
affording them freedom from present dinturbance of their wages 
rates. But it is greatly to be feared that, all the same, they will 
force the hands of their leaders, as they did in 1880, should the 
occasion arise, and should they feel they have the power—and 
especially as the individual members of the Board may then not 
be the same as those who belong to it now. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Scotch pig iron trade has been excited this week, in conse- 
quence of the upward movement in the warrant market. Prices 
moved up last week considerably, and just at the same time an 
accident occurred at Gartsherrie Ironworks, which threw eight of 
the twelve furnaces blowing out of blast. This latter occurrence 
produced additional excitement in the market, and a ve 
speculative business was reported, prices advancing beyond what 
was anticipated, or what the circumstances of the legitimate trade 
a to justify. The past week’s shipments were poor, bei 
only 7645 tons, as compared with 7861 in the preceding week, an 
11,297 in the corresponding week of 1885. At the same time the 
arrivals of Middlesbrough pigs at Grangemouth were 8320 tons 
against 5790 in the preceding week, and 7 in the same week of 
last year. The iron sent into Messrs. Connal and Co.’s Glasgow 
stores in the past week is 1294 tons, and it is probable that it will 
decrease in amount. 

Business was done in the warrant market on Friday at 40s. 44d. 
to 40s. 9d. cash. gran market was strong at 40s. 10d. to 
41s. 3d. and 40s. 114d. cash. On Tuesday transactions occurred 
at 41s. 14d. up to 4ls, 8d. cash, and 41s, 34d. to 41s. 10d. one 
month. Wednesday’s market was excited, with business done 
from 41s. lld. to 41s, 3d., closing at 41s. 7d. cash, To-day— 
Thursday—being a holiday, no iron market was held. 

The prices of makers’ iron are advanced all round, as follows :— 
Gartsherrie, f.o.b. at Glasgow, No. 1, 46s. per ton; No. 3, 42s. 6d.; 
Coltness, 51s. and 44s, 6d.; Langloan, 46s. and 43s. 6d.; Summer- 
lee, 47s. 6d. and 42s. 6d.; Calder, 47s. and 42s. 6d.; Carnbroe 
43s. 6d. and 40s. Clyde, 43s. 6d. and 40s.; Monkland, 42s. 6d. and 
37s. 6d.; Govan, at Sasnateions, 43s. 6d. and 37s. 6d.; Shotts, at 
Leith, 45s. and 44s.; Carron, at Grangemouth, 46s. 6d. and 
43s. 6d.; Glengarnock, at 43s, 6d. and 40s. 6d; Eglin- 
ton, 41s. 6d. and 37s, 6d.; Dalmellington, 42s. and 38s. 6d. 

A serious disturbance occurred this week at Motherwell in con- 
nection with the strike of steelworkers at the works of Messrs. 
Colville. The men having declined to work at terms the employers 
felt justified in paying, and remaining out for a succession of weeks, 
it was resolved to bring workmen from England to execute the 
contracts of the firm, which were getting much in arrear. On the 
arrival of the men by train they were attacked by the strikers, and 
the town has since been in a state of confusion. 

The past week’s shipments of iron and steel goods from Glasgow 

braced | tives and tenders worth £10,700 for Kurrachee; a 
steam launch, £778 for Monte Video; machinery, £10,000, in- 


cluding a r mill valued at £7074 for Havana; sewing machines, 
_—, 8 goods, £14,602; and general iron manufactures, 


In the coal trade there has been rather less doing in the past 
week. As the miners still keep to short time of eight hours, 
working only five days a week, supplies are difficult to obtain at 
some of the collieries. No matter what size of an order a master 
may have, the men will not raise more than the regulation amount; 
and as there are practically no stocks at the West of Scotland pits, 
the restriction is making itself felt. If the coal masters can manage 
to tide over the present month, their difficulty is likely then to 
cease, as the pressure for shipment will then be over for the season. 
As soon as trade slackens, the men, if they follow the usual custom 
will be ready to put out more coal than is required. The total 
shipments of coal for the t week are 16,000 to 17,000 tons less 
than in the same week of 1885. They include 20,340 tons from 
Glasgow, 122 at Greenock, 4121 at Ayr, 995 at Irvine, 18,190 at 
Burntisland, 4152 at Leith, 11,190 at Grangemouth, and 4307 at 
Boness. The prices are nominally without change. 

A strike of miners which has lasted eleven weeks at the shale 
pits of the Clippens Oil Company has now concluded. The occa- 
sion of the strike was a reduction of 3d. per ton of shale, and the 
men have gone in on the compromise of only 14d. being deducted, 
and they are to work five days of eight hours a week, 

Actions have been raised in several of the Sheriff Courts of Fife 
by coalmasters asking for damages against individual miners for 
failing to work eleven days a fortnight in accordance with the 
regulations of the collieries. The Miners’ Union has resolved to 
employ counsel to defend the acti The opinion of the men 
appears to be that as the masters do not = them eleven days in 
dull times, they cannot legally exact it from them in busy times. 
Mr. Weir, the miners’ secretary, informed a meeting of the mena 
few days ago that the f.o.b. price of coals had been advanced 3d. 
and the price of household coals 6d. to 1s. 6d. per ton, and it was 
resolved to send deputations to the masters to solicit an advance of 
wages equivalent to the amount by which they were reduced in 
February last. 

The Oakbank Oil Company's shale miners, to the number of 
about 120, have been locked out for leaving work to attend a meet- 
ing of the Midlothian shale miners, whose object is to obtain 6d. a 
day advance and reduce the working hours. It is stated that the 
company has a stock of shale sufficient to last it for about three 
months. 

During September 28,421 tons of new shipping was launched 
from Clyde yards, as compared with 13,331 in September, 1885. 
For the nine months the launches aggregate 138,890 tons, against 
139,209 in the same period of last year. But the outlook of the 
trade is unsatisfactory. 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


A SLIGHTLY better tone has characterised the coal trade this 
week at Cardiff and at Newport, but has not been so marked at 
Swansea. In the matter of price there is no change, except in 
small steam, which commands 3d. to 6d. per ton more than late 
guotati on t of the improvement in the patent fuel trade. 
Cardiff sent away nearly 8000 tons patent fuel last week. A 
slight move for the better is shown in house coal collieries. This is 
about the time for working contracts, and usually an improvement 
sets in. Another colliery has been struck off the list—the Old 
Brithdir, one.of the Dowlais pits, This was worked out last week, 
and the rails, &c., taken out. 

Notices are out, I am sorry to learn, at mer, and rumour 
states that other notices may be expected. The fact is that 
unless prices move out of the low level they are in coalowners who 
can afford to close will do so. It is not everyone who can afford 
to close and wait until better times; but the more who can the 
more hopeful it will be for a change. Present prices mean givin 
coal away without a benefit to coalowners, as the quantity so! 
does not make up for price. ~ 

Newport coasting trade last week showed more favourably than 
the previous week, 25,000 tons of coal being despatched. 

There is a good healthful feeling at Newport shown in building, 
improvements, minor industries, &c. I was favourably impressed 
a few days ago on place. Sir George Elliott is evidently 
bent upon great things there. I see his collieries in the Rhymney 
Valley are doing well. 

The Monmouthshire steam coals will be worked more briskly as 
the Rhondda lessens, and this must give an impetus to Newport, 
unless railway enterprise diverts that mineral wealth to Cardiff. 

It is rather unfortunate for Cardiff that the corporation should 
have arranged its water supply. The present arrangement is, of 
course, admirable, and a bountiful supply of the purest water wil. 


be secured, but the expense will be over £300,000, and the hard- 
ship of the thing is that a sufficiency of excellent spring water 
can now be obtained from the Severn Tunnel as would supply a 
town of twice the size. I have heard that Bristol was offered the 
supply, but did not require it. This supply comes from the land 
springs. 

With respect to the tin-plate trade, there cannot be two opinior 
but that the make has been too great. Since the stoppage aad 
notices prices have gone up, and even wasters at 11s, 6d. have been 
caught at eagerly. Good plates now are quoted from 12s. 6d., and 
the figures 12s, appear to have gone out of the market, having had 
a longer permanance there than was good for men or masters, This 
week’s tin-plate exports from Swansea will be large. 

The reforming of the Ystalyfera Works promises well. Mr, 
Newton, for thirty years manager of the old company, is now to be 
managing director of the new; Colonel Sheppard chairman. 

The Barry Company is advertising for 2000 tons of rails, 65 tons 
of fish-plates, and 135 tons of fastenings. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

Ir seems that this country is the last to be affected by the 
upward tendency of other markets, for whilst the iron trade is 
decidedly better in America, and in England, France, Belgium, and 
Austria it shows encouraging features, all that can be noticed here 
is that prices have no more such a downward tendency as hereto. 
fore. Yet most of the finished ironworks both in Silesia and 
Rheinland- Westphalia are at full work on season orders, the excep- 
tions being those which make rails and wire rods, though steel rods 
are rather better called for just now. The State Railway Adminis. 
tration at Cologne has sent out tenders, to be awarded on the 20th 
inst., for 5150 t. of steel rails, 7100 t. of iron sleepers, 419 t. of 
fish-plates, besides a quantity of the smaller railway requirements, 
Further, a tender for twenty luggage and 604 goods wagons. This 
is so far welcome news for the respegtive works, but as the compe- 
tition will necessarily be severe, especially from Belgium, which is 
so near at hand, prices will be cut to the finest point, and most 
probably leave no profit at all for any one. 

Forge pig in Silesia still costs 38 to 42 and foundry 48 to 50 M. pt., 
but maintains its price with difficulty, though more forge is now 
being sold than some time back. The rolling mills have plenty of 
orders in hand, and are working full time. Below 85 M. p.t. the 
works would not book any more orders for forward delivery, 
Plates are not in quite such good request, and the lowest price is 
for coke 130, and for superior qualities 140 M. p.t. In Rheinland- 
Westphalia, buyers are still holding back orders for the new 
quarter in the hope of ee concessions on prices, but this the 
masters will not listen to; and, indeed, they cannot, for in most 
cases the present quotations leave no profit, and in the rest only a 
loss, and if the expected relief does not soon come the financial 
position of the works will be a difficult one this winter. Foundry 
pigsNos. 1 to 3 cost 43 to 50, forge 39 to 41, Bessemer 40 to 43, 
Spiegeleisen 45 to 46, Luxemburg forge 28 to 29 M. p.t. Common 
merchant bars cost 89 to 93, girders 85 to 90. Boiler plates 130 to 
138 ; thin sheets 123 to 125; steel rails 115 to 125 M. p.t. 

In France and Belgium prices are still quite firm, and some 
American orders have reached the latter country, but even with 
the addition of these the works have not now full work, so the 
combination has decreed a reduction of output of 10 per cent., but 
of course without altering prices. 

There has been a sad accident at the coal mine “‘ Consolidation ” 
in Westphalia, the explosion having been caused, according to first 
impressions, by the ignition of coaldust, by which fifty men lost 
their lives and several others were badly mutilated. 

There were paid in wages to the coal miners in the lower 
Rhenish-Westphalian coalfield last year M. 82,030,000, .and as 
there were 101,700 recipients, that makes M. 806 per man, and it 
appears that wages make up 60 p.c. of the cost of getting the coal. 

The Cockerill Steel Works project at Nicolajew has received a 
temporary check, inasmuch as the Minister of Communications has 
protested against the works being built on the plot of ground 
selected, because the Government might eventually require it for 
the extension of the cial docks. 

The coal market is seasonably brisk, but in coking coal and coke, 
by the restricted output of furnaces, there is wenn | less move- 
ment, and prices for all sorts of coal remain unchang: 


NorTHERN SHIPPING. — The feeling that the great <p os 
interest of the North-eastern ports, and the industries alli 
therewith, have the worst and are beginning to im- 
prove, gathers strength. Whether there are substantial grounds 
for so pleasant a belief, or whether the wish is father to 
the thought, and the idea rests merely upon street talk 
and newspaper paragraphs, is not at all clear as yet. On 
the other hand, there is the undoubted fact that numbers of 
vessels lately laid up in port are now out at sea. Thus, three 
months since there were twenty-five steamers, aggregating over 
20,000 tons, lying idle at Sunderland; now there are only two, 
with a capacity jointly of 2000 tons, and one of these is on the eve 
of her departure. The 600 seamen who at the same date were 
lounging about the streets have dwindled down to about 100. 
Freights are certainly better. A typical case is that of ore ships 
from Bilbao, which command 1s. 3d. per ton more than they did. 
Shipbuilders are receiving daily inquiries for new vessels, and now 
and then business results. A case in point is that of Messrs. 
Turnball, of Whitby, who are about to build an iron vessel, which 
will employ a number of idle hands, and change destitution into 
comfort in many a cottage home during the ensuing winter. On 
the other hand, it must not be forgotten that the Baltic and Black 
Sea xavigation will shortly be suspended by ice. This may bring 
areaction. There will be keener competition for freights to other 

ts. The advantage gained may be lost, and with it the hopeful 
Pains which at the moment seems to prevail, 


AFLOAT IN A CRATER.—Captain C. E. Dutton, of the U.S. Geo- 
logical Survey, has been recently engaged in making a study of 
Crater Lake in Oregon, and the latest advices received from him 
show that he has discovered ange ev Aang deepest body of fresh 
water in the country. Leaving Ashland, Oregon, on the 7th of 
July, his ty, escorted by ten soldiers, provided through the 
courtesy of the general commanding the military department of 
the Columbia, reached the brink of the wall of the lake on the 
13th, having brought with them boats so mounted on the running 
gear of wagons as to bear transportation over a hundred miles of 
mountain read without injury. The boats bore the transportation 
without strain or damage, and preparations were at once begun for 
lowering them 900ft. to the water. The steepness of the wall was 
very great, being at the place selected about 41 deg. or 42 deg., and 
the descent partly over talus, above covered with snow, and Tocky, 
broken ledges lower down. The boats entered the water quite un- 

e process of sheathing them, rigging the tackle, and 
lowering them occupied four days. A couple of days were occupied 
in making journeys around the walls of the lake by boat—the only 
possible way—and in examining the rocks and structures of the 
wall in its various parts. Next followed a series of soundings. 
The depth of the lake considerably exceeded the captain’s anticipa- 
tions, though the absence of anything like a talus near the water- 
line already indicated deep water around the entire shore, The 
depths range from 853ft. to 1996ft., so far as the soundings show 
and it is quite ible and probable that depths both greater an 
shallower may be found. The average depth is about 1490ft, The 
descent from the water’s edge is precipitous; at 400 or 500 yards 
from shore, depths of 1500ft. to 1800ft. are found all around ‘the 
margin, The greatest depths will probably exceed 2000ft., for it is 
not probable that the lowest point has been touched. The sound- 
ings already made indicate it as being the deepest body cf fresh 
W.UFr Ib the Country,— Sctence, 


| 
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AMERICAN NOTES, 


(From our own ) 
New York, Sept, 25th, 
Tux railroad companies, large and small, 
throughout the States continue to be heavy 
buyers of iron and steel material, lumber, stone, 
and all kinds of construction material, The pur- 
chasing agents for several large Western railroad 
companies are now in Eastern markets negotiating 
for supplies, part of which are wanted imme- 
diately. ‘The peculiarity of the railroad demand 
at this time is that requirements for the next six 
months are being provided for—a policy which is 
having an inspiriting effect upon the industries 
nerally. Heretofore railway managers have 
Canel it unwise to buy for forward requirements 
on account of the uncertain tendency in the 
material market. Within the past few weeks 
Western railroad builders have placed contracts 
with railmakers for rails to be delivered in March, 
April, and May at 34dols. Large orders have 
been placed within two weeks for passenger and 
freight cars, and at this writing there are negotia- 
tions in progress by the purchasing agents of the 
trunk lines between New York and Chicago for 
between 2000 and 3000 cars for coal, grain, 
lumber, and similar purposes. It has been stated 
on good authority that there are not half a dozen 
car works in the country able to take a large order 
and guarantee delivery of cars within sixty days. 
Car-making capacity is being increased, and two 
new works are being projected—one in Illinois, 
and the other in Tennessee. The makers of car 
wheels report a similarly active demand for 
wheels; car axle manufacturers have secured 
contracts from some fifteen railroad companies 
during the past two weeks for repairing purposes, 
The locomotive builders are busier than for two 
years, and ten locomotives have just been turned 
out at Philadelphia—where the largest locomotive 
works in America are located—which have a 


ments in the permanent way of railways and 
tramways. It was registered on the 24th ult, 
with a capital of £2000, in 80 shares of £25 each, 
The subscribers are :— 


Horsfall, Brierfield, brewer... .. 
T. Horsfall, Brierfield, brewer.. .. .. 
T. Howarth, Burnley, sizer .. .. 

G. Horsfall, Nelson, Jicensed victualler oe 0s 
W. Roberts, Nelson, engineer .. .. 
N. Astley, Nelson, brewer.. .. .. «- F 
8. Whitehead, Nelson, landagent .. .. .. 
T. Culverley, Burnley, boiler maker .. .. .. 
T. Ogden, Burnley, wine and spirit merchant .. 


Most of the regulations of Table A of the Com- 
panies’ Act, 1862, apply to the company. 


West Australian Midland Land Grant Railway 
Company, Limited. 

This company proposes to adopt an agreement 
of 31st the Midland of Western 
Australia Land and Railway Syndicate, Limited, 
and John Proffitt (as trustee for this company), 
for the acquisition of a contract or concession 
granted by the Government and Colony of 
Western Australia to John Waddington, for the 
construction of a railway from Guildford to the 
Greenough Flats, in the said colony. It was 
registered on the 24th ult. with a capital of 
£500 000, in £10 shares. Power is taken to pro- 
mote and effect emigration to Western Australia 
by the establishment of depdts and agencies for 
emigrants in any part of the world. The sub- 
scribers are 


B, Chapman Browne, C.E., Newcastle-on-Tyne.. 
Stephen Mason, Glasgow, manufacturer .. .. 
O. J. Trinder, 4, St. Mary-axe, shipowner .. .. 
John Waddington, C.E., 35, King William-street 
Col. 8. J. W. Harley, C.B., 16, Vicarage-gardens, 

Kemaingtom .. os cc of cc ce ee 
A. O. Scott, 32, St. George-street, solicitor .. .. 
J. M. McDonnell, Herne-hill, solicitor .. .. .. 

The ber of directors is not to be less than 


teed speed of a mile in forty 
here is a apo deal of urgent omy for all 
kinds of crude and finished iron and stee: 
earnings are improving. Reports from 
forty-five roads for the month of August show 
earnings at 18,000,000 dols., against 15,560,000dols. 
for August of last year. During the past eight 
months the elined earnings show an increase, 
as against the same eight months of last year, of 
6,000,000 dols. The consumption of all kinds of 
manufactured products and cereals is much in 
excess of last year’s figures, but a portion of the 
apparent increase is due to the custom of carrying 
stocks larger than have heretofore been carried. 

Pig iron quotations are 19dols, for No, 1 
foundry, 17 dols. for No. 2, and 16 dols. for gray 
forge, with variations above and below, according 
to quality, The store demand for finished iron is 
decidedly stronger than last week. 

Reports from Pennsylvania, Ohio, and farther 
Western States this week show a very heavy 
demand for all kinds of manufactured products, 
covering iron, steel, hardware, cutlery, machinery, 
tools, agricultural implements, besides a heavy 
demand for cars, car wheels, locomotives, and 
railway material generally. All of the locomo- 
tive builders who have been consulted within 
three or four days admit that their orders for the 
past thirty days have been larger than for the 
previous six months, and that their assurances 
tor work for the coming winter and spring are 
such as to lead them to place large orders for 
future delivery with the manufacturers of mate- 
rial. Reports just received from the leading car 
manufacturers in the Western States particularly, 
and specifically at Detroit and Chicago, show that 
railway companies are hastening in large orders, 
and that there will be no idleness or dulness 
during the next six months, Our leading trunk 
lines, and, in fact, every one of them, are 
crowded for car capacity, and iron, steel, coal, 
and lumber shippers are in many cases making 
grievous complaints about delays. Material is 
advancing from 1 dol. to 2 dols. per ton, and even 
anthracite coal will be ad 10c. per ton on 
October 1st, and 15c. to 25c. per ton on Novem- 
ber 1st. The effect of this anriouncement has 
been to stimulate consumers of anthracite fuel, 
as well as of bituminous and coke, to secure them- 
selves by the placing of orders at fixed prices— 
which is being very generally done—the cumula- 
tive effect of which is to create the appearance of 
a great scarcity of material in the market, and to 
alarm the rank and file who are unable to secure 
early deliveries, with the strong probability of 
higher prices, Building material of all kinds is 
in very active demand, and in some lines there is 
anadvance, The receipts of lumber are enormous 
at all Atlantic ports. The cause of this is, that 
in primary markets in the North-West and 
South-East there are attempts si combination by 
which prices will be advanced in November and 
December. Careful commercial authorities do 
not attach much importance to these rumours of 
advances in iron, steel, and lumber, but it is only 

roper that the tendencies in that direction should 
recorded, There is a good deal of inquiry for 
foreign material this week, but very little business. 
The railroad companies are heavy purchasers of 
material, and construction is being crowded along 
pretty close on to the 4000 mile hmit by October 

t. Rail blooms are quoted to-day at 26 dols.; 
nail blooms at 27 dols. 50c.; plate iron, 2c. to 
2"15c. ; angles, 2c. to 2°10c.; beams and channels, 
3c.; old American rails, 22dols.; English rails, 
21 dols. to 21 dol. 50c. offered. The New York 
market presents a very animated appearance this 
week, and there are indications of increasing 
shipments in copper, and of an improving demand 
for lead and tin-plate. Western buyers are 
ordering tin-plate very freely, but the stocks in 
an hands are cient for all current de- 


NEW OOMPANIES. 
enue following companies have just been regis- 


Holden (Railway and Tramway) Patent Chair 
Company, Limiteé 

This company pro; to acquire the whole or 

& moiety of the benefits arising from letters patent, 

No. 3778, dated 17th September, 1880, granted to 

John Holden, of Nelson, Lancaster, for improve- 


five nor more than ten; the subscribers are to 
nominate the first; qualification, 100 shares; the 
company in general meeting will determine re- 
muneration. 


Porter and Thomas Paint Company, Limited. 


This company was registered on the 28th ult. 
with a capital of £5000, in £1 shares, to carry 
into effect an unregistered agreement of the 
31st August between Henry Porter, John Thomas, 
and Charles Barker of the one part, and John 
Thomas, jun., of the other part, no particulars of 
which are given in the memorandum of associa- 
tion. The subscribers are :— 


C. Barker, 37, Gracechurch-street, surveyor 
H. Porter, Stockton-on-Tees, engineer... .. 
J. A. Thomas, Redcar, accountant.. .. .. .. 
J. Thomas, jun., Middlesbrough, iron merchant 
J. Thomas, Stockton-on-Tees, paint manufac- 
G. Pottinger, 23, Albyn-road, St. John’s, 8.E., 
surveyor .. .. 
T. Jennings, 114,Gresham House .. .. .. 
The number of directors is not to be less than 
three nor more than seven; qualification, 500 
shares, 


~ 


Pilgrim’s Rest, Limited. 

On the 23rd ult. this company was registered 
with a capital of £100,000, in £1 shares, to 
acquire and work mineral properties, and gene- 
rally to trade as miners, smelters, and dealers in 
metals; power being also taken to develope the 
resources of any lands acquired by the company, 
to lay out towns and villages, and to construct 
public works of all kinds, The subscribers are :— 


Shares. 

Cecil Buckland, 8, Chadwick-road, Peckham, 
Ww. 21, Gotha-street, South Hackney, 
E. J. Churchouse, 169, Clarence-road, Lower 
Herbert Mott, 27, Brewster-gardens, North Ken- 
Arthur Cohen, 49, Buckingham-place, Brighton, 
J. E. Sherman, C.E., Sunbury-on-Thames .. .. 
G. H. Newman, 47, Waterton-road, Westbourne 
Park, secretary toacompany .. .. .. es 
The number of directors is not to be less than 
three nor more than seven;. the subscribers are 
to appoint the first directors (any subscriber being 
eligible), and are to act ad interim; the directors 
so appointed are to retain office until the ordinary 
general meeting in 1888, The qualification of a 
director will be fixed by the shareholders at the 
first or any subsequent general meeting, and until 
so fixed, no qualification will be necessary. The 
remuneration of the board is to be at the rate of 
5 per cent. of the net profits, but in the aggregate 
is not to exceed a sum equivalent to £500 per 
annum to each director. No director is to receive 
a less sum than £100 per annum, and in the event 
of the percentage of profits being insufficient for 
the purpose, that amount to be paid or made up 
out of the assets of the company, irrespective of 
profits, on ee to be exclusive of 
any special remuneration to the managing director, 
ie any director for extraordinary services ren- 


St. Leonards-on-Sea Pier Company, Limited, 


This company proposes to construct and main- 
tain a 7 and approaches at St. Leonards-on- 
Sea, and in connection therewith, to erect baths, 
saloons, pavilions, waiting-rooms, and rooms for 
concerts, public meetings, exhibitions, &c. It 
was registered on the 23rd ult, with a capital of 
£25,000, in £5 shares, with the following as first 
subscribers :— 


*R. J. Reed, Royal Victoria Hotel, St. Leonaras 
*A. Parks, 11, South Colonnade, St. Leonards, 
W. 8. Allen, 7, South Colonnade, St. Leonards, 
ow, less, White Cross, St. Leonards, solicitor 
*T, Elworthy, 24, Springfield-road, St. Leonards, 
John Bray, 18, South Colunnade, St. Leouards, 
N. J. Vaughan, 113, Lundua-road, ot. Leonards, 
The number of directors is not to be less than 
three nor more than seven; qualification, ter 
shares; the first are the subscribers denoted by 
an asterisk; the company in general meeting will 
appoint the remuneration of the board. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Applications for Letters Patent. 

*,* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

28th September, 1886. 
12,274. Maxine Raitway Sieerers with Cuarrs, J. 
Ww. 

12,275. ATTACHING BALL BEaRinGs to VELOCIPEDES, &c., 
0. eldt, Birmingham. 

12,276. WeicHinc Macuines, F. C. Lynde, Manchester. 

12,277. ReversipLe Winpow Fastener, J. G. 

win, London. 

12,278. SiGHT-FEED L , A. Budenburg.—(. 

haffer and ——Budenburg, Germany.) 

12,279. Gas Burners, J. 8. Pearce, London. 

12,280. Saavine Macuryg, H. 8. H. Shaw Liverpool. 

12,281. Ea Beaters, G. H. Thomas, London. 

Frame Derectors for Upriaut Borvers, E. 8. 


Kennedy, London. 
New Atarvum, T. Glennie and R. Glennie, 
12,284. Wasninc Macuines, J. Summerscales and H. 
C. Longsdon, Halifax. 
Gut Live, A. Williams, Red- 


12,286. Szwinc together the Enps of Cauico, &., for 
CALENDERING, &., J. Worral, Dukinfield. 

12,287. Forks for ToasTINe BREaD, &c., J. Heap and J. 
Knowles, Halifax. 

12,288. Hooks to Frames for Packinc SEAL- 
8K1N, &c., B. Shaw, Halifax. 

12,289. Borron, G. H. Ellis, London. 

12,290. Gauze Weavina, W. Strang, Glasgow. 

12,291. Compounps for ManuracTuRE of Aug, &., E. 

anbré, Liverpool. 

12,292. Dutt Correr Fininos, E, Philips, Croydon, 
and R. Staveley, London, 

12,298. MerRy-Go-rounpDs, E. Waterton, London. 

InsERTED Meta Protectors of Boots, &c., G. 


ahaffy, London. 
12,295. SepaRaTine Goup, &c , from their Ores, G. J. 
Atkins, London. 
12,296. RaiLway SiGNALLine Apparatous, W. J. Tripp, 
London. 


12,297. Pipes for Smoxine, C. Drain, London. 

12,298. ArmospHERIC Gas Burners, R. A. Gilson and 
W. J. Booer, London. 

12,299. Hypravu.ic Press for Benpina Copper Pipzs, 

Mars! London. 

12,300. for Curinc Proxapsus, &c., C. 
Adenauer, London. 

12,801. Construction of Parts of Furnaces, F. Fanta, 
A. Cohen, and E. Cohen, London, 

12,302. InpiA-RUBBER, &c., Gums, A. M. Wood, 
London, 


HG. J. Darrschmidt, Germany. 

12,806. Rotary Pumps ana Enornes, J. H. Storey, 
London. 

12,307. OrnnaMENTATION of Woop, &c., G. W. Ley, 
London. 

12,308. Jomuvts for Parts of Drapsrs’, &., 
Busts, G. J. Child, London. 

12,309. Clamps employed when ComBine, &c., TEXTILE 
B. J. B. Mills.—(A. Casse, ) 

12,310. InowinG Lace, &c., L. Lindley, London. 

12,811. Cookuse Rances, W. Morrison, Glasgow. 

12,312, Sizinc and AppLyina CoLours to Paper, &c., 
J. Hildesheim and L. H. Watson. 

GavuceE Pin for Printine Presses, E. L. Megill, 

ndon. 
12,314. Dico1nc Macutnes, H. de Mornay, London. 
Automatic ELecrric Cut-oots, A. Bernstein, 


don. 
12,316. CourpLinc and Uncoupiine Suart, J. W. Lee, 


mdon. 

12,817. Receivine, &c., Preraip Messacgs, Everitt, 
London. 

12,318. AuTOMATICALLY WEIGHING SussTaNcEs and 
Fituine Packaces with the same, W. B. Avery, 


ndon. 
12,319. Treatment of Raw or MANUFACTURED ANIMAL 
1B) E, Newton.—(0. Chemin, France.) 

12,320. Sprvwine Hemp, &c., A. V. Newton.—{J. Good, 
United States.) 

12,821, Water Firtines, J. P. Halket, London. 

12,822, Fsep Motion for Sewinc Macuines, A. F. 
Wileman, London. 

12,323. Fountain Pens, H. H. Lake.—(@. H. Sacket, 
United States.) 

12,324. Sewine Macuines, N. Wheeler and W. F, Dial, 


Gis, H. H. Lake.—(F. D. Child, United 
tates 

12,326. Moutps for Armour Piates, H. H. Lake.— 
(John Illingworth, United States.) 

12,327. Roastine Correg, &c., H. Bartlett, London. 

12,328. StupBrine and Rovine Frames and Lap Ma- 
CHINES, J. ton and J, Moorhouse, London. 

12,329. Lockine, &c., the Sarety Botts of SporTING 
Gons, H. A. Silver and W. Fletcher, London. 


29%h September, 1886. 

WASTE-PREVENTING CISTERN, J. J. Tylor, 

mdon, 

12,331. Stove Grates, &c., C. Swindell, Sheffield. 

12,332, Exevarep Since Rait Raitways, &c., J. C. 
Jefferson.—(/J. T. Pullon, South America. 

12,338. Cow. Heaps for VentTiLators, J. Weatherhead, 
Sunderland. 
12,334. ParLour or TABLE CRICKET Gag, G. F. Firth, 

akefield. 

12,335. Borrtes and Bortrie Stroprsrs, J. Gartside, 
Oldham. 

12,336, AuromaTic and VenTILaTor, J. 

, Barrow-in-Furness. 

12,337. Bott Fastener, I. Jackson, Glossop. 

12,388. PerroratinG Poirery, &c., F. D. Bradley and 
H. Snow, Longton. 

12,339. Harr-currine Scissors, F. J. Strong, Coventry. 

12,340. Gas, A. G. Meeze, Redhill. 

12,341, TooL-HoLDER, C. Bowers, Manchester. 

12,342. StrReeT Sweepinc Macuings, J. J. Rhodes, 

anchester. 

— Fire-EXTINGUISHING APPARATUS, J. B. Hannay, 

ow. 

12,344. Reversine Motions for Use in Rine Spinning 
and DovsBLine Frames, &c., H. Wuchner, P. Miiller, 
and F, Hessling, Manchester. 

12,345. BaLLooninc in Spinnine 
Frames, J. Schofield and T. Holt, Manchester. 

12,346. Hor Arr Enaines, H. Robi Manchest 


12,361. and C. J. Sandahl, J, Birchall, 
and J, Musson, Li 

12,362. Inon and Sree, &c., C. J. Sandahl, J. Bir- 
chall, and J. Musson, Liverpool. 

12,368. Inow and Srgex, C. J. Sandahl, J. Birchall, 
and J, Musson, Liverpool. 

12,364. ADMINISTERING ANSTHETICS, B. M. Wilker- 
son, London. 

12,365. Hich Spzep Enaines, F. Dowling and C. J. 
Croft, Stevenage. 

12,366. Apsustinc, &c., the Exps of the Corps or 

Cuatns of CoUNTERBALANCE WeIGuHTs, G. W. Hobbs, 
London. 

12,367. Fenper Base for Corrucatinc and 
Macurnery, J. J. Lawrence, London. 

12,368. Gas or Vapour Encines, A. London. 

12,369. Szewinc Macarne, T. H. Martin, 

12,370. Boors, J. B. Candau, London. 

12,371. Vessets, Lane and R. H. Taun- 

3 BEsTOs Gas Stoves, W. A 

12,373. VENTILATING and CHIMNEY CowLs, Wishart, 


Glasgow. 
12,874. Extractor for Firg-arMs, &c., T. Nordenfelt, 
on. 
12,875. Packinec Rixos for Stzam A, Ridge, 
cheste: 


Man r. 

12,376, FiRE-LIGHTERS, A. Ridge, Manchester. 

12,377. Distrisutine Execrricity, &., R. P. Sellon, 
London. 

12,378. Evecrricat Rattway SicNaLiinc APPARATUS, 
H. Merzbach and 8. O. Eisele, Lon: 

Guns, &c., A. Gybbon-Spilsbury, 

mdon. 
12,380. Szccrinc in Piates, L, Verbeeck 


an on. 
Meratuic Tres, &c., C. H. Sayre, 


mdon. 

12,882. PREPARATION of MaTeRIAts for the TREATMENT 
of Szwace, W. B. Hallett, London. 

12,383. BepstTeaDs, A. H. Griffiths and E. 
Smallwood, London. 

12,384. Steam Generatinc Apparatus, J. and J. F, 
Gilmore, and W. R. Clark, London. 


30th September, 1886, 


12,385. Fixine and Securine the Lins to Jvas, J. 
Clarke, Cobrii 

12,386. Looms for Weavine, C. Thompson, Halifax. 

12,387. ConTROLLING Horses when Daivine, C. Thomp- 
son, Halifax. 

12,388. RecEPTActes for AsHes, C. Thompson, Halifax. 

12,389. PREVENTING ACCIDENTS in OPENING and CLOsiNG 

CARRIAGE Doors, C. Thompeun, Halifax. 
ee Cars, &c., W. E. Fowler, Weot- 


r. 

12,391. PARALLEL Rover for States, R. J. Urquhart, 
Chorlton-cum-Hardy. 

12,392. Peramputators, R, J. Urquhart, 
Chorlton-cum-Hardy. 

12,393. LupricatineG the Spinpies of Epinxina and 
Dovustiinc Frames, J. Taylor, Man 

12,394. Sprines for Roap Carriaces, H. F. Lloyd, 
Liverpool. 

12,395. Cootinc Water, &c., T. Hill, G w. 

12,396. FricriosaL Motion, W. Schisch' and G. 
Hi m, Halifax. 

12,397. ReGuLaTING the Opexine and Cosine of Fan- 
Licuts, &c., H. Whiteley, Halifax. 

12,398. ApsUsTaBLE Batt Bearines for Bicycies, &c., 
J. Aylward, Coventry. 

12,399, BicycLes and Taicycies, W. Andrews, Bir- 


mingham. 

12,400. Inpicator for Rampway Carriace and other 
Door Fasteyines, J. Whitehead, Birmi m. 

12,401. Opentnc, &c., CasEMEsts, &c., E. W: Taylor, 
Birmingham. 

12,402. Esector for BREEcH-LOaDING SM “LL-aRMs, E. 

. Hanson, Birmingham. 

12,403. AUTOMATICALLY TIGHTENING GEARING CHAINS, 
W. M. Trousdale, Leeds. 

TeLemeTerR, W. H. M. Christie, 


on. 
GRANULATING GralIN, &., J. Ritchie, Liver- 
121406. Biss for Storinc Grain, &c., J. Wilson, Liver- 
12,407. Pires to Buitpines, &c.,.W. Macfar- 


e, on. 

12,408. Ta, P. Homero, London. 

12,409. CoLLar, &c., PoLisHisc Macuines, T. Cudlipp, 
London. 

Borer and other Furnaces, J. 8. Booth, 


mdon. 

12,411, Macuine, H. Maples, London. 

12,412. SMoKE-CONsUMING Stoves and W. P. 
Hoblyn, Cornwall. 

12,418. Potisuine Ligu'p for Brass, &c., W. C. Boult 
and F. J. Ryan, London. 

12,414. MERRY-GO-ROoUNDS or RouNDABOUTs, J, E. 
Robinson, Northampton. 

12,415, Evectro-motors, O. W. F. Hill, London. 

12,416. Ratcuet Braces, T. Bass, London. 

12,417. Auromatic GauGE Cock, P. Barclay, London. 

12,418. ConpENsING Steam, G it, London. 

12,419. Propucine DistTILLep Water from Sea Warsr, 
A. L. Normandy, London. - 

—— THERMO-ELECTRICAL APPARATUS, B. Boothroyd, 


ion. 

12,421. Cementitious Stass, W. D. Curzon, C. R. 
Williams, and the Patent Paving and Construction 
Company, London. 

12,422, TeLErHonic Apparatus and Cigcuits, P. 
Rabbidge, London. 

12,423. Spruncs for SappEs, C. C. Cotton, London. 

12,424. Stoppers and Necks of Borris, A, Johns, 
Manchester. 

12,425. Cooxine, T. James, London. 

12,426. Sarery Apparatus for Steam GENERATORS, G. 
Downing.—(E. Brouillet, France.) 

12,427. Burners for MinERAL Oi1s, G. Loberg and T. 
8. Perkins, London. 

12,428. Exrractine from Ors, E. R, Cummins. 
—(G. Ph. Schweder, Portugal.) 


1st October, 1886. 


12,429. Exps of Beer Taps for BaRRE.s, J. Morley, 
Upper Saltley. 

12,430. Puttey Boss for Graspine Various Sizes of 
Suarts, T. Sugden, Manchester. 

12,431. OpgRaTiING the Cuttixe Kyirz in Looms, 
W. E. B. Priestley and W. Deighton, Bradford. 

12,482. Sweepixec, Cuimneys, W. Q. Portbury, 
Shanklin 


12,433. Curtain Hooks, J. G. Rollason, Birmingham. 

12,434. for Hyprocarson and other 
Lamps, F. R. Baker, Birmingham. 

12,435. DRAWING CoMPassEs, J. Cadbury and J. G. 


12,347, StTeaM or WATER VaLvE, G. Harling, Preston. 
12,348. SHoots or Boxts for Locks, &c., J. Kay, 


gham. 
12,849. S—EwrnG Boor Soies, G. M. Cruikshank.—(J/. 
recht, Germany.) 
12,350. Stroprinec and ReE-staRTING TrRamcars, P. 


, Swansea. 

12,351. Dryinc Hats, A. H. Reed.—(W. H. 
Kendall, United States.) 

12,352. Preventine IncrusTaTION in STEAM BoILERs, 
J. L, Wade, Glasgow. 

12,8538. SMOKE Prevention Apparatus, G. Pepper and 
¥. T, Schmidt, Bradford. 

12,354. Wick TuBas for Lamps, 8. Banner, Liverpool. 

12,355, Birks, A. Geiss, Louden. 

.2,356. ron and Sree, A. and L. Q. Brin, London. 
12,857. APPLICATION of ELECTRIC MERCURY ConTACTS 
to &c., Switcnes, R. Snyers, Be'gium. 
(2,358. WarTer-cLosets, &c., O. Whittaker 

and W. Schofield, London. 
(2,359. Fencine Posts, J. Nichols, Birmingham, 
.2,360, Fire TRons, A. ©, Wells, London, 


Bir 

12,436. Lapy’s Sarety Pocket, F. Hughes, Ruabon. 

12,437. REFRIGERATING MacHinE, Buss, Man- 
chester. 

12,438. Sarery Guarp for Tram Enornes, &c., 8. 
Collier and R. Plant, Birmingham. 

12,439. KeyLess WatcHEs, H. M. Robottom, Shustoke. 

12,440. Stop Motion for DouBLiIne FRaMEs, 
H. Wren, Manchester. 

12,441. Bretren Lacine of the Coverines to FLour 
Sizves, &c., H. F. Hitchcock, Belfast. 

Heicnt Measurine, 8. J. Anson, 


12,443, Surps’ Loos, W. J. Kent and A. King, London. 
12,444, BOTTLE and Jam JaR CaSES, Rear, Man- 
chester. 
12,445. SHUTTLES used in Looms fur Weavino, T. 


Martin, Halifax. 
12,446. and Sroprinc Tramcars, &c., G. 
Robson, Liverpool. 
12,447. Preventinc of Hanpies of Tennis 
and other Bats, T. G. Beaumont, Halifax. 
12,448, Lusricator, J. Paton, Holyhead. 


12,303. Fire F. Edenborough, London. 
j 12,804. Manuracture of Screws, A. Muir and J. 
Humphrys, London. 
12,305. ComBInED TgacHers Desk, J. C. Mewburn. : 
— 
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12,449. Szamiess Rupper for ConDENSER MACHINES 
in &c., Yarns, W. and 
J. Terry and F. Rawnsley, Halifax. 

12,450. Miserine, J. W. and C. Docwra. London. 
12,451. Transmittine Rotary Motion to or from 
Macurines, J. H. Holmes, London. 

12,45°. Fotprxe Box, J. W. Gill, Birmingham. 

12,453. CoNVERTING RECIPROCATORY or OSCILLATORY 
into Rotary Motion, C. Noble and H. Haes, 
London. 

12,454. Guoves, F. J. Martin, London. 

12,455. Pencr. Binko, London. 

12,456. Srupios, &c., H. V. Weyde, 
London. 

12,457. CarriacE Sprinos, J. W. Berriff, London. 

12,458. Om Lamp for Preventinc Exptosion, &c., W. 
Fraser, London. 

12,459. Ssavine Soap, K. G. R. Vaizey.— 
(A. R. Best, United States.) 

12,460. Gas Cooxinc Rancgs, T. Greenwood, Halifax. 

12.461. Sroppsrs for Boirtes, &c., J. Thornton, 
Halifax. 

12,462. AsceRTAINING ACCURATELY how many Persons 
Trave. Insts and Ov1siDE a TRAM-caR, &c., 
J. Heldmann, London. 

12,463. Saws, F. C. Prouvay, London. 

12,464. BreakwarTers, &c., W. R. Kinipple, Glasgow. 

12,465. for Securine, &c., SHips’ Boats, J. 

c Glasgow. 

12,466. Lyrertockinc Rattway Sicnat Levers, C. 
Brown and C. Rogers, London. 

12,467. Furnaces, R. Thompson, Liverpool. 

—. Botts, A. J. Boult.—(F. A. Smith, United 


12,469. Toor for Gaverxe, &c., Braoocn Pixs, R. 
Brown, London. 
12,470. Concrete Biocks, E. Long, London. 
Pumps, J. H. Tangye and W. Johnson, 
ndaon. 
12,472. Wrrnprawat of Liquors from Borris, W. J. 
Payne, London. 
12,473. RecuLatine the from Bort es, 
G. F. Metcalfe, London. 
12,474. Saors for Horses, &c., W. A. Dunn, London. 
12,475. Automatic Va.ve, J. Y. Johnson.—{L. Labeyrie, 
nce. 
12,476. ANTIsEPTic snd GERMISIDE INHALER, S. Hard- 
ick, London. 
12,477. Scormnc Paste, &c.. Boarps for Boxrs and 
Cases, H. Gardner.—{J. Scherdel and T. Remus, Ger- 


many. 

12,478. Recenerative Gas Lips, D. Hulett and R. 
Hurst, London 

12,479. Inpia-RUBBER GuaRD for Penno.psrs, &c., J. 
F. Warner, London. ‘ 

12,480. Treatment of Sutpaipe of Sopivm, F. H. 
Gossage, T. T. Mathieson, and J. Hawliczek, 
London. 

12,481. Fotpinc or Co.LapsisLe Receprac.es, E. J. 
Feilden, London. 

12,482. Curtain Hooks, W. T. Colyer, London. 

12,483. Poticemen, J. P. Brewer and W. C. 
Smith. London. 

12,484. Fotpmve Bep, J. H. Cairncross, London. 

12,485. ExtinevisHinc Mriverat O.L Lamps, V. G. 
Webb, London. 

12,486. Supptyisc LuspricaTinc MaTERIAL to the 
Botsters or Uprer Bearincs of Spinpies, W. Oxley, 
Manchester. 

12,487. Try plate Waste, G. A. Goodwin 
and W. F. How, L: ndon. 

12,488. Comprnep Pencit Eraser, Ink Eraser, and 
Pencit SHarpener, W. Russell, London. 

2,489. ASCERTAINING TEMPERATURE, C. G. Hoffmann, 
London. 

12.490. and Discnarcinc Grain, W. H. 
Beck. Labois. France.) 

12,491. Execrric Ciocks, V. Reclus, London. 


2nd October, 1836. 


12,492. Imrration of Stones on Woop Furniture, W. 
ood and A. Simmonds, London. 

12,493. New Game, H. W. Robinson, Northampton. 

12.494. Fioor-cLotu, &c., J. H. Hunt and H. Thame, 
London. 

12,495. Frsisarsc of Hats, J. Taylor, Manchester. 

12,496. Sears for Gia s Butries, W. Horn and R. 
Bell, Sunderland. 

12,497. Strorrerep Borties, A. Philburn 
and A. Moors, Ashton-under-Lyne. 

12,498. Composition for Removinc ScaLe from Steam 
J. Brookbanks, Newcastle-on-Tyr e. 

12,499. Preservative Coatines for Sips’ Borroms, 
J. B. Hannay, Glasgow. 

12,500. Meta. Hooss, 8. Bott. Birmingham. 

12,501. Srretcuinc Yarn, T. Frusher, Bradford. 

and WaLkisc Starrs, W. Daniels, 


12,503. Certain Parts of Meta, Bepsteaps, E. Pey- 
ton, London.—7th August, 1886. 

Friction Covup.ine, W. Pollard and J. Pollard, 

mdon. 

12,505. UmBrevias, &c., J. Broxup, London. 

12,506. Covertne the Sreeits used in Corsets, R. 
Simpson, H. Simp and B. G. Simpson, Sheffield. 

12,507. and Twistixc 8, Lucas, 
Sheffield. 

12,508. Puriryinc the Feep-warer of Steam BorLers, 
J. Turns, South Shields. 

12,509. Rotter Burxp Furnirore, J. G. Uttley, Man- 


iter. 
12,510. Pex Creaner, H. P. Miller, London. 
— Capinets for Booxs, &., B. L. F. Potts, 


on. 

12,512. Creation of a Current of Arr in VENTILATING 
Suarrs, A. R. Waddell, Kidderminster. 

12,513. Rattway Cuock, T. Snowball, Newcastle-upon- 


2,514. Lever Sasu Lock, T. E. Lane, Birmingham. 

12,515. Currisc and Sewise Button-HOLes, &c., C. 
Willson and W. Surfieet, Grimsby. 

12,516. Promotine the GrowTs, &c., of CHILpREn, J. 
Sainty, Norwich. . 

12,517. Iyscrrprion for Memoria, Wreatu 
Cases, W. Ritchie, Gla:gow. 

12,518. Piayine Carps, A. Lawson, Glasgow. 

12,519. Jomsts for Daivine Betts, J. Jardine and F. 
Arthur, London. 

12,520. Liguip Gum, E. M. Knight, Halifax. 

12,521. Water Meters, Rotary Excines, and Pumps, 
W. de Normanville, London. 

12,522. Gas-Firtincs, E. Harrison and T. Chilton, 


London. 

12,523. Om Lamps, E. Harrison and T. Chilton, 
London. 

12,524. Lock Nots, J. Dunbar and J. J. D. Cleminson, 


mdon. 
12,525. and Fives, G. Black, 
ndon. 

12,526. Lappers, R. Baird, Forest Hill. 

12,527. Steam Borters, D. Purves, Dulwich. 

12,528. FIRE-EXTINGUISHING SPRINKLERS, R. Dowson 
and J. Taylor, London. 

12,529. Apparatus for the Recept.on of Corn, &., R. 
W. Vining and W. P. Thompson, Liverpool. 

12,530. Governinc Apparatus for AIR COMPRESSING 
F. France, Live 

12,531. Disrrisution of ELectric Znercy, R. Dick 
and R. Kennedy, Glasgow. 

12,532. CHemicat TxEaTMEsT of Bavuinia VaHut, J. 
H. Wilson, London. 

12,533. Evecrric Be.ts, H. J. Coates and E. W. J 
Macdonald, London. 

12,534. Pammary Evectric Batrerits, H. Weymersch 
and R. McKenzie, London. 

12.535. Manuracture of Sucar, A. and L. Q. Brin, 
London. 

12,536. Cases for Contarninc Ecos, E. G. W. Packer, 
London. 

12,537. Sanitary Appiiance for Ciocets, &c., A. R. 
Waddell and F. G. Redman, London. 

12.538. ConstTRucTION of THROTTLE VaLves, W. Jones, 
London. 


12,589. Decoration of Wrovcut Iron Grapers, E. C. 


ion. 

12,540. SaHow Boarps for Apverrt:sine, E. C. Allam, 

London. 

12,541. Furnaces for the Manvracture of Srret, R. 
Miller and N. E. Maccallum Glasgow. 

12,542. Piasrer of Paris, E. R. Blundstone, London. 

12,548. Loom for Weavine Fasrics, A. 
Siret and J. L. F. Saulnier, London, 

12,544. ApsosTaBLe Spanner, H. A. Couchmep, 
London. 

12,545. Lock-strrch Sewrmse Macurnes, F. Clift.—(z 
Bardili, Germany.) 

12,546. Carvine Forks and Grarps, H. A. Couchman, 


London, 
12,547. Macurnes for Packine Tea, J. M. Day, W. R. 
Green, and H. C. Walker, don. 
12,548. Propuctne Spray, &c., W. E. Heath, London. 
12,549. Lamps, J. Hinks, London. 
12,550. Srrercaisc Trousers, &., J. M. Presante, 


ndon. 
12,551. Supportine Jaks containing Honey, E. Jones, 
mdon. 
12,552. Mop and for WinDows, 
., J. F. Warner, London. 
and Rose Bir, D. Gillies jun., 
mdon. 
12,554. Pranorortss, E. Kenshole, Aberdare. 
12,555. Mats, &c., F. Greenland, London. 
12,556. Tricycies, W. Freeman, London. 
12,557. Insotes for Boots, &c., H. H. Lake.—(C. W. 
King, United States.) 
12 558. Compresstne Hay, &c. H. C. Capel, London. 
12,559. Pipes of SHeet Meta, H. Kellerman, London. 
12,560. PReventTinG Frots upon Beer, H. Stockheim, 
London. 
12 561. CarTr:pces and Exp.osive Proyecriiss, H. 8. 
Maxim, London. 


4th October, 18°6. 


12,562. Weicuine Macurnes, T. Finney, ide. 

12,563. STRENGTHENING METALLIC Boxes, H. H. Chilton, 
Wolverhampton. 

12,564. _eemeed Hoors for Casks, T. E. Morgan, 
Bristo! 


ristol. 

12,565. for Exc.upine Sewer Gas, R. Atkinson, 
South Shields. 

12,566. Gas Fires and Stoves, T. Fletcher and A. 

re, Manchester. 

12,567. Beaminc H. Barnes, Halifax. 

12,568. WasHinc F. C. Hall, Liverpool. 

12,569. Instrument for Wavine, &c., Harr, F. Iles, 
Birmingham. 

12,570. Exvevops, A. Butler, Leeds. 

12,571. Pocket Apparatcs for Pu APHIC 


tion with the arms B and clamping devices, as and for 
the purpose set forth. (5) In a centreing tool, the 
arms B, curved in the manner shown, and expanding 
or swinging outward beyond the periphery of the 
eupporting centre or plate, as set forth, whereby the 
outer edges of said arms are substanti circular 
and the tool adapted for use as a templet, as set forth. 


(6) In combination with the plate A, having slots /, 
thumb bar F, and clamp nut H, the gear wheel havin, 
the lug i and studs d, and the centre stud E, provid 
with a recess for engaging said lug, whereby said 
centre stud is caused to rotate with said gear and 
—_— bar, substantially as and for the purpose set 
01 . 
346,184. Ice Macuine, William 
H. Wood, New York, N.Y.—Filed December 2ist, 


1885. 
6 a In combination with the diffusion valve 


Pictures, W. J. Lancaster, Birmingham. 

12,572. Sizina Macnines, A. Hitchon, Accrington, 

12.573. Fixtne and Sreves, W. 8. Codner, 
London. 

12,574. Auromatic Dravcut Recucartors, E. C. Mills, 
Manchester. 

12,575. Measurine Taps, P. Skidmore, Sheffield. 

12,576. DiscorGERS . Brewster, London. 

12,577. Propucine Divipep Imaces for 

Hare and B. C. Le Moussu, London. 

12,578. Covptinc Rartway Wacons, F. W. Dines, 
Norfolk, and J. Partridge, Essex. 

12 W. Swarbrick and T. Houghtcn, 

is erpool, 

12,580. Formisc Sockets in Bianks for SHovets, H. 
M. Myers, London. 

12,581. Cuest Protector, J. Robinson, Halifax. 

12,582. Construction of Barns, C. K. Maxwell and 8. 
Walker, Halifax. 

12,583. Construction of Dressinc Macutnes for 
Gra‘y, &c., R. Howarth, L ndon. 

12,584. Removine Osstructions from the Front of 
Tramway Enotes, J. Smith, Birmingham. 

12,585. Arrixinc of Stanparp Boarps in 
Dressine Bags, E. T. and P. C. Wilkins, London. 

12,586. Vecocrrepes, J. K. Starley, London. 

12,587. Sreerine for Tricyc.es, &., J. K. Starley, 


London. 

12,588. Cammsey Pot and W. H. Day, 
West Cowes. 

12,589. Arracnina Carriace, &c., WHexis to their 
Axtgs. E. M. Ea:le, London. 

12,590. HorsesHoes, B. von Arnim, London. 

12,591. Atarm Apparatus for Tramways, &c., J. 
Riedel, London. 

12,592. Restorine the Surrace of Raisep ART.CLEs of 
Tiv-pLate, A. N. Hopkins, London. 

12,593. DistrrpuTinc MarLep or other Matrer in 
Post-orFices, 8. Stewart, 8. G. Browne, and W. 
Boby, London. 

12,594. Carriace, J. Marston, London. 

12,595. Seconpaxy BatreRies, E. Andreoli, London. 

12,596. for Grippisc and Re.easine the 
Casts and Appiyinc and Reteasinc the Car 
Brakes and for Lessenrnc Concussion and VARYING 
the Sreep of Cars in Rartways having TracTion 
Castes, J. H. Pendleton and C. Tiers, London. 

12,597. Locx-up VenTitators for H. J. 
Treasure, London. 

12,5938. Prorecrinc Furs, &c., from Morn, C. Schan- 
dein, London. 

12,599. Spinninc Hare and other Fisres, J. J. Delmar 
and F. E. Tucker, London. 

12,600. SmaLt Sewixc Macuives, W. H. Steel, London, 

12,601. PcatEs wlth Riss or Prosections, J. D. Ellis, 
London. 

12,802. Curtinc up Burrs or Hipes of Le.tuer, E. 
Whatcott and E. and W. Bridgewater, Leicester. 
12,603. SuppLyixc Water to WaTer-cLosets, E. Gotto 

and F. ley.—(J. Reid, Brazil.) 

12,604. MecHanicaL Movement, B McCabe, London. 

TeLecrapuic Rexays, A. M. Clark.—{C. Diener, 

ustria. 

12,606. Botrte and Jar Sroprer, W. A. Larlham, 
London. 

12,607. ArtiFici1aL Boatina, E. L. White, London. 

12,608. Prerparinc Foop from Crreais, J. Low, 
London. 

12,609. Prixntixc Mvuaic, 8. Samper.—{D. Fallon, 
Columbia.) 

12,610. Perrcmery, P. H. Lecornu and A. Raynaud, 


London. 

12,611. Botrtinc CARBONATED BeveraGes, F. A. 
Reihlen, London. 

12,612. CockLte Separators, H. H. Lake.-+(F. W. 
Howell, United States.) 


SELEOTED AMERIOAN PATENTS. 


(From the United States’ Patent Office official Gazette.) 


346,048. Temporary CENTRE AND TeMPLET INsTRU- 
MENT, Frank A. Humphrey, Worcester, Mass.—Filed 
March 31st, 1886. 

Claim,—{1) A tool for establishing and maintaining 

a centre over or within a cavity, provided with a series 

of excentrically pivotted swinging arms uniformly 

adjustable about a central disc or plate supporting an 
axially disposed centre or indent, which is adapted to 
receive the foot of a compass or similar tool, sub- 
stantially as hereinbefore set forth. (2) A tool for 

finding and establishing a centre, consisting of a 

central plate or frame supporting an indentdr centre 

mark, a series of swinging arms excentrically pivotted 

to said plate and uniformly adjustable by means of a 

centrally disposed gear, means for rotating said gear 

upon the plate, ont a clamring devite for retaining 
the _— at position of adjustment, substantially as 
set forth. (3) The combination of the plate A, the 
curved arms B, pivotted on said plate, and provided 

with pins }b, the gear wheel D, the thumb bar F, 

connected with said gear wheel, the central stud E, 

having an indent or centreing point, and the clamping 

nut H, substantially as and for the purposes set forth. 

(4) The plate provided with the curved slots /, the 

wheel having studs d projecting through said slots, 

and the thumb bar F, having f},in bi 


, the valve and seat K3 with spring, sub- 
stantially as and for the purpose described and set 
forth. (2) In combination with a receiver and — 
rator for a refrigerating machine, the sections B with 
the pipes B5, substantially as described for the pur- 
pose set forth. (8) In combination with a refrigerating 
machine the distributing chamber C? with the flange 
©5, double cone C4, the pipe C9, and the cover for the 
gas outlet pipes C6, C7, C5, substantially as described 
for the purpose set forth. (4) In combination with a 
compression pump, valves, and cages, the collars 4, 
the stecl pin 361, the nut with projections 37, and 


346,184] 


grooves 38, and the threaded part 39 and 40, sub- 
for the set forth. (5) > 
combination with a vapour cock for opera’ 
the machine, the vertical hole 82, 
32a, and the grooves 33s, with the half groove 34s, 
forming the passage for the gas, substantially as and 
for the purpose described and set forth. (6) In com- 
bination with a compression pump valve-box, the 
recesses 42, encircling the ed part, for receiving 
the cages, substantially as and for the purpose de- 
scribed. 
346,251. Tope Expanper, Chas. Wicksteed, Kettering, 
Northampton, England.— Filed February 
2th, 1885. 

Claim. - (1) The bination, substantially as herein 
described, of the mandrel A, screw-threaded at one 
end, and having a tapering portion Al, the nut 
B, and the grips or gripping blocks D, loosely seated 
on said tapering portion of the mandrel, with the 
sockets or sleeves C E, the plate H, and spring G, for 
the purpose specified. (2) The bination, subst. 
tially as herein described, of the mandrel A, screw- 
threaded at one end, and having a tapering portion 
Al, the nut B, and the grips or gripping blocks D, 
loosely seated on said i portion of the mandrel, 
with the sockets or sleeves C E, the plate H, spring 
G, and the guide plate A%, substantially as and f.r the 


specified. (3) The combination, with the 
heater El, having recess F3, of the roller spindles F1, 
having their ends rivetted over into said recess, an 
the set screw F4, for the purpose specified. (4) The 
combination, substantially as herein described, of the 
mandrel A, the sleeve or socket C, provided with 
grooves N; sleeve or socket E, the nut B, the ball- 
bearings L, and the screws M, said parts being con- 
structed for co-operation, substantially as set forth. 
(5) The combination, substantially as herein described, 
with the mandrel A, the sleeve or socket C, having an 


excentric groove W formed partly around its periphery 
and the sleeve or socket E, having ratchet teeth formed | 
around its periphery, of the nut B, having a ratchet 
flange Be, the lever I, pawls K O, the pin U, and spring 


V, said parts bein ‘ed for 
ig arrang co-operation, for the 
346,379. Sanp Movipina Macuine, Matt 
Moore, Indianapolis, Ind.—Filed March 18th, 
Claim.—(1) A yielding presser, platen, or follower 
comprising, essentially, a series of contacting inde- 
pendent movable sections, each section held against 
pressure by the constant force of a spring, aud the 
whole arranged to serve with a flask and tterns and 
to yield irregularly to the sand, as set forth, Q)A 
yielding presser posed of independent movable 
sections having contact with each other, each section 
held against pressure by the constant force of an inde- 
mdent spring, and means, substantially as described 
‘or adjusting the resisting force of each section inde. 
pendently, as herein specified. (3) A yielding pressor 
platen, or follower composed of a frame or containing 
piece A, in combination, movable sections or rammers, 


346379! 


as cc, held out against pressure by means of springs, 

as hh, when adapted to be used in connection with a 

flask and pattern for the production of sand 

moulds for castings, as set fo (4) In a machine 

for making sand moulds for castings, the springs 4 h, 

a with separate and independent means, as gg, 

‘or adjusting their tension, in combination with the 
movable sections or rammers cc, and with the frame 
or containing piece A, the whole forming a yielding 
platen, 0; ting in the manner and for the purpose 
substantially as described. 

346,423. Evecrricat Connection AND GUARD 
FoR, George D. Burton, New Ipswich, N.H.—Filed 
January 2nd, 1886. 

Claim.—The combination, with an air brake hose 
section having a metallic coupling which forms a part 
of an electrical circuit, of a non-conducting disc carried 


by the coupling, which acts as a shield and prevents 
the hand of the operator from coming in contact with 
the metallic portion of the coupling. 
433. Macuive ror Winpinc Leap Tape vpon 
ELEGRAPH CaBLes, Francis P. Duplain, Chicago, 
Il.—Filed April 6th, 1885. 

Claim.—(1) The combination, in a machine for 
winding tape — telegraph cables, of the revolving 
head g, a bobbin carrying the lead tape mounted 
thereon, the receptacle carrying the shellac, and the 
shellac wheel, over which the lead tape is guided, 
whereby the lead tape is wound on to the cable aud 

ellaced at the same time, substantially as and for 
the purpose specified. (2) The combination, in a 
machine for covering telegraph cables, of a revolving 


head provided with bobbins for the tapes, a shel'ac 
wheel, and receptacles for the shellac, whereby the 
cable is covered and the joints of the lead tape shel- . 
laced as the cable passes longitudinally through the 
machine. (3) In a cable-covering machine, the com- 
bination of the revolving head, the bobbins for the 
tape, and a receptacle for the shellac, which revolves 
around the core of conductors and shellacs the tape as 
it is wound on to the cable. 

346,434. Sream Vatve, George H. Duthie, Muskegon, 

Mich.—Filed September 1st, 1885. 

Claim.- (1) The combination, with a hollow oscillat- 
ing valve having the longitudinal openings G and F 
and the balance openings gg, arranged diametrica ly 
opposite thereto, and the exhaust chamber E, of the 
steam cylinder A, having the steam aand } and 
exhaust port c opening into said valve chamber and 


the piston and piston head. (2) The combinati:n, 
with hollow oscillating valve open at both ends, 
having openings G and F and exhaust chamber E, 
cylinder A, having steam and exhaust ports a, b, aud 
c, of the valve chamber C, having its interior corre- 
sponding to the shape of said valve, and having 4 
steam supply pipe opening into one end thereof, suv- 
stantially as and fur the purpose set forth. 
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THE TRIANGULATION AND MEASUREMENT 
OF THE FORTH BRIDGE. 


By Recinatp E. Mippieton, M.LO.E. 
No. IL. 

Triangulation of distances A-I, I-V1IT., I-E, 1-X1—In 
order to again check the distance A-I, a short base line 
I-R 636ft. long, part of the base line I-P was measured 
and the distance triangulated, the resulting dimension 
being A-I 846°857 as against 846°92, I-E 436'19 as against 
436 214, I-VIIL. 671°232 as against 671°245, I-XL 1175°32 
as against 1175285, and I-XIV. 169036 as against 
1690°285, the final measurement of the distance along the 
girders made it 1690°337, The measurement from XIV. 
to XV. could not be carried on in a line parallel to the 
centre line of the bridge owing to the stage no longer 
following this direction, but turning inwards, and being 
in the centre line at XV. A pole was placed on the 
stage in the centre line of the bridge somewhere near where 
the southern Queensferry Piers, Station XY., should come, 
and this station was triangulated from O. Three angles 
could not be taken owing to the unsteadiness of the stage, 
and this unsteadiness affected the other angles, as the pole 
would not always lie in the centre line. The distance 
between I and this pole having been angulated, a direct 
measurement was made by squaring off from the centre of 
the south cantilever pier, station XIV., and fixing a point 
8ésft. 4,%,in. from the centre line of the bridge, measuring 
to the pole already fixed, and calculating the base as that 
of a right-angled triangle. The results were, by triangula- 
tion, March 14th, 1884, I-¢ 2360827; I-XV. should be 
2375°004, then @ XV. would be 14°177, and the distance 
XIV. XV. 684°719, by measurement as above 684°725. 
This distance was repeatedly measured, and showed a 
constant elongation in the stage as under :— 


685,028 


riod 
colin XIV. of *151 total, ‘703 of this ‘441 had been cor- 
rected, leaving an error northward of ‘262ft., or taking the 


averages of observations— 

Direct measurement, July 30th, 1885 2375°266 

tion, 1884... ... 2375 334 

2375°312 

Wire measurement, 1885... 2375°380 
2375°323 
Correct length ... 2375°004 
Average errornorth ... ... “B19 

By direct measurement ... “266 

By triangulation ... ... ... 323 


Triangulation more accurate than direct measurement.— 
From these figures it will be seen that a better result 
would have been obtained if the author had trusted entirely 
to triangulation, and that in such a situation a direct 
measurement is not to be relied on. 

Setting out stations XVII. and Q.—The southern Inch 
Garvie piers, station XVII. being both, when built, 
situated in deep water, and there being at this time—June, 
1883—no staging near them, and it being n to 
arrive at the contour of the rock on which the caisson 
would eventually rest, a station had to be set out, which 
should be in the transverse centre line of these piers. For 
this purpose an arbitrary angle I XVIII. Q = 48 deg. 
IQ = 4240 40ft., Q, being the new station, was decided 
on; this line was marked down in the rock, the angle from 
I which would intersect thisdine and the transverse centre 
line of the southern Inch Garvie piers in the same point 
was calculated, and this line also laid down with the 
theodolite, a masonry pier was built over the points so 
found, and the operation repeated and checked. The 
angle at I was necessarily very acute, and that at Q ve 
obtuse. XVIII. I Q being 4 deg. 3m. 18s, and XVIII. 
Q. I. 127 deg. 56m. 42s., and therefore unfavourable for 
accurate measurement, the error in the position of Q was, 
however, not more than 1} south of true position. 

Obtaining contour of rock at southern Inch Garvie piers. 
—The arrangements used for obtaining the contour of the 
rock at and about the sites of the southern Inch Garvie 
piers was a raft 69ft. Sin. diameter, the caissons being 7Oft. 
carriage trave aK > e drum on which the sound- 
ing line was wound. a was considerable difficulty in 
finding a satisfactory sounding line. Copper wire stretched 
and broke, and three or four sinkers were lost and con- 
siderable delay caused thereby. most of 
these mishaps occurred in sounding round the northern 
piers, where no great accuracy was required. The sinker 
eventually used was made of a bar of Zin. iron, 10ft. long, 
with a lead weight cast on it about midway in its paleo 
the whole weighing about 601b., and the sounding wire 
was of steel ,;in. in diameter, and marked at the feet 
with pieces of copper wire soldered on, and with 
tallies tied on with string and stamped with the number of 
feet from end of sinker. A 281b. lead sinker was also 
used on occasion with sufficient wire_attached to it to make 
the poy og the same. The tallies frequently broke off, and 
had to be renewed, but though wire and other attachments 
bn tried, nothing was found to answer so well as the 


g- 

Setting raft for sounding.—For setting the raft four 
moorings were laid down and the rn « Shae on board 
to four crabs, and at the times of high and low water—the 
utmost time for sounding being 1 hour and 30 minutes— 
the cables were hauled taut, a theodolite was placed at 
XVIII. and another at Q, the angles n for bringing 
the raft into position were laid off, and the cables manipu- 
lated until both instruments bore on the centre of the raft, 
and also the theodolite at Q on a nail placed in the circum- 
ference to serve as a starting point, and to bring this point 
right two check ropes were used. The circumference of 
the raft was marked in feet, and the wire hanging 2in. 
clear traversed a circle 70ft. in diameter. An assistant 
was told off to read the tide gauge every five minutes, the 
traverser was set over the nail at the starting point, the 


sinker lowered and the level of the water read; the sinker 
was lifted clear of the ground and traversed lft. to the 
right, lowered again, and the same process repeated, one 

the assistants on the raft booking the readings and the 
position of the traverser on the circumference of the raft 
at each five minutes so as to correspond with the tide 
gauge readings. If —— soft was met with the 
sinker was ——_ until it passed through it to the rock, 
and then brought to the surface and inspected as to the 
nature and thickness of the material passed through; 
frequent observations were also made with a tallowed hand 
lead to ascertain the nature of the bottom. The rate of 
progress was about two soundings per minute. 

Contour of rock outside piers.—Where the raft. was in 
the position the caisson would eventually occupy soundings 
were taken at every foot, and the whole circumference was 
gone over twice, As it was desired to obtain soundings for 
about 35ft. outside the foundation of the caisson, the angle 
which would give 35ft. was calculated for each theodolite, 
the full angle taken in the one case and one-seventh of it 
in the other and the raft shifted to this position and 
soundings taken at every 5ft. of the circumference, then 
the angle on the first theodolite was altered one-seventh 
less, and that on the other increased one-seventh, and the 
raft brought into this position, and av ein repeated 
until twenty-eight circles of soundings been described 
round the first, the centres of these circles being approxi- 
mately on the circumference of the first circle. 

Number of soundings.—The total number of soundings 
taken from the raft was about 3000. 

Using 10/t. sinker.—In using a sinker of 10ft. length care 
must be taken that it be lifted quite clear of the bottom 
after each sounding, as it is not easy to tell whether the 
point or the wee is touching, the general run of the 
soundings must also be kept in memory so that any sound- 
ing which appears to be abnormal may be check 

Setting cai 70ft. in diameter in position.—It may be 
interesting to show how the caissons, which are 70ft. dia- 
meter at the bottom and 60ft. diameter at the top, the 
diameter of the tempo caisson being 61ft. 8in., were 
set; the means used varied in each case, but the general 
idea was the same. Where possible two points were 
marked on the stage at known distances from the true 
centre of the pier, one point being in the longitudinal and 
the other in the transverse centre line of the pier. The 
distance above the cutting edge was marked on the caisson 
in feet; four points were marked on the top of the caisson 
in the longitudinal and transverse centre lines, levels were 
taken at these four points, and the inclination of the 
caisson to the level of the s was thus arrived at; then 
the distances from the marks on the stage were taken and 
added to the semi-diameter of the caisson, and thus the 
divergence of the caisson from its true position at the level 
of the stage was found, and this, corrected by the inclina- 
tion, gave the true position at the cutting edge. If owing 
to the unreliability of the stage or other cause this course 
could not be adopted, then the position of the skin of the 
caisson was triangulated from known points and corrected 


for inclination, and not unfrequently both courses were | d 


pursued as checks on each other. In two cases, namely, 
those of the Queensferry north-east and north-west 
caissons, neither system was applicable on account of the 
distortion of the caissons, and in these cases the positions 
of a plumb bob and of a point in the circumference were 
triangulated and a survey made of the caisson at the top 
and bottom of plumb line, the axis of the caisson found 
and transferred to the level of the cutting edge. This pro- 
cess having been gone through once, and the actual shape 
of the caisson determined, it was possible to proceed as for 
the other caissons. 

Final setting XVII. by triangulation.—The final 
setting of the Southern Inch Garvie piers, station X VIL, 
from the northern ones, station X VIII., was made by trian- 

lation ; two points were marked down about half-way 

tween the piers and respectively in the centre lines of 
the eastern and western piers, all four sides of the quadri- 
lateral figure thus obtained were measured, and all the 
angles observed. Three of the triangles agreed exactly, 
onl the difference in the fourth was ‘012ft. The dimen- 
sions given by the three agreeing triangles was accepted, 
and when a direct measurement was eventually made the 
difference was ;';in. in a length of 270ft. The distance of 
the poles for centreing the caisson piers apart was checked 
by triangulation, the original measurements having been 
made with the rods on very side-long ground and trans- 
ferred with the theodolite, the dimensions arrived at by 
triangulation were 59°9976ft. and 60°0043ft. respectivel 
for 60ft. In the same way other marks near the nort 
cantilever pier put in for the same purpose were triangu- 
lated with a resulting error of ‘002ft. 

Setting out wind bracing on Inch Garvie.—The lines for 
the wind bracing between Inch Garvie skewbacks were 
put in entirely with the theodolite, and the first half of 
the bracing, which was put in before the author left the 


brass | Forth, fitted to sin. 


Measurement between stations XIV. and XVI. with steel 
band.—The measurement between the south cantilever 
pier station XIV. and station XVI. of July, 1885, was 
made, not with the rods, but with a steel band, the pro- 
cedure being to mark down on the stage a standard 
measured with the rods of 192ft. The steel band was 
referred to-this standard with the thermometer under it; 
the temperature and correction for length were booked, 
and the band transferred to the line to be measured, the 
length marked down and the temperature booked. It was 
again referred to the standard, and this process was 
repeated until the whole length of about 840ft. was 
measured. The greatest extension of the band was tin., 
and ve least 44in., the temperature varying from 72 deg. 
to 78 

between stations XVI. and XVIII. 
—In July, 1885, the stage being sufficiently set by the 
Queensferry piers, three of which were built, and the 


centres of the southern piers permanently fixed, it was 
decided to check the distance XVI.-XVIII., which, if 
correct, would be 1969°912ft., but which the triangulation 
of 1884 gave as 1969 66ft., and that of 1885 as 1969°68ft. 


By the wire a proper distance was therefore measured as 
before on the railway, and the wire stretched on three 
different occasions so as to test, if possible, the action 
of changes of temperature in it, it was, however, found to 
be quite impossible to deduce any result from this cause 
which, apparently, was not constant for the length, and 
did not affect the wire to any appreciable extent. The 
wire was placed in position July 17th and 22nd, when the 
results given were 196967 and 1969°74 respectively, and 
the greatest difference between them and the triangulation 
was ‘08, and the least ‘01, the average being that the dis- 
tance as measured by the wire was ‘035 longer than the 
average of the triangulated distances. On July 17th when 


the wire had been up a short time the wind n to rise, but 
though the deflection of the wire sideways, the versed sine 
being 23ft., amounted, as tested by the theodolite, to about 


14ft., the centre did not rise above its normal position of 
23ft. below the points of support, when, however, the 
deflection sideways was more than 14ft. it rose very 
rapidly, proving, it may be presumed, that up to 14ft. 
deflection the wire stretched to meet the extra strain put 
on it. The wire when placed in position on the railway 
showed no alteration, the difference between the observa- 
tions of July 17th and 22nd being jin. By experiment 
on the railway lin. pull on the wire gave 3in. rise at the 
centre and lin. drop of wire gave a fall at centre of 32in. 

Small triangulations.—Several small triangulations were 
made in different places, — which may be mentioned 
that for checking the distance between the Fife piers, the 
correct length as measured by rods was 154:994ft., by 
triangulation this was 154 -992ft. 

Setting out steeluork.—The whole of the steel for the 
cantilevers being constructed at the Forth Bridge works, 
it was necessary that this should be set out most accurately 
to with the setting of the piers. For setting the 
tub members it was only necessary that these should 
be maintained in a straight line, and for this purpose at 
one end of the timber cradles on which the tubes were 
erected and drilled angle iron standards were built into 
brick piers, and on each standard was placed an iron plate 
having a lin. hole drilled in it at a given height, and in the 
centre line of the cradle; at the other end was placed a 
timber stage, and on this a theodolite was placed and 
brought to the centre line of the cradle and also to the 
given level; then wooden pieces were fitted at the feet so 
that the theodolite could at any time be put up in the same 
position, the theodolite was levelled and edi t to bear on 
the hole in the plate, cross strings were put in the tube 
to be sighted and the tube was moved until the cross strings 
coincided with the theodolite line. For the main tubes 
over the piers these lines must be parallel, 120ft. between 
centres and the whole must be square, also the cross lines 
through the centres of the bed plates must be at the proper 
distances apart and square to the centre lines of the tubes; 
to secure this a centre line parallel to one tube was care- 
fully marked down along the line of a steel standard 400ft. 
long, which was put down for reference as to the proper 
setting out of the steel, a line was put in at each end of the 
rilling roads square to this, and then on the other side a 
line square to these and parallel to the first, and the whole 
of these lines were carefully measured with the rods, the pos- 
sible error being found to be jin. The centres of the ‘che, 
which should have been 120ft., were found to be, owing to the 
rods being long where this setting was done, 120ft. 03,in., 
and the distances between centres of bed-plates for 
which thedimension was 145037, were we by several in- 

145°0468ft. and 145°0334ft. 
dependent measurements tobe } 145-504ft. and 145-0367ft. 
The measurements for the Inch Garvie bed-plates, which 
were done later, were correct in both directions. 

Comparison of rod.measurement and that made from steel 
standard.—The variation between two rod measurements 
along one side of the drilling roads, and the same measure- 
ment as made by means of the steel standard and corrected 
for temperature, were 433°0334, 433°'0347, and 433°0359, the 
greatest difference being 0025, or =/sin. 

Ose of steel rods for setting out steel work.—The author 
pointed out at an early stage of the work that the steel 
ought not to be set out with wooden standards, but with 
steel rods, which if made standard at a given mean tempe- 
rature would produce work which, whatever the temperature 
at which it was set out, would have the same relative 
dimensions and the same absolute dimensions at the mean 
temperature, which would not be the case with work set 
out with wooden rods, which were, moreover, very often 
inaccurate in themselves, which inaccuracies those who 
used them had no means of checking. This was not, how- 
ever, done, wooden rods being used until lately; the author, 
therefore, prepared the following approximate table of 
corrections for work set out with the wooden rods during 
different months in the year, which is as follows, and shows 
the amount of error likely to arise from this cause :— 

Average 


Feet. Feet. 
Jan., Feb., March, Nov., Dec., 42 subt. per100 ... ‘01637 
May, October ... 51 . 01099 
June, September ... ... ... 57 99 . 00739 


SCREW PROPELLER EFFICIENCY. 
By Proressor A. G. GREENHILL, 
No. V. 
(56) A consideration of the previous equation (ii.) in 
(45), giving 


Pun... eps dq 

nr (a a) r 7 a? 
shows that, for the above motion and equations to hold, a 
certain radial component of impressed force P must be 
supplied from the reaction of the propeller blades, and this 
is effected by curving the blades spirally backwards in a 
certain empirical form, as is the aan vey of Hirsch, Dun- 
donald—Fig. 14—and Thornycroft—Fig. 15. These figures 


therefore the stage had evidently moved northwards in this 
| | 
ldw 
P= 
p dr r 
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are taken from an article, “ Recherches Analyti sur 
CEfet de la Courboure de la Génératrice et de la Directri 


dans le Travail des Heélices,” par M. le Lieutenant de 
Vaisseau du Rocher du Quengo, published in the Revue 


‘ 


Maritime et Coloniale, June, 1881 — an article which 
received the Plumey Prize of the French Academy of 
Sciences, 1885. 

Exactly as in the theory of the Turbine—Unwin, “Water 
Motors ”—the chief — to be considered is the curvature 
at the tips of the blades, any fair curve continued up to 
the boss of the propeller being practically immaterial. 

(57) As a numerical illustration, take the case of the 
Normandie, described in Engineering, 1884, 
as of 7656 tons displacement, and of [.H.P. 8000 for 63 
revolutions a minute and a speed of 17} knots, the diameter 
of the propeller being 22ft., and the pitch varying from 
31ft. to 32ft. 

Then with our units, taking 6086ft. to a nautical mile, 
& = 29°16, also n = 1°05, d = 22. 

In order to receive the water without shock, the initial 


pitch of the propeller should be <=277 ; but in the actual 


propeller, the pitch increasing from 31ft. to 32ft., the mean 
value of p = 3175, and the mean speed of the screw 
n p = 33075. 

Then the mean apparent slip 


s=1-_* =+12, 


and th of at sl 
e percen apparent slip is 12. 
Neglecting at feet the speed of the wake, and supposing 
the blades of the propeller fan-shaped, so as to form a 
complete column of revolution in the wake, rotating with 
uniform angular velocity 
27 (n 


when p denotes the final pitch of t the propeller; then from 
the formula 


L = - Bt) (»-2), 


we shall find 
L = 103,100, 
i = 32, and supposing the diameter of the boss 
A ~ 95 At = ali 
also m is put equal to 2 for sea water, of density 64 lb. to 
the cubic foot, when L is measured in foot-pounds of 
moment. 
Then, for turning the propeller, the requisite 


_ 
LEP. = —- = 12,400; 


55 per cent. more than the total observed I.H.P. 8000. 
(58) Suppose, however, the s of the wake is one- 
tenth the speed of the vessel; then in the above formula 


for L we must put 
u = 26°25, p = 32,n = 1°05; 

so that np = 336; 

and now the real slip of the propeller in the water 

s= = 

or 22 per cent. 

Then we shall find 


L = 173,100, about; 
and now the requisite 
LH.P. = 20,750; 
two and a-half times what was really required. 

This shows incidentally that by increasing the size of 
the blades by making them more fan-shaped, as in tug 
and torpedo boats, we can with moderate diameter utilise 
enormous power for purposes of propulsion. For instance, 
in a torpedo boat constructed ie Shichau, of Elbing, a 
propeller 2°2 metres in diameter used up 1500 I.H.P. at 
a speed something over 20 knots. 

(59) Returning to the Normandie, we see that the 
ay must have been more of the shape described 
in (52 

Such a propeller of the same diameter and final pitch 
would require 
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of the above LH.P., and therefore 4150-HLP., since t 


- 3» if we assume the diameter of the boss ont-third the 


diameter of the propeller. 


But with 8000 I.H.P. and an engine efficiency of ‘8, and 
a propeller efficiency of *78, the wry ed the propeller in the 
water being ‘22, then the thrust horse-power—T.H.P. in 
the “ Determination of the most Suitable Dimensions for 
oan Propellers,” by R. E. Froude, Trans, LN.A., 1886— 


8000 x 8 x ‘78 = 5000; 
implying at a speed of 17} knots a thrust in tons 
5000 x 326 _ 4o.9 
17} x 2240 
Supposing the “augmentation” of resistance due to the 
action of the propeller is 40 per cent. of the net resistance to 
towing, So to seeerne the hull efficiency to be ¢ 
(Trans. ILN.A. W. Froude, 1876; R. E. Froude, 1886), 
then the net resistance at this speed should be about 
30 tons, and the E.H.P., that is, the horse-power due to 
net resistance of vessel, should be about 3571 ; so that the 
efficiency is about 45 per cent. 
Assuming that the net resistance is due to surface 
friction, with a co-efficient of ‘23lb. per square foot at 
6 knots, this net resistance of 30 tons implies a wetted 


ee 30 X 2240 x 6* 

"23 x (17})* 

The dimensions of the Normandie were given as—length, 
460ft.; breadth, 50ft.; depth, 37}ft.; and draught, 204ft. ; 
and the average speed on a voyage is said to be 16 knots; 
but in order to make accurate calculations of her perform- 
ance, further details of the shape of the propeller and the 
lines of the hull as affecting the speed of the wake are 


uisite. 

460) The “augmentation” of the net resistance due to the 
action of the propeller is still an unexplained difficulty in 
the theory of the subject. Rankine allowed for it by aug- 
menting the wetted surface according to an empirical rule, 
using this “augmented surface” in calculating the thrust 
resistance. But Froude treats the augmentation as due to 
a sucking action of the propeller, causing a diminution of 
pressure in front of the propeller and on the stern of the 
vessel equivalent to an increased head resistance, and uses 
the empirical rule that this augmentation should be taken 
as 40 per cent. of the net resistance to towing the hull 
without any propeller. 

Suppose, for instance, in the Normandie that the action 
of the propeller caused a diminution of 5 per cent. in the 
pressure in front; the resultant augmentation would be 
one-twentieth of the hydrostatic thrust on the disc, and 
of the propeller; equivalent with a propeller 22ft. in 
diamete:, just immersed, to 

an x 64 xin x (22)? +2240 = 12 
tons nearly; agreeing with the above results, 

If the augmentation is large, due to some peculiarity of 
design, then the propeller will on starting an to yA 
the vessel astern, whichever way it goes; an instance of 
this kind has been given by Sir Frederick Bramwell— 
“ Marine Propellers,” by S. W. pea p. 23. 

I beg to express my thanks to M. Lisbonn for kindly 
pointing out the numerical error in (35), and thus pro- 
ducing a more satisfactory practical result, namely, that a 
slip of about 8°4 per cent. gives the greatest efficiency in 
certain cases when fluid friction is taken into account; and 
I hope that he will continue to verify and check these 
calculations. 


= 35,320 square feet. 


V.—CoMPARISON OF THE EFFICIENCY OF THE PADDLE 
WHEEL AND THE ScREW PROPELLER. 


(61) The paddle wheel acts on the surface of the water, 
driving a current astern, and the momentum generated in 
this current per second is equal to the thrust on the paddle 
shaft; the paddle wheel must therefore be com in its 
action to the impulse turbine. 

Denoting by 7 the number of revolutions a second of the 
wheels, p the circumference of the circle passing through 
the centre of pressure of the floats, a the area of a pair of 
floats, and w the velocity of the vessel in feet per second, 
then mens the wake-producing effect of the vessel in 
the water in which the wheel acts, every second a quantity 
of the water mau lb. has a velocity np —u imparted to it, 
and therefore the thrust on tne paddle shaft 

T =mau(np-u). 

Comparing this with the action of the screw propeller, 

we see that p corresponds to the pitch of the screw, an 


to At Also is the circumference of the 
“apparent rolling circle,” corresponding to the pitch of 


the screw of zero slip (Rankine, “Trans, I. N. A.,” 1865, 
22 
P Te “ apparent rolling circle” is the circle on the wheel, 
which appears to advance by rolling on a fixed horizontal 
plane a little above the surface of the water, as if teeth on 
this wheel engaged on a horizontal rack at this level. 
(62) Then the turning moment of the engines 
Qa 
mau 
Qa 
and the efficiency of the paddles 
Tu 


np’ 


(np-u), 


also the slip ratio 
sul =} 
n 
or, e+s=1, 
as before, for a screw propeller (7). 
The loss of energy per second by the paddles 


(np u)* 
of which one-half is carried away by the wake, the other 


B | half being the loss of energy due to the shock of impulse 


63) The thrust T for a given s u being determina 

the value of np is except b of 

that the only way of increasing the e ciency of paddle 

wheels is by increase of a, the area of a pair of floats, 

keeping the product a (mp — u) constant. 
g the formula for the resistance R in pounds, as 


R = 23x 8 x 


= 002348 
where S denotes the area of wetted surface, and uw the 
in feet per second; then without “augmentation ” 
= T, eins to determine the ratio of a to S, when 
uw and np have been decided upon. 

(64) But in the case of the paddle wheel we can see one 
cause of the “augmentation” and determine its corre- 
sponding value. For if 6 denotes the breadth of a float 
measured radially, then the stream of water acted upon is 
of depth 6 in front of the wheel, supposing a float just 
immersed when vertical; but behind the wheel this stream, 
being driven past the vessel with relative velocity np, is 


of depth °* only, so that there is a fall in the mean leyel 
of the water behind the wheel ; 
b (a— 


This fall of level is sufficient to produce an “ augmenta- 
tion” of resistance equal to a hydrostatic thrust of a head 


of b € _ ~) feet of water, acting over the midship 
section, B suppose, of the vessel; so that now 
T = 00234 A u* 


+ ( =) 


bed ) 
npl’ 
the augmentation of resistance being 


= 2aut | 1- 


when ¢ denotes the length of the floats of each wheel. 
Therefore the net efficiency of the paddles in overcoming 
the net resistance of the vessel is 
u ( 16B 
np cuts 
(65) The question of Screw v. Paddle was still a disputed 
point up to twenty years ago or less (“Trans. I. N. A.” 1865, 
p. 163) though now the preponderating number of screw 
steamers seems to have finally settled the question, the 
disputed point now being chie y the relative advantages of 
twin and single screws. Paddle steamers still hold their 
own for navigation in shallow water, but in deep water 
navigation the screw steamer has the advantage use 
all parts of the propeller are simultaneously at work, while 
only one or two pairs of floats of a paddle-wheel are in 
action at a time; besides the screw engine working with 
more revolutions can be made of less size and weight for the 
f h ddl be supposed equival 
(66) The feathering e may be su uivalent 
toam ical smnanmabh which lays fold of the water 
without shock and gradually imparts a velocity np—w; 
and is therefore analogous to the screw propeller of in- 
creasing pitch, increasing from “to p. 
Then since 
2x Ln-Tu = loss of K. E. in wake 
= }mau (np — u)*, 
and T = mau (np — u), the momentum generated in the 
wake, as before ; therefore, 
2x Ln=}mau(n* p*-u*), 


and the paddle efficiency 
ze ., 88 
np-u 1—}s’ 


where the slip ratio s=1——~ , as before ; so that the 


paddle efficiency is increased by this feathering arrange- 
ment. 

(67) The oar is generally adduced as one of the most 
efficient modes of propulsion, the water acted upon being 
gradually put into motion, and in this respect the oar 
resembles in its action the feathering paddle wheel, and 
the screw propeller of properly increasing pitch. 

But in the propulsion of a boat by oars, particularly a 
light racing boat, the problem is complicated by the back- 
ward and forward motion of the bodies of the oarsmen. 

Thus the forward (i7.c., sternward) motion of the bodies 
between the strokes tends to keep up the way of the boat 
while the oars are out of the water; the way of the boat 
being most checked by the backward momentum of the 
bodies at the moment the oars catch the water in. 
With the oar too there is no “augmentation,” as the blades 
act at a sufficient distance from the boat to make their 
disturbance of the water inappreciable at the boat. 

(68) In the ideal feathering paddle-wheel the float should 
enter the water with relative velocity zero, gradually 
in ing to 2 (np—u), so that the average velocity 
through the water is n p-1u; and then, the area of a pair 
of floats being a, the thrust T equals momentum generated 
per second equals 2 mau (n p—u), so that for the same 
thrust T, at the same speed w, the area a of a pair of floats 
need be only one half what is requisite with a non-feather- 
ing paddle-wheel. Since there is now no loss by shock of 
impulse on the floats, 

2*Ln—T u=loss of K. E. in the wake per second 
=2mau(np 
so that 
27 Ln=2manpu(np — u); 
and the paddle 


u 
np 

the same as for a non-featherin 

of the floats may be diminished 


=l1-4s, 


wheel; but now the area 
one-half. 
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But with pedles, feathering as in (65), this augmen- 


PETERSFIELD WATERWORKS. tation would 
MR. HENRY ROBINSON, M.1.0.E., WESTMINSTER, ENGINEER. 64 Bh np 
| SECTION ON LINESGD.C'D: SECTION ON LINES AB AB’ 1-3 
| 4 np 
| i | a i | UY implying a net resistance of 19,140 — 2400 = 16,740 lb. 
ij o| first case, the horse-power consumed by the paddles 
GY; but with feathering paddles, double this number, namely, 
| The 1.H.P. being 744, the first case implies an engi 
‘YY VI | But the feathering paddles, working as in (66) would 


require 448-H.P. to drive them, implying an engine 
efficiency °6. 


PETERSFIELD SEWERAGE AND WATERWORKS. 

Tue town of Petersfield, Hants, has just been provided with 
a sewerage system, and with waterworks, under the advice of 
Mr. Henry Robinson, C.E., of Westminster, and their completion 
was the occasion of a public celebration on the 26th July, by 
the sanitary authority of the district. Of these works we pub- 
lished one page of engravings in our last impression, and their 
= illustration we complete by the engravings we now publish here- 
with and on page 304. The want of a i sewerage system 
has long been felt, to ent the serious pollution of the pretty 
river Rother, which flows through the town. The preliminary 
steps to secure the carrying out of these works have been the 
occasion of several Local Government Board inquiries. The 
town, having a population of about 2000, is situated in a valley, 
with the chalk dewns rising at a distance of two miles to the 
north-west and south-west. Dipping away below these are the 
Upper Greensand beds overlying the impermeable Gault clays. 
Then follow the lower Greensand, the Folkestone, Sandgate, and 
fo lg | ee Hythe beds, which rest on the Atherfield clay beds, which again 

join the Weald clay. The strata have a general south-west dip 
under the chalk, falling away with an articlinal roll which passes 
| through Petersfield. The water supply is derived from the ; 

Hythe beds by a shaft with collecting chamber, 16ft. in dia- 

meter, and adits. The selection of a spot for sinking the shaft tie 
| required a good deal of consideration, as overlying the Hythe 
H beds are the Sandgate beds, which contain ferruginous gravel, 
and the water derived therefrom would be unfit for use. A 
spot was selected by the engineer near the outcrop of the Sand- 
gate beds; anda shaft sunk to a depth of about 60ft. struck . 
water of great purity and softness, entirely free from iron, and 
: sufficient in quantity for the present requirements of the town. 
: Before completing the underground works in this shaft, the 
engineer sunk a borehole to test the strata beneath, and an 
additional spring was struck of great volume and excellent in 
quality, at a further depth of 21ft. The water thus secured is ie 
sufficient for a town many times the size of Petersfield. At this ‘ 
spot a permanent pumping station has been erected, as shown on . 
page 287 ante. The water is raised by duplicate horizontal eZ 
engines connected by gearing with the pumps. They are of the - q 
following dimensions:—Steam cylinders, 7fin. in diameter, 14in. 4 
stroke; 3in. diameter crank-shaft, working in phosphor bronze g 
bearings; fly-wheel 5ft. in diameter and 6in. wide. Each boiler 
and engine works a set of three-throw pumps having a 5in. 
suction pipe, 5im. diameter barrels, 12in. stroke. The water is 
delivered through a 6in. rising main into a covered reservoir 
holding 180,000 gallons, which commands the highest building 
in the town. The engines are capable of raising 8000 gallons of .- 
water from a depth of 75ft., and forcing it through a 6in. rising 
main, 600 yards long, to a level of 90ft. From this reservoir it 
4 distributed by pipes from 6in. to 3in. in diameter throughout 

e town. 

The sewerage of the town has been carried out on the “ sepa- j 
rate system,” by which the large bulk of the rainfall is excluded. i / 
The sewers are 6in. and 9in. in diameter, delivering into a 12in. j 
outfall. They are stoneware pipe sewers, concreted where neces- 
sary, and with a length of iron pipe through some bad ground. 

The gradients vary from 1 in 30 to 1 in 400, which is the 
gradient of the outfall sewer. At all “dead ends,” Field’s 
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S SW automatic flushing tanks are placed. At all changes of direction 
| S > manholes and lampholes are placed. The sewage discharges by 
| due NO gravitation te screening tanks, and then to a plot of land of 


SECTION ON about two acres, which has been carefully prepared for the 


filtration of the sewage. [Illustrations of these works are 
on page 304. Arrangements have also been made whereby the j 
sewage and sludge can be conveyed over adjoining land for & 
utilisation. 

The contractor for the sewerage works, and for the engine 
and boiler houses, shaft, and reservoir, was Mr. Dearle, of 
GF Chichester. The contractors for the water pipes were Messrs. 
7 Tse irri. Uf Gould and Mackay, of Southampton. The engines, boilers, 

HE ' pumps, &c., were supplied by Messrs. Warner and Sons. The 

whole of the work was designed and carried out by the engineer 


\\ to the Board, Mr. Henry Robinson, M. Inst. C.E., Westminster. 

7; \N 

\N 
Y N \ NAVAL ENGINEER APPOINTMENTS.—The following appointments 
yy ! \\ have been made at the Admiralty:—James D. Chater, chief 
Y, Lg \ engineer, to the Swallow; Harry G. Andrews, assistant engineer, 
BoM isa Yy ms aes \S to the Swallow; Charles E. Stewart, staff eer, to the Galatea; 
hig Y \S O. W. Thorne, engineer, to the Elgerine; and Charles Dawe, chief 

WKS an of 120 in hours, being 772 tons 
ee Z ce during the week sent down for export to Opua by train. The 


boring operations of the company have at last shown more favour- 
F able results, and from an outcrop of a 2ft. seam, about one mile 


_ The augmentation of resistance, however, due to the| Also the area of a pair of floats # was 42 square feet, _| eastward of the works, and on the company’s land, which is sup- 

increased sternward velocity of the wake will be now Therefore, with non-feathering paddles, the thrust is ween mediate chaft, 

instead of della Ph ge . paddles, as in (68), the we employment and the best of coal for fully fifteen to twenty years 

n against the number 12,271, given by Rankin munity. The operations of the Prospecting Company—Messrs. 

Let us apply these formule to the case of the paddle |""(70) Supposing the midship section is 60 square feet, and 

1865, considered by Kkine— LN.A., = paddles each 3ft. then last steamer, and another trial is at once 

, . P ‘ uction or augmentation due to in level of the wake, | work at the two places where manganese is now being min 

Here p isthe circumference of a circle of radius 10'25ft.; : i : ad progress. A large ¢ of the ore is on the surface, 

wo that p = fat owing ts at ad the 
i i i == 04; -—)= been any exported for some time, and as the Coun 

he being 24 a minute, = 0°4; so 64Bh (a =) 2112 Ib. Counall refuse to repair the application wil be made to the 
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THE GREAT EASTERN STEAMSHIP. 

Iy our impressions for May 7th and 14th will be found an 
account of the voyage of the Great Eastern Steamship 
from Milford Haven to Liverpool. She remained there 
until last Friday, and during the five months that she was 
at anchor in the Sloyne she was visited by nearly 600,000 
persons. It will be remembered that she was purchased last 
spring by Mr. De Mattos, and that Messrs. Lewis, of Liver- 
pool, made arrangements with him for employing the huge 
vessel as ashow ship. The agreement having terminated, it 
was decided that the great ship should be taken to Dublin, 
there to remain on show during the winter, while in spring 
she is to proceed to Havre, and there lie during the time 
the Havre Exhibition is open. The Liverpool port autho- 
rities regarded with some apprehension the stay of the 
ship during the winter, in a tideway up and down which 
the water rushes at five or six miles an hour; and the 
Dablin port authorities have thrown every possible 
obstacle in the way of her admission to the Liffey, for 
reasons not quite so obvious. In Dublin she would lie in the 
Alexandra basin, at the back of the great wall constructed 
by Mr. Stoney of béton blocks weighing 30 tons each, and 
quite out of the tideway. However, these objections were at 
last overcome, and on Friday the Great Eastern left Liver- 
pool for Holyhead, there to be exhibited for a short time. 
Before describing her voyage we must say something con- 
cerning the work that has been done in the machinery 
department during the period the vessel lay in Liverpool. 

It will no doubt be remembered that very great difficul- 
ties were encountered last May in getting the screw engines, 
after lying idle for twelve years, to start. At first no fewer 
than twenty-four men were required on the rev:rsing 
wheels on the starting platform to get the link motion up 
or down, an operation which even then required nearly 

-an-hour. A complete change in this department 
has been effected by Mr. Jackson, the chief engineer 
of the sbip. It will also be remembered that a 
mysterious accident occurred to the main steam pipe, 
three holes being punched, so to speak, in it from the 
inside when the pressure in it did not exceed 5 Ib. The cause 
of this has been found, and there is no longer need for any 
hypothesis about the percussive action of water. One of the 
first things done by Mr. Jackson on the arrival of the ship 
in Liverpool, was to have the steam pipe examined and 
repaired. It is of wrought iron, rivetted like a boiler 
shell, and no less than 4ft. Gin. in diameter outside—that 
is to say, in the vertical portion of it in the engine room. 
A short distance above the junction of the two branch 
pipes leading to port and starboard, was fixed a throttle 
valve, 4ft. in diameter, working inside a ring which con- 
tracted the passage through the pipe to an orifice 4ft. in 
diameter. This throttle valve was of cast iron, about 1}in., 
thick, and ribbed to strengthen it. The valve turned on two 
gudgeons of gun-metal, 2}in. in diameter, cottered into 

red bosses. One gudgeon was prolonged through 
a stuffing box, and fitted with a lever worked by 
ahand wheel and screw from the engine-room. What 
object Messrs. Boulton and Watt had in putting in 
this huge affair it is impossible to divine, seeing that there 
are besides no fewer than four throttle valves, one to each 
cylinder, in the steam branches. The valve was quite too 
weak in the gudgeons for the load to be carried. The 
area of the valve was 1809 square inches, and when the 
boiler pressure reached 20 Ib. a load of 1809 x 20=36,180 lb., 
or over 15} tons, had to be carried by the spindles. 
On the trip from Milford one of the gudgeons gave way, 
the throttle valve broke in half, and the sharp edges of 
one portion falling a height of about 6ft., knocked three 
holes in the steam pipe. The other half of the valve, that 
fitted with the lever which moved it, remained in place; 
and until Mr. Jackson entered the steam pipe nothing 
was known of the smash. Mr. Jackson examined the 
steam pipe thoroughly, and found it in a condition simpl 
appalling. With great ease he drove his hammer throug 
it in many places; and portions of the plates cut out he has 
retained for inspection in the smith’s shop on board the ship. 
These more resemble old rusty iron tea-trays than 
sound plates. The lives of all in the engine room hung 
on a thread during the trip from Milford; and it is to be 
remembered that the machinery of the ship had been sur- 
veyed by the Board of Trade and pronounced seaworthy 
in every respect. Wedo not know who the inspectors were, 
but we do not hesitate to state that there was a scandalous 
neglect of duty somewhere. The inspectors seem never to 
have entered the steam pipe; and yet its enormous dimen- 
sions and its old age must have called attention to the 
absolute necessity which existed for inspecting it with 
as much if not more care than the boilers. If it was 
examined and passed as safe, then the examiners did not 
know their duty, for, as we have said, it was only neces- 
sary to use a light hand hammer to discover that it was 
decayed to the last degree. If they did not get into it and 
sound it, then they grossly failed in their duty. At any 
moment a piece of the steam pipe as large as this page 
might have been blown out in the engine-room, at a time 
when there were thirty men in it, not one of whom would 
have escaped being literally boiled to death; and the conse- 
quences would not, we need hardly tell our readers, have been 
confined to the engine-room. If sucha disaster had happened, 
the reputation of the marine department of the Board of 
Trade would have been ruined. As it is, in what a posi- 
tion is this public body placed! What can be urged 
in defence of those who granted a certificate to a steam 
ship with machinery in such a condition? Mr. Jackson 
has had all the bad plates cut out and made with new 
plates. The pitting and decay are very irregular, and largely 
confined to the vertical pipe. All the other portions are 
more or less corroded, but not sufficiently so to weaken 
the pipe materially, and the whole length having been 
carefully scraped, ventilated, and dried, was given two 
coats of Portland cement wash, so that further deterioration 
is not to be feared. The boilers have been carefully over- 
hauled, and were tested by the Board of Trade up to 40 Ib. 
——— pressure without any evidence of weakness; so 
that as the safety valves blow off at 18 Ib., there is nothing 
to be feared in this direction. 

The improvements effected in the engine-room by Mr. 


Jackson supply an interesting illustration of what can be 
done by an engineer of ability with very small resources. 
With practically nothing but what was to be found in the 
ship, Mr. Jackson has revolutionised the system of hand- 
ling the engines. It will be remembered that there are 
two auxiliary steam cylinders for working the link motion. 
Steam being admitted below a piston, lifts it and the link 
to which it is coupled, the rate being controlled and the 
steam assisted by ascrew and hand wheel. This apparatus 
was quite inoperative with a boiler pressure of 101b. or 
12lb. On the deck above is a 10-horse horizontal engine 
by Messrs. Avelivg and Porter, of Rochester, which drives 
two sets of deep-well pumps for clearing the bilges. 
Steam at about 601b. is supplied to this engine from a 
Cornish boiler. Mr. Jackson led a pipe from this boiler 
down to the engine-room and coupled it to the steam start- 
ing gear, and with 50 1b. steam the links can be run up or 
down in less than half a minute by one man at each wheel. 
All the various handles previously scattered about the 
engine-room have now been collected on the starting plat- 
form, with the result that two men can now do the work 
which before required ten men, and as a matter of fact 
one man could if n handle these huge engines 
without much difficulty. All the vacuum and pressure 
gauges have been collected together and arranged just over 
the engineer’s head, so that he can see at a glance what is 
going on in each of the four cylinders and condensers; and 
a branch has been taken from the high-pressure steam pipe 
to each of the Kingstons, so that weeds, limpets, muscles, 
&c., can be blown away from the strums, the result being 
that there is now an ample supply of condensing water. 

But perhaps the most noteworthy improvement has been 
made in the turning gear. As originally constructed, an 
enormous cast iron coupling unites the two crank 
shafts—which are 24in. in diameter—in the centre. This 
coupling is fitted with teeth, into which gears an 
endless screw on a vertical shaft. To the top of this 
was fitted a tiller, and when the engines were to be 
turned the endless screw was put into gear, and blocks 
and tackle having been hooked on to the tiller, the 
fall was led to a winch, and the tiller was pulled through 
a given angle, so far rotating the main engines. Then the 
tiller was pulled back to its original position, and another 
haul made. In this way the main engines were caused to 
make a revolution in three days, from six to eight men 
being employed. To turn the engines once round cost iu 
wages alone £4 10s. A complete revolution can now be 
made in twenty minutes at a cost of afew pence. In an 
out-of-the-way corner Mr. Jackson found a large donkey 
fily-wheel pump which had been used to supply the boilers 
removed to make room for the forward cable tanks. This 
engine was taken to the fitting shop on the upper deck 
and carefully overhauled. The pump wes removed, 
and the engine was then put up in the engine 
room. A long shaft was led from it to the vertical 
endless screw to the head of which the tiller before men- 
tioned was keyed. The tiller was removed, and for it has 
been substituted, below the starting platform, a cogged 
wheel, in which gears an endless screw on the horizontal 
shaft. Steam is supplied to the donkey engine from the 
high-pressure Cornish boiler before mentioned, and so the 
donkey turns the main engines without any difficulty. 
The whole of this gear, with the exception of one end- 
endless screw and one cogged wheel, was made of 
materials found on board the ship, the cost of this most 
important improvement, being altogether only a few 
pounds. 

It would take more space than we have to spare to 
dwell on other improvements effected. Thus, the whole 
of the valves on the entire drainage system of the ship 
have been overhauled for the first time since she was 
built. This wasa terrible undertaking, the valves bein 
located in almost inaccessible places, and in most cases soli 
with rust, and now for the firsttime in her life the whole ship 
can be pumped dry by the deep-well pumps already men- 
tioned. Previously the Downton pumps and a Pulsometer 
had to be employed. The whole of the inside of the ship’s 
bottom has been examined and cemented. It was found 
in an admirable condition, notwithstanding the age of the 
hull. The steam winch and boiler, for raising the great 
anchors, have been improved, and, in a word, the effi- 
ciency of the machinery throughout has been enormously 
increased. 

So much said, we may go on to give particulars of the 
Great Eastern’s voyage to Holyhead. All the arrange- 
ments on board were different from those existing during 
her first trip. Thus she carried a considerable entertain- 
ment staff, under the management of Mr. Hubner—a gentle- 
man who performs astonishing feats with a rifle. There were 
also on board the refreshment contractor, Mr. Powell, and 
his staff, for the Great Eastern is self-supporting—a com- 
plete establishment, in fact. She has a crew of thirty 
sailors; Mr. Reeves, Mr. Collyer, and Mr. Freeston being, 
as before, first, second, and third officers respectively. In 
the engine-room are five engineers, Mr. Thomas, recently 
Mr. Beckwith’s foreman, being second. Thirty firemen 
and as many coal trimmers were shipped for the voyage, 
the whole under the command of Captain Comyn. 

On the night of Thursday, the 7th, Mr. De Mattos and 
Messrs, Lewis gave a farewell dinner on board to their 
Liverpool friends, It was intended that the Great Eastern 
should sail about 2 p.m. on Friday. Two of the anchors 
had already been got, out of the four which she had down. 
The forenoon was spent in getting the other two. One 
was raised with its chain by Mr. Gibney by means of a 
steam anchor barge. The other was raised ~ the ship’s 
windlass. It was a long job in both cases, as the anchors, 
after lying five months in the river, had become deeply 
imbedded. However, about 5 p.m. a start was made. The 
engines behaved beautifully. The vessel was taken in tow by 


two powerful tugs, the Ranger and the Rescue. Mr. Gibney 
was left to follow with the anchor he had weighed, to be 
taken on board further down the stream. The ship went 
out against a strong tide and made little headway, as her 
bottom is probably ina worse condition—if that be possible— 
than it was when she came round from Milford. The 


engines made about twenty revolutions per minute, The 


landing stages and every available place were covered by 
crowds come to see the big ship off. After proceeding for 
some distance it was found that Mr. Gibney in his steam 
barge could make no way against the tide with an 
11-ton anchor hanging over his bows, so the Cambria, the 
tender of the Great tern, was sent to tow the barge 
alongside. There was another anchor hanging over 
the Great Eastern’s side, while the tender stages, great 
timber structures hung in chains, had not been-hoisted up, 
and the whole ship was in disorder and unfit to go to sea. 
Therefore Captain Comyn, and the pilot, Mr. Buckley, 
decided that it would be best to drop anchor for the night 
at Rock Ferry, and give Mr. Gibney a chance of coming 
up with his barge. Accordingly at 630 the anchor was 
let go, and the remainder of the evening was spent in 
making things snug. The weather was perfect, the sun 
hot during the day, and only a gentle breeze. Not long 
after sunset, however, a dense fog set in, and it was 
seen that the Great Eastern’s usual good luck attended 
her when she dropped anchor. All night long the fog 
bells were kept going, and it became quite evident that 
she could not start, as was intended, at 4a.m. on Saturday, 
Allthrough Saturday, indeed, the fog remained more or less, 
breaking up at night with a heavy = and torrents of rain, 
% urns night” was kept on rd by Mr. Hubner 

iving a specimen entertainment in the great 75ft. tank 
for the benefit of the crew and visitors. This entertain- 
ment was very good; and we could not help contrasting 
the conditions within and without the ship. A London 
music-hall at sea, or rather in a channel frequented 
by the greatest commercial fleet in the world. A huge 
ship hanging by a single anchor in a gale, in a tideway. 
Surely such a concatenation of circumstances was never 
before heard of, and to make the remarkable conditions 
more remarkable, on the side of the tank hung the 
announcement in large letters, “ This tank held 1760 miles 
of the Atlantic cable.” Verily the vicissitudes of the big 
ship have been remarkable. 

Sunday morning broke beautifully fine ; the wind had 
gone down and the rain ceased. At 5 a.m. the heavin 
of the anchor began, and at 6.20 the Great Eastern start: 
once more. The two tugs were ahead, while the pretty 
little paddle tender, Cambria, followed a short distance 
astern. Crosby light ship was passed at 7.50, the wind 
ahead coming away strong, while the tide was also against 
the ship. e engines were making twenty-four revo- 
lutions per minute, and doing better as the fires got into 


condition. There was no priming. The Formby light 
ship was at 8.20, and the Bar light ship at 9.5. At 
ll am. divine service was held in the saloon by Mr. 


Hallet, managing director of the company, who, with 
Mr. Ellerton, the secretary, and Mr. De Mattos, and his 
sons, was on board. The cat Orme’s Head was passed at 
1 p.m. The head wind was very strong, and the sea 
rough. The two tugs wallowed in the sea, the water 
falling in torrents through their paddle-box openings. 
The great ship herself began to a roll in a very a 
fashion. The engines, which had been working better 
every hour, had now got up to thirty revolutions per 
minute, the steam being 15 1b. in the engine-room, vacuum 
a good 25in. There was no heating of ome whatever. 
Point Lynas was reached at 1 p.m., when the drain of 
tide began to help the ship, and good progress was made. 
A very heavy squall struck the ship just before the 
Skerrys Light was reached, with a torrent of rain, thunder, 
and lightning, and the power of the wind was so great 
that for -an-hour little or no progress was made. 
About 7 p.m. the ship reached Holyhead. Just at the 
moment bw passed the head of the breakwater another 
tremendous squall struck her, with a torrent of rain. 
The moon was obscured by clouds, and at the most critical 
riod it fell almost pitch dark. The Great Eastern rolled 
eavily, and getting the run of the sea, together with the 
wind, on her huge broadside, she began to set bodily to 
leeward very fast. To add to the difficulties of the moment, 
two vessels—a barkentine and a schooner—driven in a few 
hours before by stress of weather, lay right in her course. 
The Holyhead pilot, who had been signalled for half an hour 
before, had not come on board. To avoid the craft in her 
way, Captain Comyn had to let the ship go to leeward of 
them, and for want of room one of the tugs had to cast off, 
and the other was quite unable to keep the ship’s head up. 
As soon as the schooner and barkentine were cleared one of 
the anchors was let go, but it unfortunately fouled 
the towing hawser inboard, and only just touched the 
bottom without holding. At this juncture the Holyhead 
pilot came on board; the helm was put hard a starboard, and 
the engines turned full speed ahead, and the ship was 
brought up without difficulty from avery dangerous position 
at the Anglesea side of the harbour to her berth under the 
lee of the breakwater, and dropped another anchor at 
7.30. Then the squall cleared away, and the moon came 
out and showed us precisely where we were, and so ended 
the second recent ve of the Great Eastern. It speaks 
well for Mr. Jackson’s handling gear that in less than half 
an hour the engines were turned ahead and astern twenty- 
one times. 

Very sensational accounts have appeared in the news- 
pape of the peril in which the ship was. These are all 
exaggerated. There never was the slightest danger to 
any one on board. The barkentine and the schooner were 
in considerable peril of being run down at one time owin, 
to the drift of the great ship, She herself was for a couple o 
minutes tooclose to theshore to be pleasant, but she never was 
in shallow water. The whole of the trouble was due to three 
causes :—First, the heavy squall with its attendant dark- 
ness ; secondly, the nce of two vessels where they 
had no business to be, and from which they had been 
ordered by the harbour master, and in which they re- 
mained contrary to his orders; and lastly, the absence of 
the Holyhead pilot, who, if he had been on board in good 
time, would have known the precise position of the in- 
truders, which could not be known accurately in the dark- 
ness by Captain Comyn. The factthat theGreat Eastern was 
got so easily and safely out of her difficulties as soon as her 
precise position was ascertained goes far to prove that she is 
not a difficult vessel to manage. If only her bottom was 
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clean there would be no trouble whatever with her, as she 
steers a at the five miles an hour which 
seems to be her best speed, even when the screw is going 
about 12 knots. 

On Monday the ship was thrown open, and about 1000 
visitors came on board. In the evening her deck was 
lighted by forty J ablochkoff lamps. The lighting arrange- 
ments are in charge of Mr. Mitchell, representing the 
Jablochkoff Company. Current is ——_ by two 
Jablochkoff dynamos, driven by the 10-horse horizontal 
pumping engine, before referred to, and which, we may 
add, has no governor. Yet the lighting was very good 
and steady. ‘The machines have a potential of 250 volts. 
There are twenty lamps on each dynamo, in series of five. 

It was intended that the ship should leave for Dublin 
on Tuesday evening; but all Tuesday morning it blew a 
furious gale from south by west, and the weather was too 
threatening to proceed to sea, although it fell a flat calm, 
with torrents of rain, about twelve. This was held to be 
the centre of a cyclone, and it was anticipated that the 
wind would come away strong from the north-west; so 
the ship remained for the night in Ye Harbour, but 
a telegram informs us she arrived off Dublin at 9 a.m. 
yesterday, the engines and boilers having worked well. 


PEARN’S PUMPING MACHINERY. 


In the Liverpool Exhibition is exhibited a fine specimen of a 
new form of pump which is now being made by Messrs. Frank 
Pearn and Co., of West Gorton, Manchester, and one of which 
has recently been specially made for the Hodbarrow Mining 
Company, of Millom, Cumberland. Messrs. Pearn and Co. have 
for a long time taken a leading position amongst pump makers, 
and they have lately laid themselves out to produce not only 
the pumps by which their name has become so well known, but 
others which shall excel in every way the pumps which have 
been introduced into this country from abroad, and particularly 
to supply a fly-wheel double cylinder—and therefore positive 
action—pump, at any speed between zero and maximum, at the 
price of foreign pumps without the fly-wheel. 

On page 308 we illustrate one of the new quadruple-acting 
pumping engines as made by Messrs. Pearn and Co. for the Hod- 
barrow Mining Company. As this pump possesses some striking 
characteristics, and the duty assigned to it in this instance is 
somewhat novel, and of high interest in mining circles, we 
append full particulars, The pumps are 15in. diameter and 
15in. stroke, the lifting capacity is 100,000 gallons per hour, and 
the steam cylinders are each 20in, diameter, with 1bin. stroke, 
andso arranged as to be worked either by compressed air or steam. 

The pumps are of the ram class, and are packed externally 
with ordinary packing, so as to be easily taken out and renewed 
when necessary without trouble or difficulty in any way. The 
rams, pump barrels, valves, and lids are of gun-metal; the engine 
throughout is made with exceptionally large wearing surfaces, 
and built, as will be seen from the engraving on page 308, of 
extra strength, to meet the requirements of severe service. 

The Hodbarrow Mining Company has practically, and with 
great enterprise, created a sea-wall to protect its property and 
ensure the safety of the miners. Large quantities of piles have 
been driven in for a considerable stretch along the coast-line in 
the vicinity of the mines, to intercept the water which would 
otherwise flow over the surface above, percolate down into the 
mines, flood the workings, and necessitate pumping operations to 
lift the water many hundreds of feet. ; 


SECTION OF PEARN’S STEAM PUMP. 


By an arrangement which has been adopted, any water that 
may pass over the piles or sea wall is collected in what may be 
described as a miniature lake and pumped therefrom, a distance 
of 50ft. only instead of hundreds as already stated. The mines 
are thus kept perfectly free from water, so far as the inroads of 
the sea are concerned, 

In designing the pumping plant the minimum of attention 
when at work had to be kept in view and the lubrication of the 
machinery had to be automatic throughout. Only onevisit per day 
has to be paid by anyone to keep the whole in thorough working 
order, is type of pumping engine, but of smaller size, has 
also been specially designed for boiler feeding purposes, and is 
largely used in connection with batteries of boilers and with feed- 
water heaters, more especially when the heaters are used for 
filtering and cleansing the water supply. When employed for 
this purpose the speed can be so adjusted as to give one uniform 
flow, thereby allowing any solid matter in the water to be pre- 
cipitated to the bottom of the heater and not carried into the 
boiler, There is also a further arrangement by which boilers 
can be fed automatically, and a slight increase or decrease of 
pressure made to start or stop the pump. : 

The question of economy in boiler pumps on board steam- 
ships, and the value of a steady continuous flow to the boilers, 
has engaged the attention of many owners of large ocean liners, 
and this new of pump has been made to work in connection 
with marine boilers working to a pressure of 150 Ib. to the square 
inch, Another special use of this kind of pump has been 

brought about by the high insurances for the fire risks arising 


amongst othes causes from high-speeded machinery in textile 
mills. These high insurance rates have pore py Mame for 
automatic fire extinguishers, and thése make pumps necessary 
that will start with certainty at any time. 

The various types of “sprinklers” now before the public are 
necessarily dependent for their efficiency on a good water supply, 
which is usually provided either by a collecting tank on the 
top of the building or reliance is placed upon town’s pressure in 
the mains. The former is a known quantity of no great im- 
portance, and the latter often proves delusive. For giving a 
constant supply Messrs. Pearn’s pump is being used, and for it 
is claimed the advantage that the moment an outbreak of fire 
releases one or more sprinklers—no matter the class—the pump 
immediately starts into action, and as sprinkler after sprinkler 
yields to the spreading flames the pump speed increases until 
its maximum capacity is reached, 

Certainty of action is, of course, the first necessity, and unlike 
the ordinary stationary fire pumps which do not start until the 
arrival of the engineer or other person sufficiently acquainted 
with them to start them, the pumps must start themselves, 
In this respect Messrs, Pearn’s pump acts as a watchman, and it 
is for this purpose the pump has been installed in the Liverpool 
Exhibition. The dimensions are :—Pump, 10in.; steam cylin- 
der, 12in.; stroke, 9in. 

Referring to our sectional engraving below, it may be stated 
that the pump columns are in such a form that they carry 
both the steam cylinders and crank shaft by means of brackets 
and bearings, and act as air vessels, The pump is formed with 
boxes on each side of the pump columns, in which the valves 
A, B, C, D, are placed, doors being provided for access to each 
valve, and each side is connected by a suitable barrel or chamber 
in which the ram E works, having passages F G, the bottom and 
top barrels being cast to the main body. These are bored and 
faced at one setting, so as to secure accuracy. The barrel K is 
made loose, and securely attached to the main casting by bolts, 
thus completing the pump chamber on the top side of pump. 
The ram or plunger E is actuated by a steam cylinder placed 
above. It is packed at the centre E! of the pump by any 
ordinary packing M, and so arranged that it acts for both ends 
of the ram. The packing is secured by a gland L, which fits 
outside a portion of the upper barrel K of the pump, but does 
not come in contact with the plunger. The packing M is pushed 
down “the stuffing-box E’, and pressed well up to the pump 
plunger. As the gland does not touch the plunger, no injury 
will be done to the plunger by irregularly screwing up the nuts. 
A rod W passes from the plunger up through a stuffing-box on the 
cover O of the upper pump barrel, and connected with the piston- 
rod. There are two suction valves A C and two delivery valves 
B D, and these are situated within the columns which 
compose the framing. The suction chamber, which is common 
to both, is formed by a passage from one column to the other. 
The connection between the pump plunger and rod and the 
steam piston-rod is by means of a cast iron piece, having at its 
upper end a wrist pin for the tail end of the connecting-rod, 
which connects with the fly-wheel shaft crank.- It will be seen 
from the preceding description that, when thé piunger is moving 
in the direction of the arrow or up stroke, water is drawn 
through thie valve A into the bottom barrel I, and discharging 
through the valve D, while on the down-stroke the delivery is 
through the valve B, and suction at the valve C on the top side, 
thus securing a continuous flow of water to and from the pump. 


SILENT DRILL BRACE. 

Messrs. BLAIBERG AND Marson speak of the brace here illus- 
trated as a ratchet brace, but as there is no ratchet in it we may 
be excused if we give it the more indefinite name of drill brace. 
The brace is very neat in form, as seen from Fig. 1; and, as will 


Fig. 1 


Fig. 3 


be seen from Figs. 2 and 3, the action of the drill is effected by 
the little steel roller getting itself instantaneously wedged in 
between the spindle and the inclined surface in the boss of the 
brace. The action is, of course, silent, and the grip takes place 
anywhere. Ib is made by the above firm at Oozels-street, 
Birmingham. 


ECONOMY OF TRIPLE EXPANSION ENGINES. 


In our issue of 16th April of the present year we published 
a two-page engraving and other views, together with a full 
description of the triple expansion engines of the steamship 
Coot, built by the Central Marine Engineering Company, of 
West Hartlepool, which vessel had not at that time completed 
her first voyage, but had proceeded so far as to enable us to pub- 
lish an extract from the report of the inspecting engineer, in 
which he stated that there was a prospect of the steamship 
Coot showing a saving of 100 tons of coal ina round Medi- 
terranean voyage over that consumed by similar vessels owned 
by the same company fitted with ordinary compound engines. 

We are now enabled to give the actual results of the voyage, 
from which it will be seen that these anticipations were far ex- 
ceeded, the saving realised on the voyage over that of a sister ship 
on the same voyage at the same time being fully 200 tons, repre- 


senting 28 per cent., in spite of the fact that the Coot had much 
the greater proportion of North-country coal and carried the 
heaviest cargo. 

For the convenience of our readers we may repeat here that the 
Coot is a vessel of 2650 tons dead weight carrying capacity, is 270ft. 
long by 37ft. beam, and 18°5 draught above keel, Her triple 
engines have cylinders of. 194in., — ayy and 53in. diameter by 
36in. stroke, working on three cranks, and are all fitted with 
piston valves and dynamic valve gear, the propeller being one of 
Mr. Mudd’s special differential type. The Moorhen, with which 
comparison of coal consumption and speed was made, is a vessel 
by the same builders, having a dead weight carrying capacity of 
2455 tons, is 260ft. long by 324ft. beam and 19°3 draft above 
keel. She is fitted with ordinary compound engines by an 
eminent North country-builder, the cylinders being 33in. and 
62in. in diameter and 39in. stroke. 

On the completion of the voyage, Captain Croft, the marine 
superintendent of the Cork Steamship Company, reported that 
the Coot had steamed 8258 miles on a consumption of 526 tons 
of coal, of which 320 tons were North-country coal of very inte- 
rior steaming quality, and 206 tons Welsh procured at Malta. 
The Moorhen steamed 7555 miles on a consumption of 692 tons, 
the ship having still 703 miles to go to make up the distance 
covered by the Coot, and the 692 tons coal being made up of 
552 tons of Welsh and 140 tons of West Hartley coal. Captain 
Croft further states that “ there were exceptional circumstances 
telling against the Coot, one being that the ship had to be put 
head to wind for several hours going from Alexandria to 
Smyrna, through heavy rolling and the cargo getting adrift; 
and on homeward passage from Malta the Coot had strong head 
winds, while the Moorhen had fair wind and fine weather.” 

The average speed cf the Coot in moderate weather is 9} knots 
per hour when fully laden. 

Mr. F. C. Kelson, of Liverpocl, the engineer superintendent 
to the owners, reported, “‘ As far as we can at present make out, 
the Coot burns 25 per cent. less fuel than the Moorhen, for the 
same length of steaming, which is of course very satisfactory, 
considering that Coot’s average speed is quite equal to Moorhen’s, 
and also that the Coot has greater carrying capacity than the 
Moorhen.” 

The quantity of coal consumed on the round voyage by these 
steamers is very considerably augmented by the very large num- 
ber of times steam is let down and raised again at the ports of 
call in the Mediterranean and Black Sea, and the 
large use that is made of the steam winches and other di 
engines, 


STEEL PIPES FOR WATER MAINS. 


Tue Works Committee of the Dundee Water Commission 
recently instructed their engineer, Mr. James Watson, M. Inst. 
C.E., to test the suitability of steel pipes for conveying water 
under high pressure. He received from Messrs. Duncan Brothers, 
sau four pipes, 12in. diameter, and the following is from his 
report:— 

“*The pipes are made from plates of mild steel, manufactured 
the Steel C; y of Scotland. The vlates forming the body 
the pipes have a tensile strength of 3) ‘ons per square inch, and 

those ga the sockets and spigots 26 tous per squareinch. The 
pipes are in lengths of 10ft. 1in., and jin. thick, made of two 
plates, coated outside and inside with black varnish, and weigh 
18} 1b. per foot, or lewt. 2qr. 17 1b. per length. The body plates 
and junctions with sockets and spigots are lap- jointed and rivetted 
with mild steel rivets, the sockets and spigots being welded and 
turned on a shaping machine to the usual forms. Three lengths 
were tested, but only one of the four pipes sent to Dundee was 
operated on. The Dundee length, when filled with water and 
subjected to less than 100ft. of fp leaked at the rivetted 
joints. The pipe was consequently removed and caulked on the 
ground, after which it was again put under pressure up to 700ft., 
when the joint leakage was still observable, but trifling in extent 
or quantity, and might be more fairly described as weeping at three 
or four parts of the longitudinal seam. This pipe was subjected to 
a net compressive strain of 404 tons upon the end of the socket, or 
equal to 84 tons per square inch of sectional area, without ——s 
any of the rivets, but with the result of doubling back the 
socket. The socket so altered in shape was found to be without 
fracture of any kind. The second pipe tested was sent direct from 
the maker’s works, and was uncoated, but in other respects similar 
to No. 1, and its behaviour in the proving machine was not, so far 
as the tests were caried out, quite up to No. 1. It is, however, 
only right to observe that the pipe we: hurriedly put together 
during the night previous to the day on which it was tested. The 
third pipe was also 12in. diameter, 4in. thick, 8ft. 7in. long, made 
of one steel plate, having a double-rivetted longitudinal lap joint 
lgin. wide rivetted together by jin. rivets at lin. pitch, and had 
angle-iron flanges fitted at the ends, each flange being 24in. by 
2hin. by din. This pipe was subjected to a pressure of 760 lb. per 
square inch, or 1775ft. head, when a portion of the caulking 
yielded, and a slight leaking took place at two or three of the 
rivets, The intention was to destroy — but as the machine 
in which it was placed was not constru or such high strains, it 
was thought better not to further increase the pressure. As before 
noted, the weight of the pipe was 18}1b. per foot, and by way of 
comparison it may be mentioned that our cast iron mains, 12i 
diameter, gin. thick—tested toa proof pressure of 600ft., or a little 
over one-third of the pressure applied to the steel pipe—weigh 88 lb. 
per foot, or about four and three-quarter times heavier than these 
made of steel. For works such as we require in crossing the Tay 
Bridge, where the railway traffic sets up considerable oscillation 
and vibration, or in crossing some parts of Strathmore—say, Meigle 
Moss, where cast iron to be safe should be laid on an artiticial bed 
of stone or timber, steel has many obvious advantages over cast 
iron. But having said this much, two questions still remain, the 
first and less important being the length of time and the character 
of labour and tools necessary to ir any accident to the body or 
rivetted Ope of the pipes in situ? and the second and all import- 
ant, Will steel withstand the action of soft water and equal or 
approach the durability or working life of cast iron? Practical 
experience and time can alone furnish the answer to these ques- 
tions. That malleable iron cannot be safely or profitably used for 
such a purpose we know from the experience of actual work. In 
order so far to anticipate the solution of this question, laboratory 
experiments have been made by a number of eminent chemists, and 
very careful observations were made last month in London by Dr. 
Dupré on the action of samples of Monikie and Lintrathen waters 
on Soar samples of metal, viz., cast iron, wrought iron, and two 
samples of steel, and the conclusion at which he arrived was that 
the loss on cast iron if called 1, the loss on steel was 1°020 in the 
first plate and 1°098 in the second—that steel would lose in about 
ten years as much as cast iron would in eleven years. If this be 
so, and assuming Dr, Dupré’s tests to fairly indicate what would 
obtain in actual work, then it seems to me that, in the event of 
— deciding to lay down seven and a-half miles of pipes through 
trathmore, it might be of advantage—although a departure from 
the existing practice of this country—to lay down half a mile of 
this length with pipes made of steel, and also to lay down on the 
Tay Bridge four or five hundred yards of the two miles required 
for that work. Twelve or fifteen years hence—probably sooner— 
the Lintrathen main, twenty miles in length, will require duplica- 
tion throughout, and the experience of the working of a short 
section of steel pipes, if laid now, would enable the commissioners 


of that time to satisfactorily ascertain the advantage or dis- 
advantage attaching to steel.fo waterworks’ purposes,” 
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PETERSFIELD SEWERAGE WORKS. 
) MR. HENRY ROBINSON, M. INST. C.E., WESTMINSTER, ENGINEER, 
(For description see page 301.) 
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APPARATUS FOR EVAPORATING SEA WATER IN 
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VACUO, S.S. BENTINCK. 
MR. C, JONES, ST. GEORGE'S WORKS, LIVERPOOL, ENGINEER. 
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APPARATUS FOR EVAPORATING SEA WATER 
IN VACUO, 8.8. BENTINCK. 


Tue increase in the working pressure of steam from 90 lb, to 
160 lb. has led to the failure of many boiler furnaces both plain 
and corrugated. On inquiry igto the cause of failure man. 
theories have been advanced. In some cases the presence of oil 
on the furnace has been deemed the cause, in others the accu- 
mulation of scale on the furnace, or that the density of the 
water has been too great. Now, whatever may be the case, it 
is clear that as long as the furnace remains in the same condition 
as when the hydraulic test was applied, it will not collapse when 
subject to the working pressure, nor is there a recorded instance 
of a furnace collapsing at sea within a few days after the ship 
left port on her first voyage. It may therefore be fairly assumed 
that when the Board of Trade formula has been used for the 
strength of the plate, the absence of scale is the true cause of 
the furnace remaining perfect, and, on the other hand, that the 
presence of scale is the chief cause of failure. Bearing on this 
subject, we illustrate a new patent arrangement for changing 
salt or impure water into the purest distilled water for supply- 
ing the extra feed required in marine boilers, and also for other 
purposes. The plan explains itself, but for non-professional 
readers a few explanatory remarks may be desirable. The prin- 
ciple of the invention is the evaporation of water in vacuo, or, 
in other words, boiling away the water at a lower temperature 
than 212 deg. With the arrangement as shown, water 
is changed, by the waste heat passing up the funnel at a tempera- 
ture of from 600 to 700 deg, into vapour at a temperature of 
between 90 and 212 deg., depending, of course, on the vacuum 
obtained in the condenser used for the purpose of lowering the 
pressure, After the vapour is given off it passes into a separate 
condenser of the usual type, but under vacuum instead of 
pressure. An arrangement of valves and pipes is provided by 
which the distilled water may be conveyed to water tanks and 
drawn off for drinking, supplying cattle, or for any other 
pu required on board ship. When supplying the extra 
feed required for the boilers, the vapour is conveyed into the 
main engine condenser. In the of evaporation the salt 
and other impurities are left in the evaporator, and consequently 
an ejector ‘is used for ejecting these impurities, In combination 
with this arrangement, the water after condensation can 
be aérated and become as good as spring water. Doors 
are fitted in the uptake for sweeping the outside of the 
evaporator tubes. The yan shows an apparatus capable of 
supplying 2000 gallous of pure water per twenty-four hours, 

ne agar feature in this invention is that an almost unlimited 
supply of fresh water may be produced on board ship by using 
the waste heat passing up the funnel—in other words, without 
any additional cost or the usual loss of fuel, by taking live steam 
from the main boiler. The arrangement has been applied to the 
Screw steamer Bentinck, and the water produced by it is of the 
purest quality and tasteless, Fig. 1 is a front view, partly in 
section, and Fig. 2 is aside view, the covers in the tube chambers 


removed, As the lime is thrown down in the tubes ata very 
low temperature, the tubes are kept clean without any trouble, 


VACUUM 


EMERGENCY RAILWAY SIGNALLING. 


THE primary object of this system is to establish on the rail- 
way a series of signalling points from which the officials at the 
stations can be informed of any accident or unusual obstruction, 
so that traffic of the line could immediately be stopped and 
assistance sent without delay. The essential apparatus is illus- 
trated below. LetA and B represent electric alarm bells at the 


Fic | 
TO EARTH To EARTH TOEARTA TOEARTH 
two railway stations or ordinary signal-boxes. One pole of the 


motor of bell A has permanent earth connection through a 
battery c. The other is attached to a line which terminates in 
a push a at station B, this push, when used, giving earth con- 
nection and ringing bell at A. In a similar manner the bell B is 
connected to earth through the battery D, and also to a line which 
terminates in a push 8 at station A. As thus connected the 
lines serve for the ordinary signals between the two stations, 
each signalman ringing the distant bell by a battery to which it 
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TO STATION 
A 
TOSTATION 


TO EARTH 10 EARTH 
is connected at its own station. With this arrangement either 
bell may be rung from any intermediate point by merely making 
earth connection and completing a circuit, Thus if the guard 
of a train on any part of the line from A to B wishes in an 
emergency to signal to station A, he can immediately do so by a 
tempo connection between the main line and the earth by 
means of any conducting medium. other object of the 

ystem is to establish a series of ent signalling stations 
from whence the or other person can at once communi- 
cate with the station to the left or right. This is accomplished 
by fitting to the telegraph poles or other supports a series of 
double pushers with short lines leading therefrom to the main 
line and also to the earth. The normal position of the push 
leaves the circuit open, but the moment it is pressed earth con- 
nection is established and the signal is given. This system may 
be made still more efficient by the adoption of the telephone. 
In this case the ordinary arrangements of the Telephone Com- 
pany should be used at the stations, and the guard of each train 
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furnished with a portable telephone, which he could at once 
connect at any of the signalling stations by means of binding 
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screws to be fitted for that purpose. Fig. 3 is an enlarged view 
of pushes showing telephone connection. 
The system is the invention of Mr. W. Rice and Mr. W. Sykes. 


GERMAN TRADE.—The following has pre eye officials 
of the Commercial Diet. Although all the figures ting to the 
whole twenty-five years are not given, sufficient are to show the 
increase in production and continued expansion of the trade and 
industry of the country. Note: To avoid the repetition, the 
amount of trade, &c., of the starting point year is all through 
represented by 100. For instance, population, 1860 = 100, 1885, 
124'1; production of pig iron, 1861-1885, quantity 617°1, value 
1882, 602°3 ; imports, quantity, 1872-1884, 

94°8; 190°7, value, 
88-1883, ; capital 

Schandau 


653°2; Manheim (Rhine), 1873-1884, 271'°2; Eberswald (Finow 
Canal), 1873-1884, 143°7 ; Kiistrin (Oder), 1873-1884, 511°0; sea 
tonnage, inwards, sailing vessels, 1874-1884, 156°5; steamers, 
203°8 ; sea tonnage, outwards, same period, sailing vessels, 165‘1 ; 
steamers, 198°9; consumption of pig iron, 1864-1883, 341°3 ; con- 
sumption of coal, 1872-1883, 156°6 ; consumption of lignite, same 
period, 177°5 ; consumption of petroleum, 1866-1884, 233-9; con- 
sumption of raw cotton, 1865-1884, 343°6; consumption of Pomng 
1866-1884, 3276°7; consumption of Chili saltpetre, 1872-1884, 
674'1; coals raised, 1861-1885, quantity 412°5, value, same period, 
3748; beer brewed, 1872-1885, 1284; number of t-offices, 
1874-1883, 167°9; number of telegraph offices, 1874-1883, 225°4 ; 
a receipts, 1874-1883, 151‘1; telegraph receipts, 1874-1883, 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible rr the opinions of our 


WATER SOFTENING. 

Srr,—Perhaps you will allow me to raise one or two points 
suggested by a perusal of Mr. P. A. Maignen’s letter of last week. 
The figures describing the result of the action of different 
quantities of anticalcaire on the same water are found on examina- 
tion to contain facts which would seem to require some explana- 
tion. Confining our observations, for the sake of simplicity, to 
the total hardness found after treatment, we find that the first 
10 grains anticaleaire remove 5°5 deg. from the original 14 deg. of 
hardness, the next 10 grains remove 4°6 deg., whilst 174 grains 
more remove only 265 deg. Now, what becomes of the portion of 
the anticaleaire which is not used up in the last case? It is evident 
that of the 37} grains anticalcaire a considerable proportion must 

in excess, and what does this excess comprise? If the excess is 
carbonate of soda, it must remain dissolved in the water, which 
will then be alkaline. If lime is in excess it must have been 
carried down with the precipitate and have escaped solution in the 
water, for the hardness remains at the low of 1°25 deg. 
Now, lime dissolves in water to the extent of 1 part C a O and 
upwards in 1000 parts of water, giving a hardness of 120 deg. or 
more due to dissolved hydrate of lime. In the case before us, 
either the treated water must contain an excess of carbonate of 
soda, or lime must have lost its ordinary capacity of dissolving in 
water. 

The real reason why Clark’s process has been so seldom adopted 
since its introduction can scarcely be that the reaction is too 
delicate, whatever that term may mean in its present application, 
but rather that the majority of waters cannot be sufficiently 
improved by the removal of temporary hardness only; the per- 
manent hardness must also be removed. Now that methods 
capable of removing all the hardness are practicable, the softening 
of water for steam and washing purposes has become worth 
attending to, as is evident by the rapid spread of such processes as 
can effect that object. 

I would like to suggest that phenol-phthalein is by no means a 
safe test for alkalinity in waters, because it is affected by carbonic 
acid. A water may contain a considerable quantity of alkaline 
bicarbonates without showing decided alkalinity to phenol- 

Laboratory, Stanhope Company, 20, Bu ury, H.U., 

October 5th. 


Srr,—I am very much obliged to the writer of the letter signed 
** An Engineer,” as he, too, seems to have been struck by the tone 
of Mr. Maignen’s letters; his practical questions seem to be too 
much for this gentleman, as he passes them by unnoticed. I must 
confess I am ever on the alert to learn anything new, and use all 
legitimate means to arrive at any information I may desire. I 
must, however, ask Mr. Maignen to disabuse his mind of the idea 
that I ever did or ever wish to “‘ pump” him. 

Mr. Maignen has given us this time the information I desired, 
and in order to satisfy some of your readers on this side of the 
Channel, I will put this information in plainer language. The 
Lambeth water requires 20 grains of anticalcaire per gallon to 
reduce the degree of hardness from 14 deg. to 3°9 deg., or 2°85 lb. 
per 1000 gallons. My process would only require 0°8 lb. of lime to 
reduce the same water to 4 deg.—practically the same result. Mr. 
Maignen refuses to enlighten us as to the cost of his material, but 
he cannot deny that by weight he employs 2°05 1b. more per 1000 
gallons than I do. If 0°8lb. of lime can do the same work as 
2°85 1b. of anticalcaire, it is evident that at least 2b. of the anti- 
calcaire falls to the bottom of Mr. Maignen’s tanks without having 
served any useful purpose. It is not astonishing then that he can 
utilise the deposit, which is practically anticalcaire in its original 
state, and not, as Mr. Maignen says, the impurities contained in 
the water. The fatal objection—the deposit—of which Mr. 
Maignen speaks exists only in his own system. If the oe 
erected at Battersea is to soften 80,000 gallons of water, there will 
be found in the tanks 14 cwt. of anticalcaire at the end of each 
week, which certainly can be utilised; but if the 80,000 gallons per 
week were softened by my process, at an expense of 0°8]b. of lime 
in solution per 1000 gallons, the deposit at the end of a week would 
be pounds instead of hundredweights. It is a singular fact that Mr. 
Maignen does not supply one tittle of practical information regard- 
ing the working of his process. What ‘‘An Engineer” asks, as I 
understand, was what would be the chemical reactions if Mr. 
Maignen utilised the deposit found at the bottom of my apparatus. 
The Maignen process takes up more space than mine does. Any 
chemist will tell him that it is quite a fallacy to suppose that the 
anticalcaire powder will produce better results than lime and soda 
in solution. 

I think, Sir, I have said enough on the subject, and it seems to 
me waste of time to discuss the merits of a process which cannot 
bear criticism. Mr. Maignen has got the opportunity of at | 
that his p is the cheapest. He has failed in this. I think 
have shown his is the most expensive of any process in existence. 
In any case, I will leave your readers to draw their own conclusions. 

ANDREW HowATSON. 

46, Boulevard Anspach, Bruxelles, October 5th. 


RAILWAYS AND CANALS. 


Srr,—As you justly observe, the importance of canals has been 
overlooked. There are no available statistics as to traffic, and it is 
difficult to ascertain even theirlength. The Encyclopedia Britannica, 
9th edition, 1878, gives the length of canals in England at 2360 
miles; Vernon Harcourt in his work on canals and rivers, 1882, at 
2800 miles, and Mr. E. J. Lloyd, engineer to the Warwick and 
Birmingham Canal, in giving evidence before the Commission on 
Depression of Trade, at 3850 miles. A canal, though nominally 
independent, may be under the control of a railway company, like 
the Thames and Severn Canal. Out of 2454 shares, 2144 are held 
in trust for the Great Western Railway, and the whole busi of 


| opinions expressed by the sixty practical railway men who were 


bring them forward. In their twelfth report the Commissioners |” 


say, ‘It is the practice of some companies when they have a Bill 
in Parliament to get their agreements confirmed pong ag of 
the statute, by setting them out in a schedule to the Bill, and 
viding by a clause in the Bill for their being made binding. 
This gives the public no opportunity of knowing what the agree- 
ments are about, or of having them considered upon their 
objections. Not unfrequently the agreements are confirmed for 
long terms or in tuity without any provision for that periodical 
revision in the interests of the public to which all agreements 
under the Act are subject. We think that this practice should 
be stopped.” CG. 
Westminster, 8.W. October 6th. 


ANGLE AND TEE-IRON FRAMES. 
Smr,—In your interesting article of the Ist inst., on Messrs. 
and Co.’s works, we notice mention being made of 
“* frames for connecting two girders being made out of a single tee 
bar, so as to require only one weld.” This in justice to Mr. Braith- 
waite we must claim, as being the first to introduce, he having 
specially adapted a horizontal hydraulic press for this purpose, 
whereby great saving of water is obtained; and being universal, it 
can likewise be used for angle frames, angle and tee-iron knees, &Xc., 
and also for pressing the heads of links, a method brought out by 
Mr. Braithwaite in is7 4 in connection with the Carnatic Bridges, 
and since used by many engineers, Thanking you in anticipation 

for the insertion of this, BRAITHWAITE AND KIRK, 
Crown Bridge Works, West Bromwich, Oct. 7th. 


GAS BUOYS IN THE MERSEY, 

S1r,—I notice in THE ENGINEER of October 8th that you state 
the “ Li 1 Corporation” has adopted gas buoys for lighting 
the Port of Liverpool. It is not the ‘‘ Corporation,” but the 
‘*Mersey Dock and Harbour Board” who have decided on the 
improvement, and who are the “authority” having charge of the 
port. W. B. Rickman, 

Pintsch’s Patent Lighting Company, Limited, 

32 and 34, Clerkenwell-road, Oct, 12th. 


MIXED TRAINS. 


Srz,—In my last letter upon this subject it was mentioned that 
the recent circular issued by the Board of Trade with reference to 
mixed trains would be considered by the Railway Servants’ Con- 
gress at Brighton, and I was willing to await and abide by the 


sent as delegates. It may interest your correspondents “C. R. I.” 
and “ R. 8.” to know that the Congress unanimously approved of 
the circular issued by the Board of Trade; and further, every 
speaker upon this subject was in favour of placing the passenger 
carriages next the engine, as being the safest place in a mixed 
train. The Congress also heard with satisfaction that some com- 
panies have already issued orders to this effect. Iam very pleased 
to see that the subject is receiving so much attention, there 
can be no doubt that the Board of Trade circular will very largely 
conduce to the safety of passengers in mixed trains. 
CLEMENT E, STRETTON. 

Railway Congress, Town Hall, Brighton, October 13th, 


MINE-VENTILATING FANS, 

Srr,—I am in a dilemma as to certain particulars with regard to 
the above, on which I would like the opinions of some of your 
correspondents, 

with a speed of periphery V is generally fo’ rom the following 
formula, h being the height of motive column and g the force of 
gravity 

h=™* 


g 
For this I can find no reason given by any authority on the subject. 
Taking the air as a projectile coming under the laws governing 
falling bodies, the height of motive column would be found from 
the formula : 
v? 
= 3; 
giving a result exactly half of that got from the other formula. I 
would-be much obliged to any correspondent giving me any infor- 
equi’ of a mine is as equal to 
"000385 Q 


being the quantity of air in cubic feet per minute, and h bei 


I ee gr my idea on this subject three years when servi. 
as second engineer in an ocean-going steamer that had been con- 
stantly running for fifteen years. The threads of the bolts were 
badly worn, and it was a continual source of trouble to me to put 
on the lock nuts, as they worked loose and dropped off. So the 
first opportunity I had I took off all the nuts; put on the thin 
nut first and the thick nut outside. This had the desired effect 
and gave no further trouble whatever. 4 

I should advise ‘‘Lead Pencil” and the other young fellows 
when making a drawing in future, not to copy and make it so 
because their forefathers did it that way, but put their heads to 
work and try to improve on the old ideas, unless they wish to be 
machines, in the hands of a —- draughtsman, all the days of 
their life, Wiuiam J. THOMAS, Chief Engineer, 

Newcastle-under-Lyme, October 6th, 


_ Srz,—The difference of opinion that has been expressed t 
ing the correct position of “* lock nuts” seems to have arisen from 
their action not being fully realised. When a main nut, instead of 
having to bear a steady continuous strain, is subjected to a jerking 
or intermittent strain, a lock nut—or jam nut—is required for 
preventing the main nut ——. loose and slacking back. If the 
main nut were increased to the depth of the two nuts combined 
this object would not be attained, use there would be only the 

jonate increase of friction on the » Without any 
Jaming action. When, however, a separate nut is put on outside 
as a lock nut, the main nut cannot slack back without simul. 
taneously rotating the lock nut, and it can only rotate the lock nut 
by means of friction between their faces; but the main nut in 
attempting to turn back for this purpose jams the lock nut 
harder against its screw thread, thus causing an increasing resist- 
ance to any slacking back of the lock nut by the increas: jaming 
action mn Fews The result is an inner main nut doing the work, 
and an outer smaller lock nut preventing the main nut from slack. 
ing back from its work, W. 

October 11th. 


S1r,—I have read the letter written by ‘‘Lead Pencil” with 
regard to lock nuts which appeared in your iasue of the 1st inst.; 
also the answers thereto in the issue of the 8th inst. Some advo. 
cate the thin nut first, others the thick. I think both ways are 
right, but under certain conditions. If ‘‘ Lead Pencil” had stated 
more fully the conditions of the work to which the nuts were 
attached, I think he would have got satisfactory answers. If the 
bolt or spindle on which the nuts are placed has to hold two or 
more pieces of —— perfectly fast together, then the thick 
nut should go on first. Take, for a the two halves of an 
excentric strap. The work must be tightened up “as tight as it 
will go” with the first nut. Now, if this nut be the thin one, you 
never could get it up, simply because the nut would strip, being 
too thin to take the first strain. Therefore the thick one must 
first be used. Now, those in favour of the thin nut will say, “But 
when we put the thin nut on the thick, it will take all the strain 
by pressing the thick one further on the thread.” That, I maintain, 
it cannot do—first, because the thick nut is as tight as it can be 
got; therefore it cannot go any farther on the thread ; secondly, 
because a nut half the thickness of another cannot put the same 
strain that a thick one can. In this case, then, the thin nut must 
be farthest from the work. 

The other condition is: If the bolt or spindle on which the nuts 
are placed has to hold parts of machinery loosely together, then 
the thin nut should go on first. e, for example, the valve 
spindle of a marine engine. The valve is loosely kept in its right 
—— by means of nuts at either end of it. The nuts being 
ocked together puts a strain on the thread in opposite directions, 
the one nearest the work straining towards it, the one farthest 
from the work straining oy tage it. This latter one, requiring 
the most strength, should the thickest. So where the bolt 
holds the work fast, the thick nut nearest the work ; where the 
bolt holds the work loosely, the thin nut nearest the work. 

October 12th, - VALVE SPINDLE. 


Srr,—The interest in lock nuts is likely to be instructive if dis- 
cussed by engineers and not by such as ‘‘ A.M.L.C.E.,” and those 
who during the last week know all about the matter from text- 
books, and are prepared with conclusive arguments not their own 
to crush such as ‘‘ Lead Pencil.” I would, with your permission, 
somewhat enlarge upon my first communication, taking up the 
statements of text-books in the following questions. 

(1) Seeing that the thin nut always used to be on the top, as 
described in my last communication— before the modern text- 
books were thought of—what was it that t about the change, 
and by whom ? 

(2) If the strain is put on the top nut, has a thin nut—on top— 


being | been known to strip ? 


Q 

the height of water gauge in inches. Ido not question the correct- 

ness of this formula, but would like to know the origin of it. 
October 13th. GRISON, 


LOCK NUTS. 

Srr,—The query of “‘ Lead Pencil” in your issue of Friday last, 
as to the relative positions of the thick and thin nuts for the 
purpose of locking, is a question which is undecided. The usual 

ition in actual practice for the thin nut is on the outside. In 
act, I have never seen one placed inside. Is this the proper 
position? It is easy to prove that no matter how tight the inside 
nut is hove up with the spanner, the same force exerted on the 
outside nut will convert the inside one practically into a washer, 
i.e., takes the stress from off the thread of the inside one. For 
the thread of the inside nut when hove tight re-acts on the opposed 
surface of the thread of bolt, then if the outside nut be hove tight 
it must ease the male thread of bolt from off the female of 
inside nut. Ergo, the outside nut takes the load, and must be a 
thick nut. But supposing the thin nut is to be the inside one, the 
pressure imposed on it in tightening up may be sufficient to distort 
the threads of both nut and bolt ; besides, it is oftentimes difficult 


the canal is transacted by the railway company from their offices 
at Paddington Station. The railway companies have never lost an 
opportunity of purchasing such powerful rivals as canals. The 
Cromford Canal, which cost £46,000, was bought by the Midland 
Railway Company for £220,000. Although it paid a dividend of 
18 7 cent. on £46,000, it paid hardly any on £220,000. The 

and Liverpool Canal was leased for twenty-one years from 1853 to 
1874 by a combination of railways. During that time the traffic fell 
off so much that the companies had to make up the balance of the 
guaranteed dividend of 16 per cent. payable to the canal share- 
holders under the lease. Since the expiration of the lease and the 
resumption of the canal by its shareholders the rates have been 
very largely reduced, and the revenue has increased to such an 
extent that dividends of 22 per cent. have been paid. 

In 1860 the Great Western Railway instructed one of its employés 
to purchase the Avon navigation and the rates, tolls, and tonnage 
dues. They afterwards took possession of the river, and issued 
tickets headed ‘‘ Great Western Railway Company,” and by their 
own servants repaired the work of the river. is state of things 
went on until 1877, when certain traders applied to the Railway 
Commissioners to compel the railway company to maintain the 
river in a navigable condition. The railway company pleaded that 
they were not the legal possessors of the river; t such a 
ag would be wltra vires, and threw up the navigation and 

eft it in a neglected state, the whole of the locks and weirs were 
blown up, and the traffic entirely stopped. 

By the Railway Regulation Act, 1873, working agreements shall 
have no validity or operation, until they have been approved by the 
Railway Commissioners, and the Commissioners shall not approve 
without being first satisfied that the publicand shareholders have had 
full notice of their contents, so that any who object to them, and are 
desirous of being heard upon their objections, have had time to 


to sp upathin nut. Again, the educated eye is offended by 

the arrangement of the thick nut on the outside, and the expe- 

rienced eye is a good judge. Ergo, the thick nut should be on the 

inside, and therefore nothin nut in the system. R. H. 
Cork, 5th. 


Srr,—In answer to the query of your correspondent “ Lead 
Pencil,” with reference to the above, the proper place for the 
thicker nut is on the outside, in harmony with the views of his 
chief. ‘It is common in practice to put the thinner nut on the 
outside, the reason being that ordinary spanners are sometimes too 
thick to hold the thin nut when screwed home,” but it is not a 
question of practice but of ly The strain undoubtedly 
comes on the outer nut, and if ** Lead Pencil” had taken the 
trouble to set out the things on paper, or consulted an authority— 
Professor Unwin for instance—he would have seen that his views 
on the subject were wrong, and also have saved the valuable space 
taken up by his somewhat elementary query. Loco. 

Upton At October 6th. 


Srr,—In answer to The correspondent in last week’s issue on 
‘Lock Nuts,” as a practical man, I can give the young fellow 
the information he requires. 

He wants to know what is the general practice. The general 
practice is to put the thin or lock nuts on the outside. Here the 
question he asks is answered. Now I have told him what the 
general practice is, the next thing is, which is the pee and most 
secure way? The thick nut should in all cases be placed on the 


outside, because the nut, being thicker, is less liable to work loose. 
I have worked as a fitter and erector in this country and in some 


of the principal shops in the United States, and have had a varied 
ce in all classes of machinery. 


(3) If such nuts have not stripped, what need was there for put- 
ting the cart before the horse, seeing that the locking is as effectual 
in one as the other? But, Sir, we are told about the inner nut 
being forced off the thread on one side and on to the opposite side. 
How is that done if the inner nut is already screwed up to its 
work, and the bolt in full tension? But they say it is so, and 
only then can the nuts be locked. If such is the case, I, for one, 
have never put two nuts together properly to form a lock nut. 
In conclusion, Sir, I have to learn, Is the inner nut screwed up to 
its work in the ordinary way with a spanner and a workman’s 
strength and the nut locked; or not up to its work and the nut 
locked? I am aware from practice that it is necessary after 
screwing a nut hard up—say on a main shaft or connecting-rod 
bearing—to ease it off a little and fix the stop ring, but that 
will not answer the above conditions. All will, I think, _ that 
the inner nut should be well up to its work; then can they gua- 
rantee it is bearing equally well up to the opposite thread in order 
that when the nuts are locked the strain should be put on the top 
nut? I think not. J.T, Wz 

4, Madeira Villas, Plum-lane, Woolwich, 

October 12th, 


LIVERPOOL ENGINEERING SocieTy.— The members of this 
society recently visited the river Weaver and Mr. J. Thompson’s 

the ity of studyi engineering wor iy 
which "Waser has been om of the most 
important non-tidal waterways in England. Arriving at Acton 
Locks, the members disembarked and examined the details of the 
construction and means of working the locks, of which there are 
two of different sizes side side. The er is 229ft. long by 
424ft. wide, and the smaller 220ft. long by 25ft. wide, the depth of 
water on the sill in each case being 15ft. The gates of the Teper 
lock are worked by means of a Schiele turbine. The smaller lock 
is opened by hand-power, by means of capstan and quadrant wheels. 
The sluices designed by Mr. F. G. M. Stoney, M. Inst. C.E., were also 
open jally remar inspecti e mn 
oak the party walked over to the Dutton sluices, which were 
designed and erected some six years ago by Mr. L. B. Wells, 
M. Inst. C.E., for the oe of passing away the excessof land water 
more rapidly, and so reducing the flood level, which at Northwich 
occasionally rose to 12ft., at the same time maintaining the 
additional height of the water level required by the growing 
traffic. The sluices are eight in number, each with 15ft. clear span 
and 13ft, head of water above, the difference of level being ordinarily 
9ft. 3in. After re-embarking the party proceeded up the Weaver 
to the Anderton lift, by means of which barges carrying from 80 to 
100 tons of goods are lifted by hydraulic power from the river 
Weaver to the Trent and Mersey Canal, or through a vertical 
height of 50ft. 4in. After viewing the working of the lifts the party 
proceeded to the rock salt mines of Mr, J. Thompson, Northwich, 


: 
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RAILWAY MATTERS. 


Vienna telegram says Herr Ofenheim, formerly panel 
amean of the Lemberg-Czernowitz Railway, died on Sunday 
night. 

Tue president of the Hudson Bay Railway Company has stated 
that arrangements have been completed in England for the con- 
struction of the line, 


THERE is a rumour current that the North-Western Railway Com- 

y of India will increase its fares, and build third-class carriages 

‘or Europeans only—a change which is said to be likely to meet 
with a favourable reception. 


ARRANGEMENTS are made to run trains between Adelaide and 
Melbourne within seventeen hours, and the “interlocking ” system 
is to be introducted forthwith at all the stations on the Southern 
Railway to the Victorian Border, to secure greater safety for trains 
running between these two towns, 


A porTION of the elevated rail on a single line of columnar sup- 
rts—a sor’ of high bred post and rail railway—is being erected at 
3oston, U.S., on what is known as the Meig’s system, a full 
description of which was given in a paper read before the American 
Society of Mechanical Engineers, by Mr. F. E, Galloupe, and 
printed in vol. vii. 


THE Coloniesand India says, the ‘‘ Cape Government has decided 
to admit mining, railway, and other machinery for all parts of South 
Africa free of duty through all ports of the Colony, and also under- 
takes to forward the same at special rates Py railway to Kimberley, 
which is the nearest accessible point to all important places in the 
Transvaal and the interior.” 


ACCORDING to a report just issued on the Forth Bridge, up to 
the present date 372,000 cubic feet of granite have been delivered, 
and 337,000 cubic feet set. About 98,000 cubic yards of rubble 
masonry and concrete work have been built, and about 20,000 tons 
of cement have been used. Including the horizontal and vertical 
tubes erected on the main piers, lineal feet of 12ft. tubes, 
and 4500 lineal feet of 8ft. tubes have been fitted and drilled. In 
all 27,232 tons of steel have been delivered. The average number 
of men employed on the works has been increased, and is now 2545. 


Tue Wolverhampton Chamber of C ce recently proposed 
to the Great Western Railway gy that Wolverhampton 
should be placed on the same footing as Birmingham in respect to 
the parcel rate over their lines to London. No definite reply has 
been received, but it is considered probable that the company will 
acquiesce in the suggestion, not by giving to Wolverhampton the 
advantages which belong to Birmingham, but to take away those 
advantages from Birmingham and place her on the same footing as 
Wolverhampton. In view of the possibility of such a course bei 
adopted, the Chamber are about to confer with the Chamber o! 
Commerce at Birmingham. 


At a meeting of the members of the Con amor Sym’ held 
on Monday at Manchester, Mr. R. H. Houldsworth, M.P., presiding, 
the meeting confirmed the resolution that the Syndicate be volun- 
tarily wound up, and appointing Mr. F. Higson, Manchester, 
Liquidator. On the other hand, the Brussels correspondent of 
the Times states that a syndicate will be formed this week at 
Brussels to subscribe the — of studying the question of the 
construction of the Congo Railway on the spot. About eighteen 
months is considered necessary for this purpose. The syndicate 
will afterwards constitute a company in Belgium, which will issue 
an international loan for the execution of the project. 


Ovr Birmingham correspondent says:—‘‘ An introduction of 
steel rails of German manufacture into Birmingham, for use in 
connection with the new cable tramway, has been happily averted. 
As the result of applications for tenders an unlimited supply of 
the German material was in the market. It is astonishing that 
the difference in price in favour of the Germans is as much as £500 
upon a thousand tons of rails. The Tramway Company, who are 
the contractors, would naturally prefer the lower quotation, but 
fortunately, in deference to the wishes of the Public Works Com- 
mittee of the Birmingham Corporation, they have decided not to 
employ foreign rails, and have arranged for a supply of 1000 tons 
from the Barrow Hematite Steel Company. Some ~ the mechanism 
for the tramway will be manufactured in Birmingham.” 


Tur Costa Rica Railroad has been taken up by an English 
company in London, and a contract has, we are informed, n 
made between Mr. M. C, Keith and the Costa Rica Railroad 
Company to finish the line. The engineer sent out by the 
company as resident engineer is Mr, Lucas, and works have actually 
begun in the interval from Lartage to the Atlantic coast. Since 
the beginning, about two months ago, six miles of ing has 
been done with about 600 native labourers, through compara- 
tively light work, no rock has been met with. The masonry at 
tye oe is only begun on some unimportant culverts, but will soon 

started at different places as soon as the cement arrives from 
abroad ; 7 till now everything is done in first-class work. 
There is till now no technically interesting fact, but will be as the 
works go on, The intention is to have the whole of the line 
finished within two years. 


ACCORDING to a recently issued Austrian re on the railways 
of all Europe, the proportion of railway mileage to the popula- 
tion was at the end of 1883 most favourable in Luxemburg—one 
kilometre of railway to every 572 inhabitants. The second place 
was occupied by Sweden, with its thinly-scattered population, the 
proportion being one kilometre to 697 inhabitants. Switzerland 
was third, with 1032 inhabitants to each kilometre of railway; 
Denmark fourth, with 1116; Great Britain and Ireland fifth, with 
1184 ; Norway sixth, with 1226; France seventh, with 1278; and 
Germany eighth, with 1283 inhabitants. The proportion in the 
remaining countries was as follows :—Belgium, 1324; Finland, 
1814; Austria, 1889; Holland, 1995; Spain, 2048; Italy, 3021; 
Portugal, 3097; Bosnia and Herzegovina, 3200; Russia, 3504; 
Roumania, 3553; European Turkey, 4690; Bulgaria, 9044; and 
Greece, 91,771 inhabitants to each kilometre of railway. 

THE Austrian Statistical Department, aided by the International 
Railway Commission, which consists of railway engineers and 
official statisticians appointed by the various European States, has 
issued its first report, printed in German and French, In an 
appendix to the report are given the mileage of the railways of 
every European country, and its rtion to their areas and 
populations, The report only d with the railways up to the 
end of 1883. The German Empire had the greatest mileage open 
at the end of that year—namely, 35,749 kilometres. Great Britain 
and Ireland follow with 30, kilometres; then France with 
29,469 kilometres ; Russia with 23,940 kilometres ; Austria with 
20,535 kilometres; and, at a long distance, Italy, with only 9602 
kilometres, The other countries dealt with in the report had the 
following mileage at the end of 1883 :—Spain, 8251; Sweden, 6600; 

Igium, 4320; Switzerland, 2798; Holland, 2118; Denmark, 
1817 ; Norway, 1562; Portugal, 1520; Roumania, 1513; Finland, 

81; European Turkey, 1173; Bosnia and Herzegovina, 370; 
Luxemburg, 366; Bulgaria, 222; Greece, 22 kilometres. Relatively 
that is to say, compared with the area of the various countries 
= was best provided with railways, having, at the end of 
1883, one kilometre of railway to every 6°8 square kilometres of 
area. It was followed by Luxemburg with one kilometre of rail- 
ba ay every seven square kilometres of area; Great Britain and 
Ireland, to 10°4; Switzerland, to 14°8; Germany, to 15°1 square 
kilometres, The other countries are ranked in the follo order : 
Holland, one kilometre to each 15°6 square kilometres ; ce, 
17°9; Denmark, 21; Italy, 29°8; Austria, 30°3; Portugal, 61°1; 
Spain, 61°5; Sweden, 67‘1; Roumania, 86°'8; Bosnia and Herze- 
140°8 ; Turkey, 178°8 ; Norway, 203°7; Russia, 

5; B ‘1; Finland, 316°3; and lastly, Greece, with 
one kilometre railway to every 2940°4 square kilometres of area. 


NOTES AND MEMORANDA. 


Proressors THOMSON AND THRELFALL have noticed that 
nitrogen behaves very much in the same ~~ as oxygen when 
subjected tothe passage of the electric spark. From tbeir experi- 
ments it would appear that nitrogen under these conditions under- 
goes an allotropic change causing a reduction in volume. In the 
case of oxygen, as is well known, three atoms combine to form one 
molecule of ozone, whereas the ordinary oxygen molecule contains 
only two atoms. An analogous combination, Science says, 
evidently takes place with nitrogen, reducing its volume as 
demonstrated. 

Tuk docks of the world 500ft. in length and over are as follows : 
—Birkenhead No. 1, 750ft. long, with a width of 85ft., and a 
depth of 25ft. To save repetition it may be said that the figures 
which follow for the other docks are in the same rotation as those 
above, Birken No. 2, 750ft., 50ft., 25ft.; Portsmouth No. 10, 
644ft., 88ft., 27ft.; Portsmouth No. 7, 644ft., 90ft., 25ft.; Carleton, 

B., 630ft., ——, 28ft.; N.S.W., 630ft., 84ft., 30ft. Gin. ; 
Gawel, Greenock, 515ft., 70ft., 24ft.; Liv 1, ‘* Canada,” 501ft., 
100ft., 26ft.; Auckland, N.Z. 110ft., 33ft. on the cill; 
Table Bay, South Africa, 500ft., 68ft., 26ft.; Cadiz, 500ft., 62ft., 
26ft.; Quebec, 500ft., ——, 24ft. 

In a recent paper on the ‘‘ Spongilla in Main Water Pipes,” 

Mr. Desmond Fitzgerald, in the ‘‘ Transactions ” of the American 

iety of Civil Engineers, 1886, p. 337, the writer calls attention 
to the fact of the growth of the spongilla lacustris in the pipes of 
a water system. When the sponge is present in the sources of 
supply pieces of it find their way into the pipes. These, decaying, 
give an offensive cucumber or fishy taste to the water. The 
| ea is really an animal, and lays eggs, which float down with 
the water, and attach themselves in e quantities to the interior 
surfaces of the pipes. The eggs mass themselves in traceries like 
lacework. Sponge is brought forth, and grows in circular patches 
of green, Large mains, under a pressure of 100ft., have been filled 
with offensive masses of sponge closely packed between and 
around the tubercles. Flushing does not remove this growth, and 
it results is an increase of the taste. Scrapers or wire brushes 
are necessary. 

THE following is given by the Engineering and Mining Journal 
as an excellent record of an Alabama, US. furnace On the 
18th of August, the Woodward furnace, at Wheeling, entered 
upon the fourth year of its present blast, the fire never having 
been out of the furnace in that time. Up to August 31st, 1886, 
the make of the furnace has been as follows :—August 17th, 1883, 
to August 31st, 1884, 26,026 tons; September 1st, 1884, to August 
31st, 1885, 30,856 tons; September lst, 1885, to August 31st, 1886, 
31,355 tons; ° total, 88, tons. This is remarkably regular 
working. The first year the furnace was stopped six weeks, by 
reason of the as of the draught stack, a coal miners’ strike, 
and other causes. If allowances are made for these stoppages and 
for light running until the furnaces got down to work after being 
blown in, the average week’s work of each of the three years is 
almost exactly the same, say from 10 to 15 tons a week difference. 
The cost of making iron at this furnace is the lowest in Alabama.” 

IN a paper read by Mr. H. C. Russell before the Royal Society of 
New South Wales, ‘‘On Local Variations and Vibrations of the 
Earth’s Surface,” he records his observations on Lake George, made 
chiefly by means of an automatic recorder of the height of the 
water in the lake. Although the instrument used has not the 
extreme sensitiveness to minute vibrations which Mr. Darwin’s 
reflecting mirror and similar instruments have, yet it was so 
placed that all such changes became magnified by the relatively 
enormous extent over which it extends its sensitive , if this 
expression may be used; for any change in gravity, or the direction 
of the vertical, is not seen as it affects the base of a small instru- 
ment a few feet square, but as it affects a surface twenty miles 
long and five to six miles wide. Barometric and wind changes, 
too, so difficult to see in other instruments, at once, Nature says, 
became evident here by their effects on such a large body of water, 
and the lake-gauge for these reasons is not only capable of showing 
changes quite as minute as the Cambridge pendulum apparatus, 
but also of keeping a perfectly satisfactory record of these changes, 
so written that many, if not all, the causes can be traced in the 
curves which they produce. 


In a recent paper on ‘‘ The Glacial Erratics of Leicestershire and 
Warwickshire,” the Rev. W. Tuckwell gives evidence of a south- 
western dispersion from Charnwood. In Stockton, between 
Leamington and Rugby, is boulder-clay containing abundance of 
Mount Sorrel granite, of so-called gneiss from Charnwood Forest, 
largely decom ** pockets” of red sandstone, blocks of grey 
sandstone highly glaciated, Bunter pebbles, flints, carboniferous 
limestone, Lias rock of a different texture from that native to the 
district. Lying loose in the village street is a boulder from 
Mount Sorrel, glaciated, or at all events scratched, of nearly 
two tons weight. He notes extraordinary — of Mount 
Sorrel erratics as far as Leicester; at Rothley, Thurcaston, Anstey; 
“*Stone,” or ‘‘ Ston,” is a suffix of nearly all the villages along the 
line. The largest boulder found in Leicestershire is near Humber- 
ston, estimated at twenty tons, partly embedded in boulder-clay 
which is filled with Bunter pebbles and rolled slate from Charn- 
wood. Charnwood stones re-appear north and south of Coventry, 
at Eathorpe, six miles south-west of Coventry, at Stockton, com- 
pleting evidence of a south-west stream from the Charnwood eleva- 
tion throughout the two counties. 

EVERYBODY, observes an American contem: , who has used 
the Brooklyn Bridge, must have noticed the overlapping slides at 
the middle of each span that allow the structure to grow short or 
long as the weather is cold or hot, and the marks thereon, that 
indicate a distance of several feet between the extremes of con- 
traction and expansion. Yet few suspect that the bridge contracts 
or expands sideways from the heat of the gun, though the degree 
is so small as to be almost imperceptible, and not nearly so great 
as if the bridge ran north and south. The same phenomenon has 
been noticed of late in structures of stone anf iron. The Washing- 
ton Monument leans to the east in the morning and to the west in 
the afternoon. A pl t line suspended in the interior of the 
dome of the Capitol at Washington was found by actual measure- 
ment to swing over a space of 4}in., making a total dip from the 

dicular of 8}in. This movement involves the entire dome. 

me years ago a learned monk in Rome suspended a plummet in 

this way from the top of the dome in St. Peter’s, and was 

astonished to find this mysterious movement. He attributed it to 

a third and undiscovered motion of the earth, but it was after- 

= aaa as the effect of the action of the sun on the metal 
of the dome, 


THE director of the United States Mint estimates the gold pro- 
duced during 1885 at 31,800,000 dols., being an increase of 
1,000,000 dols. over 1884, The production of silver is estimated at 
51,600,000 dols., an increase of 2,800,000 dols., as compared with 
1884. Colorada is still the largest prod of the precious metals, 
California retaining the second ition. The most notable 
changes have been in Montana and Idaho, the production of the 
former having increased from 9,000,000 dols. in 1884 to nearly 
13,500,000 dols. in 1885, and the latter from 3,970,000 dols. in 1884 
to 5,300,000 dols. in 1885. Nevada, Utah, New Mexico, and 
Dakota still hold their own, while the production of Arizona has 
slightly decreased. The coinage executed during 1885 consisted of 
47,544,521 pieces, of the full value of 56,926,810 dols, Of this 
amount 3,002,313 pieces, valued at 27,773,012:dols., were gold coin, 
and 31,925,544 pieces, valued at 28,962,176 dols., silver coin. Gold 
and silver bars of the value of 27,490,095 dols. were manufactured 


by the mints and assay offices, The value of the bullion and coin 
imported into the United States was 41,418,129 dols. The exports 
of gold and silver were 44,697,749 dols., of which 11,417,207 dols. 
were gold and 33,280,542 dols. silver. While the United States 
lost by net exportation during the year 15,505,824 dols, in silver, it 
gained 12,228,104 dols, in importations of gold, 


MISCELLANEA. 

A Krupp gun weighing more than 100 tons was embarked at 
Antwerp last week for Spezzia on board the English steamer 
Engineer. The great shears at Antwerp are said to have lifted 
it with ease, 

On the evening of the 12th inst. a series of ten lectures “ On 
Marine Engineering” was commenced in the Town Hall, Bootle, 
by Professor Hele Shaw, professor of engineering in University 
College, Liverpool, 

AT opening meeting of the session 1886-7 of the Manchester Asso- 
ciation of Engineers, Mr. W. H. Bailey, as president, delivered an 
interesting address entitled “‘ The First Iron Boat, and its Inventor, 
John Wilkinson, the Father of the Iron Trade.” 

THE Brisbane Observer, giving a short account of the Queensland 
National Association Show, states that the “‘ Rider” hot air engine 
exhibited by Mr. T. Clark, Brisbane, was awarded the highest 
award the judges could give, viz., “‘ The First Order of Merit.” 


Ix this column of our impression of the 1st inst. we mentioned 
that a large order for brindled bricks had been given Mr. Joseph 
Hamblett for the Cardiff Docks. These bricks are, however, we are 
informed, to be blue bricks of the same kind as those now being 
used on the Forth Bridge and Mersey Tunnel works. 


THE opening of the Firth College and the Sheffield Technical 
School took place on Tuesday evening. Mr. Emmerson, Bain- 
bridge, presented the prizes in coal mining to the successful 
students :—(1) Mr. George Rhodes, Kiveton Park; (2) Mr. Perry 
Hill, Messrs. Vickers ; (3) Mr. Edward Booker, Killamarsh. Ina 
short address, Mr. Bainbridge advocated a knowledge of “‘ political 
economy ” for the mining students, and also stated that he bought 
steel rolled girders for building purposes at less than £5 per ton, 
— in Sheffield ; while the Belgian iron girders cost £6 18s. per 

AN idea of the value of British Columbia’s forest wealth may be 
gathered from the fact that four logs recently cut near Vancouver 
contained 20,580ft. The logs were as follows :—One log €2ft. long, 
40in. in diameter, 5299ft.; one log 53ft. long, 44in. in diameter, 
5600ft.; one log 36ft. long, 54in. in diameter, 5625ft.; one log 24ft. 
long, 56in. in diameter, 4056ft. The Douglas pine has long been 
celebrated for its great size; but it has hitherto been, except 
where found near the water’s edge, comparatively valueless. Now 
that sag railway can carry it to the sea it will become an important 
export, 


In our reports on the machinery at the Inventions Exhibition, 
last year, we mentioned a device for a rotary coupling—applicable 
at various angles—which attracted a great deal of attention, made 
by Colonel Cameron, R.A. The first practical application of this 
ingenious device may be seen in the Colonial and Indian Exhibition 
in driving the printing press of the Canadian Exhibitor in the 
machinery department. A coupling prepared for another purpose 
is utilised to connect the printing press with the main shafting of 
the departinent, in order to admit of the press being placed in the 
position desired by its owner. Accidental circumstances prevent 
direct connection by belt between the press and the shafting as 
now relatively placed. 

THE prospectus of the Royal Jubilee Exhibition in Manchester, 
in 1887, has been published. The site chosen is at Old Trafford, 
adjoining the Botanical Gardens, which it is proposed to incorporate 
with the Exhibition. It will cover a space of about thirty-two 
acres. The plans of the building are simple and compact. The 
main building consists of a central nave 1022ft. long and 56ft. high, 
with a transept across the centre 370ft. long and the same height, 
and two lower transepts near the ends of the nave 60ft. wide. At 
the intersection of the nave with the central transepts is a dome 
90ft. diameter and 140ft high, and at the intersection of the nave 
with the low transepts are square pavilions of a lower altitude. 
The spaces between the nave and the arms of the cross are filled 
with Exhibition courts, in bays 30ft. wide. The machinery in 
motion will be provided for in a large annexe, separated from the 
main building by a 70ft. roadway, with a covered fireproof gallery 
. — All goods must be delivered before the 15th 

GENERAL BOULANGER, being anxious to induce the Chambers to 
vote a large sum for the adoption of what is called a new engine of 
war, invited the Budget Committee to accompany him on Monday 
to Malmaison to witness experiments with a monster mortar 
destined for the destruction of fortifications. The mortar is said 
to be a most formidable weapon. The shell it throws is one metre 
long. Its diameter is 22 timetres, and its weight 110 kilo- 
grammes. The Paris correspondent of the Standard says this 
projectile bursts by the action of a recently discovered chemical 
composition which is kept a secret. All that is known about it is 
that it produces all the effects of gun-cotton without having its 
inconveniences, for it can be a easily, and never explodes 
of itself. ‘‘ Plates of solid steel were pierced and shattered to 
atoms, and solid stone walls were demolished with a few shots. 
The shell has a very strong steel point, which enters into the walls 
of fortifications like a wedge into a block of wood. The projectile 
then bursts into thousands of pieces. The noise of the bursting of 
_ shell is described as far greater than that produced by firing off 
the mortar.” 


THE United States Ordnance Department is much pleased—the 
Army and Navy Register says—with the performance of the new 
8in. steel gun at Sandy Hook. ‘‘This gun, which weighs 13 tons, 
and whose length of bore is 30 calibres, was manufactured at the 
West Point Foundry. The tube and jacket were obtained from 
Whitworth, and the hoops and the breech mechanism forgings 
from the Midvale Steel Company. The gun was first tried with 
the German brown prismatic powder, when the following results 
were reached :—With a charge of 100 lb., and with a shot weighing 
182 lb., the muzzle velucity was 2145ft., and the pressure 
29,500 lb.; with a 2351b. shot the velocity was 1942ft., and the 
pressure 32,250 1b.; with a shot weighing 286 lb. the velocity was 
1795ft. and the pressure 32,800lb. The gun was next tried with 
Du Pont’s brown prismatic powder, the charge being the same. 
The velocity with a 235lb. shot was 1937ft., and the pressure 
32,950 1b.; with a 286 lb. shot the velocity was 1820ft., and the 
pressure 35,450lb. The gun has been thirteen times, and 
will now be turned over to the Testing Board. It is worthy of 
remark that when this gun was designed the computed velocity 
with the 286lb. shot was 1825ft., and the computed pressure 
36,000 lb. This is almost exactly verified by the firing with the 
Du Pont powder.” 


THE authorities of King’s College, London, have announced the 
details of certain Courses of evening University iectures tobe delivered 
at that Institution during the winter session, commencing from Octo- 
ber 25th. The subjects will chiefly be treated with a view to assisting 
independent study, and the lectures, of which there will be at 
fewest eight in each course, are designed to have a similar scope 
to those given at the Universities. The subjects embrace French 
and German literature, ancient history and art, the geometry of 
Newton, and iron and steel. Of the two last named, the former 
will be treated of on Wednesdays from 7 to 8 p.m. by Professor 
Hudson, M.A., the lectures consisting of detailed explanations 
and illustrations of Newton’s reasoning, and also of applications 
of Newton’s method to the g try of certain particular curves 
of practical importance. The latter is undertaken by Mr. 
McMillan, Demonstrator of Metallurgy at King’s College, and 
will deal with the general methods by which the different qualities 
of malleable iron, cast iron, and steel may be produced and pre- 
pared for use in the arts; of the effect of the various foreign sub- 
stances contained in these metals upon their strength and fitness 
for the a to which they are to be applied ; of the extent to 
which these substances are injurious, and the means by which they 
are commonly eliminated. These lectures will be elivered on 
Tuesday evenings from 7 to 8, 
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DUPLEX DOUBLE-ACTING PUMPING ENGINE. 


MESSRS. F, PEARN AND 00., MANCHESTER, ENGINEERS, 
(For description see page 303,) 
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Loco.—The hook turns round into any position. 

T. L. anv Co.—Caleulating from the figures you have given, and assuming 
values for those you have not, it would appear that 5s. per day for the 
steam is not merely a very reasonable price, but is a very low price. 

A Youna Enatnrer.— Your letter was received too late for answer last week. 
You do not give quite enough particulars to ita satisfacto: y answer 
to your question. Apparently, from your particulars, you must take the 
loss of head due to the 24in. pipe, and that due to the 18in. pipe, and find 
the discharge due to remaining head. By assuming, in the first instance, 
a discharge, this may be affected by the rises in the pipes. You will jind 
the question practically dealt with in Box's “ Practical Hydraulics,” pub- 
lished by B. and F. N. Spon. 

W. B.—The answer to your question depends to some extent on the form 
of tube, whether plain, cylindrical, or and whether the 
steam enters from the top or bottom, and whether the water to be heated 
flows away from the top or bottom. See Tur Enoinerr, 30th October, 1885. 
Ordinarily a coiled tube is taken as transmitting about 300 units per square 
foot per hour per degree of difference between the temperature of the 
steam inside and the water outside the tube, but this quantity may 
certainly be increased to 800 ov 900 units by a proper arrangement, form, 
and tion of coil and water-containing vessel. See Box's 


treatise “ On Heat ;" but you will gain more recent figures from our article a 


referred to above. 


STEEL SPRINGS. 
(To the Bditor of The Bngineer.) 
S1r,—I shall be much obliged to any of your readers who will tell me 
T. 
Burton-on- it, October 12th, 


METALINE BEARINGS. 
(To the Editor of The Bngineer.) 
Str, —Can any reader inform me who is the maker of metaline bearings, 


or any metal that would not require oiling, the bearing being in tion 
dificult to get at? Rw. 
Tewkesbury, October 12th. 


THE LOCOMOTIVES OF EUROPE. 
(To the Bditor of The Bngineer.) 

Sin,—Will any reader be so kind as to inform me how, or where, I can 
ascertain what is the number of locomotive engines in use in the countries 
of England, France, Belgium, Sweden, Germany, Austria-Hun- 
ase uxemburg, Spain, Italy, and Russia. W. D. 

hton, October 9th, 


iptions for Thin Paper Copies wi til further 


advice to the . Thick Paper Copies may be had, 


Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, wundlan 


South Wales, New Zealand, Portugal, Roum: terland, Tas 
mania, Turkey, United States, West Coast of West In 
Cyprus, £1 1 China, Japan, India, £2 0s. 6d. 

Remittance by Bill on London.—Ai Buenos Ayres and Algeria, 

Borneo a 
— tae ylon, Java, and Singapore, Manilla, 
ADVERTISEMENTS. 


tins one shilling and sizpence; odd lines are 
one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings inch. All 
Gdvertisements from the country must be accompan: 

in payment. Alternate advertisements will be inserted with all 


4 


Post-office order must be accompanied by letter of a 


dies, | Water from polluted we' 


practical regularity, but regularity cannot be guaranteed in any such case. 
cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week 
Letters relating to Advertisements and the Publishing Department of the 
letters to be addressed to the Editor of Tux Encinezr, 168, Strand. 


DEATH. 


India, from the effects of an accident 

duties as one of the on the 

W.LP.R., Gzorce Houuanp, eldest son of the late Ca: David 
kine, Gordon Highlanders, aged 27. 
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A SANITARY SURVEY. 

An interesting and important volume has lately been 
issued by the Local Government Board, as a supplement to 
their annual report. From this extra sabiieadiee we 
learn a variety of particulars bearing on the spread and 

revention of cholera. The statement by 

r. Buchanan, the Board’s Medical Officer, shows the 
extent to which cholera has visited certain parts of Europe. 


8| The fatal power possessed by this disease where circum- 


stances favour its development is shown in the case of 
Spain. At the commencement of last year there was a 
scattered prevalence of cholera in that country, but with 
the arrival of summer the disease spread with great 
rapidity, so that by the date of last March, when the 
epidemic ceased, cholera had invaded at least forty of the 
Spanish provinces, and had caused 120,000 deat! An 
pe report by Dr. Thorne goes more into detail on 
this subject, and mentions that the first rumour of cholera 
in Europe, in respect to the last visitation, came from 


ig | Foulon in June, 1884. How the outbreak originated is 


not officially determined. The presence of cholera on the 
Continent in the present year shows that the enemy is 
still active, and that there is need now, as before, to see 
that England leaves no open door for the entrance of the foe. 
Our surest defence, and practically the only one, consists in 
the removal of those unwholesome conditions which give the 
disease a foothold and favour its progress. We have had 
four visitations of cholera in this country, begining with 
1832, and the lessened mortality with each repetition 
shows the value of those sanitary improvements which 
have been carried out from time totime. But England is 
not invulnerable, and the weak points which invite attack 
are shown in the reports drawn up by the officers of the 
medical department of the Board. In order to ascertain 
the degree of preparedness in which the country stands 
with regard to cholera, a rapid medical survey of the chief 
English ports was undertaken in 1884, followed by a fresh 
sanitary survey on a larger scale last year. This latter 
investigation was extended beyond the ports and riparian 
districts, so as to include a number of other sanitary areas 
in England and Wales, and was still in progress when 
the present report was written. It was not intended to 
attempt a survey of each of the 1662 sanitary areas, but 
to examine those localities which were regarded as incur- 
ring the chief risk of cholera being introduced into them 
or spreading within them. The results of the survey, 
down toa period within the last few months, are reported 
upon by two of the senior medical inspectors of the Board, 
and are recommended for consideration and study not only 
as they relate to the prevention of cholera in England, but 
also as affording evidence respecting the general working 
of the health administration of the country. The general 
direction of the survey was entrusted to Dr. lard— 
except that Dr. a hn left in special charge of the 
rt survey, for which he had peculiar qualifications—and 
irrespective of the ports, the total number of sanitary dis- 
tricts examined and reported upon is 285, including eight 
waterside districts within the metropolitan area. 

The state of the water supply is inseparably connected 
with the cholera question. Of the 1&8 urban sanitary 
districts included in Dr. Ballard’s report, nearly all were 
found to be independent of private sources of domestic 
water supply, being provided with water derived from an 
extraneous source, and supplied either by the local authori- 
ties ora company. Asarule, the inspectors engaged on 
the survey have not found much occasion to complain of 
the quality of the urban water; but there are exceptions, 
and these are mentioned as being of a very serious 
character. In the rural districts the general state of the 
water supply falls far short of what it ought to be. Works 
of sewerage and drainage, the removal of refuse, the extent 
of overcrowding, and other matters, enter into the question 
of the public health, and it is seldom that we meet with a 
locality, in town or country, which is sound on all points. 
Some curious particulars are given as to the administration 
of sanitary laws by local authorities, Small towns are 
often great offenders, and villages are still worse, so far as 
mere neglect goes. At Gillingham, in Kent, where the 
population exceeds 21,000, Dr. de Chaumont says he found 
the local authority “very apathetic, to say the least.” The 
medical officer of health does his duty by drawing atten- 
tion to defects, “but cannot get them remedied.” The 
ins r of nuisances has other duties in addition to those 
which properly belong to his office, and his work is 
escribed as inefficient. The only drainage is that which 
carries off the surface water; but the water supply to the 
town is good. Tonbridge is generally in a satisfactory 
state, but there is an unfortunate exception in the circum- 
stance that about half the population take their supply of 

is. Erith, which has been 
loud in its complaint of the metropolitan outfalls, 
avoids the outfall difficulty in its own case, by gene- 
rally dispensing with sewers and drains altogether. A 
few houses have the benefit of a surface drain, some 
others make use of a gravel pit, and beyond these 
arrangements there is nothing in the nature of drainage. 
Chatham, with a population of 26,000, has “ only surface 
inage,” the sewe question being “left in abeyance.” 
At Sheerness the loca] authority is “not active,” and the 


Q 


drainage is unsatisfactory. At te the houses gene- 
rally drain into large cesspools in the chalk. Broadstairs 
is sewered, but the tide flows up the sewers for a mile, and 
drives the gases into the town. There is also a “suspicious 
well” in connection with the water supply. te is 
“mostly sewered,” but the outfall fails to give universal 
satisfaction. Dover ap to be faultless, but it is not 
quite so well with Sandwich is a perfect cholera 
trap. Folkestone is doing tolerably well, and there is not 


H. | much to be said against Hythe. Lewes and Newhaven 


might be better than they are. The water supply of 
Worthing is not entirely secure against pollution, and the 
sanitary authority receives a hint on the subject. Chiches- 
ter a “lax administration” in June, 1885, but a month 
later the local authority was reported to be “alive to the 
necessity of action in the direction indicated by the 
inspector.” Apparently there was much to be done, 
The city was not sewered, and a foul stream flowed 
through its midst. The public water supply was deficient, 
and the private supply liable to dangerous pollution. 
Portsmouth was found in no very satisfactory state, the 
sewerage and house drainage being “ very faulty,” and the 
water supply in apparent risk of pollution at its source. 
Remedial measures were contemplated. A deplorable 
description is given of Alverstoke, in Hampshire, a tcwn 
with a population exceeding 20,000. There is nothing par- 
ticular said in disparagement of the water supply in that 
locality, but everything else seems about as bad as it can 
be. The local medical officer is said to have been “ origi- 
nally energetic,” but he has so far degenerated that he has 
learned “ to acquiesce in an incompetent administration of 
affairs.” Probably he has found it useless to do otherwise. 
The Isle of Wight, charming in respect to its scenery, is 
less lovely in some of its sanitary features. Exeter is 
reported “far from safe” in view of cholera, and the 
details given fully justify that conclusion. It is noted that 
this city suffered heavily in the cholera visitation of 1866. 
Plymouth is not as it should be, and the public water 
supply is described as inadequate, as also exposed to pollu- 
tion in its open course through the town. We believe this 
has been recently remedied in a great measure, so far as 
the pollution is concerned, and there is a prospect that the 
supply itself will be enlarged. 

e question of sewer ventilation often presents itself 
in the course of these inquiries. Towns are sewered—as 
in the case of Bristol—but the sewers are not duly venti- 
lated. This appears to be the only salient defect in the 
sanitary condition of Bristol, and it is certainly a very 
common one. Liverpool—a very important port in our 
system of coast defence against cholera—is sewered, and 
the ventilation appears to be all right. The authorities are 
also on the alert in carrying out local improvements. The 
sanitary arangements of Birkenhead are somewhat unsatis- 
factory. The authorities at Goole are setting their house 
in order by degrees. Kingston-on-Hull is improving, 
though an awkward place to deal with. There is a 
miserable little place called Pickering, where it must be 
almost a purgatory to live. We can readily believe that 
if cholera ever comes into such a place it will stop there. 
Newcastle has a public water supply, “constant, but 
rather scanty.” Gainsborough, in Lincolnshire, is specified 
as a town where the local administration is “ miserably 
inefficient,” leaving the town “in a most dangerous cun- 
dition for the advent of cholera.” The reality of the 
danger is shown by the fact that Gainsborough suffered 
severely during the cholera epidemic of 1866. But if the 
towns have their sanitary faults, what is to be said of the 
rural districts? These are not always small in their 
respective populations, and the aggregate number of 
inhabitants amounts to a very considerable total. In many 
instances the villages are contiguous to towns, and possess 
a suburban character. In the list of rural districts we 
meet repeatedly with the words “lax administration.” The 
medical officer of health may be burning with zeal, but 
the rural sani authority will in most cases throw 
abundance of cold water upon his good intentions. The 
villages in the Isle of Wight are generally in a very 
unsatisfactory state as concerns the drainage and water 
supply, although the dwellings of the poor are said to be in 


fair condition on the whole, subject to some exceptions. - 


In one of the districts of Cambridgeshire, many of the 
dwellings are said to be mere hovels, unfit for human 
habitation. This applies to a rural district where the 
population is no less than 23,000. So also the villages in 
the Isle of Wight make up a population of 28,00. It 
will thus be seen that although a rural district may have 
@ sparse ee pr or the total of its inhabitants may be 
equal to that of a town possessing considerable importance. 
Groups of villages exist, nominally under the care of a 
local authority, and yet practically cared for by nobody, 
except it may be by the medical officer of health, who can 
only deplore his inability to get anything done for the 
improvement of his district. Such is the case in the rural 
district of Chesterton, where the sanitary authority 
“habitually ignores” the reports of the medical officer, 
until some outbreak of disease compels passing attention. 
Sewage nuisances in this district are described as being 
almost universal, and one of the villages is a suburb of 
Cambridge. The water supply in many of these places 
is reported as scarce and contaminated. In the rural 
district of Gainsborough, where the population amounts to 
19,000, much attention is said to have been given to the 
drainage of the villages; but so favourable a report seldom 
occurs, and is the more remarkable when put in contrast 
with the verdict on the adjacent urban district, previously 
mentioned. 

The picture of the rural districts is, on the whole, a 
painful one, and may be described as scandalous. The 
number reported upon is eighty-seven, and we should like 
to think that they constitute a bad sample. But the 
number is large, and it is to be feared that if none were 
omitted the general result would not be materially 
improved. Dr. Ballard fully recognises the fact that on 
the whole there is more laxity of administration in rural 
than in urban districts, and shows how this may be 
accounted for. One reason given is that sani work is 


often distasteful to the existing rural authorities, and 
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accordingly is subject to systematic neglect, in which the 
delinquents have come to be so expert as to baffle the 
Local Government Board and nullify the Public Health 
Act. Dr. Buchanan gives us some grains of comfort in 
his review of the subject, by saying that the survey was 
designed rather to discover faults to observe excel- 
lences, and accordingly a great many defects in the local 
health arrangements of the kingdom are recorded. It is 
more especially satisfactory to learn that the sanitary 
arrangements of port and riparian districts “have been 
found in places excellent,” although in other places 
seriously defective. The work of sanitary improvement 
is going forward, and it is to be hoped there will be no 
abatement in its progress, even though our present pre- 
emongeg should suffice to repel the pestilence from our 
shores. 


THE WAR DEPARTMENT. 


No one can say that the charges brought against our 
Ordnance Departments are being allowed todrop. During 
the last few days several notices of them have appeared in 
the daily papers. First, a long letter to the Times from 
Sir John Adye, the Governor of Gibraltar, and late 
Surveyor-General of Ordnance, and previously Director of 
Artillery ; secondly, a speech of Sir Wm. Armstrong at 
Elswick ; and lastly, a speech made by General Alderson, 
the present Director of Artillery,at the Royal Arsenal at the 
annual dinner of the Foremen’s Association of the Royal 
Arsenal. Sir John Adye in his letter gives a brief history 
of the first introduction of breeeh-loading guns, of their 
supercession for neariy ten years by muzzle-loaders, and of 
the eventual victory of the breech-loading system as applied 
to the long bores of the present day. This is written, as 
might be expected, ably and courteously, and it is fairly 
put from Sir John Adye’s point of view. The object is 
mainly to show that the artillery authorities have not 
stood in the path of p At all events, that it is not 
for the Navy to attack them. He gives the notable 
instance of the 35-ton gun whose proportions were dwarfed 
to suit the requirements of the Navy. Afterwards when 
the Naval authorities saw how much more powerful was 
the 38-ton gun advocated by the Artillery, they 
to find room for it in their turrets, and handed over the 
35-ton guns to the land forts, as forming the second 
line of defence. This, we believe, is a matter of fact; 
nevertheless, truth compels us to add that, with Sir 
Frederick Campbell, Sir John Adye opposed the intro- 
duction of breech-loading guns long after most naval 
as well as artillery officers had recognised the necessity 
of adopting them, and had actually clamoured for them. 

Sir William Armstrong has explained the position of Els- 
wick with relation to the British Government, showing that 
while i was — to Elswick for the introduc- 
tion of the largest and most powerful types of guns, 
Elswick had for a of years any ver 
large orders from the British Government, the great balk 
of the company’s manufacturing work depending on orders 
from foreign Powers. A leader in the Times dwelt on this, 
and argued that Elswick wasthe necessary complement tothe 
Royal Arsenal. General Alderson has defended the character 
of the work done by our Government manufacturing esta- 
blishments, reminding his hearersthat he stood in a specially 
good position to speak without personality, inasmuch as he 
had never held a manufacturing appointment; but, on the 
other hand, for many years his duties had mainly consisted 
in trying, reporting on, and, as it were, criticising the guns, 
ammunition, and other war material turned out at Wool- 
wich Arsenal. He was, however, of opinion that it would 
be desirable that the Navy should get their own stores 
separately if they wished it, and that the War Depart- 
ment should be freed from the duty of providing for them. 
He also said that he thought many changes were desirable, 
and evidently expected them. 

We are glad to think that this is so, and that ample 
inquiry will be instituted, although we think Mr. W. H. 
Smith would have done still better had he accorded it 
before making his speech, and with less appearance of 
yielding to popular pressure. To declare a step unneces- 
sary is not the best prelude to taking it. However, all is 
well that ends well. Wehave at present four Committees 
or Commissions on our establishments. One is on the 
civil service system and its working, and one on saddlery. 
These we do not now propose to notice. There remain the 
two which are of important manufacturing interest, namely, 
Lord Morley’s Committee on the actual working of our 
manufacturing departments, and the Royal Commission 
just appointed under the presidency of Judge James Fitz- 
James Stephen. Both these will, we believe, sit at 
the War-office. Their functions should be clearly defined 
in order that they may not interfere with each other, 
but the scope of each is intelligible. Lord Morley’s Com- 
mittee should investigate all questions concerning the 
actual working and operations conducted in the Royal 
Arsenal. The Royal Commission is appointed to satisfy 
the country as to the equity of the administration of our 
departments, especially as to matters of supply. Lord 
Morley requires manufacturing and engineering ability and 
experience on his Committee. Judge Stephen should be 
assisted by men of clearjudicial perceptions as to actual right 
and wrong,and the probable tendency of anysystem to intro- 
duceevilinfiuences. In short,agood manufacturing engineer 
is the man for Lord Morley, and a good judge for the Royal 
Commission. In England we might expect that we should 
easily find both, yet we think it can be shown that such an 
expectation is by no means so of fulfilment as at first 
appears. The manufacturing engineer that Lord Morley 
wants should have experience, such as can hardly be 
learned without his becoming identified with certain 
establishments, or, at all events, certain processes of 
manufacture. In fact, we no sooner conjure up the image 
of the best and most able man that suggests himself to us 
on some grounds before we perceive him to be, on others 
the worst and most mischievous. Supposing him to be 
devoid of prejudice and self-interest, will his professional 
rivals believe this? An eminent man must have profes- 
sional rivals. If he has made his mark he must have 
generally become identified with his own field of work, 


Dr. Percy is probably a man as little committed to any 
particular groove as could easily be found, but that is pre- 
cisely because he has not actually had to conduct manufac- 
turing operations. He has not had to deal with com- 
mercial and personal questions so much as with the abstract 
science connected with each operation. We need hardly 
tell our readers, however, that Lord Morley’s Committee 
does not consist of such men as Dr. Percy, but of certain 
energetic members of Parliament and certain officials, 
This may have something to say for itself. The former have 
the qualification of being able to stir up the mud, and the 
latter may be supposed to have had such connection with 
Government Departments as will enable them to light the 
former to their prey. This suggests a searching investiga- 
tion, if it does not defeat its own ends by want of sobriety 
and practicability. Many of us have our own views of the 
difficulties that beset Government manufacturing establish- 
ments, but few of .us probably can suggest the remedy for 
each difficulty. 

We do not at all expect to find much corruption 
brought to light. Those who expect this will, we think, 
be disappointed—pleasingly disappointed, let us hope. We 
certainly hold that temptation exists; in fact, we will go 
further, and say that the working of our system presents 
temptations that in the nature of things ought to end in 
mischief. Yet we must question if it can be found to 
have wrought mischief to any marked extent hitherto. 

Take the position of the managers of our manufacturing 
departments for example. Is it wise or reasonable to 
promote a foreman to be the, permanent working head of 
an establishment on which hundreds of thousands of 
pounds are spent per annum, and to put over him an 
officer who is “caught” and “told off” to the duty of superin- 
tendent for five years? Surely the workmen through the 
department must know that their future depends mainly 
on their permanent manager. Backed as he must be by 
them, are not manufacturing details necessarily dependent 
on his judgment? What officer would dispute with him 
the feasibility of making a particular furnace do its work 
economically or turn out some precise quality of product? 
Those who do not know the magnitude of our manufac- 
turing establishments hardly realise what large issues may 
depend on questions of working detail. We will take an 
example. At one time all projectiles except those castin chill 
were turned all overto bring them to the desired dimensions. 
Then the question arose whether it would not be possible 
to cast them to the required degree of accuracy. With 
the skin on they would be stronger and better, and hun- 
dreds of thousands of turning operations would be imme- 
diately dispensed with each year. The gain tothe country 
would be obviously enormous; but, on the other hand, it 
would be a loss of work to workmen, and it would be a 
heavy loss to the contractor who supplied the lathes. 
Could it be reasonably expected that the question would be 
brought forward at all? Is it likely that an officer coming 
into his multitude of duties as superintendent or assistant 
would search it out? Or if he thought of it, ought we 
not to expect that difficulties would - put in the way, 
and that with all interests on the side of turning, it would 
easily be proved that turning was n ? All honour 
to the Royal Laboratory then that this change has been 
instituted and actually carried out there. The superin- 
tendents, but especially the managers, deserve great credit 
for it, but who appreciates it? Have they received the 
due recognition and reward? Is it reasonable to ex- 
pect that we can, in the long run, find it to be a 
satisfactory plan to select a foreman and give him 
a.comparatively small salary, say, £500 per annum, and 
put him as permanent working head over thousands of 
men, including many of his own class, in charge of opera- 
tions representing hundreds of thousands of pounds, and 
over him men who must be “admirable Crichtons” if 
they can appreciate half that he does. 

We think the anomaly plain. Where is the remedy ? 
On the face of it we should say there must be some one put 
in a better position who is able to appreciate the working 
details of each department. Something undoubtedly 
might be done by simply improving the manager’s position ; 
but a greater change is teeded. This might be effected 
by doing away with the superintendent’s limit of five 
years, and by instituting large pecuniary rewards to the 
staffs of each department for well-proved cases of improve- 
mentinefficiency and saving of economy—notlikethereward 
for inventions that are now wrung out in an exceptional way 
in rare instances, but rewards held out in the hope that they 
will be won. Of course we must havea better tribunal to 
judge of such matters than at present exists. We must 
not, however, dwell longer on a single feature which we 
brought up in illustration of a needed change. There are 
many branches to investigate. At the present moment 
our departments are starved into a very stagnant condi- 
tion as to progress, however large their turn-out of work 
may be. e have begun with the Laboratory, we will 
instance itagain. For some years past it has been obvious 
that the t requirement in the way of projectiles was 
steel sh Hard armour has come in, for which chilled 
iron projectiles are singularly ill suited. Abroad they 
would for many classes of work be called absolutely use- 
less. Yet the Superintendent of the Royal Laboratory 
has never been allowed plant to manufacture steel shells 
even in a small tentative way. We question if a single 
armour-piercing steel shell has ever been cast in the 
department. ntly experiments have been instituted 
at Shoeburyness with French steel projectiles. Elswick, 
as the agents, have supplied some magnificent shells. Such 
splendid results have been obtained, that report says that 
hundredsof thousands of pounds are being spent in the coun- 
try to commence the manufacture of Firminy or other steel 
projectiles in England. We fully hold that this is right, that 
the trade ought to be encouraged to supply war stores; 
but surely the Superintendent of the Royal Laboratory 
ought long since to have had the opportunity of making 
them on a small scale at least. Are we content that we 
should have to refer to Elswick and Sheffield for every- 
thing in the way of progress? Ought not our own depart- 
ments to have the necessary money to keep abreast of 
them and check what is done? We put this question in 


a 


the interest of economy, bare economy, as well as credit 
and science. 

To keep within reasonable limits we must pass on 
to the yal Commission and its work. The ques- 
tions connected with supply and the dealings of our 
Government with + will doubtless come 
within the scope of the work of the Royal Com 
mission. If the history of what takes place is gone into 
at length, we hope that the members of this Commission 
have an appreciation of character and a sense of humour 
or they will not fully do justice to the subject before 
them. The bitter attacks of disappointed inventors and 
the unaccountable prejudices that crop up are much better 
dealt with by one who can see the ludicrous side of each 
question sufficiently to lubricate the work and give him a 

leasant and kindly spirit. Of course, this sounds frivo- 
ous if we contemplate the terrible charges that have been 
launched being made good. We may say at once that we 
are prepared to look at any actual instance of fraud in the 
most severe way as a thing to be stamped out thoroughly, 
We should desire the fullest investigation in every way 
that can be suggested; but of fraud in its full normal 
shape we expect to find very little, if any. Cruel and 
unfair dealing has been exercised towards individuals at 
times we believe, but not in the personal interest of those 
who acted. The country, we think, got the direct bene- 
fit, if benefit it can be called, in such cases. The general 
working of supply and orders is undoubtedly fitful and 
funny. The wish for economy on the part of Govern- 
ment causes progress to be regarded as an enemy, because 
progress means expense Individually of course an inventor 
1s an enemy ; nine out of ten are rather harmless enemies, 
but a web determined inventor is a dangerous enemy. 
His determination is often more dangerous than his ability. 
Successful inventors, we are satisfied, ought to receive an 
order, something corresponding to the Albert medal or 
Victoria Cross. Yet we must not put it all one way; 
nothing could be more idiotic than many of the inventions 
brought forward to harass and irritate our Committees. 
The first Iron and Steel Committee had submitted to them 
such designs as an armour plate that ran about on the 
side of a ship to cover any spot that the enemy might be 
known to wish to aim at, and vast forceps s nded at har- 
bours to lift vessels into the air and let them drop or forcibly 
to submerge them. So again, the gun that was rifled 
outside, and used to rotate through a ring as it recoiled, 
was a little curious, though matter-of-fact and business 
like in comparison with some of the ideas that halted at 
earlier stages of development. 

A common source of pressure as to what should be 
ordered for the service is found in the experience and con- 
victions of the heroes of the last campaign, whatever it 
may have been. The more intelligent and energetic the 
staff, the more this is the case. Experience, let us suppose, 
has shown the continual need for strong ox wagons, 
capable of bearing the very rough travelling through the 
Cape country and South of Africa. It isthose who command 
attention at the moment who press the demand, and it is 
at times irresistible. It is said that the service was ‘only 
delivered from a serious infliction of such vehicles by the 
sudden demand for two-wheel carts for Egypt. But with 
two-wheel carts what strange devices also appeared— 
enormous barrels, containing water, to be rolled across the 
desert, and heavy iron filtering machines that heated the 
water to high temperature, and the like. Often an impor- 
tunate man with an insane invention will by his importu- 
nity persuade an influential friend to get a trial for 
something that ought never to be tried at all. “There 
can be no harm in trying it,” he argues, under the pres- 
sure of importunity. Beyond the stage of a trial a really 
bad thing would hardly get. Colonel Hope says otherwise. 
Let him prove it, and he will have done good service. It 
would be rash for any one to say that some corrupt indi- 
vidual cannot be found. As we have said, for every 
reason let a full investigation be carried out. At the same 
time, considering the reckless things that have been said 
and what has transpired so far, it appears as if most of the 
accused would have less to fear from investigation than the 
accusers. 


COLLIERY PUMPS AT WORK IN STAFFORDSHIRE. 


Muc# success is attending the operations of the pumping 
engines in South Staffordshire which are being employed to 
drain the mines now flooded, and to enable those in active 
operation to go on without hindrance from underground water. 
Some sixteen engines are engaged in the work in the Tipton and 
Bilston districts, besides others in the Old Hill district, which is 
a centre of less importance. Eight of these engines in Tipton 
are directly owned by the Mines Drainage Commissioners, and 
these are together raising an average of 8,700,000 gallons 
daily. The efficient work which the pumps are accomplishing 
is seen in the announcement made at the annual meeting of the 
Commissioners last week, that the effect of less than two 
months’ pumping since the main Bilston ground was tapped has 
been to lower the flood of underground water over an area of 
nearly five square miles from 13ft. to 24ft., and over a further 
area of about one and a-half square miles to lower the flood from 
6ft. to 9ft. By continuing their policy of driving levels the 
Commissioners are, it is gratifying to know, greatly lessening 
the cost of draining the mines. The working expenditure of the 
engines for the twelve months ending with Midsummer was 
something less than £10,000. This is a reduction of more than 
£5500 on the previous year, and of over £9600 on two years 
ago. It is anticipated that this year will show a further 
reduction to £7500. The South Staffordshire Mines Drainage 
Commissioners are to be congratulated upon the steady progress 
which marks their important and hazardous operations. A 
satisfactory and early issue in the search which they are now 
prosecuting to ascertain the safest point to successfully tap the 
Wednesbury underground flood is to be hoped for. 


THE SAFETY-LAMP OF THE FUTURE. 


Ar the Yorkshire College—Coal Mining Department—Leeds, 
the opening lecture of the session was devoted to “Safety- 
lamps.” Mr. Arnold Lupton, the lecturer, set out with the 
statement that there was not a single safety-lamp in use at the 
present time which was not in effect a Davy, of which, he said, 
all other lamps were but modifications. The Muesseller lamp, 
the use of which was enforced by the Belgian Government, and 
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the Stephenson lamp, if well constructed, were the best lamps 
for use. Where fire-damp was known to exist, the greatest 
essential was protection from the current of foul air and gas. 
Th2 only means of protection therefore was to put the lamp 
behind a cover, and if the Davy lamp were put in a tin case, 
from being a most unsafe lamp it became one of the safest. 
The Royal Commissioners considered it might be safely used in 
a current of 2000ft. velocity per minute. In a safety-lamp 
there should be nothing between the glass and the oil pot, so as 
to secure the best possible light. It was still more important, 
however, for colliers and deputies, before a lamp was used, to 
see that all parts of the lamps were in their proper places, a 
departure from this rule involving far greater risks than the use 
of less safe lamps. After describing the Swan, Morgan, and 
other inventions, Mr. Lupton stated the lamp of the future 
would be one of the following:—“ An electric, with secondary 
battery like Swan’s, or with a primary battery like Walker’s or 
the Regent Company’s lamp, a bonnetted three-gauze lamp, a 
Morgan three-gauze lamp, a bonnetted Muesseller lamp,a Morgan 
three-gauze lamp, or a Clifford lamp, if it stood the tests as well 
as its inventor said it would.” 


THE IRON AND STEEL INSTITUTE. 


Iy our last impression we gave an account of the pro- 
ceedings of this Institute during the first day’s—Wed- 
nesday—proceedings, which terminated with a paper on 
the erosion of guns, given in our lastimpression. A report 
“On the Iron-making Resources of our Colonies, as illus- 
trated by the Colonial and Indian Exhibition,” by 
Mr. P. C, Gilchrist and Mr, Edward Riley, was taken 
as read, and after luncheon the members went chiefly to 
= Arsenal, and in the evening to the annual 

inner. 

On Thursday the proceedings commenced with a paper 
by Sir Henry Bessemer 


Ox Some Earty Forms or Bessemer CONVERTERS. 


Sir Henry selected ten different forms of converters, 
which are fairly typical of the whole, and which embrace 
the main features of the several forms of apparatus which 
he had from time to time designed for the conversion of 
crude iron into steel. These were fully illustrated by 
excellent wall diagrams, 

Within the last few years much interest has been taken 
in the use of small converters for the production of steel 
and ingot iron. Without entering into the question of 
how far production on so small a e can successfully 
compete with the larger Bessemer plant, it is unquestion- 
ably true that in certain cases these small converters may 

used to great advantage. For example, it has been 
shown by Stirling, Fairbairn, and others that the strength 
of iron castings is greatly increased by an admixture of 
malleable iron, even when the fusion of the latter has to 
be made in the cupola along with the foundry pig ; but 
when good hematite iron is converted into m leable iron, 
or mild steel, in the converter, and is mixed in the foundry 
ladle with a good grey pig, a marvellous change is pro- 
duced, He had found this mixed metal excellently adapted 
for steam hammer faces, which stand an immense amount 
of work in comparison with those made of the best 
foundry iron. Some twenty years ago Messrs. Bessemer 
and Co., of Sheffield, supplied great numbers of stam 
heads for quartz crushing, in which case white pig and not 
foundry iron was used as the basis of the mixture. The 
gruin of this metal, when annealed, was as fine as that of 
tool steel, and at a blood-red heat a stamp-head 5in. in 
thickness could be reduced to 4}in. under the steam 
hammer without cracking. Such metal would be con- 
sidered a very brittle material if you called it steel, but it 
is wonderfully tough when viewed simply as cast iron, 
capable of being dealt with in the ordinary way in an 
iron foundry. Sir Henry then described at length the 
diagrams on the walls; without these the paper would be 
unintelligible. 

The first tipping converter was put in operation at the 
works of his firm at Sheffield. It appeared probable that 
asingle tuyere blowing vertically upward would throw a 
good deal of metal out of the converter, and hence an 
upper spherical chamber was contrived to prevent its 
doing so, This converter was lined with four moulded 
gy of fire-clay, previously burned—the lower one, in 
act, forming a simple large clay crucible—the space 
between which and the iron casing was rammed in with a 
sort of concrete. This converter discharged its contents 
over a lip or spout which was maintained in the same 
position, whatever the position of the converter might be, 
and could thus pour the metal into the moulds; for this 
purpose the trunnions on which it moved were placed 
excentric to the main body of the converter, but concentric 
with the pouring lip. Notwithstanding the great defects 
of this form of converter in not lifting the tuyeres above 
the metal at the time of pouring, it was successful in circu- 
lating the metal during the blow—as shown by arrows— 
and thereby equally and wholly decarburising it. This 
converter was chiefly used for the production of a very 
pure malleable iron by the conversion of Swedish charcoal 
pig, which was ulated by pouring into water and re- 
melted in crucibles with a known weight of oxide of man- 
— and charcoal powder, thus producing steel of excel- 
ent quality. The author said that in looking over 
his rough notes he found that he had omitted to 
mention the fact that the tuyere orifice of this con- 
verter during the casting process was invariably stopped 
by means of a fire-clay 1, which was pati by 
the blast into the rear conical end of the tuyere, and thus 
shut off the air. He added that this converter was 
successfully and commercially employed for a considerable 
time, and that almost the first ingot that was cast from it 
was forged into the 3in. gun now in the possession of the 
Institute, and which it may be remembered on analysis 
was found to contain 99°78 per cent. of fine iron. 

In the early days of the Bessemer process, when there 
was a great scramble among inventors to secure some 
patent claims that might entitle them to e of the 
good things they saw looming in the distance, Sir Henry 
was driven to patent several modifications of the converter 
which he thought were necessary to protect his original 


invention from such attempts, just as a military engineer 
might erect a series of forts to os the pro; and ward 
off the too near approach of the enemy from the main 
citadel; and although some of these modifications were 
not calculated to add to his fame, either as an engineer or 
steel manufacturer, they were most successful in check- 
mating several ingenious attempts to convert melted pig 
iron into steel by a blast of air without infringing the 
letter of his patent. As an example, a well-known iron- 
master pro in his patent not to force a blast of air up 
through the metal, but to exhaust the hot gases and flame 
from the converter, and “suck” the air into it. The 
arrangement shown was somewhat similar to an ordinary 

asometer, which would draw in air all round its periphery 
if exhausted in the interior; the air in that case bubbling 
up all round the inside of it to supply the partial vacuum 
within. Another equally ingenious inventor had per- 
suaded himself that, by dividing a chamber by a partition 
which did not quite reach the bottom, and running molten 
iron into it, he would be at liberty to force air down upon 
the surface of the metal in one compartment, where its 
pressure would force the metal under the partition into 
the next compartment, and then the air, also findin 
an escape under the partition, would bubble up throug! 
the metal and convert it into steel. This, he considered, 
was forcing air on to the upper surface of the metal, and 
had nothing whatever to do with Sir Henry Bessemer’s 
invention, notwithstanding the fact that the air so forced 
on the surface of the metal in one compartment passed 
upward through the metabin the other. He reverted to 
this particular scheme out of the many that were brought 
forward, because he found that so recently as March, 1881, 
Messrs. Clapp and Griffiths, in their patent, claim the 
exclusive right to construct apparatus for the manufacture 
of steel in which broad channels, open at their lower ends, 
allow the air which is forced on to the upper surface of the 
metal in one compartment to force it down and allow the 
air to escape upward through the metal contained in the 
other ; the identity of this plan with his patent of March, 
1855, was most remarkable. 

The trouble and delay occasioned by the removal of a 
whole set of tuyeres induced him, in February, 1861, to 
design and take out a patent for a built-up tuyere, to be 
a spherical converting vessel on axes, 
together with special hydraulic apparatus for lifting and 
lowering the tuyere, &c. After thus ranging over a rather 
wide field, and shaping the converter from time to time 
with a view of avoiding defects that were observed, or 
striving to gain some specific advantage not previously ob- 
tained, Sir Henry finally rested in that peculiar form of 
tipping converter with which all are now familiar, and 
which still holds its position after eight and twenty years 
of practical working in this and other countries. ‘The first 
of these converters was erected at the works of his firm in 
Sheffield. Not only was this small and inexpensive con- 
verting apparatus successful at their works in producing 
excellent steel, but the first converter erected at the works 
of Sir John Brown and Co., and with which steel rails were 
first made—and sold at £18 per ton—was operated by 
hand-gearing in a similar manner to that shown. 

At the conclusion of this paper the President said it was 


p- | not often that they had the opportunity—in fact, he might 


say that he did not know of any other occasion on which 
they had had an opportunity of listening to the inventor 
himself, and hearing him discourse upon and accurately 
describe the successive stages through which that inven- 
tion had up to perfection. There were many cases 
which might be adduced affording interesting matter to 
the metallurgical historian; for example, that of hot blast 
and various kinds of apparatus which have been introduced 
from time to time ; but in those cases the improvements 
had been made by different persons ; whereas in the case of 
Sir Henry Bessemer they had every detail recorded from 
the first incipient notion of the invention even to the last 
degree of perfection. 


Mr. Hardisty then read a paper on 


Mopirications OF BEssEMER CONVERTERS FOR SMALL 
CHARGES, 

The object of this paper was to present in a concise form 
the experience which has been gained in the manufacture 
of steel in small quantities by the Bessemer process in 
different forms of converters, The various modifications 
of fixed and tilting converters that have been proposed 
from time to time may be divided into two classes—side 
and bottom blowing. The former are in nearly every 
respect but slightly altered reproductions of the converter 
used by Sir Henry Bessemer in the earliest of his experi- 
ments, and of the early Swedish fixed converters. Their 
principal points of novelty are the arrangements of the 
tuyeres, the means adopted for preventing the metal run- 
ning through the tuyeres, or being overblown whilst 
tapping, and the slag-hole for effecting the removal of 
the slag during the boil. Many schemes for reducing the 
quantity of blast passing through the tuyeres while tap- 
ping have been devised, and may be briefly described as 

ollows, namely :—(1) Messrs Clapp and Griffiths’ methods 
of partly closing the tuyeres by plugs and slides actuated 
by differential pistons. (2) The means adopted by 

ittnéfftt, Hatton, Witherow, and others, in some cases 
by partially closing the blast valve whilst tapping, in 
others by closing the main blast valve and opening a smaller 
auxiliary valve, and also by reducing the speed of the 
blowing engines. (3) By inclining the tuyeres so that 
their outer ends may be higher than the surface of the 
metal in the converter, and thus admit of the blast being 
shut off entirely at the conclusion of the blow without 
allowing the fluid metal to enter the blast chamber. This 
arrangement has been used by Durfee, Wittnéfftt, Laureau, 
and others, but has not met with anything like the favour 
accorded to the first-named system; and lastly, as in the 
Walrand-Delattre and Brooke Iron Company’s converters, 
by so arranging the tuyeres in the sides of the converter 
that when itis mounted on trunnions, and turned down at 


the end of the blow, the metal may lie clear of the tuyeres. 
All the experience that has been 
converters with tuyeres in 


ined in the use of large 
e bottom, is equally 


applicable to those of smaller dimensions, and the only 
modification of importance in the ent of these 
vessels is that by which the steel is run direct from the con- 
verter into the moulds without the intervention of a ladle. 
The author was aware that this has been attempted in Swe- 
den and Germany for casting ingots, but it has not, so far 
as he was able to discover, been practised with anything like 
success for the manufacture of castings, where it is of the 
greatest importance that the metal should be run into the 
moulds entirely free from slag. Experiments have been 
made by Bessemer, Zenger, and others with converters 
having the air blast introduced through tuyeres, passing 
through the top of the converter and reaching almost to 
the bottom of the metal,and he was informed that, although 
good steel has been made in this way, the difficulty with 
the tuyeres was so great as to render this type of converter 
unable to compete successfully with those that have the 
blast introduced through the bottom, and it has conse- 
quently never passed the experimental stage. The diffi- 
culty with the tuyeres was due to the different expansion 
of the parts above and below the surface of the metal, 
causing them to break off before being half worn out, 
while the cooling effect of these large tuyeres and the re- 
movable cover made it difficult to get the metal sufficiently 
hot. It is well known that the first iron ever converted 
into steel by the simple action of a blast of air was treated 
in a fixed converter, and immediately after the results of 
these experiments had been described by Bessemer to the 
British Association in 1856, the further study of the pro- 
cess was prosecuted with such great vigour in Sweden that 
steel of very high quality was soon afterwards regularly 
made in an improved form of fixed converter, which, 
though worked successfully for many years, has now been 
almost entirely replaced by the ordinary tilting vessel of 
larger dimensions. 

The author described these various converters in detail, 

and in conclusion said, “It would almost appear that the 
making of steel in small quantities is a step in the wrong 
direction, experience having led to an increase in the 
<r of the converters, to reduce the cost of production 
as much as possible; but the desire felt by owners of small 
blast furnace plants to possess the means of converting 
their product into steel, and by the owners of ironworks 
who are no longer able to find work for the puddling 
furnaces to make sufficient steel to keep their saibiaiiey at 
work, rather than to be dependent on larger firms for a 
supply of ingots, has been sufficient to stimulate the 
amount of attention which has of late been paid to the 
economical production of steel in small quantities. Small 
converters are especially suitable for works which do not 
— the means of dealing with the whole output of 
arger vessels. Although it appears almost certain that 
steel cannot be made as cheaply in these small plants as in 
large ones, yet the difference in cost of production is not so 
great but that some firms have found it cheaper to use 
them than to obtain their ingots from larger establish- 
ments, provided that they can sell their product in the 
finished form. 

“Tt has already been demonstrated that the low carbon 
steel made in small quantities with fixed converters is 
softer, and contains less silicon, than steel made in larger 
vessels, and containing thesame amount of carbon. It 
been lately shown by Fischer that this is likewise true of the 
steel made in the little converters at Avesta, and b 
Hupfield of the steel made in some experiments on s' 
charges at Prevali in 1884. With regard to the Avesta 
converters, the analyses on which Fischer bases his state- 
ments are those of steel made since the practice of pouring 
the slag and metal together into the moulds was discon- 
tinued. Of sixty charges blown for soft metal in the small 
converter the average amount of silicon was 028 per cent., 
and carbon ‘116 per cent. 


Of these charges 18 per cent. had under ‘02 per cent. silicon. 
48°6 per cent. had between ‘02 and 03 per cent. silicon. 
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The lowest silicon was ‘014 per cent., and the carbon varied 
from ‘08 to ‘16 per cent. Of the corresponding charges in 
the large converter, when the same degree of softness was 
aimed at, the average was ‘055 per cent. of silicon and *126 
per cent. of carbon. The extremes of silicon in the metal 
made in the large converters are, unfortunately, not given 
by Hupfield. Assuming, then, that the steel produced in 
side and bottom blowing converters, of the same capacity, 
to be equal in quality, the future of either for making soft 
ingots will mainly depend on the cost of production. This 
is a question not yet decided by experience, but the ex- 
cessive waste of iron during conversion has been sufficient 
to deter many persons from adopting it, and to cause seve- 
ral others to discontinue its use after a few months’ work- 
ing. The only argument which can be offered as re; 

cost is the greatly diminished expense of tuyeres and bot- 
toms as compared with the ordi converter, and also 
the slightly lower cost of the blast. On the other hand, 
the period of the blow is a little longer for the fixed con- 
verter, and the extra loss of from 4 to 5 per cent. of iron 
is, I think, not only sufficient to cover the extra cost of 
tuyeres, bottoms, and blast, but leave a small margin of 
profit in favour of the ordinary converter. Before leaving 
this subject, it would perhaps be well to mention that the 
spectrum of the flame from the fixed converter is different 
from the ordinary one, and is so indistinct and irre 

as to render the spectroscope useless for side-blowing con- 
verters.” 

In the discussion on these papers, Mr. Witherow, of 
Pennsylvania, said they had found in Pittsburgh for 
welding purposes the steel from the fixed converter was 
suitable for flanging and welding much more than that 
made by Bessemer; indeed, they had never found welded 
or ed steel made by Bessemer, and for nails they were 
enabled to use pig metal containing vo of phosphorus ; 
still the cut nails were excellent. ey also found that 
when they were low in silicon and low in carbon, the 
phosphorus for nails seemed to do very little harm. It 
gave the nails a stiffening property for which an excess of 
carbon would have been required. They even considered 
that a small amount of phosphorus took the place of the 
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carbon, and in many places, for steel that is not required 
for welding purposes, they found that phosphorus was not 
objectionable up to from 25 or 30 hundredths. But for 
fine qualities of steel they always used the best grey or 
Bessemer steel pig. They also returned or re-introduced 
into the cupola alt the slag discharged by the converter, 
and by this means they got their waste down to from 12} 
to 13 per cent., and for steel manufactories they con- 
sidered their t of converter very economical. The 
results at M. Oliver's works, where he is making over 
100 tons per day at less than 5dols. per ton, allowin 

2 dols., or 83., for the loss or waste in the pig metal, and 
that was much less than puddling, and was very close to 
the Bessemer practice, and they considered that for steel 
plants and various rolling mills, where they could 
use a great deal of eir scrap in the cupola, 
that the Clapp-Griffith, or the small converters, were 
of great advantage to them, because they could make 
more uniform stuff for their uses, and were not dependin 

upon the large Bessemer plants. Moreover, they foun 

that the large Bessemer plants did not furnish them regu- 
larly with uniform steel, and they could not run the risk 
of relying upon them for welding purposes. He thought that 
when this point had been tested in the coming year or two, 


they would find that the small fixed converters would | be 


take the place of the large converters for that class of 
work where ies wanted to do their own converting and 
not be dependent on the large Bessemer plants. The ten- 
dency in the United States was to adopt small Bessemer 
or small stationary converters. There were seven plants 
now in operation or completed, and as soon as the proper 
means for manipulating the ingot were obtained—that is, 
when they had hammers or blooming trains to handle or 
work the steel—they would be in a condition to determine 
the whole process. 

Mr. Hatton remarked that Mr. Hardisty had said the 
waste in the fixed converter was from 13 to 15 per cent., 
and, adding the cupola, the waste was from 15 to 18 per 
cent. Over a period of five or six months’ working, when 
they made 3000 or 4000 tons of steel, he—Mr. Hatton— 
estimated the waste to be from 13 to 14 per cent., includ- 
ing the cupola and converting. They charged 44cwt. of 
pis, and they got 38cwt. of ingots—not 35 cwt., as Mr. 

isty said. 

Mr. Gilchrist agreed with what Mr. Hatton said as to 
the usefulness of the slag-hole, as it enabled them to keep 
and retain as much of the basic slag as it was possible to 
keep and retain in such a vessel. In that way, as was 
well known, they got a lot of oxide of iron in their slag. 
They would keep far more of the basic slag in the Clapp- 
Griffith converter than it was possible to keep in the ordi- 
pary Bessemer converter. The very low silicon which 
these small vessels made was due to the low amount of 
oxide of iron within the slag, coupled, perhaps, with the 
temperature not being quite so high. 

M. Gautier spoke of the great work of Sir H. Bessemer, 
as sketched out at Cheltenham thirty years ago by the 
inventor at the meeting of the British Association. The 
great results which had been since and could only be 
obtained if certain conditions were fulfilled, namely, a 
certain mass of metal upon which to act; secondly, an 
intense internal preduction of heat obtained by the com- 
bustion of some elements of the pig iron; thirdly, a quick 
burning of the element by a high blast pressure. These 
three conditions must not be lost sight of for the success of 
the converter, and they must be obtained also in the small 
size converters. But with the small converters they first 
reduced the bulk of the metal on which they acted. They 
had a certain cooling effect, which could not be neglected. 

Mr. Stead, Middlesbrough, said a little time ago he 
investigated very carefully the authority for using a large 
converter in preference to a small one. Messrs. Hatton 
and Co. very kindly allowed him to go over their works, 
and to investigate the blowing operations there. He 
certainly was impressed, and surprised beyond expression, 
by the way in which that process was carried on at their 
works. It would be thought that it was very much easier 
than the ordinary Bessemer process. It was observed 
during the first part of the blowing that a considerable 
quantity of red smoke was produced and passed up out of 
the chimney. That at once directed his attention to waste, 
and he concluded that it was utterly impossible to blow in 
those small converters without a greater amount of waste 
than in the Bessemer process in the larger converters. 
After having obtained samples of the steels obtained from 
this process, he found that they were, as Mr. Hatton had 
stated, remarkably pure, the silicon being exceedingly low, 
and the carbon very low also. The next point was to ascer- 
tain why this silicon was so much lower than was generally 
found from similar steel in the larger converters, because 
he thought they must admit that, taken on an average, 
steel from the lene Bessemer converters was higher in 
silicon than that obtained from the smaller ones. That 
would account, he thought, for this extra waste of iron 
during the first part of the process, which remained in the 
slag and effectually removed the silicon from the steel. 
But the heat in those small converters was obtained in a 

measure by the extra oxidation of the iron. He 
was very pleased indeed to hear what M. Gautier had 
just said in reference to the storing of oxide of iron in 
slag. It was a point he was going to mention. They 
had been in the habit always of imagining that the 
atoms of oxygen went running about among the atoms 
of molten iron, picking out the silicon first of all, and 
then went on to take out the atoms of carbon or man- 
ganese, and then, when the whole thing was done, that 
the converter was turned down. As a matter of fact, 
by a very careful investigation he had found 90 per 
cent. of the oxidation was through oxide of iron— 
that was, the blast was blown into a mass of metal, and in 
fact the whole of the elements were oxidised practically in 
the ratio in which they exist. It seemed to him that in 
allowing that valuable store of oxygen to blow up in that 
outlet in a small converter they were really throwing away 
a valuable stock. They had the oxide of iron in the slag. 
It was a very fluid slag; it contained a very large quantity 
of oxide of iron. It was certainly silicious; it retained the 


greater bulk of silicon, and it also contained a very large 
proportion of the oxide of iron; and if that was allowed to 
remain in the vessel they would have less waste in the 
converter. That oxygen from the oxide of iron would be 
taken to eliminate the carbon, and the iron from that slag 
be precipitated into the the slag 
used in a cupola-furnace, in all probability the greater pa’ 
of that iron sooty) be cee but it would be recovered 
in a very much easier way by allowing the to remain 
in the vessel. In the Hatton process they obtained very 
low silicon by a little extra oxidation of iron. They 
simply oxidised an extra amount of iron in the con- 
verter to get the same result. This was done by the use 
of hot metal, and the oxidising of the iron bya short after- 
blow. If they had it in a cool state in a Bessemer con- 
verter, the silicon very readily passed out of it, and there 
was no need of an after-blow; but if it was very hot, 
Bessemer men would know that there was great danger of 
leaving silicon in the steel. The steel made from small 
converters wa* very simply and easily made; still, there 
was the matter of cost, that was the great point. They 
could make the same article in the larger converter quite 
as pure. 
Sir Henry Bessemer, in reply, said he thought it would 
necessary only to make a very few observations on the 
very interesting discussion that had been raised on his 
paper. There 2 ar he thought, from the evidence 
which had been p fore them, a general opinion that 
the small converter was more wasteful in producing steel 
than when the work was done of a larger scale. Indeed, 
that would seem almost the inevitable result, but a large 
portion of that result was due to what he had always 
observed in the use of a fixed converter. With the 
tuyeres only at a short distance below the level of the 
metal, and with a very light blast, he had always observed 
a vast amount of brown smoke being made by a great 
quantity of iron being wasted in early _— of the pro- 
cess which in bottom blowing had never been seen ; and 
it was, indeed, from that reason to a great extent that he 
first turned his attention to blowing vertically upwards. 
Another reason of this waste was that in the fixed con- 
verter the momentum of the current of air was so slight, 
and it had to encounter such a very heavy mass of iron, 
that instead of penetrating to an at distance it 
blew up in great bubbles by the side of the vessel. 
He had seen in that fixed converter just where the 
tuyeres entered after a certain quantity of work, 
the lining cut half way through by the oxidation 
cutting up the inside of the vessel and showing incon- 
testably that the air was not driving up into the general 
mass. The result of that would be that a large pool in the 
centre would be very imperfectly done, but for general 
adoption it would never be done at all, and would remain 
the same pig iron as that put in, but the large amount of 
motion that was produced gradually mixed it; but he took 
it to be impossible that the blast going in only a short 
distance from the outside, and going in vertically, and 
naturally finding its way to the level of the metal by the 
shortest possible route, and not dividing itself much off 
into separate streams, that the air so taken in would not 
affect the centre until after the outer portions of the metal 
had long since been converted into malleable iron and 
were undergoing the process of oxidation in the course of 
the whole process. He, however, might say with regard 
to the vertical blow upwards, and using a very high blast, 
that the air the moment it was liberated divided itself off 
so violently as to go up in a sort of shower of bubbles. He 
made an interesting experiment in order to ascertain that 
fact by using a large square tank of glass, into which he 
put 3ft. depth of water, and put three different kinds of 
tuyeres into the bottom of it, and being a transparent 
medium, and being air passing up through a fluid, he 
naturally sup that was very much the same effect 
that would take place in the fluid iron, and he found that 
by a violent blast—20 lb. to the inch—that the air imme- 
diately on issuing went up as a huge cone as white as snow. 
It was very much like taking the cork from a cham e 
bottle, and the fixed air going out all at one time. He 
took it that that fixed division of the air into small streams 
or globules was a better way of doing it than allowin 
large gulps of air to go up from the surface of the meta 
from the side of the tuyeres. With regard to one point, it 
has been stated, on more than one occasion, t the 
side blowing vessel will give you a nearer approach 
to pure iron—-that was to say, that the charge was 
milder steel. Now, that could not be the case, inas- 
much as, with reference to the bottom blowing con- 
verter, he happened to have some of the work a 
that; indeed, it was in the ion of the Institute. e 
had a gun weighing about 3cwt. That was put, as he men- 
tioned in reading his paper, among the first batch of ingots 
ever made by that upward blowing—and that was a very 
deep blowing, as they would observe. He might also 
say that in the case of the tuyere shown there with a single 
jet, the first part that went up was immediately divided 
into a vast number of little holes. He had an illustration of 
twelve years ago, but he was sorry it had been mislaid, ‘he 
having left it on the table, as he would like to have shown 
it to them, of the falling of one of these tuyeres that had acci- 
dentally taken place, and which one of his old workmen was 
kind enough to send him only a few days ago, he having kept 
the relic for some twelve years by him. The division of 
he blast had the effect of entirely gr the piece 
with the sample which he spoke of, the small gun, and 
which had on two occasions been analysed by his friend 
Mr. Riley, and was found to contain no less than 99°78 of 
ure iron; so that they would see that minute portions of 
impurities took up silicon, carbon, manganese, or any 
other matters which might be present, showing that, 
so far as decarburisation went, nothing could be more 
rfect in any vessel than that which could be done 
in bottom-blowing vessels, of which that was a living 
proof. M. Gautier in his remarks hit the point 
very conclusively. He went to show that those small 
quantities were only done with difficulty and disadvantage, 
or by overcharging the metal with silicon. In the large 
mass, as M. Gautier explained, they retained the heat, 


their surface for radiation was smaller, and a greater accu- 
mulation of temperature was easily obtained in a flat 
spread-out surface; the metal flowing from the outside, a 
large ay bey of the heat flew off, and they had to make 
up for that by burning the iron or by having an extra 
quantity of silicon. He did not know that there were 
many other points that had been touched upon that he 
need take up their time “4 reverting to. There were so 
gentlemen present who were and prac- 
tically acquainted with what was now called the Bessemer 
process, that he thought without any difficulty they would 
eliminate the seed from the chaff, and would know exactly 
how far to give credit to the different views that had been 
enunciated on the question. 
Mr. Hardisty also replied. 


A paper was then read by Mr. Frederick Siemens 


On ComBustion, with SpecIAL REFERENCE TO PRACTICAL 
REQUIREMENTS. 


In all heating operations, the main object is to produce 
the greatest amount of effective work with economy of 
fuel, material, and labour. In order to do this it is of the 
utmost importance that combustion should be as perfect 
as possible. This, however, would not alone in all cases 
meet practical requirements, the form and dimensions of 
the furnace and many other points having also to be con- 
sidered. This paper was in many respects similar to that 
read by the author two years ago before this Institute, in 
which he described a method of working regenerative 
gas furnaces by employing radiant heat alone within the 

eating chamber, and drew attention to an important 
point connected with combustion, namely, that a flame 
me free space for development if it is to burn properly 
and effectively. He then showed, from results obtained 
in practice, that a flame burning within an enclosed 
space should be directed so that whilst in active combus- 
tion it does not come into contact either with the sides or 
roof of the furnace, or with the materials contained 
therein, as when flame is allowed free space in which to 
burn, and is not interfered with by solid bodies, not only 
is there an increase of the work performed, but that 
work is accomplished in a better manner, and a consider- 
able saving of fuel, furnace material, and other advan 
are realised. Since that time this system of applying 
radiant heat, which it is now preferred to describe under 
its more general term, as heating with free development 
of flame, has been largely adopted, and the author’s 
theoretical investigations have my born out by the 
results of practical experience. 

The theory which best explains the nature of flame is 
the one under which it is regarded as a rushing together 
of gases, the molecules of which, being chemically excited, 
are in violent motion towards or against one another. 
Such motion is a primary condition of combustion, which 
could not take place without it, so that anything inter- 
fering with the motion of the us particles prevents 
that chemical union which exhibits itself as combustion. 
In order to insure perfect combustion the following means 
have to be adopted:—(1) The gases must be supplied in 
the exact chemical proportion in which they are required 
for combustion. (2) The gases must be brought together 
in such a manner that the different molecules which have 
to enter into combination may readily do so, (3) Every- 
thing must be avoided whieb might interfere with the 
motion of the while combustion is proceeding. 

Although the particular materials chosen by nearly all 
the physicists who have experimented on dissociation with 
small vessels or tubes—mostly clay, porcelain, or asbestos 
—have no direct chemical action on the dissociated $ 

et the influence of surfaces in general, and especially of 
highly heated surfaces, have been entirely overlooked. 
Heat expands the molecules of , and thus tends to 
weaken the chemical affinity of their atoms, until, at a 
certain high temperature, expansion overpowers chemical 
attraction, and dissociation takes place; but if highly 
heated surfaces are present which tend to attract or con- 
dense one or other of the elements constituting the gas 
experimented upon, dissociation is facilitated, and will 
necessarily occur at a much lower temperature. Hitherto 
physicists have been satisfied to prove dissociation by 
showing that a flame became longer with increase of 
temperature. It was maintained that, as the temperature 
of the flame increased, dissociation set in more and more, 
thus causing an extension of the flame, combustion and 
dissociation being repeated over and over again. 

After an explanation of the construction and Hrsaeg | of 
a burner on his system, Mr. Siemens replied to a few 

uestions, and the business of Thursday was brought toa 
close. The members and visitors went to the Woolwich 
Arsenal in the afternoon, and in the evening to the annual 
dinner. 


THE Communal Administration of Brussels has od to the 
Town Council that the proposals, made by an h syndicate, 
for the cutting of a maritime canal to Brussels should not be 

ted, as they would impose on the town sacrifices out of pro- 
portion with its resources. 


JUNIOR ENGINEERING SocieTy.—At the opening meeting of the 
fifth session of the Junior Engineering Society, Professor Kennedy, 
in his presidential address, dealt with the question of steam engine 
testing and economy. It was an undoubted fact that only a com- 

tively small portion of the heat put into an engine was used 

t the statements that were so freely made in prospectuses and 
other documents, that certain new engines utilised 50 per cent. 
more heat than any previous inventions, were altogether erroneous ; 
but, unfortunately, there were many persons who, seeing such 
statements in print, accepted them as correct, In dealing with 
this question of a heat in steam engines, he said the 
most careful calculations experiments were necessary to arrive 
at anything like an accurate conclusion, and he desired to impress 
upon the members that perfect was one of the chief 
essentials of an efficient engineer. The loss occasioned by the 
clearance spaces, for instance, might be very much reduced by the 
use of very proper compression or “‘cushing.” It was a pity that 
the clearance of a steam engine were not considered as 
among its most important dimensions. The use of a non-conduct- 
ing material in the cylinder liners would also save considerable 


loss, but at present no satisfactory material had been found for the 
purpose, 
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HYDRAULIC PRESSES FOR CANAL LIFTS. 


Tug accompanying woodcuts illustrate the hydraulic cylinder 
which was made by the Société John Cockerill, and shown by them 
at the Antwerp Exhibition, for ascertaining the ultimate resist- 
ance of cast iron cylinders hooped with steel; the multiplying 
apparatus, for indicating the expansion of the metal under the 
successive increments of pressure; and a diagram, constructed 
by Mr. Lionel Clark, from the results of the experiments. 

In 1881 the Belgian Government offered a prize for the best 
method of transporting over hills a canal boat weighing 300 tons, 
or 1000 tons including its load; and the prize was awarded to 
Messrs. Clark and Standfield, whose plans for the Seneffe Canal 
were adopted. That project was not executed, as the canal had 
merely to traverse a narrow ridge of hills, and it was found 
cheaper to make a tunnel. Messrs. Clark, Standfield, and Clark 
were subsequently, however, appointed consulting engineers for 
the Canal du Centre, connecting the Mons and Condé Canal 
with branches of the Brussels and Charleroi Canal, and having a 
total rise and fall of 89°456 m., or 293ft. This is being carried 
out by the Department of Ponts et Chaussées for cheaply con- 
veying the products of the Belgian coal-field to the North of 
France, and especially Paris, the great centre of consumption. 

Without going into the details of this scheme on the present 
occasion, it will be sufficient to state that the first section from 
Mons to Thieu—a prolongation of the Mons and Condé Canal— 
is 14kilom., or nearly 9 miles long. It was constructed with 


Fig €. 


of Elongations 


of Hooped press. 


millimetre, or 38 tons per square inch, breaking strain. A 
segment was built up and tested, when it proved a complete 
failure, leaking badly under a pressure of 30 atmospheres, or 
450 lb., per square inch, and breaking at the cover plates under 
about 70 atmospheres, 

In the presence of these failures, the Belgian Government was 
specially anxious that crucial and exhaustive trials should be 
made, in order to ensure success and safety. Messrs, Clark and 
Standfield then proposed the form of press illustrated ; and the 
Cockerill Company went into the matter with great spirit, sparing 
no expense in carrying out the tests. Profiting by experience 
gained in previous failures, they made experiments at their own 
cost on a press designed at the works, built up after the manner 
of great guns, the cast iron cylinder being strengthened by steel 
hoops shrunk on. Accordingly a cylinder was constructed of 
2:06 m., or 6ft. 9in. internal diameter, and of the same 
height, with a thickness of 10 cm., or 4in., strengthened by steel 
hoops of about 6in. by 2in. section, rolled in the tire mill, and 
shrunk hot on turned annular projections about 1ft. apart. 

The cylinder was prepared for trial by receiving a casting, 
representing the ram, of 2m. or 6ft, 6jin, diameter and the 
same height, leaving an annular space between the two of 30 mm., 
or about lin. This space was closed in by cast iron rings, that 
at the bottom forming the seat, with joints composed of flat 
india-rubber strip, with plies of canvas interwoven, and tied 
down by bolts of the number and diameter shown in the plan 
and section, The holes in the top and bottom outer steel angle 
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Table of Elongations. 
Atmospheres.. .. .. 10 20 30 35 40 | 50 60 70 80 | 90 10 | 10 | 120 125 
| -0226 | -0378 | -0413| 0585 | ‘0714 0-088 | -1047| -1209| -1358| “1464 | “1565 | -1675| 1812in. 
o-208 | 0-573 | 0-960 | 1-05 | 1-361 | 1-805 | 2-285 | 2-662 | 3-07 | 8-447 | 3-717 | 8-966 | 4-254 | 4:604mm, 
je { 0053 | 01374 | -0228 | -ozc2 | -os4s| -0488| -0037| “0777| -0913| -1061| “1177| -1315| °1368| in. 
| 0349 0°578 | 0°666 | 0-884 1°618 | 1-974 | 2-318 | 2-696 | 2-992 | s-z42 | 3-475 | 8-766mm. 
1 atmosphere = 14°78 lb. per square inch. 
25°4 = 1 inch. 
Table of Tensional Strains. 
| 
Atmospheres.. .. 10 2 | 30 35 | 40 | 50 | 6 | 7 80 | 9 | 100] 110 
0°881 | 1°145 | “6032 | “8572 1-092 | 1-587 | 2-076 2°508  2°984| 8°429| 3-841 | 4°25 tons uare inch. 
Under coil (1) .. { 18 | 95 | 8-275 8°05 | 47 | 5:4 | 6-05 | 6-7. kilogs, per square mm. 
| 884 | 4-03 | 4°92 | 4°89 |5°46 6°00 6°57 | 717 | 771 | 8°25 tons inch. 
Oncoll(2).. | 6-05 64 (685 | 77 | 86 | 9°45 10°85 | 11-29 | 12-15. | 13°08 
Between coils (8) 9-362 | 1-079 | 1-714 | 2-01 | 2-316 | 2°889 | 8-45 | 4-019 | 4°50 | 5-143 | 5°7145| 6°28 tone per square inch. 
8-175 | 8-65 | 4°55 | 5-43 | 6-33 | 7-23 | 81 | 9-0 | 9-9 kilogs. per square mm. 


ordinary locks at a cost of 5,000,000f., or £200,000, and is already 
in active operation; while the second section, between Thieu 
and La Louvitre—9 kilom., or 6 miles long—is estimated to cost 
13,000,000f., or £520,000. It is designed with a lock of 4°2m., 
or 14ft., rise and fall, leaving a height of about 66 m., or 217ft., 
to be gained by four pairs of hydraulic lifts. The first of these, 
at La Louvitre, constructed by the Société John Cockerill at a 


cost of 662,500f., or £26,500, for a rise and fall of 15°397 m., or | ga’ 


about 50ft., is now being erected ; and the three others—two at 
Houdeng, and the third at Thieu—will have a rise and fall of 
16'933 m., or about 56ft. The lifts are 43m. long by 58 m. 
wide by 3°25 m. deep, or 141ft. by 19ft. by 10ft. 8in., and are 
each supported on a single press, 

Attention had been particularly called to hydraulic presses 
for canal lifts by the failure of the Anderton press, and several 
different designs of presses were proposed and tested. The 
Terre-Noire Company of France proposed a cast Siemens steel 
press, having a thickness of 2in., to work under a pressure of 
about 4 tons per square inch. Some segments were cast and 
tested, the bars showing an average strength of 49 kilogs. per 
square millimetre, or 31 tons per square inch, with an elongation of 
8'6 per cent. On trying one of the actual segments, however, 
it burst with an internal pressure of 70 atmospheres, or 1050 lb. 
per square inch, this low bursting point being due to a serious 
defect in the metal and to the sealing of the mould. It was, 
perhaps, unfortunate that these presses were not cast a little 
thicker, as the slight thickness of 2in. rendered the operation of 
moulding extremely difficult; and it is to be regretted that 
further trials were not made, so as to set at rest the question 
whether cast steel could be employed for presses of such dimen- 


sions. Cails, of Paris, then roposed a f rolled Siemens 
steel plate rivetted, the out 60 kiloga. per equ 


hoops are oval to allow the whole of the cylinder to expand 
freely under pressure. The water from the force pumps was 
introduced into the annular space by a small pipe led through 
the casting that took the place of a ram, a small cock being 
screwed in for allowing the air to escape, and also the pipes 
leading to a couple of pressure gauges. Before commencing the 
tests the diameters of the press and of the hoops were carefully 
; and the pressure was gradually raised until that of 
120 atmospheres, or 1800]b. per square inch was attained, the 
expansion being carefully taken after each increment of pressure. 
The speciality of this system consists in constructing these 
steel hoops smaller than the body of the press, so that, when 
shrunk on, they put a calculated amount of compression on 
the cast iron core, thus relieving it of so much strain. This 
compression was to be so regulated that with the ordinary work- 
ing pressure of thirty-five atmospheres, or 5174 lb. per square 
inch, the internal fibre of the cast iron core should only have a 
strain of 24 kilogs, per square mm., or 1°59 ton per square inch, 
whereas, with the unhooped core, the same pressure would exert 
a strain of 3°75 kilogs., or 2°35 tons on the metal. At the same 
time the steel hoops were limited to a tension of 74 kilogs. 
square millimetre, or 4°76 tons per square inch. But each hoop 
had sufficient shri for the strain on the fibres furthest 
removed from the hoop not to exceed the maximum standard. 
During the trials the joints held well up to the pressure of 
120 to 125 atmospheres, or between 1775lb. and 1850 lb. per 
square inch ; but beyond this point, without actually giving way, 
they allowed the water to escape more freely than the pump 
could compensate. The reason of this is, that under such 
high pressures the press bulges out considerably and becomes 
shorter, while the piston in compression does not yield in alike 


having about 60 kilogs. per square 


degree, so that the outer press is forcibly torn away from the 


upper joint. Indeed, the tendency to tear asunder is so great 
that the upper joint cover has been cracked all over between the 
bolts. 

The first: series of trials took place in the presence of the 
Belgian Minister of the Interior, the Director-General of Ponts 
et Chaussées, and most of his chief engineers, including 
M. Genard. They were very satisfactory in al} respects, no per- 
manent deformation being noticed, nor any | through the 
material of the press. But the leakage of the joints prevented 
a pressure of 120 atmospheres, or 1772 lb. per square inch, being 
exceeded. A series of careful experiments were subsequently 
made for determining, under various pressures, the actual elon- 
gation of the circumferences both of the hoops and of the press 
itself between them. In order to accurately observe the elon- 
gations, a light steel band was placed round the press, furnished 
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HOOPED PRESS TUBE. 
with a multiplying indicator which recorded the elongations 


twelve times their real size, as shown on the accompanying 
sketch. The annexed table gives the mean of the results 
reduced to actual elongations of the circumference. 

The results are also graphically represented on the accompany- 
ing diagram, to which a probable curve of elongations has been 
added. The maximum pressure obtained during these trials 
was 131 atmospheres, or 1936 lb. per square inch. At this point 
the joints again failed, allowing the water to escape in greater 
quantities than the pumps could supply, which is not to be 
wondered at considering the great length—nearly 100ft.—over 
which the joint had to be made. After these trials some slight 
permanent deflection of the press must have taken place, for 
when the top joint cover was removed it was found that the 
press itself had become anently shorter by about a milli- 
metre. Ultimately the flat india-rubber strip of the top joint 
was replaced by a Bramah cup joint of gutta-percha, with a view 
to burst the press, but only about 130 atmospheres, or 1921 lb., 
were attained, the general leakage of the joints being too great 
to be compensated by the pumps. 

During the trials only one measurement of elongation was 
broken, viz., one at 125 atmospheres, This was measured after 


MULTIPLYING INDICATOR. 


the press had remained some time under pressure, and is much 
higher than any of the previous measurements. The probable 
explanation of this is, that it takes some time for the fibres of 
the press to attain their full extension. All the previous measure- 
ments taken at short intervals are no doubt misleading on this 
point; and this is allowed for in the probable curve of elongations. 
The preceding table gives the calculated maximum tensions on 
the internal fibres (1) of the press under one of the coils ; (2) of 


per | the coils themselves ; and (3) of the cast iron midway between 


two coils, the weakest part of the whole press, 

With an internal pressure of ten atmospheres, the internal 
fibre of the press under the coils is not yet in tension, the 
external pressure from the shrinking of the coil exceeding the 
internal pressure. Although the tension of the press between the 
coils cannot be estimated exactly, as it depends on what com- 
pression the coil has been able to exert, it must be between the 
two limits given, for they represent the maximum and minimum 
strain put on by the coil. The tensions under the ordinary 


working pressure of thirty-five atmospheres, or 517 lb. per square 
inch are, for the cast iron under the coil, 135 kilog. per 
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square mm., or 0°857 ton per square inch; for the cast iron 
between the coils, 3-475 to 3°175 kilogs. per square millimetre, or 
between 2°2 tons and 2°01 tons, per square inch ; and for the steel 
coil, 6°4 kilogs. per square millimetre, or 4°06 tons per square inch. 
The limits which the Belgian engineers considered safe were for 
cast iron 24 kilogs. per square millimetre, or 1°59 tons per square 
inch; and for the steel, 74 kilogs. per square millimetre, or 4°76 
tons per square inch. It is evident therefore that, though that 
portion of the press directly under the hoops, and doubtless for 
some distance on each side of them, is within the limits, there 
is a spot where this limit is exceeded ; the steel coil, however, 
remains well within the limits. It follows that the shrinkage 
given to the coils was not sufficient to compress all the surround- 
ing region of unsupported iron; and it was eventually decided to 
hoop the entire press with juxtaposed rings, thus considerably 
simplifying the matter, though it was not found practicable to 
reduce their thickness on account of the difficulty of rolling 
them thinner. The definite press is constructed with a 4in. 
core of cast iron entirely hooped with 2in. steel, having a 
shrinkage calculated to give the iron no strain whatever, at the 
ordinary working pressure of thirty-five atmospheres, or 425 lb. 
per square inch, the whole work being taken up by the encircling 


COLONIAL TIMBER. 


On Friday last a number of the chief representatives of 
various Colonies and some leading members of the Institution of 
Civil Engineers and others were invited by Messrs. Allen 
Ransome and Co. to witness various experiments with some forty 
varieties of Colonial woods, most of which have only recently 
been imported into this country, although their value has long 
been known in the districts where they are produced. 

The experiments comprised tree felling with Messrs. 
Ransome’s patent steam tree feller, cross-cutting with a similar 
machine. Sawing logs into planks in a vertical timber frame, 
thicknessing, planing, moulding, tenoning, and boring, i 
hammer shafts, spokes, handles, &c., and the manufacture of 
sashes, casks, &c., were also shown. 


log was nearly circular in section, and about 33in. in diameter 
by 15ft. long. One end of it was buried in the ground and 
rammed in tight. The steam tree feller was carried to it by 
four men, fixed to it by driving in a trident-pointed bar. A 
fiexible steam pipe bringing steam at about 60 1b. pressure was 
adjusted in a few seconds and the saw was started, and in alittle 
more than four minutes was through the tree, the only care 
necessary being to follow the saw with thin wedges to take the 
weight of the timber and to adjust the supply of steam to the 
depth of cut. 

The machine consists of a steam cylinder of small diameter, 
having a long stroke attached to a light wrought iron frame, 
upon which it is arranged to pivot on its centre, The pivotting 
is worked by a hand wheel, worm, and quadrant; the latter 
is cast on the back of the cylinder. The saw is fixed by screw 
clamps to the crosshead, the latter working in guides. The teeth 
are of such form as to cut only during the inward stroke. By 
this means saws even 10ft. long can be worked without fear of 
breaking. The valve is a rocking valve, and is worked from a 
turretted bar which is caused to oscillate by the passage of a 
slot in the crosshead ; the cut-off is adjustable by set screws. 
By having a steam pipe of sufficient length considerable num- 
bers of trees can be cut before moving the boiler, the machine 
working all round the boiler to the “length of its tether ”—the 
steam pipe. By removing arod 4}in. in depth, the trees can 
be felled at ground-level, thus saving in each stump several cubic 
feet of the best timber, which by hand-felling would be cut into 
chips. A machine similar to the one described, but with a 
different frame to enable it to traverse in a vertical instead of a 
horizontal plane, was then shown in action, cross-cutting a tree 
into lengths. The advantage of doing this on the spot is very 
great, rendering the subsequent moving and handling of the 
logs so much easier. This operation on a 32in. log took three 
— forty-five seconds, the timber being as hard as English 


The next operation witnessed was the preparation of railway 
sleepers of standard dimensions by a special machine, which in 
about fifty-five seconds adzed the chair seatings for them and 
bored the four spike holes. The planing, tongueing, grooving, 
and beading at one operation of boards from each sample of 
timber were next shown, the speed at which the planks passed 
through the machine ranging from 24ft. per minute for the 
softer woods to 12ft. for tlie harder. The single deal and flitch 
frame, which, in consequence of the lightness and careful balance 
of the moving parts, is suitable for speeds up to 320 revolutions 
per minute; the balk table or transom is hinged, which leaves 

swing frame clear for adjustment of saws throughout its 
whole length. The joiners and boxmakers’ cross-cut saw bench 
was brought into requisition for several experiments. It is 
fitted with a graduated setting-out bar, with a spring stop, which 
can be set in any position along it, thus avoiding the necessity 
for measuring and marking wood beforehand; and at Ran 
some’s complete joiner a diversity of operations were carried 
out, such as sawing, cross-cutting, planing, moulding, circular 
moulding, grooving, tenoning, mortising, and boring. In this 
general joiner the upright spindle used for moulding, and run- 
ning 4000 revolutions per minute, was carried on a footstep made 
of the Cape wood Umzumbit, which it is expected will largely 
replace lignum vite at much less cost. Near this was a band 
saw, with self-acting canting tables, very suitable for pattern- 

Trying up, squaring, and mortising machines an ing 
lathes where dome ~ work on the Colonial woods. wat the 
conclusion of the operation a conference was held in the pattern 
shop, with Mr. Edward Woods in the chair, the object of the 
conference being to elicit information as to the relative merits 
and prices of various kinds of timber. 

Mr. Allan Ransome opened the proceedings by announcing the 
conclusions to which he had come with to the samples 
submitted to his notice. Among the forty species some 
out as eminently suitable for the English market. Iron bark— 
Eucalyptus crebra—and mountain ash—Zucalyptus Srberiana— 
from New South Wales, both suited to wheelwright’s work, and 
tke former for piles and sleepers as well. Blackwood—Acacia 

lanoxyl itable for carriage-building, cabinet work, and 
case-making. Karri wood—EZucalyptus diverswcolor-—and jarrah 
—Eucalyptus marginata—from Western Australia, suitable for 
joiners’ work, furniture, sleepers, and piles. Black pine—Podo- 
— J pine—Dacydium cupressinum -— totasa— 


sprcaia 

pus totara—kauri—Dammara Australis—-which could 
be employed for housebuilding, furniture, cabinet work, pattern- 
making, and barrels, kauri being the most generally useful. 
Douglas fir—Pseudolonga Douglasii—black or swamp ash— 
tough and cheap, the swamp i a i i 
Yellow wood — Xnysna — stink wend Bullata— 


sneeze wood—Pteroxylon utile—from the Cape of Good Hope, 
the two former species suitable for furniture, building, and 
joiners’ work, the latter, from its durability and freedom from 
attacks by insects, suitable for piles, posts, telegraph-poles, &c. 
Billian and serayah, from British North Borneo, the former 
suitable for beams, piles, and every purpose where durability is 
a necessity, and latter for furniture, veneers, &c. And lastly, 
padousk wood—Pterocarpus Indiana—from India, suitable for 
joinery, carriage work, and furniture. It grows in great abun- 
dance near the coast. 

The Hon. Malcolm Frazer, of Western Australia, said that of 
karri and jarrah large quantities were ir London at the present 
moment. Several hundred loads of 50 cubic feet per load may 
now be had at £7 a load 

Professor Macrom, of Canada, said that the reason that so few 
English people knew of Canadian timbers was the tendency on 
the part of trade to remain in fixed grooves. 

The Douglas fir of Canada is fully equal to the white pine 
now employed, and when the latter becomes more scarce it will 
no doubt take its place. 

The Douglas fir has the further merit of tapering very 
gradually, only 6in. in 90ft.; it can be supplied in England at 
£5 a load, and the black ash at the same price as elm or white 
pine. Mr. Cooper, of the Cape, said that the Umzumbit, for its 
great hardness and durability, was eminently suited for many 
purposes. Mr. Cooper then said there were other woods at the 
Cape which, instead of tapering 6in. in 90ft., became thicker as 
they grew higher. Mr. Alfred Dent, of Borneo, said that the 
Billian had great attractions for the English market. It grew 
in great profusion, was easy of access, hard and durable. Com- 
panies were wanted to undertake the supply of the timber on a 
large scale. It ‘can be delivered alongside ship in Borneo at 
£3 10s. a load, a price which freight and other charges probably 
enhance some 50 per cent. 

Mr. M. C. Davis, of Western Australia, owner of saw mills, 
gave it as his experience that piles made from jarrah and karri 
wood will last forty years without deterioration even between 
wind and water. Telegraph posts stand thirty years. The 
teredo navalis will not penetrate beyond the sap. Piles of the 
timber can be had 88ft. long and 52in. square, tapering to 40in. 

The proceedings terminated with a vote of thanks—proposed 
by Sir P. Cunliffe Owen and seconded by Sir C. Hutton Gregory 
—to Mr. Edward Woods for his kindness in taking the chair at 
the meeting, and to Mr. Ransome for the assistance he had given 
in the comprehensive experiments which had been made, and 
which would be beneficial in bringing the importance of Colonial 
timber before the public. 

At the close of the meeting Sir P. Cunliffe Owen requested 
that the information fuinished that day should be embodied in 


a pamphlet, and published with other official publications of the | betw 


Commission of the Indian and Colonial Exhibition. 

The following particulars respecting Jarrah timber have been 
supplied us since the Conference. 

Jarrahdale timber station is situate on the west coast of 
Australia, and comprises a tract of land 250,000 acres in extent. 
A large trade has been worked up in this timber both in the 
Colonies and in India—the Governments of both countries 
having placed contracts for Jarrah timber to a considerable 
extent. The company owning this station have every appli- 
ance, of the latest invention for tree-felling and cutting, and 
employ a large number of hands. There is a railway belonging 
to the company running between their station and Rockingham, 
the port of shipment—distance about twenty-six miles. They 
also have a small fleet of vessels-—-800 tons downwards—for the 
conveyance of timber to intercolonial ports. As regards the 
character of the wood, it is of straight growth, and yields solid 
timber 40ft. long by 2ft. square. In appearance it somewhat 
resembles mahogany, and, like that wood, is capable of a very 
~~ oe and has enough figure to make it suitable for 
cabinetmakers’ work. It is chiefly adapted for piles, sleepers, 
dock work, and shipbuilding, the peculiarity being its absolute 
resistance to the teredo and white ant, so that copper sheathing 
in shipbuilding is rendered unnecessary. The company has 
recently shipped a cargo to this market with encouraging 
results, the prices realised being at the rate of £7 per load. 
They have also a good exhibit at the Indian and Colonial Exhi- 
bition. The agents, M‘Lean Brothers and Rigg, of 9 and 11, 
Fenchurch-avenue, E.C., are sanguine of its success in this 
country. 


THE RAILWAY SERVANTS’ CONGRESS. 


At the Railway Servants’ held at Brighton last week, 
it is interesting to note that perhaps no subject of greater im 
ance was discussed than that of continuous brakes. Mr. C. E. 
Stretton, of Lei » Vice-president of the Society, who took the 
chair in the absence of the ident, Mr. P. S. Macliver, gave an 
able and very practical ad in which he dwelt, as we have 
often done ourselves, on the unsatisfactory progress made by 
certain railway companies in equipping their trains with brakes 
rs with the of Trade conditions. These conditions 
were issued in 1877, and yet at the 3lst December, 1885, the 
date of the last brake return, there were only 21,000 vehicles out 
of 51,000, which, even to use the words of the return, appear to 
comply with the conditions. Reference was again made to the 
fact that, notwithstanding the terrible calamity at Penistone, 
when twenty-four persons were killed, and sixty-four injured, more 
than two years ago, the Manchester, Sheffield, and Lincolnshire 
Company are still using the same vacuum brake which then 
so incapable, and along with this company must be c’ 
London and North-Western, the Great Northern, and the South- 
Eastern Companies. It seems pretty clear that if a railway com- 
pany, or rather, an individual like Sir Edward Watkin is not to be 
moved by the wholesale slaughter of those who pay to travel on 
his line, he is not likely to care for the views or criticisms of the 
Board of Trade or its i 


eral secretary at the C: 
m Bill, which was ref to ® 


many of those on. From the report of the 
Hl it is pretty clear that the railway servants tatend to 
have a voice in i and two resolutions 


settling this it question, 

were passed on the subject, showing the interest taken in it. It 
thie viows with regret the position 

unsa\ 
of the brake question, and the comparatively small progress made 
by the companies in fitting their vehicles with brakes that comply 
with the conditions of the Board of Trade, and it deprecates the 
action of those companies who are fitting their vehicles with brakes 
that do not comply with the conditions of the Board of Trade.” 

It was also moved and carried : 
order to discover what continuous brakes bene J ful- 


to 


ved | large 
the 


the Zimes, remarked with truth: ‘Railway servants, peers, and 
the public at large, have never had any difficulty in making up 
their minds on the subject. Only one small class in the community 
remains undecided; unfortunately that alone has the power of 
acting upon a conclusion.” On the subject of uniformity the Times 
further says, and with equal truth, ‘‘Everybody was long ago con- 
vinced that all trains should be fitted with one and the same kind 
of continuous brake. The British railway system is too closely 
connected, and rolling stock is too interchangeable for it to be safe 
to employ different brakes, if they were equally meritorious, 
Should one have to be selected experts and the public are suffi- 
ciently unanimous on the choice tobe made.” There was certainly 
remarkable unanimity in favour of the Westinghouse brake at 


the Railway Servants’ Congress. 


LAUNCHES AND TRIAL TRIPS. 


On Wednesday, the 29th September, the Tyne Iron Shipbuild- 
ing Company launched a large steel screw steamer for the 
Australian trade, named the Port Augusta. Her principal dimen- 
sions are—Length over all, 360ft.; breadth, 35ft. 9in.; depth 
moulded, 28ft.6in. The vessel has a long raking stem surmounted 
by a handsome figurehead, and is of finer form than usual, the 
entrance being unusually fine, and the run being easy and gradual 
her estimated speed being 12 to 13 knots, The Port —— will 
be fitted with triple —— engines by Messrs. Wigham, 
Richardson, and Co., of Ginco teen: and are calculated to 
indicate 2200-horse power. She is expected to make the run from 
the Channel to Adelaide, vid the Cape of Good Hope, in rT 
nine days, and will have room for 750 emigrants. Ina large deck- 
house aft is accommodation for a number of first-class passengers, 
The vessel has teak decks, and has been built under special survey 
to Lloyd’s 100 Al class, and to the requirements of the Admiralty 
for their list. 

The steamer Saint Regulus, built by Messrs. Royden and Sons, 
Liverpool, went on trial on Saturday, 9th October. She is a vessel 
of the most modern type of cargo carriers, being 335 by 42 by 30, 
with a dead-weight —~ of 4800 tons at 24ft. draught, and is 
built entirely of steel to Lloyd’s highest requirements. Water- 
ballast tanks are fitted to enable her to discharge a full cargo, say, 
at Marseilles, and steam to an English port in ballast trim. The 
engines are of the most modern type, specially designed and built 
by Messrs. Jack and Co. for accessibility in running and in over- 
hauling. The cylinders are 25in., 4lin., and 67in. diameter by 4ft. 
stroke, each working its own crank, and although the engines are 
unusually open, they occupy no more length in the ship than two- 
cylinder engines of equal power. The boilers, of which there are 
two, are double-ended, and constructed of steel, for a working 

re of 160lb. per square inch. The Saint Regulus has been 
uilt for Mussrs. Rankin, Gilmour, and Co., of Liverpool. 

On Monday, the 11th inst., Messrs. Earle’s Shipbuilding and 

ineering Company launched from its yard at Hull a fine 
twin screw steamship, built of steel to the same scantlings as if of 
iron, for the Great tern gg 4 Company’s passenger service 
een Harwich and Antwerp. She is the third steamer built by 
Earle’s Company for the same owners, and although generally 


similar in design to her predecessors s.s. Norwich and s.s. Ipswich, 
she has several improvements and additions as required by the 
exigencies of the service. Her dimensions are t. by 31ft. by 


15ft., with long bridge, poop, and topgallant forecastle, leaving 
between these short open spaces for deck cargo. The whole of the 
accommodation is arranged under the bridge and forward 
of the machinery space, the second-class under the poop, and the 
seamen below the main deck forward, the space under the fore- 
castle being available for horses and cattle. The officers 
berthed under the bridge abaft the first-class cabins. There are 
aero berths, dining saloon, ladies’ cabin, smoke room, 
vatories, &c., in the most efficient style for 134 first-class pas- 
sengers, and portable fittings for sixty-two additional passengers 
during the tourist season. Accommodation is also provided for 
fifty-six second-class passengers with comfortable state-rooms, &c. 
The whole of the passenger space, crew’s quarters, and engine 
room is fitted with the electric light, and steam heating is pro- 
vided throughout the ship. Trimming and assisting in keeping a 
suitable draught of water for speed will be effected by means of 


water . Special attention has been given to the stiffening 
of the hull to reduce vibration as much as possible. The stern 
frame and ler brackets are of cast steel, by Messrs, W. 


Jessop and Sheffield. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE q meetings in Wolverhampton pute, and in Bir- 
mingham y—Thursday—have been held under circumstances 
calculated to inspire i confidence in the closing quarter of 


+ 


the year. Traders were p in good bers from all parts of 
the kingdom. Merchants from London, Liverpool, Manchester, 
and Bristol ; and iron and steel masters from Cleveland, the West 
coast, South Yorkshire, and Derbyshire, Lancashire, South Wales, 
and other centres ; and many came with the feeling that trade is 
putting on a better tone in the leading iron and steel districts. A 
more cheerful impression prevailed on the exchanges than has been 
seen for some time past. 

Buyers from a distance found the Staffordshire ironmasters were 
firmer in price, alike as raw and manufactured iron, and 
that in most cases fresh contracts for forward delivery were not to 
be placed, except at some sort of rise from previous minimum rates. 

The galvanising black sheet makers showed the firmest front 
alike on the Wolverhampton and Birmingham Exchanges. Most 
of these firms quoted an advance of 5s. per ton on the rates which 

last previous business, and refused inquiries which were 
offered them on other terms. A few who are well placed quoted 
even 7s. 6d. to 10s. advance. The demand, however, was not 
in those cases where makers stood out for the full rise, and 
in numbers of instances the order books have not as yet received 
much accession from the meetings. Anincreased business is, how- 
ever, wholly likely in the ensuing two or three weeks, when buyers 
have sufficiently satisfied themselves concerning the exact state of 
the market. Doubles were generally quoted at £6 5s., and lattens 
at £7 to £7 5s. at maker’s works. A few makers asked £6 10s. for 
doubles, and lattens in proportion. 

The galvanised iron manufacturers are this week Pongeny dont 
favourably situated for work, and merchants’ inquiries are v. 
The increased prices demanded for black sheets has forced the 
galvanisers to endeavour to secure large lines of common sheets to 

oO vanised iron were to-day much stronger. Spelter 
mde! 15s. per ton in the last fortnight or three weeks, and this 
further galvanisers’ hands, 

Best thin for stamping and working-up purposes, as also 
tin-plates of East Worcestershire make, were in fair call at steady 


Plates were without much improvement, and prices were un- 
changed at £6 10s. to £6 15s. for tank sorts; £7 10s, to £8 for 
common boiler qualities ; and £9 to £10 for best makes, The com- 
petition from oe districts particularly tells in this branch, with 
the result that it is very difficult to get any advance in prices. 
The marked iron firms have made no alteration in quotations. 
They re-declared the £7 for marked bars, which has prevail 
since the middle of April last, when Messrs. Noah Hingley, and 
Sons led off a 10s. reduction after bars had been standing at 
£7 10s. since February, 1883. For the Earl of Dudley’s make the 
customary 12s, 6d. per ton nominal in addition to the £7 was 


uoted. 
"The amount of business which was done at the fall price of £7 
was very consumers declining to buy on such terms except 


coils, 
The first operation of importance was the felling of hard Karri 
wood—the Zucalyptus diversicolor of Western Australia. The 
form or other, which will compel the adoption of adequate safe- 
guards is absolutely necessary. 
According to the report of the gi 
Mr. Channing’s Railway Regulati 
Select Committee just prior to the dissolution of the arliament, 
will be re-introduced next session, so that we may expect more e 
powers will then be given to the Board of Trade to enforce pro- 
visions for saf which everyone knows to be more necessary than 
mtemporary, 
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where special qualities were needed for engineering and other | prices are firm at about 39s. 6d. to 40s. 6d., less 24, for No. 3 | Barrow to foreign ports amounted to 13,497 tons, a few thou- 
urposes. 


P The bulk of the sales that the superior bar 
makers are effecting are for their second-class branded qualities, 
for which the quotation remains at £6. The “Mitre” iron of 
Messrs, Phillip Williams and Sons continues an exception to the 
brands of most other firms in that first qualities are quoted 
£6 15s., and second qualities £5 15s. B.B.H. bars of tay 
John Bradley and Co. afford an exception at the other extreme in 
= much higher prices are quoted than by most of the other bar 
rms. 

Round Oak iron stands for the new quarter at :—Bars, lowest 
quality, £7 12s. 6d.; single best, £9; double best, £9 10s.; and 
treble best, £12 10s. ; strips and h and angle iron are:—Lowest 
quality, £8 2s, 6d.; single best, 10s.; double best, £11; and 
treble best, £13. His lordship’s rivet and tee iron are :—Single 
best, £10; double best, £11 10s.; and treble best, £13 10s. Strips 
and hoops of gin. and 20 ge e me £9 2s, 6d., lowest quality ; 
£10 10s. single best ; £12 double best: and £14 treble best; while 
jin. becomes £10 2s. 6d., £11 10s., £13, and £15 respectively. 

Bars ranging from £5 5s, down to £4 15s,, and for hurdle quali- 
ties £4 12s. 6d., were in most demand, and these are the bar 
makers who are running their works with the least ity. 
Recently some encouraging merchant orders have come to hand, 
and they are very welcome. Hoops and strips are in pret 
request, at prices 2s. 6d. per ton stronger in some sales, 
hoops were quoted £5 5s. to £5 10s.; export hoops, £5 10s. up- 
wards; and gas-tube strip £4 15s. per ton to £4 17s, 6d. for narrow 


sizes. 

The pig iron trade was ie nye this afternoon, icularly 
as imported sorts. me makers of Lincolnshire, Derby- 
shire, and Northampton pigs refused to accept contracts at prices 
other than those which are at the moment practically prohibitive. 
Other makers there are who quoted 39s. 6d. pe em | or Lincoln- 
shires; 35s, 6d. to 36s, for Northamptons; and 36s, to 37s. for 
Derbyshires. 

The Thorncliffe—South Yorkshire—brand wss quoted at 47s. 6d., 
which was a prohibitive price. The amount of business which was 
done in imported pigs this afternoon was smaller than would have 
been the case if sellers had been less firm, 

Local pigs were led off by the Lilleshall Iron Company, Shro 
shire, who re-declared last quarter's prices, namely, to 52s. 6d. 
for hot blast sorts, and 75s. for cold blast. Staffordshire all-mine 
makers quoted 52s. 6d. to 55s,, and although the business done 
was 8 , their hands were strengthened by the advanced rates 

uoted for hematites, The Barrow Company, and other West 
oust houses, quoted 52s. 6d. and 55s, delivered, according to 
the quality, while the Tredegar and certain other Welsh companies 
quoted 52s, 6d. for first qualities, and 43s. for No.2. In actual 
business, however, some little concessions were made, : 

Staffordshire part-mine pigs were 35s., and common 27s. 6d. for 
forge, and 30s. to 32s. for foundry. The Apedale brand of North 
Staffordshire pigs were quoted at the prohibitive ee of 40s. 
delivered, but some common North Staffordshire brands were to be 
had at not much above 32s. 6d. 


Coalowners were unable to give any good account of the state of 
trade, but they were more a in anticipation of the future. 
Prices were without quotable change. The Earl of Dudley’s 
official coal list, which has not been altered since October, 1882, 
has been withdrawn by his lordship’s new —, Mr. George 
hr ag Wright, since in the present state of le it is no real 
guide to prices. 

The tone of the North Staffordshire iron trade continues to im- 

ve week by week. Buyers, believing that the improvement has 

me permanent, are beginning to buy forward, and sellers at 
the same time are refusing to enter exceptional lots at current 
rates, but demand stronger prices. At the quarterly meeting of 
the members of the North Staffordshire Coal and Ironmasters’ 
Association on Monday it was reported that the ironworks were 
working better time. 


He expressed himself — that Mr. Morris had made 
a straight hit at the erroneous i been abroad for so 
many years, and which had not yet died out, that puddling was 
performed by men who rarely a greater amount of skill 
than was necessary to use the spade. It was a fact that however 
iron left the hands of —— so it remained, and if the 
ap h want of skill or through carelessness, failed to do 

duty, all the skill of the workmen in the other departments 
would never correct the error. The discussion was continued by 
Mr. Tucker, who demonstrated the presence of slag in the bars of 
iron which Mr. Morris exhibited as specimens free from that con- 
stituent, which had proved to have exceptional tensile qualities, 
also 

+ the suggestion of a few of the leading wrought nail makers 
the operatives who are on strike have appealed toall the employers 
for an advance of LA yi cent. in wages. The few replies 
which have been recei are by no means favourable to the 
request, and the men have accordingly determined to again ap- 
proach the employers at their meeting at Birmingham to-day. 

The Cradley Heath tive chain kers are seriously con- 
sidering the question of demanding the 4s. list. They have entered 
on the tenth week of the strike, and a tly do not favour the 
idea of gaining a small benefit for ond a big struggle. The agi- 
tators are hard at work endeavouring to accomplish their object, 
and probably the men will come to definite jothen on Monday. 


The Birmingham brassworkers, who number between 5000 and | 


6000 men, are beginning to agitate for an advance in wages. 
Repeated reductions have brought their remuneration down to a 
low point. The reason given by the masters for the low prices 
|p is said to be the severe foreign competition ; but on behalf of 
he men it is stated that the competition from which their em- 
ployers suffer most is local, and not foreign. As a consequence, 
the Executive Committee of the National Association of Amal- 
gamated Brassworkers have issued a manifesto, declaring that 
will shortly be taken for an advance. 

he Birmingham Industrial Exhibition, which will wind up on 
the 30th inst., is ——— success, the total attendance 
from the opening day until Tuesday last being 247,000. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The animation which characterised the iron market 
been maintained, but makers seem to be 
slight advance they were able to put upon prices, 
and for the most part they are indifferent about committing them. 
selves to further sales of any weight. There is still the doubtful 
angers about any improvement in the market that itis more the 
reflection of a decreased production than of an comsump- 
tion of iron, and with so many furnaces out of blast, and the heavy 

stocks held both in store and in makers’ hands, there is nat 
& want of confidence in any possible material upward movement of 
the market; but notwithstanding all this there is an undoubted 
ual strengthening of prices, which is so far acknowledged by 

yers that they are prepared to pay 

been got a few weeks back, and this applies th to pig and manu- 


There was again a average attendance on the Manchester 

iron market on fod sagen although there was a quieting down 

on the tolerably large bu going on last week, a fairly steady 

business was reported generally, cashire of pig iron 
of orders, and are 


a weight firm at 
as minim 


brisk doubles, delivered into the 


higher = than could have | furth 


brands quoted Ia 


month of 


‘oundry Derbyshire, and 37s. 6d., less 24, for No. 3 foun 
Lincolnshire delivered into the Manchester district, At the f 
prices the business done has been comparatively small, but at 
about 6d. under the above quoted figures sales of some weight have 
been made. Forge qualities, so far as district brands are concerned. 
still meet with only a very limited inquiry, and this is confined 
—— to Lincolnshire iron, with prices 1s. to 1s. 6d per ton 

low what makers are asking for foundry qualities. In outside 
brands Middlesbrough iron keeps very firm, with a hardening ten- 
dency. In Scotch iron, however, there is some underquoting by 
merchants, but I have not heard of sales of any great weight beyond 
those made last week. 

Hematites still move off only in small , but are firm at 
51s. 6d. to 52s. 6d., less 24, for good No, 3 foundry qualities, 
delivered into this district. 

A fairly good demand is being maintained in the manufactured 
iron e, and the hardening of prices up to the basis of £5 per 
ton for bars delivered into the Manchester district is becoming 
more general, There are, however, still sellers at under this figure, 
and in other descriptions of finished iron prices have not got up 
very much. Hoops remain at £5 5s. to £5 7s. 6d., and sheets at 
£6 5s. to £6 7s. 6d. for singles, and £6 10s. to £6 12s. 6d. for 
dition of th ng trade otlll ch eciabl 
The condition of the engineering es still shows no appreciable 
improvement. The reports of the trades union societies connected 
with the engineering branches of industry present nothing encou- 
raging as regards the immediate prospects of trade. The returns 
for the past month from the various branches of the Amalgamated 
Society of Engineers show no material change in the general con- 
dition of trade. There is some improvement in the Newcastle 
district, but this is largely attributable to the activity at the 
works of Sir William Armstrong, Mitchell, and Co., and apper- 
tains more the pase and munitions 
to the development of ordi trade requirements. regal 
the general run of engineering work, the condition of trade remains 
stationary on the basis of only moderate employment that has 
been reported for so 1 past, and the number of out-of-work 
members on the books of the society receiving donation benefit 
remains practically unchanged. Here and there the returns vary 
from month to month, but the increase or the decrease, as the case 
may be, is so small that it does not affect the average for the 
country generally, and this remains at about 8 per cent. of the 
total members of the society in receipt of out-of-work support. 
The report of the Steam Engine Makers’ Society records no im- 
provement, but a slight increase in the number of unemployed 
members, which now average a little over 44 per cent. of the total 
membership in receipt of out-of-work support, and the reports from 
the various districts are still gloomy in tone as to the condition and 

of trade generally. 

At the opening meeting of the 


ensuing winter session of 
the Manchester Association of Engineers, held on Saturday, 


wilf ,» parsimony, or some haps excusable error of 
a which had led up tothe disaster. In pure iron they 
a most ductile material, and its proper treatment with alloy 


had before us had arisen out of the enormous means of production 
which had been brought into existence ; the conclusion to which he 
arrived was that the making of things in such tremendous abun- 
dance must result in the shortening of the hours of labour, and in 
benefit not = to the workpeople but to the world at large. No 
doubt the landlord was going to suffer, and the whole question of 
the land would have to be taken in hand; the steamship had so 
altered the whole conditions of life by the readiness with which 
—— of food and the products of the soil could be drawn from 
parts of the world, that it must necessarily affect the conditions 
upon which the products of the soil could be raised in this country. 
Another question touched upon at the ting had ref to 
the desirability of something being done to protect the drawings 
and tracings prepared by engineering firms, and which are so often 
appropriated without any acknowledgment whatever after they 
have supplied in response to inquiries for estimates and plans 
for certain specified work. The president, Mr. Bailey, mentioned 
several flagrant instances of downright dishonest appropriation of 
engineers’ tracings and wings, and urged that it was really 
requisite that some steps should be taken with the view if possible 
of obtaining some sort cs protection for such drawings. 
The discussion which icited a general concurrence of 


opinion that some means of affording protection to engineers in the 
manner suggested by the president ought to be sought for, the only 
wT being the method by which such protection could be 


In the coal trade there is about a steady business doing in the 
better classes of house fire coal, which is keeping collieries in most 
cases on pretty near full time; but for all other descriptions of fuel 
for iron making, steam, and trade requirements generally the de- 
mand continues very slow, and common round coals and engine 
fuel are more or less a drug in the market. As regards prices, an 


advance of 6d. ton on best coals is being got at a large number 
of the Lan collieries, but common round coals, burgy, and 
slack are quite as low as ever. At the pit mouth best coal averages 


8s. 6d. to 9s. per ton; seconds, 7s. to 7s. 6d.; common coal, 5s. to 
5s, 6d.; burgy, 4s. 3d. to 4s. 9d.; best slack, 3s, 6d. to 4s,; and 
common, 2s. 6d. to 3s, per ton. 

For shipment there is a moderately good trade doing, which is 
finding an outlet for some of the surplus supplies of common round 
coal, and if anything a shade better price is being got as compared 
with the excessively low figures ruling last month, 7s. per ton bei 
now the average quoted figure for steam coal deli at the hi 
level, Liverpool, or the Garston Docks. 

Barrow.—There is a still further improvement to note in the 
hematite pig iron trade of this district, and the demand all round 
is shown to be more and more satisfactory. It is also noteworthy 
that the demand is not confined to one icular quarter. There 
is a good request on home account, and there is also a good demand 
from America and the Colonies. Makers are well sold forward, 
and in some instances makers are too fully sold forward at late 

An advance in quotations has been made, and holders are 

back in anticipation of a further advance. Makers are 
now 44s, 6d. per ton net at makers’ works, and forge and 
foundry No. 3 at 43s. 6d. to 44s., according to qualities. Stocks of 
iron have been considerably reduced, and they are likely to be still 
er diminished, as makers and holders generally have sold 
largely forward. The Barrow Hematite Steel Com has blown 
in another furnace, and has now eleven out of fourteen in 
blast. Messrs. Kirk Brothers and Oo., of Workington, have 


re-lighted their blast furnace at the new yard, for the purpose of 
making their own special brand to work up finished iron at their 
rolling mills, The third furnace at Mossbay, Workington, has 
been put in blast. Up to recently at this place three out of the 
furnaces were idle, and one temporarily stopped. i 

September the shipments of steel rails and pig iron 


our 


sand tons over the preceding month. The demand for steel rails 
is well maintained, and the orders offering represent a large bulk 
of metal, but makers, who are all round well sold forward, are 
asking higher prices, especially for forward delivery. Business in 
West Cumberland a short time ago was done at £3 10s. per ton, 
and in Barrow at £3 12s. 6d., but the quotation is now £3 17s. 6d., 
being an advance of 5s, per ton in about six weeks. The trade in 
tin bars has fallen off almost altogether, and there is no 
hopes of any immediate improvement. There is also a poor 

doing in ship plates, and in merchant steel colonial and American 
contracts for rails are freely offered, and there is a prospect of an 
all-round good winter’s trade in this department. Shipbuilders 
have secured one or two repairing orders, but they are only in 
receipt of a few inquiries for new work. Marine engineers are 
fairly employed, but the general engineering trade is quiet. Iron 
ore is in brisker demand at the advanced price of 9s. to 10z. per 
ton, according to quality. Shipping is still well employed. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

SEVERAL correspondents have been inquiring as to local manu- 
facturers of ‘‘ Charlier” steel for horse shoes. It may save your 
readers some trouble if I state that after considerable inquiry I 
find that ‘‘Charlier” steel is manufactured by the ham 
Rolling Mill Company, and Messrs. Goodwin Brothers, of the 
Scottish Steel and File Works, Allen-street, both of Sheffield. 

The Board of Trade returns for September show that iron and 
steel exports reached a value of £1,716,089, against £1,934,390 and 
£2,093,167 for the corresponding months of 1*85 and 1884. It will 
thus be seen that there is a continuous decrease in the total values 
of ex: iron and steel as compared with the corresponding 
months of the last two years. This decrease applies also to the 
nine months of the year, the respective values for the same 
periods being £16,388,229, £16,510,298, and £18,668,958. In the 
specialities directly affecting the Sheffield district the return is 
not so depressing, there being an increase, though slight, in hard- 
ware and cutlery—why cannot these two items be separated ?—and 
a decided improvement in steel. In hardware and cutlery the 
values exported were, September, 1885, £252,159; 1886, £255,257 ; 
the values for the nine months were, to September, 1885, 
£2,102,818 ; to September, 1886, £2,128,235. The increasing 
markets are Germany, France, Spain and Canaries, Foreign West 
Indies, Brazil, Argentine Republic, British North America, and 
East Indies. The decreasing markets are Russia, Holland, United 
States, British Possessions in South Africa, and Australasia. The 
largest increase is shown by British North America, from £11,931 
to £17,633 ; the largest decrease by British Possessions in Sou 
Africa, from £5423 to £3865, and Australasia, from £54,358 to 


Unwrought steel was exported to the value of £136,476, as com- 
pared with £91,201 for be gg of last year. France shows a 
slight increase, from £7043 to £7060; and the United States a very 
great advance, from £17,815 to £49,862; other countries, from 
£66,343 to £79,564. On the nine months the increase is greatly 
marked—from £738,837 for the first three quarters of 1885 to 
£975,621 for the corresponding period of 1886. 

Steel rails again show a gratifying activity. Last month the value 
exported was £225,794, against £208,863 for September, 1885, 
— the values for the nine months show a large falling off. 
Sweden and Norway have increased from to £19,331; the 
United States from £1153 to £21,261; Peru, from nil to £5987 ; 
and British North America from £53,713 to £66,473. Decreasing 
markets are Mexico, Brazil, Argentine Republic, from £24,062 to 
£14,753 ; British Possessions in South Africa, £2013 to £666; 
British East Indies, from £63,819 to £34,328. 

The South and West Yorkshire collieries have sent to Hull during 
September 145,488 tons as compared with 137,568 tons for Sep- 
tember of last year, showing an increase of 7920 tons. The exports 
to foreign countries from Hull show a total of 62,760 tons last 
month, against 66,882 tons for September of 1885. While there is 
a falling off in the export of the mineral to other European markets, 
no less than 23,251 tons were shipped to Russia from Hull last 
month, being an increase of 6564 tons on the weight sent there in 

tember, 1885. Of the exports to Russia, 19,303 tons were sent 
to North Russia, and 3948 tons to South Russia. In the corre- 
sponding month of last year South Russia was blank in the 


returns. 

A fatal boiler explosion occurred at the works of Messrs. J. H. 
Andrew and Co., Sheffield, on Friday. The boiler, a vertical one, 
of 15-horse power, had been in use for fourteen ears, burst 
through the gable end of the building, and was carried bodily over 
a dam, falling at a distance of fifty yards from its original site. 
Two men were killed and three injured. The coroner has adjourned 
the inquest to admit of an examination and report by competent 

mem: a large num’ miners, been pre- 
sented see hae t Hon. H. Matthews, Secretary of State for the 
Home ment, requesting him to send a legal representative 
from the Home-office to attend the adjourned inquest on the bodies 
of those killed at the explosion at Altofts. The miners set forth 
the importance of tracing the causes of such disasters, if — 
by way of preventing their recurrence in the future. They ad 
that the inquiry into the Wharncliffe Silkstone calamity “‘left 
unsatisfied the public and mining opinions of this important dis- 

i e extreme ess week—three days i 

—the demand on the Sheffield Gas Company was so great that Ja 


vious Wednesday the quantity <r supplied exceeded by 
,500,000 cubic feet the quantity supplied on the corresponding day 


mous business, razor supplied to the soldiers and sailors is 
much cheaper than 1s. I have ened of it being supplied under 6d, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE spurt which has taken place in So ge of Cleveland 
pig iron is, no doubt, very gratifying to the ers of that article, 
eed, for the moment, they seem perfectly satisfied with the 
prices they are obtaining, with their future prospects, and with 
themselves. They their experiment in restriction of output 
as a complete success, and the difficult problem of how to overcome 
trade eee as in their case completely solved. 

Outside the fraternity of iron smelters there are, however, still 
some who shake their heads. These hesitating unbelievers ask 
whether a combination of competitors was ever yet successful for 
any considerable length of time, and especially in a Free-Trade 
———. They say that the benefit the ironmasters have obtained 
so far been counterbalanced by increased cost of production, 
owing to their smaller output ; that although an impetus has been 
given to buying, owing to a fear among consumers and merchants 
of higher prices, still consumption has not been increased, and that 
unless it is, a reaction must shortly set in; that already some 


moribund and iring competition has been revivified by the 
the | artificial rise in values which has occurred, and the area of con- 
sumption hitherto occupied by pig iron has been 


in addition to a very interesting address delivered by the presi- ae 
dent, Alderman W. H. Bailey, ‘‘On the First Iron Boat, and 
its Inventor, John Wilkinson, the Father of the Iron Trade,” 
several questions of interest to engineers were brought out in 
the subsequent discussion. Mr. Daniel Adamson, C.E., pointed 
out that notwithstanding all the scientific progress which 
had been made up to the present time, there was still much 2 
want of knowledge with regard to the proper treatment of metals, 
and perhaps nowhere was there still so much “ rule-of-thumb” as 
in the use of cast iron in the foundry. When they had guns that : 
broke down, when they heard continually of lost ships and of 
boilers blowing up, he would ask them to take his view that there P 
was no such thing as absolute accident; it was a combination of 
untoward conditions, and if all the circumstances could be clearly 
traced it would be found that there had been either ignorance, 
A meeting of the South Staffordshire Institute of Iron and Steel 
Works Managers was held on Saturday, when Mr. Harris opened a | meet different specified requirements, without introducing an 
discussion on the paper read at the last meeting by Mr. T. Morris, | Clement of danger, was really the essential knowledge that was 
F.G.8., of Warrington, entitled ‘The Influence of 0 gen on the | Beeded. Passing on to the question of over-production, Mr. Adam- 
Iron during the Puddling Process and its Effect in the Kngineering | 802 remarked that one of the greatest commercial problems we 
Saturday evening the gas suddenly lowered in large portions of the sa 
town and one of the a went out — On the 
t year. 
i There has died during the week Mr, Thomas Heiffor, razor 
' manufacturer, who had the army and navy contracts for many 
years. Mr. Heiffor was one of the oldest manufacturers in the 
town, and was famous as one of the pioneers of popular prices in 
razors. With another local firm he made a shilling razor a leading i 
article—a too—and_for did an_enor- 
q 
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seriously encroached upon by that from rival districts; finally, 
that the sorely tried and diminishing manufactured iron trade has 
received from the rise another severe blow, which has crippled it 
still more, and made it still less capable of continuing to consume. 

These things the smelters cannot, or will not, see at the moment, 
so pleased are they at being able to sell at profit once again. But 

they will probably have to recognise them after a time; at least, if 
they do not, the present restriction of output will be an exception 
to all previous ones ever tried in Cleveland. 

A peculiarity of the Cleveland pig iren trade, and one which 
has not often been dwelt upon, is that the producer of pig 
iron seidom takes any trouble to obtain customers among 
consumers, or to retain them for direct business when he has 
them. He does not concern himself to study or adapt himself 
to their peculiarities or their special requirements, but usually 
assumes an unduly independent attitude. If they want his iron 
they must take what it suits him to make, and the delivery 
and terms of payment must be what are convenient to him, 
and not tothem. If the consumer wants a pig with rather less 
silicon or phosphorus than usual, the smelter will not adapt him- 
self to the demand. He will prefer to take his chance of selling 
elsewhere, where simply g.m.b. is specified. If the consumer wants 
delivery over a considerable length of time, in order to cover a 
similar deferred contract of his own, the chances are the smelters 
will not sell at all beyond two or three months; or, if they do, they 
require a much higher price. If the consumer wants credit in pro- 
portion to what he allows to his customer, he has either to refund 
it altogether, or he has to pay an extra equal to about 74 per cent. 
per annum interest, 

The result of this want of an accommodating spirit between the 
producers and consumers of pig iron is, of course, the maintenance 
of an intermediate class of iron merchants, who abound in every 
consuming and producing centre. They do the work the smelters 
refuse to do; they hunt out consumers, keep an eye to their posi- 
tion, give them the delivery and the credit they want, and vary the 
brand as well as they can to suit their requirements. For this 
work they must, of course, be paid, and well paid. Having the 
consumers mainly in their hands, they sometimes—and, indeed, 
at most times on the speculative operations known as 
** bulling” and “ bearing,” to the great annoyance of the smelters. 
The latter have, however, no one but themselves to blame. If 
they conducted their business direct, taking simply the same pains 
to push it as producers of other commodities do, the intermediate 
merchant class would not exist long, or, if they did, they would 
soon lose their present power. 

The Cleveland ironmasters, notwithstanding their undoubted 
and long-continued suffering from the depression of trade, do not 
appear yet to have realised the causes thereof. Their one idea of 
relief when prices are unremunerative still is a combination among 
themselves as against buyers, in order to maintain or raise 
prices. The effect of such a rise on consumers everywhere they do 
not seem ever to contemplate. Their true and sound policy is that 
indicated by Mr. Oppenheimer, the British Consul-General at 
Frankfurt. He concludes a most able report on the trade between 
Germany and Great Britain in these words. He says:—‘‘ If Eng- 
lish manufacturers would do their utmost to make themselves 
known in foreign countries, either by travellers thoroughly ac- 
quainted with the language of the country they visit, or by means 
of advertisements in the special paper devoted to each industry, 
they might easily open up new channels to these industries, and 
successfully struggle against and overcome the depression of trade 
and commerce.” 

The quarterly meeting of the Cleveland iron trade, held at 
Middlesbrough on Tuesday last, was well attended, several repre- 
sentatives of other districts being present. A report was current 
at an early stage of the proceedings to the effect that the market 
being held at the same time in Glasgow, was flat in tone, and 
certain merchants, anxious to cover previous sales, endeavoured to 
make capital out of this. They were, however, quite unsuccessful, 
Sellers exhibited great firmness, and succeeded not only in main- 
taining prices, but even in securing a decided advance. No. 3 

-m.b. was sold at 31s. 3d., 31s. 44d., and even 31s. 6d. for prompt 

elivery. The first-named figure was freely offered by buyers, and 
considerable anxiety was manifested by them to contract ahead. 
This, however, sellers, being for the moment masters of the situa- 
tion, refused to do at anything like current prices. Grey forge iron 
was sold at about 1s. per ton below No. 3, but the demand was 
much less than for foundry qualities. Connal’s warrants were in 
somewhat more request. Buyers offered 31s. 6d. per ton for them, 
but without finding willing sellers. Shipments of pig iron continue 
very satisfactory, over 34,000 tons having been sent away since the 
1st inst. Finished iron remains about the same. Makers are 
naturally unwilling to sell unless they can at all events obtain an 
advance in price sufficient to cover the rise in pig iron. Consumers 
will not as yet give this, and so few transactions are recorded. 

Dr. Percy’s statement last week to the effect that the ironmasters 
of the United States were importing 2,000,000 tons of Spanish 
hematite ore per annum has taken many people by surprise, as 
the quantity taken by them from the Bilbao district was always 
supposed to be extremely small. It is probable therefore that it is 
from the South of Spain that they get their supplies, especially as 
he announced that our Transatlantic cousins were at the present 
moment busily prospecting in that part of the Peninsula with a 
view to leasing whatever mining property they may there find to 
suit them. 

As to the value ef tempering in oil, it is curious how doctors 
differ. Mr. Adamson, President-elect of the Iron and Steel Insti- 
tute, denounces the practice with characteristic warmth. He 
admits that a higher tensile strength is obtained, but says it is at 
the expense of ductility, and that a number of severe but unequal 
strains are probably set up by it, tending to facilitate or even com- 
mence rupture. On the other hand, Mr. Vickers, of Sheffield, who 
is certainly also a high authority, appears to hold a different 
opinion. He says that the important feature of oil tempering is 
not so much that it increases the ultimate tensile strength as that 
it raises the elastic limit, which is after all the great desideratum. 

It must be, on the whole, comforting to Bessemer steel makers 
to find that they are not likely to be superseded, nor even to be 
materially affected by the Clap-G-iffiths or fixed converters, which 
are being put down in several directions. It was conclusively 
proved last week that whatever can be done in the way of obtaining 
pure metal by the latter process, can be as well done by the ordi- 
nary converter, and more cheaply. It is somewhat curious, however, 
that this should not have been found out before; and even though 
the fact has now become fully established, there seems no reason 
to doubt that there is a good field for small fixed converters, when 
they form part of works devoted to rolling small sections, where 
large supplies of large ingots are not required, and where co 
of quality is absolutely essential. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE pig iron market, which was very strong last week, has been 
less so this week, An unsatisfactory Board of Trade report for 
September as to the exports of iron and steel had something to do 
with the less hopeful feeling on ‘Change this, week, but there is 
still a considerable amount of confidence evinced in the future of 
the market. The shipments of the past week exhibit an improve- 
ment over those that have been despatched for some time, amount- 
ing to 10,175 tons, as compared with 7645 in the preceding week, 
and 9250 in the same week of 1885. One furnace has been put in 
blast at Coltness, but one having been put out at Carron equalises 
the number, and there are now sixty-nine in operation com: 
with ninety at this date lastyear. It is expected that four of the eight 
that went out recently at Gartsherrie through an accident will be 
in blast again soon, the remaining four being kept out pending the 
strike of colliers in the employment of the firm for an increase of 
pay. The chances of much larger shipments of pigs—not 


hematite—going to the United States at present are somewhat 

duced by an i in the freight taking place at the same time 
as the advance in prices. In point of fact, the exports to both the 
United States and Canada have become smaller in amount than 
was anticipated. In the course of the week about 1900 tons of 
pigs were added to the stock in Messrs, Connal and Co.’s Glasgow 
stores, 

Business was done in the warrant market on Friday at 41s. 34d. 
cash. At Monday’s market there was a fair inquiry at 41s. 64d. to 
41s, 5d. cash. Transactions took place on Tuesday at 41s. 5d. to 
41s., improving to 41s. 4d. cash. Business took place on Wednes- 
day at 41s. 3a to 41s. 74d. cash. To-day—Thursday—business 
took place at 41s. 9d. to 41s. 1'4d. cash, there being a reaction at 
the close to 41s. 8d. cash. 

The values of makers’ pigs are as follow :—Gartsherrie, f.o.b. 
at Glasgow, per ton, No. 1, 46s. 6d.; No. 3, 43s. 6d.; Coltness, 
His. and 44s. 6d.; Langloan, 46s. and 43s. 6d.; Summerlee, 
47s. 6d. and 423, 6d.; Calder, 47s. and 43s.; Carnbroe, 43s. 6d. 
and 40s, 6d.; Clyde, 43s. 6d. and 403.; Monkland, 43s, and 38s.; 
Govan, at Broomielaw, 43s. 6d. and 38s.; Shotts, at Leith, 45s. 
and 44s.; Carron, at Grangemouth, 46s. 6d. and 43s. 6d.; Glen- 
garnock, at Ardrossan, 43s. 6d. and 40s. 6d.; Eglinton, 42s. and 
38s.; Dalmellington, 42s. and 38s. 6d. 

The arrivals of Middlesbrough pigs at Grangemouth for the week 
were 6660 tons, as compared with 8320 in the preceding week, and 
7560 in the same week of 1885, 

The Lanarkshire makers of malleable iron have raised the prices 
of common bars 2s. 6d. a ton, the quotations now ranging from 
£4 10s. to £5 5s. 

Messrs. Hanna, Donald, and Wilson, yng ays Paisley, have 
received an order to construct a bridge for the East Indies, it will 
cross a river in ten spans of 76ft. each in length, 

A few shipbuilding contracts have been placed in Clyde yards. 

The past week’s shipments of iron and steel manufactured goods 
from Glasgow embraced machinery to the value of £13,000; 
sewing machines in parts, £7963; steel goods, £7000; and gene: 
iron manufactures, £40,370. 

Shipment of coals from Scotch ports in the past week have been 
rather more satisfactory in t. At Glasgow, 29,336 tons were 
despatched; Greenock, 104; Ayr, 8163; Irvine, 1361; Troon, 5064; 
Burntisland, 19,192; Leith, 2348; Grangemouth, 12,606; Bo’ness, 
5170; total $3,434 tons as ongpnt with 78,452 in the correspond- 
ing week of 1885. Main and ell coals continue firm in price, recent 
advances being maintained, although upon these there has been no 
improvement. Splint coal is somewhat more plentiful as the iron- 
masters, who have damped out furnaces, are sending it into the 
market and competing with the coalmasters. The demand for 
steam coals is fair, but in few instances pressing. 

A strike which recently took place among the ironstone miners 
of the Shotts Iron Company has terminated, an amicable arrange- 
ment having been made between that manager and the miners. 

The colliers of the West of Scotland are still agitating for a 
second 6d. a day of an advance on their wages; but as their 
demand for the first 6d. is being resisted by the larger ironmasters, 
it is not considered that they have much chance of success. A 
largely-attended conference of the men was held a few days ago 
at Airdrie. It was reported that the whole of the colliers in the 
employment of the Messrs. Baird, at Bothwell, had been out on 
strike for several weeks, and it was agreed to send them relief at 
the rate of 10s, a week per man. A resolution was adopted to the 
effect that unless the 6d. advance should be conceded by Thursday 
of this week, “‘a policy of forcing the hands of the employers 
should be arranged.’ 

At a mass meeting of the Fifeshire miners, held at Dunfermline 
on Saturday, Mr. James Innes, the chairman, stated that through- 
out the Scotch mining districts already 23,000 men had joined the 
National Federation, and from that institution, he said, he looked for 
much. It was unanimously resolved to continue restriction of out- 
put, and deputation were appointed to wait on the employers to 
press for an advance of wages to the extent of 10 per cent. on the 
trates existing previous to the last reduction. 

The tonnage of vessels arriving in the Clyde for the past nine 
months of the year is 975,216, against 1,052,734 in the same period 
of last year. The sailing tonage has been 1,199,097, as compared 
with 1,256,143 last year. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Two recent occurrences tend to encourage the opinion that an 
improvement is at hand. The first is the remarkable success of the 
Bute Dock Company in floating the 4 per cent. debentures. The 
stock amounting to £800,000 was not only cleared off at once, but 
the applications were eight times in excess of the amount! 
Cardiff alone applied for more than the amount. This is not only 
a striking proof of the skill and far-sightedness shown in maturing 
the scheme by Sir W. T. Lewis, but implies confidence in the 
future, and reveals the truth that there is plenty of money in the 
country only waiting for a good opportunity to be brought out. 

The next occurrence is the opening of the Lady Windsor 
Colliery, the latest but one of the new deep sinkings. This is one 
of the Ocean Collieries, D. Davies being the principal shareholder, 
and is near the rising town of Pontypridd. The interest shown 
in the matter would not favour the view that the Welsh coal 
trade is hopelessly gone to the bad. 

Apart from these things the encouragement is not strong. 
Prices keep low, and I am told of long contracts concluded at even 
lower — than are quoted. The only coal maintaining its price 
is small steam. In respect of quantity house coal is improving in 
a This is but to be expected, and will soon affect Newport 
exports, 

One is glad, in the midst of colliery depression, to hear of colliers 
doing something besides grumbling, especially when it takes the 
higher form of a grateful recognition for services rendered. At a 
gathering in Cardiff on Saturday Sir W. T. Lewis was presented 
with a testimonial and a cheque for 150,000 pennies, subscribed by 
150,000 colliers, in hearty recognition of his great services in 
founding the Miners’ Provident Fund. If this were the only deed 
of the worthy knight, instead of many, he would have written his 
mark in a large round hand over the history of his generation. 

One of the valleys showing coal trade improvement is that of the 
Garw, where A. Hood and Co, are sinking to the deep, and where 
C. Evans, Heolgerrig, may soon be expected to follow. The 
Ffaldau Colliery has only lost four days for a long time. Brailhy- 
cymmer Company are beginning to sink at Darren, and Ellis and 
Evans, of Nanthir, are about beginning Notices are out at South 
Dunraven. The large steam coal collieries, Merthyr and Aberdare 
Valleys, show little change yet for the better. 

In the matter of Monmouthshire coals, which for a long time 
have affected our best steam coal trade, there is a movement afloat 
which will come before public notice in a few days. As I have 
long contended, the coalfield of the future, with its lower coals 
almost untouched, is that of Monmouthshire, and Taff Bargold and 
other valleys will form the New Rhondda. But railways have 
yet to be made. Two attempts have failed, a third is on the 
carpet, and the survey just completed. The connection will be 
with Cardiff, so a stout fight is certain, but as colliery owners and 
not railway people will be at the head, the chances of success are 
strong. This new enterprise will be the leading feature of the new 
year, and be engrossing. I can only now simply refer to it, and so 
will give details again. 


The firm of D. Owen and Co., promise early next year 


pared | to issue a history of the coal trade of Wales, which will have some 


novel features. Interwoven in it will be records of railway enter- 
rise, from the queer trains, with sails, invented by Mackworth at 
eath, to the start of the Taff Vale and the incoming of the 
Great Western. The chapter on the Taff Vale will be full of 
incidents, such as that in which the Iron King figured when shares 


were at 40, and he offered to give them away. This chapter is to 
be prefaced with a portrait and biography of Mr. Geo. Fisher; 
the Great Western chapter with portrait and biography of Sir 
Daniel Gooch. I shall refer to this national enterprise again, as a 
solid record of what is really wanted—a book to hand down the 
men and their commercial and mineral career. 

Whispers of good news reach me. The Colonies are wan 
rails; New South Wales to wit, with its rails for 400 miles, 
more demands are coming in from home railways and collieries. 

As I have previously stated, if anyone requires rails now is the 
time ; they cannot be cheaper, but they can be dearer! And I 
note that Bilbao freights are gone up 1s. to 1s, 3d., which means 
dearer ore. 

Tredegar works are improving. This week a furnace has been 
blown in, and will employ a large number of hands, At Blaina, 
too, the blast furnace works have been re-started. So trade in iron 
and steel is manifestly looking up. 

The tin-plate trade is much better, men are inclined to make 
concessions, and buyers to give better prices, In the Swansea 
district things are much more hopeful; New York took 1000 tons of 
tin-plates last week and Baltimore 1050 tons. The total shipment 
during the week was 30, boxes ; over 140,000 boxes were in 
stock a fortnight ago. Now they have lessened perceptibly, and 
buyers are eager in putting in orders. 

Offers of 13s. Bessemer steels and eokes are common, but makers 
want more. Ordinary quotations are 13s, 3d. to 3s, 6d., but 
some makers of best brands are actually refusing business at these 
figures. If the closed works remain closed business will become 
good. There are no two opinions about this. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE improvement in some branches of the iron trade reported 
last week is sustained, as far as quantity of work at the mills is 
concerned; but even yet this has not caused any perceptible rise in 
prices, though it has helped to steady them. Sellers are, therefore, 
not now so willing to book orders for forward delivery or take them 
in large quantities as formerly. The reports from most of the 
neighbouring markets are still encouraging, with the exception of 
Belgium, and in Silesia there is a good demand and some 8 
‘tion in pig iron. Plates are also being called for, and the Laura- 
Hiitte, according to Breslau despatches, has booked orders for 

lates for several vessels from the Vulcan Company at Stettin. It 
is looked upon as aes that prices in general will shortly take 
an upward turn, though it is possible that the keen competition 
may tend to keep them down in some special 


ial branches. In Rhein- 

land-Westphalia great efforts are being made to get more of the 
native ores of the Siegerland and Nassau into the Westphalian 
markets against the Spanish ores; but still, for the moment, 
it appears the latter can be delivered at Ruhrort cheaper 
than the former, though they are but a few hours distant, 
and the others have to make a longish sea and _ river 
voyage, and the railways help all they can by reducing — 
on native ores toa minimum. In quality there is not much differ- 
ence. The prices of native ores range from 7 for red and brown w 
to 10°50 M. p.t. for roasted steel stone. Forge pig is in pretty oon 
request at 39 to 42 M. p.t., as the mills and forges are running full 
time on fine sheets, bars, and girders. Spiegel costs 45 
to 46; Bessemer, 42 to 43; basic, 37 to 38; and Luxem- 
burg pig, 28 to 29 M. p.t.; foundry pig, 45 to 53 M. p.t. 
for the three sorts. Some of the rolling mills keep extra 
busy on bars, plates, and girders, as the building season is 
now near an end, and merchants wish to replenish their dwindled 
stocks before winter sets in, All that is at present required is 
higher prices. Wire rod mills are also better employed, chiefly on 
steel quality for export. Steel rails are as lifeless as ever; good 
bars and girders can be bought at 91 to 97, with concessions on 
large orders ; angles at 100 to 105, hoops at 100 to 105, boiler- 
at 139 to 142, and heavy sorts at 130 to 132, thin sheets at 

23, in Bessemer steel at 142°50 to 145, wire rods at 97 to 100 in 
iron, and 95 to 100 in steel; rivet iron at 115 to 130; wire nai 
125 to 135; rivets, 152 to 160; drawn wire 112, and in steel 115; 
steel rails, 120 to 125; sleepers, 122 to 130 M. p.t.; wheels and 
axles, 315 to 320; steel tires, 220 to 235 the set. The constructive 
works are still labouring under a deficiency of orders, and if more 
work does not shortly come in, which, however, is not expected, 
more hands will have to be discharged. If anything, the wagon 
builders seem to have the best prospect at mt. Zinc is dull, 
and the same may be said of coke and al, saan for house 
yugenm, and the quoted market prices of all three remain un- 
changed. 

The Belgian iron convention has not been of long duration. The 
combination was abused by some of the parties, through there 
being no legal control over them, who undersold plates in the 
Bruxelles‘market, and now the prices have lost their former firm- 
ness, The demand has gone back, and the formal dissolution of 
the syndicate may be at once looked for. Prices, though, are kept 
5 oD grt In France the market is still firm, though the price 
of 150f. for merchants’ bars did not last long, and the ironmasters 
are wisely now keeping the prices at a natural level, instead of 
attempting to keep them up at a forced height. 

On the 4th inst. one of Krupp’s monster guns was shipped at 
Antwerp for Italy, destined, as it is believed, for arming one of 
the new cupola forts at Spezzia. The gun has a 40cm. bore, a 
length of 14 m., and weighs without breech pieces 118,000k., and 
with them 121,000k. 1t was brought to the loading place on one 
of Krupp’s own wagons, which is 23 m, long, and runs upon sixteen 
pairs of wheels, 

It is gratifying to hear from local sources here that the manu- 
facturers of brass locks at Wolverhampton have regained their 
former lost ground and are now able to undersell the Germans in 
this article in the English markets, which has been brought about, 
itis said, by the English manufacturers having introduced new 
machinery for the purpose. This will doubtless enco manu- 
facturers in other branches to do likewise, and so beat off not only 
the German but the American competition. 


the occasion of the return of the first of the German Lloyd’s 


steamers from the East, the following paragraph made the round 
of the daily papers :—‘‘The astonishing success which has attended 
the subsidised N. G, Ll, steamers is reported from all quarters. 
The shares of the company have suddenly risen from 105 to ed =} 
cent,; the superabundance of cargo for the return voyage exceeded 
all e tations, for it appears as if New York goods for China 
were destined to be carried by these vessels. The N. G. Ll. is on 
the high road to entirely run the old srrmaaies off the line, which 
till now have had all the carrying to the East in their own hands,” 
For English readers comment on the above would be superfluo 
unless it were perhaps to sympathise with the unfortunate 

P. and O. and the Messageries itimes Companies, which are so 
soon to become things of the past. 

The following simple, efficacious, and ui quand, method is 
recommended for restoring burnt cast steel, ed; to its original 
good se and usefulness :—It consists in heating slowly and 
carefully to avoid sudden flashing up of three Be of pure 
colophany—black resin—and two parts of good boi i oil, 
stirring quietly all the time of melting, which produces a dark 
brown syrupy mass, and then introducing to. it the burnt cast 
steel whilst red hot. By repeating the operation the quality of the 
steel will be improved. 


EELS IN THE East Lonpon CoMPANY’S WATER Matns.—Great 
complaint is being made of the stoppage and of the pollution of 
the water in the mains of the East London Water a he 
dead eels, some of which were of several pounds weight. 
have for some time been found in this company’s mains, es 4a 


said to be the result of the giving way of a filter bed 
into the pure water basin. 
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AMERICAN NOTES. 


_ (From our own Correspondent.) 
New York, Oct, 2nd. 

As compared to a week ago prices are slightly | cia 
higher in several classes of goods. Textile pro- 
ducts are quotabl y higher on account of the 
advance in wool and its scarcity, and because of 
the movement on the part of manufacturers to 
buy “ony for future requirements. Merchant 
bar, plate, skelp, and tank iron are slightly 
higher for early liveries, but for late deliveries 
are selling at the prices of two weeks ago. 
Standard brands of foundry and forge weer 9 
more difficult to get owing to two reasons—firs 
to the heavy demand, which has Pio the fact 
cleaned up the and second] e fact 
that several large producers are refusing to sell 
their early winter production at present prices. 
The bar iron makers are commanding the market 
at 1 dol. 80c. to 1 dol. 90c. for refined bars. Nails 
have fallen off in demand, but are still 2 dols, 10c. 
at tide water, and 2dols. in the interior. Old 
rails have advanced 50c. ee ton in the hoage and 
500 tons of double-h sold yesterday, to 
delivered at Philadelphia, at 22 dols. 35c. English 
tees are selling at 21dols, 50c. and 22dols, 
Holders of American rails are asking 22 dols. 50c. 
for them, delivered at New York and Phila- 
delphia. Steel blooms have been cut out of the 
market by the 26dol. quotation. There are a 
number of inquiries in hand for large lots of 
bridge iron, steel rails, wrought iron pipe, and 
heavy plate iron. To-day’s lowest steel rail 
quotations are 34dols. at mill. Two Western 
Pennsylvania mills took orders this week for 
13,000 tons, and two Eastern mills are in negotia- 
tion to-day for mid-winter deliveries for the trunk 
lines, for which 34 dols. 50c. is asked. American 
bar and plate iron makers could use large quanti- 
ties of old rails, but are purchasing only for 
immediate needs on account of the high prices, 
It is questionable whether as favourable trade 
and industrial conditions have existed for many 
years. While demand is strong, and productive 
capacity fully oo for the legitimate require- 
ments, there is no dangerous tendency to artificial 
prices, or to over-production. Buyers are assured 
that when they need material they can obtain it, 
and that they do not intend to crowd prices up 
upon themselves, A great many wells are being 
bored in Western Pennsylvania and Eastern 
Ohio for natural gas, and the wrought iron pipe 
makers are offe contracts for pipe to 
delivered in February and March. Building 
activity continues unabated. The building con- 
tracts for the past month figure up five million 
dollars in amount. 


NEW OOMPANIES. 
following companies have just been regis- 


Aberavon Tin-plate Company, Limited. 

This company pro} to purchase the right and 
interests of Ric’ Morgan Lloyd, of Morriston, 
Glamorgan, under a a dated 20th ult., from 
Thomas Jenkins, formerly of Brynhyfryd, “Aber. 
avon, but now of Groes, Margam, aunty of 
Glamorgan. It was registered on the Ist inst. 
with a capital of £5000," in shares, for the 
purpose of page, in bar 
iron, steel, terne, and tin plates, The subscribers 


are:— 
Shares. 
John Powell, Lianelly, ironfounder .. 
*R. Morgan’ Lloyd, of tin- 
late works . 

John Jones, Aberavon, draper .. 
H. Morris, 4, Eliot hill, Blackheath 
J. Miliner, Laurence Pountney-hill, secre- 

of acompany ee 

Laurence ‘Pountney- -hin,” “fron 


J. "Fisher, Swansea, ‘accountant 
The number of directors is not to ie hens ‘thon 
three nor more than five; qualification, 10 shares; 
the first are the subscribers denoted by an asterisk. 
Mr. R. M. Lloyd is appointed managing director 
at a salary of £300, with an additional £35 to 
cover house rent, and will also be entitled to 
5 per cent, on the profits remaining after payment 
of £10 per cent, dividend. 


Fleetwood Salt Company, Limited, 

This company pro to acquire and work 
brine, mines of salt, rock-salt, and other minerals, 
brine shafts and springs, in Great Britain or else- 
where. It was registered on the 4th inst, with a 

capital of £50,000, in £10 shares, The subscribers 
are: — 


J. Wethered, Clifton, Bristol, collie: roprietor 
C. Thomas, Bristol 

H. Rawcliffe, C ‘brewer . 
W. Cochrane, M.E forth Rorinumberind 50 
F. H. Gossage, Soapworks, Widnes.. .. .. 50 
Timmis, Soapworks, Widnes .. 50 

A. Chalmers, 5, ~ Liverpodi, 
RK... accountant .. 50 
han 


The number of directors is ers to te lens, t 
three; qualification, 25 shares, 


Fielding Brothers, Limited. 

, This is the conversion to a company of the 

of wholesale, retail, and manufacturing 

pe and clock maker, goldsmith, silversmith, 

and jeweller, carried on by Thomas Fielding, 

trading in London as Fielding Brothers, and in 

— to acquire that branch of the said 

usiness known as the London Watch Club’s 

Association. It was registered on the 30th ult. 

with a capital of £60,000, in £1 shares, with the 
following as first subscribers :— 


Fielding, 48, Lombard-street, watch- 
maker 


& 

8. Newman, 20, ‘Ridigway-road, Thornton Heath, 
book-keeper . 1 

A. Bearl lett, 4, ‘Bcipio-street, Peckham, 
1 

F. “Langham, 2, Calcutia- road, “Tilbury, watch- 
1 
J.J. arris, Aiming n-street, “Hornsey-road as 1 
A. Wielding’ Thorold-road, Ilford. spinster .. .. 10 
Henry de Jersey, 168, Buckingham Palace-road 1 


The number of directors is not to be less than 
three nor more than seven; qualification, £100 
in shares or stock; the subscribers are to appoint 


the first and act ad interim. After £10 per cent, 
Pact annum —— has been paid to the share- 
olders, each ordinary director will be entitled to 
£3 3s. in respect of every meeting attended. Mr. 
is appointed managing director at a 
— « per annum, and a commission 
365 per bent of the net rofits in excess |: 
sufficient to pay £10 per cent. dividend. 


Gyrnos Tin-plate Company, Lnmited. 

This company was registered on the 5th inst. 
with a —_, of £18 ,000, divided into 60 shares 
of gui, Glamorgan 
in the parish o! Languick m the 
29th ult, The subscribers are 


4 


H. 
F. Player, —_ works manager .. .. .. « 
R. Powell Morgan, Swansea, solicitor .. .. 

The number of directors is not to be less than 
three nor more than five; the company in general | 8 
meeting will determine remuneration. 


Halkyn Hall Mineral Company, Limited. 
Halen company proposes to ie ire and work the 
mines, parish of Halkyn, Flint. It 
mare on the 6th inst. with a capital of 
£10,004 in £1 shares, with the following as first 


Shares, 

A. Crompton, Rusholme-road, Manchester, 
100 

W. Gilbert, 77, Bloomsbury-road, * Manchester, 
broker .. 100 
W. Rusholme-road, “Manchester, “commis- 

sion 

*R. G. Nelson-street,, Manchester, che- 
mical manufacturer 50 
*J. Woolcock, M.E. Bootle, ‘Liverpool 100 

T. Shaw, 377, tock port-road, Manchester, 
builder .. .. 50 

*J. E. Chapman, Stockport road, "Manchester, 
licensed victualler 25 


The number of is te be than 
three nor more than seven; the first are the 
subscribers denoted by an asterisk; qualification, 
20 fully-paid shares; remuneration, £100 per 
annum, 


J. P. Jackson and Co., Limited. 

This is the conversion to a company of the 
business of engineer and sundriesman to the wine, 
spirit, and aérated water trades, carried on by 
John Perkins Jackson, at Liverpool. It was 
registered on the 6th inst. with a capital of 
£20,000, in £5 shares. The subscribers are :— 


ershouse, Waterloo, Liverpoo! 50 
*C. Willmer, Birkenhead .. 
*H. A. Steer, Rhyl, wine merchant -- 20 
John Lyon, Lord Nelson- Liverpool, 
1 
1 


wai 

J. 83, Hamilton- street, “Birkenhead, 
merchant . 

J. 40 Duke-street, Liverpoo, wine mer- 


1 
The amber of is te be ton than 
three nor more than seven; the first are the 
subscribers denoted by an asterisk ; qualification, 
20 shares. The company in general meeting will 
t the r of the board. 
ackson is appointed managing director upon 
terms specified in an unregistered agreement. 


Canadian eatin’ mie Mining Company, 


This company p on mining 
operations in Australia, or pe Re and also 
the business of a mining, milling, smelting, and 
trading company in all branches, It was registered 
on the 30th ult. with a capital of £70,000, in £1 
shares, with the following as first subscribers :— 


A. Brogde en, J-P., 9, Victoria-chambers, West .. 
J. Shaw k 1, South Eaton: 


Mace, Brodrick-roud, per Tooting ee 
F. Richard, 8, ton 
W. Bridges, 120, road, N, “clerk 
W. J. Lavington, Dashwood House, 1 Broad- 
street, secretary to a company 1 
The number of directors is on te he eon: than 
three nor more than five; the subscribers are to 
appoint the first; qualification for subsequent 
directors, 100 shares. The remuneration of the 
board is to be at the rate of £200 per annum for 
the chairman, and £100 per annum in respect of 
each director, with an additional sum equal to 
5 per cent. of the net profits available for dividend 
or bonus after 10 per cent. has been paid. 


Transylvanian Guid Mining Company, Limited. 

This company proposes to uire a mineral 
property known as the mines of Vulkoj, near 
Zalathna, in Transylvania, in ‘the kingdom of 
Hungary. It was — on the 6th inst. with 
a capital of £120,000, in £1 shares. An un- 
registered agreement of the 30th ult. between 
Messrs. Adrien Hemipel and Sultet de Frontin of 
one part, and D. Elliott (for the pemageng) « of the 
other part, regulates the purchase, sub- 
scribers are :— 


*H. Currie, J.P. 8t. west 8.W. 200 
*Colonel G. B. 2 200 
un., 12, Hansell-street, E.C., mer- 
A. H. Sayle, 14. ‘Denmark-street. as 1 
W. Skinner, 283, Strand, contractor .. .. .. 1 
The number of permanent directors is not to 
exceed seven, nor to be less than four; qualifica- 
tion, £200 of the nominal share capital. e first 
four subscribers, and Mr, Adrien Heimpel, of 
Beziers, France, are the first directors. Mr. 
Heimpel is appointed managing director at a 
salary of per annum, and will serve on the 
board without further remuneration. The re- 
muneration of the permanent directors will be 
per annum, of which the chairman is to 
receive £200, and each other director £150, and a 


further sum equal to 5 per cent, on the paid-up 


capital when 15 pe ed on cent. dividend is paid. The 
directors will receive travelling and other 
<n properly and necessarily expended by 


London-Scottish ie: Insurance Company, 


Registered on the 6th inst. with a capital of 
£20,000, in £1 shares, to transact plate and other 
glass insurance business. The subscribers are :— 


Shares. 
30, Bury-street, E.C., wholesale 
Queen Victoria-street, E.G, whole- 


sale ironmonger .. 
10, King’ William-street, secretary 


W 73, “Knightrider- street, builder « 50 
*D. Young, 213, Clapham: ham-road, auctioneer, &c. 50 
& 16, Weymouth street, Portland- 
239, New-cross-road, contractor .. 
The number of directors is not to be less than 
nor more than seven; the first are the 
subscribers denoted by an asterisk, and Mr. Henry 
_ qualification for subsequent directors, 100 


THE PATENT JOURNAL. 
Condensed from the ot the Commissioners 0} 


Applications for Letters Patent. 
tents have been ‘‘communicated” the 
“name and addres address of the communicating party are 
P 


5th October, 1886. 
12,613. Borrte Stoprers, &c., T. Sugden and T. 


ylor, 
12,614. Jomst for CourLixc Tusrs, F. A. Williams, 
Wolverhampton. 
12, Carpinc Macaings, &c., W. Cunningham, 


12,616. LOADING Firg-ARMS, A. Crerar.—(A. 
. Savage, United States 

12, 617. J. ‘Allison.—(The Tele- 
grap! pany, nited States. 

VENTING Casks, T. P. Richards and J. Davies, 

verpoo! 

12,619. Dovsre Lixx Covupuine for Rartways, C. J. 
Howe, erland. 

12,620. Screw Curtain Hook, G. Peake, Crewe. 

12,621. Stoppers for Borries, A. Philburn and A. 
Moors, , Ashton-under-Lyne. 

12, 622. "MANUFACTURE of STENCIL Prates, J. Hall, 


8. 

12,623. Exvectric Sarety Lamps in M. Settle, 
anchester. 

12,624. Service CanTgen, G. T. Plunkett, 


mdon. 

12,625. Pipe Cases, W. A. Peirce, London. 

12,626. Water for Steam Boiveas, W. G. and C. W. G. 
Little, Rotherham. 

12,627. Lap Macutines for CLEANING CoTToNn FIBRE, 
W. Taylor, Manchester. 

12, Prunina Apparatus for Tregs, J. Gordon, 


12,629. ACTING BRAKE for PzRAMBULATORS, W. 
H. Moody, Freemantle. 

12,630. Zinc, W. 8. Squire and S. C. Cuth- 
bert, London. 

12,631. Couptines for Rops, F. A. Williams, 

olverhampton. 

12,632. TRANSMITTING ELECTRO-MAGNETIC ENneroy, J. 
M Kent, London. 

12,633. Mortise Lock, K. O. Peez, London. 

12,634. Compounp Enaines, W. A. Young, Glasgow. 

12,635. Fastenine for LEaTHER Razor Strops, W. W. 
Pellett, London. 

12,636. Detectors for Marsh Gas, B. J. B. Mills.—(N. 

United States. 

12, 637. Lawn TENNIS Racquets, A. Shaw and A, 
Shrewsbury, London. 

12,638. TELESCOPE for Domestic Purposes, J. 
Kelly, London. 

12,639. Fitrina the Dark to PHoToGRAPHIC 
CAMERAS , F. Miall, London. 

12, i640. Gas ENGINEs for Heatine Water, H. Sutcliffe, 


12, Prates for F. R. Booth, 
8 

12,642. AxraTED Liquip J. 
Stones, London. 

12,643. Linen Butrons, J. Koch, London. 

12,644. Stoppinc BottLes, W. London. 

12) 645. OPERATING SEWING MACHINES by Hanp, J. 
Pendlebury, London. 

DRavGHT Borter Furnaces, W. Shaw and 

ran, 
12,647. Boots, — and A. Black, Glasgow. 
12,648, PREVENTING from SINKING, J. A. 
nninger, London. 
12,649. SELF-EXTINGUISHING CANDLES, D. G. Martens, 


mdon. 

12,650. SELF-HoLDING ToasTING Fork, L. J. Whit- 
greave, Sheffield. 

(2, Sarety Lamps, &c., J. W. Swan, 

ndon. 

12,652. Ox:pistne Oixs, A. and L. Q. Brin, London. 

12, 653. STEERING MecHanisM of a TOBOGGAN CARRIAGE, 
a 8. Brown and A. Vickers, London. 

12,654. Vermin Traps, C. Walker and W. Allsopp, 


ndon. 

12,655. Cookina Stoves, W. P. Thompson.—(L. &. 
Browning, Newfoundland, 

— Batrerigs, A. J. Boult.—(H. B. Cox, United 
tates. 


12,657. Macuines, T. Fowler and T. B. de 
‘orest, 
12,658. Boult.—(W. 7. Vale, Canada.) 
12,659. Watcues, &c., F. Leman, London 
12,660. AUTOMATIC Car Coupters, A. J. "Boult,—(J. D. 
Ripson and R. Watson, Canada.) 
12,661. TH1LL Coupiines, W. H. and H. E. Hannan, 
L. Miller, and M. L. Wright, London. 
12,662. CHECKING the LenotH of Time Cass, &., are 
on Hire, W. Hutchinson, 
= R. Macpherson and M. 
London. 
Grain, Berrigs, and Seep, G. Hart- 
nb, 


12,665. Power on the SHarts and of 
Stream Encines, &c., F. I. Nibbs, London. 
12,666. VELOCIPEDES, ‘i. er, London. 
Stoprine and ReE-8TaRTING TRAMWAY CARS, 
» W. Newell, London. 
of Wires for Fencrino, &c., W. J. P. 
Walker and W. Walker, South Norwood. 
12,669. TrotTine SuLky, C. 
12, CASTRATING InsTRUMENT, A. M. Clark.—{J. 
Trullinger, United States ) 
for CHALKING BILLIARD Cugs, J. Brown, 


12,672. Steam Enarnes, J. J. W. Judy, 
N. T. Hic rks, and J. B. Harris, Londo 
Boxes and Huss of WHEELS, Lane and 
A. McCrimmon, London. 
12, 674. SCREW Prope.iers, C. P. Wetherill, London. 
12,675. Foroine by HypRrav.ic Paassune, W. D. 
Allen, London. 
12,676. Rartway Car Courters, &c., I, Cornwall.— 
(@. Canada.) 
12,677. Bows for ArcHERY Practice, H. F. Coombs. 
—(H. Whiteside, Canada.) 
1364 678. Carpet Beatinc or CLEANING Macnines, J. 
ithers, Kingston-on-Thames. 
12,679, Dryine Grain, &c., A. Kreps, London. 


12,680. Rarway or TaaMway WHEELS, 0. Imray.—(J. 
G. Hill, United States. 
12,681. Hivgs, &c., from E. P. Nesbit, 


on, 
— Protection of Frame, F. B. Hanbury, Maid- 


tone. 
12,683. AUTOMATIC MusIcaL E. 
Edwards.—(0. Meinhardt, Germa: 
12,684. ALLoys, A. and J. W 
A. H. Hearington, Lond 
AS PS, don. 
12,686. Magazine Fire-arms, E. A. Salvator, London. 
12,687. CLosixa or Stoprerine W. Fitch, 


12,688. Borries, &c., W. B. Fitch, London. 
12) 689. Worm for Hoistixa Purposgs, W. H. 
Harfiel on. 
Fastengrs, I. Dorel and E. Crumitre, 
on. 


12,691. Mecuanism for APPLYING G. F 
Redfern. —(W. McCalman, Victoria.) 
12,692. Iron and H. W. Bessemer 


12,693. Meters, E. B. Donkin, London. 

12,694. Apparatus for LiTHOGRAPHIC 
Srones, R. Koch, London. 

12,695. SPINNING Tops, J. Pascall, Lond 

12,696. PRINTING Macuun, P P. O. de Cler- 

mont, Lo 

12,697. Borers, H. H. Lake.—(W. E. Kelly, 
Unite d States. 

12,698. Heatinc Apparatos, W. E. Thursfield, London. 

12, 699, Stoppers for Borrues, &c., H. H. Lake. —(The 
Deverall Manufacturing Company, United States.) 


6th October, 1886. 
12,700. Macuines for CoaTING PHOTOGRAPHIC PLATES, 
B. J. Edwards, London. 
12,701. Licut Reapinc Macurng, 8. Johnson, Ilford. 
12,702, Hanainc and OPENING CASEMENT Winpows, E. 


Leeds. 
12,703. Harness and SADDLE CrupPeR Docks, F. H. 
Cottrell, Bristol. 
12,704. Heaps for Weavine Looms, C. Longbottom, 
Bradford. 


or 

12,705. Openrna and Creaninc Cotton, &c., J., R., 
and J. Greenhalgh, Manchester. 

12,706. WricHinc Macuines, F. C. Lynde, Man- 
chester. 

12,707. ATracutnc Rartway Cuarrs to METALLIC 
Sveepers, H. J. Harman, London. 

12,708. Constructinec, &c., Port Licuts to Iron or 
Stree. Vesses, C. J. Howe, Sunderland. 

12,709. _ Lamps and Buryens, J. M. and J. Lamb, 


Londo 
12,710. ‘Sem of Grey Corton, &c., T. Pickles, 
Manchester. 
12,711. Water and Fivrp Meter, J. Sanders and H 
omas, Lon 
12,712. TREATMENT “of Gums for VarnisH, W. R. 
Hodgkinson and A. a London. 
12,713. Bepstgaps, &c., I. Chorlton pone G. L. Scott, 
anchester. 
12, eon Hypro-carRzbon Lamps, F. R. Baker, Birming- 


12,715. Ferruce Stop Vatve for Water, W. H. 
‘oster, Halifax. 
12,716. Winpow B.iinp FvrRNITuRE, J. Campbell, 


undee. 
12,717. Fixine Cork Rrxos in Necks of Botrues, J. 
Tiffen, Carlisle. 


e 

12,718. T. Dykes, Glasgow. 

12,719. Retaitine of Spirits, &c., J. Livingstone and 
J. McHardy, Dollar, N.B. 

12 Copper, C. Heus«r 


on. 
12,721. MovaBLe Giass Measures, J. Worthington, 
Black 1. 


pooo! 

12,722. Mixinc Drizp Air with Perroteum, J. A. 
Walker, London. 

Sagar, W . Simpson, and N. ndon. 

12,724. Suppiyine Tar FuEL to J. T. Key, 
Sheffield. 

12,725. SHIELDS for Prorectinc VessE.s, W. Rawson, 


‘ax. 
12,726. Butron Fasteners for Boots, &c., W. Stuart, 
12 pee Pourixa Water from Mines, C. Blagburn, 


12, AcToaTeD by a RectprocaTING MoTIoN 
the Hanns, A. Tatham, London. 
12,729. TREATING, &c., Tin and other Minera OREs, 
. M. Edwards, London. 
12, 730. Dry Gas Meters, J. L. Cloudsley, London. 
12,731, CIGARETTES, A. Parmelin, London, 
SaFety ADVEBTISING Poursz, L. de Wyttenbach, 
ndon. 
12,733. MuLiers for Heatine Liquips, &c., J. Kerfoot, 
London. 
12,734. PockET-KNIVES, A. London. 
12 or F. H. Street and C. Ellis, 
ndon, 
12,736. TREaTING WHEat GERM and BRoKEN WHEAT, 
R. Smith, London. 
CINDER-SIFTER and DeivererR, D. Johnson, 


12,738. J. Walsh, London. 

12,739. Buinp other Corps, 8. Grafton, London. 

12, 740. Testinc Vision for Cotours, C. 8. Jeaffreson, 
Newcastle-on-Tyne, and W. Curry ‘and J. F. Pickard, 


mdon. 

12,741. RENDERING the of Fuses Incompus- 
TIBLE, G. J. Smith, London. 

12,742, METALLIC Harnrcs for Looms, A. Dufour, 
London. 

12,748. AppLyine Docrors” for RoLLER PRINTING, 
J. Wilkinson and H. Bateson, London. 

12,744. Boots or SHogs, J. Horner, London. 

12,745. MARTIN ANcHoR, H. Martin, London. 

2 746. Lirt, P. G. Backman, London. 

12,747. and Varyino the Suprty of 
‘Actuatine Fiurp to the CyLiNpERs of Sream, 
Enarnes, G. F, Alder, London. 

12,748. DEvICES EMPLOYED for CARRYING OUT a CERTAIN 
Novet RecrEATIONAL GaME, W. Stobbs and E, L. 
White, London. 

12,749. *Cuimngy Pors for PReEvENTING 
Dravauts in Cumnevys, J. Morris, London. 

12,750. ARTICULATED for ‘OrtHopapic Pur- 
Poses, E. Edwards.—(A. B. Bruyge, France.) 

12,751. Loapinc VEsseLs with Coat, &c., Sir W. T. 
Lewis, Aberdare, and C. L. Hunter, Roath. 

LOADING Coat, &c., into Vessexs, Sir W. T. 

Aberdare, and C. z. Hunter, Roath. 
12,758, Racquets for Lawn Tennis, &c., W. Phillips, 


London. 

12,754. Grove, G. T. Newling, London. 

12, 755, INSTANTANEOUS SHutTTER for PHOTOGRAPHIC 
Cameras, J. Leisk, Glasgow. 

12,756. DISTRIBUTION of Evecrric Enercy, R. Dick 
and R, Kennedy, Glasgow. 

12 757. PREPARING Cop LIVER Om, R. de Bruce 
Trotter, Glasgow. 

12,758. — SOFTENING Apparatvs, A. Black, jun., 


Londo! 
12,759. for DovUBLE-BARRELLED Guns, L. W. 
+ London. 
7th October, 1886. 

12,760. Hoipina Tressers, &c., More Srcurevy, A. 
‘Edmondso son, J. B. Moorhouse, and T. A. Proctor, 
Skipton-in-Craven. 

12,761. Looms for Weavinc CrimpED Fasrics, T. 

‘son, Bradford. 

12.762, PACKING MANUFACTURED ToBacoo, J. Howson, 
London. 

12, 763. PREVENTING SNARLING in the Winpisc of 
Yarn, C. A. Byrom, T. Schofield, and T. Lyon, 


Manchester. 
12,764. Trap for Waste Water OvTLETS, W. R. Harris, 

Manchester. 
12,765. SPREADING WATERPROOF MATERIALS, &c, On 


Faprics, R. K. Birley, Manchester, 


pe 
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12,766. Wire Bevts for Screens, &c., N. Greening, 
Manchester. 


12,767. Castine Natts, T. Francis, H. Makepeace, and 
W. Wand, Birmingham. 

12,768. Knot used in the MANUFACTURE of FisHING 
Nets, A. J. Allan, Glasgow. 

12,769. Rerorts, W. Burns, Leith. 

12,770. Gatvanic Batrertes, W. H. Munns.—(d. 
Merzbach and S 0. Eisele, Germany.) 

12,771. W. H. Munns.—(H. Merzbach 
and S. 0. Bisele, Germany.) 

12,772. Manore from Spent 
Wasn, W. S. Squire, London. 

12,773. CanpLe SHape Houpers, D. Patterson and H. 
Russell, Glasgow. 

12.774. Grinpino Paint, &c., T. F. Hind and R. Lund, 
London. 

12,775. PeramBucators, H. J. Lawson, Coventry. 

12,776. Derecrion and Prevention of the ALTERA- 
TION of the AMounts and FicuREs on CHEQUES, &c., 

,777. DELIVERY xX for CiGaretres, &c., H. K. 
Bromhead, London. i 

12,778. GENERATING ELEctRIc Currents, 8. F. Walker, 
Cardiff. 


12,779. RecuLator and Batrery, J. B. 
Medland, London. 

12,780. BorrLes and Stoppers, 0. Sumner, Oldham. 

12,781. Mitts for Trituratinc, &c, MaTERiats for 
PaPER-MaKING, &c., T. Routledge.—(A. Abadie, 
France.) 

12,782. Pianorortes, G. Green and C. and G. P. 
Savage, London. 


12,784. Toorn Brusues, E. A. Stretton, London. 

12,785. Miniature Gia for CHILDREN, J. Simpson and 
8. T. Fawcett, London. 

TeLePHONEs, W. Wheatley and W. P. O'Reilly, 

mdon. 

12,787. Wueets, E. C. F. Otto, London. 

12,788. and Parasois, R. W. Thomas and 
P. C. Smith, London. 

12,789. Toorn and similar Brusues, I. E. Clifford, 


mdon.~ 
12,790. Smokers’ Winp and Rar Licut, F. Childer- 
stone, London. 
12,791. Sroprerinc Borries, W. Flatau and A. D. 
rner, London. 
12,792. Macutne Guns, T. Nordenfelt, London. 
12,793. ORNAMENTAL Pottery Wark, H. L. Doulton 
and W. P. Rix, London, 
12,794. Muzzce for Horses, M. B. P.. nm, London. 
12,795. for Tozacoo Pirss, &., L. F. D. 
, London. 
12,796. Suvut-orr Vatves or Cocks, D. J. Morgan, 


London. 

12,797. Topacco Pipes, A. M. Clark.—(J. B. Roux, 
France. 

12,798. Recutatina the Fiow of Gas and Arr, W. J. 
Sawyer, London. 

12 799. Oxupisine O118, &c., C. Schill and C. Seilacher, 
London, 

&th October, 1886. 

12,800. Drawrye Compasses, W. J. Harris and H. T. 
Parr, Walsall. 

12,801. Heatine and Gasez, H. Kenyon, 
Manchester. 

12,802. SypHon-BoxeEs, J. Edwards, Wednesbury. 

12,803. Botries, J. H. Batty, Manchester. 

22,804. Tins and Movuips for Buns, &c., J. and H. 
Smith, Sheffield. 

12,805. Barns, E. Dummer, London. 

12,806. Stipe Rouves, G. Buusfield, London. 

12,807. Fotpinc Paper, L. McFarlane, St. Mary Cray. 

12,808. Gas Fires, Stoves, or FuRNAcEs, F. W. Hart, 
London. 

12,809. Fryers for &c., Macutnes, J. W. 
Scott and J. Carr, Loudon. 

12 810. Markinc CHEMicaL, &c., Borries, W. Lane, 
London. 

12,811. ConverTIBLe Veiocipepes, A. C. Downing, 
London, 

12,812. DeLivery of Warr from Beams, T. Mason, 


ndon. 
Cure of [ncrow1ne Tor-nalLs, J. Beauchamp, 
ondon. 

12,814. Takrne-uP Motion for Looms, J. Mason and J. 
Jump, London. 

12,815. Workine Sionats and Switcues, J. Ford, 
London. 

12.816. Lirrinc Surps, E. Beyerhaus, London. 

12,817. Gas Insectors, A. C. Henderson.—{V. Morel, 


France.) 
Seconpary Batreries, W. W. Beaumont, 
ndon. 
12,819. SeLF-cLosinc VaLve Unions, J. G. Redgrave, 
Birmingham. 
12,820. Coverincs for the Heap, E. Bluck and H. F. 
Thlee, London. 
12,821. VeLocipepes, A. Gibson, London. 
12 822. Loom for Weavine Exastic Fasnics, G. F. Red- 
fern.—(P Leperre, Belgium.) 
12,823. Fasrenine for Shor Ties and Boor Lacsgs, T. 
Hooper and 8. G. Moore. London, 
12,824. Winpow Fasteninas, J. Pollock, London. 
12,825. GLoBuULAR or other Steam Enoines, T. Mudd, 
Liverpool. 
12 cra Eyevets, E. A. Jahncke and H. W. Herbst, 
ndon. 
12,827. OscrLLaTinc Sranp, A. J. Eli and E. Blewitt, 


mdon. 
12,828. Gas-HEATED SmoorHine Irons, W. Beecroft, 
naon. 

12,829. Preparinc INGREDIENTS for TREATING SEWAGE, 
é&c., G. W. Bremner, London. 

Operating Sewine Macuines, G. Freeman, 

ndon, 

12,831. Arracuinc the SHoss of Beasts of BURDEN to 

their Hoors, C. Colombati, London. 
2,832. Drivine Screw Pixzs, F. Hilton, London. 

12,833. Sussectine the Person to the Action of ELEc- 
TRIc Currents, A. Leiseau and O. Pierrard, London, 

12,834. E. Edwards.—(P. M. J. Byssau- 
tier, France, 

12,835. ALuoys of Iron, A. T. D. Berrington, London. 

12,836. Evevets, 8. H. Keeling, London. 

12,837. and Ssaapine MetaL CYLINDERS or 
Tunes, J. A. and J. Hopkinson, Lond on. 

12,838. Mountine Guns in Batrerigspr Forts, T. Hitt, 
London. 

12,839. Puteys, &c., R. Clayton and W. Bran- 
ford, London. 

Syncuronisinc Ciocks, C. E. Hoefling, 


ndon. 

12,841. Deep Sea Sounprna, J. G. Jones, London. 

12,842. PrRopeLtinc for Saips and VESSELS, 
R. T. Turnbull.—(/. Plimmer, New Zealand.) 

12,843. for SHips and other 
Vessets, R.T. Turnbull.—{/. Plimmer, New Zealand.) 

12,844. Lapres’ Dress ApjusTers, A. C. Herts, 
London. 

12,845. ORNAMENTATION of Hats, &c., 8. P. Howard, 
London. 

9th October, 1886. 

12,846. Compine Bristies, W. 8. Yates, Halifax. 

12,847. Cicars, &c., J. Jackson and F. Sunderland, 
Birming 

12,848. Sounp1nGs from a Movino VESSEL, 
J. Joly, Dublin. 

12,849. Automatic VENTED Sutves, J. Lockwood, Man- 


chester. 

12,850. Treatment of SewacE by CLariricaTion, &c., 
F. P. Perkins, Exeter. 

12,851. Waeets for Peramputators, &c., W. J. Rae, 
Grimsbury. 

12,852, Umprecras, J. G. Kincaid, G Ww. 

12,853. Carp TaBies, L. Collman, London. 

12,854. CoupLine of Wacons, W. B. Maxfield and J. 
W. Hancock, Leicester. 

12,855. Lock Nut, J. Dangerfield, Birmingham. 

12,856. BepsTeaps with Atracument for SPRING 
Martresszs, G. and E. Woods, Liverpool. 


12,857. Securtne Screws or to Brackets, &c., 
H. Munslow, Birmingham. 

12 858. CaLcuLaTine Macuines, 8. Tate, London. 

12,859. Meter, &c., F. W. Dick, Glasgow. 

12,860. Screws, A. Muir and J. Humphrys, London. 

12,861. TrREaTMentT of Fume in Leap Works, J. War- 
wick, Newcastle-on-Tyne. 

12,862. Rotary Enotves or Motors, W. P. Thompson. 
—{W. K. Austin, United States. 

12,863. SLeePeRs and Cuarrs for Rattways, J. M. 
and C. While, Darlington. 

12 864. Dynamo-ELEcTRIC Macutnes, W. H. Munns.— 
(H. Merzbach and S. 0. Eisele, Germany.) 

12,865. Gas Propucers, R. Grant, Glasgow. 

12,866. Miners’ Lamps, J. Gilchrist and D. Ballardie, 
Glasgow. 

12,867. Measurine of Cotour in TRaNs- 
PARENT Boptes, J. W. Lovibond, Salisbury. 

12,868. Borries, W. Breftit, London. 

12,869. Pocket Fow inc Pieces, J. T. Cooper, Bir- 


mingham. 

12.870. Brakes for WHEELED VERICLTts, M. M. de Budai, 
London. 

12,871. StretcHING Trousers, &c., A. Schwabacher, 
London. 

12,872. Toy, J. D. Gay, London. 

12,873. Nove, ADVERTISING Mepium, E. J. James, 
London. 

12,874. for Connectina the Prat- 
Forms of Raitway Stations, &c., T. Stanford, 
London. 

12,875. MecnanicaL Puzzve, &., J. and N. R. Hep- 
worth, Leeds. 

12,876. JEweLtery, J. Cook, Birmingham. 

12,877. CanpLesticks, Bosshardt.—{J. 7. Warburton, 
New Zealand.) 

12,878. Rotary Tips, G. Furness, London. 

12,879. Drapers’ Busts and Bopies, A. W. and G. B. 
Childs, London. 

12,880. ARmaTuRes of DYNAMO-ELECTRIC MACHINERY, 
&c., R. E. B. Crompton, London. 

12,881. Hanp S.otrine or Macuine, R. Dick, 


London. 

12,882. Lock Nuts for Screw Bouts, R. Marshall and 
G. H. A. Thunder, London. 

12,883. CaLoric Encrnes, M. Nobiling, London. 

12,884. MovaBLe Arms, &c., for Fotpinc Seat of a 
Victoria Parton, &c., W. Rixom, Barnes. 

12,885. Sewinc Macurye, H. Sommerfeld, London. 

12,886. Curtinc the Pitre in Looms for WEavING 
Dovs.e Fasrics, E. Greaves, Bradford. 

Bet or Droms, A. B. Perkins, Brad- 


01 
12,888. Rotary Enornes, L. Zechmeister and P. J. 
Weber, London. 
12,889. Cnimneys and Cuimney Tops or C. Pps, H. 8. 
Ob! . London. 
Prerarinc Foop from Cerrgars, J. Low, 
ondon. 
12,891 Svcrion TuseE for Ferpine, &c., Borries, R. K. 
Boyle, London. 
12,892. CarriaGe Fire-escapes, C. H. Averberg, 
London. 
12,893. Sewinc Macutnes, W. Beecroft, London. 
12.894. Setr-sustarnine Lirts, A. Attwood and T. W. 
Barber, London. 
12,895. Toots for Forminc the Necks of Borrugs, F. 
Foster, London. 
12,896. Purtinc Tension on Skins of Bansos, &c., T. 
Robson, Kingston-on-Thames. 
12,897. Sroprers for BuTrLes, Jars, &c., W. Shepherd, 
London. 
12,898. MaTeriat for Packrna, I. Steinhart, London, 
12,99. Hyprau.ic Lirts, T. P. Ford, jun., London. 
12,9 0. Scorinc Pasrepoarps, &c., H. Gardner.—(J. 
Scherbel and T. Remus, Germany.) 
12,901. VeLocipepEs, H. Laming, London. 
12,902. Smoornine Irons, W. Tully, London. 
12,903. Type Writers, 8. A. Grant, London. 
Hanp_e Bars of VELocipepges, E. Redman, 
ndon. 
12,905. Betis for VeLocirrpeEs, E. Redman, London. 
Sacks while Fituine, W. P. English, 
ndon, 


and L. Q. Brin, London. 
12,908. NapHTHot & NaPHTHYLAMINE-MONOSULPHONIC 
Acips, G. Pitt.—(L. Cassella and Co., Germany ) 


11th October, 1886. 


12,909. Serrinc Dorrinc Comps for CarpING ENGINEs, 
F. Mills, Heywood. 

12,910. Bicycies, &c., H. Pipe, London. 

12,911. Furniture Castors, J. Crowther aud W. 
Dollin, Manchester. 

12,912. Gas Motors, D. Clerk , Glasgow. 

12,913. Form of Reapina Guasses, F. Howchin, 
Liverpool. 

12,914. Borter for Heatina Purtic Buripines, W. 
Whitehead, Gateshead-on-Tyne, and A. Emley, 
Newcastle-upon-Tyne. 

— Burton Fasteners, 8. M. Taylor, Sutton Cold- 
field 


12,916. Removinc the Pressure of Steam on the 
Vatves of Steam J. D. Smith, Woolstone. 
12,917. Connectinc Knire Bars to HEELS in Mowinc 
and Reapine Macuiyes, T. Stirrup, Liverpool. 

12,918. Looms, W. Bagshaw, Batley. 

12,919. Vatve, &c., H. Roberts and H. Roberts, Skip- 
ton-in-Craven. 

12,920. Heatinc and Cookinc by Stream, C. E. 
Saunders, Heavitree. 
12,921. Bixpine the Loosz Exps of Matrresess, &c., 
W. Sturcke, London, and R. W. James, Brockley. 
12,922. Lawn Tennis Marker, J. McHardy and R. 
Brand, Dollar, N.B. 

12,923. Lawn Tennis Pctes, &c., J. McHardy and R. 
Brand, Dollar, N.B. 

12,924. BuiLt-up Cranks, J. 8. Fairfax, London. 

12,925. Horseshoes and E. Dejean and E. 
Rochester, London. 

12,926. Hotpinec Pens, &c, for Writinc, &., W. M. 
Sloman, London. 

12,927. Snaps and Catcnes for JEWELLERY, &c., L. C. 
Dettmer, London. 

12,928. ConverTING ALTERNATE Rotary Morion into 
Continuous Rotary Motion, J. Radcliffe, East Ret- 


ora, 
12,929. Epainc, &c., SuHeeT Mera, D. Smith, jun., 
di 


mdon. 

12,930. SoorkeE Mix, C. Sheppard, London. 

12,931. Comprnep and WaLKiNG Stick, J. 
E. Bonnevaux and P. Verrier, Londun. 

12,932. Comprnep Hat Brusu, Hat Reviver, and 
Brusu, W. A. Roadknight, London. 

12,983. WaTeR Heater, J. Knowlson, London, 

12,934. Date Inpicator, C. Lund, London. 

12,935. Banp Putteys, A. T. Booth, London. 

12,936. CanLe Tramways, E. Pritchard, London. 

12,937. Brakes, F. Tentschert and F. W. Minck, 
London. 

12,938. SHooTiING PLanes, J. H. Mullen, London. 

12 ExpanpinG PortTManTgavs, &c., J. H. Mullen, 

mdon. 

12,940. Stranp for Hotpine Carps, &c., C. Dibdin, 
London. 

12,941. Gauors for ContTROLLING the Pressure of Gas, 
A. A. Joy, London. 

12,942. Benpinc Prates, J. Platt and J. Fielding, 
London. 

12,943. Scourtnc SeveRAL Pieces of Goons 
Simvu.traneous.y, A. J. Boult.—(M. Guizard, Spain.) 


SELEOTED AMERIOAN PATENTS. 


(From the United States’ Patent Office official Gazette.) 


$46,301. Gas Retort Furnace, George A. Mcllhenny, 
Washington, D.C.—Filed April 30th, 1885. 

Claim.— The: mbination of a retort oven or chamber, 
A, fire pot C, flue D, and mixing chamber g, provided 


with hot air inletse and gas outlets /, and upright 
dividing blocks L, of less width than the outlets and 


placed centrally thereover, whereby the gases are 
thrown equally toward the air inlets at each side. 


346,478. Bitt anp Socket Jornt For WATER AND 
Gas Pipes, Albi L. Holmes, Grand Haven, Mich.— 
Filed April 16th, 1886. 

Claim.—{1) In a p'pe coupling. the ball and socket 
section A and B, having en adjacent portions, 
one fitting within the other, and of greater diameter 
than the outer ends thereof, and the plates C, formed 
separate from the said sections, and having central 
openings fitting the outer surfaces of the enlarged 
portions of the coupling sections, said plates having a 
space between them to admit of their proper adjust- 
ment, combined with bolts and nuts for securing the 
said plates and sections in place, substantially as set 
forth. (2) In a pipe-coupling, the combination, with 
the ball and socket sections A and B, having enlarged 
adjacent portions, one fitting within the other, of 


346,478 


KS 


ter diam:ter than the outer ends thereof, and 
aving also the shoulders a and b, with a space 
between them, of the separated plates C, fitting the 
said enlarged portions of the said sections, and the 
interlinked jointed bolts and their nuts for holding 
said section and plates in place, substantially as set 
forth. (3) In a pipe-coupling, the combination, with 
the ball and socket sections, of a packing consisting 
of a wooden gasket, a hard metal ring, and an inter- 
—. ring or gasket of soit metal, substantially as 
set forth. 


346,502. Low-pressurE Enoine, Addison V. San- 
Jord, Elmira, N.Y.—Filed January 18th, 18%6. 

Claim.—({1) The combination of the boiler, the up- 
right condenser isolated from and supported erect 
independently of the boiler, and the engine secured 
to the condenser at the side farthest from the boiler 
and supported thereby, substantially as described and 
shown. (2) In a low-pressure engine, the combina- 
tion, with the condenser and driving shaft of the 
engine, of a pump having its suction pipe connected 
with said condenser, a crank mounted loosely on the 


(346,502) 


ic ic 


driving shaft, the piston rod of the pump connected 
with said crank, a clutch between the crank and 
shaft, and adapted to fasten said parts together when 
turned in one direction, and to release the same when 
turned in the opposite direction, and a hand crank 
for turning the id crank independently of the 
shaft, all constructed and combined to of 
exhausting the condenser before starting 
substantially as set forth. 


Thomas L. Sturtevant, 


a mill casing and a 
G, having an inner beve' 
a flange G, which 


to 
bevelled face of said collar, the said discs inclosing a 


head with flat disc y hoe 


Cc, 


N 


SSS 


= 
a 


8) jf, and forming an annular air or water 
enter surrounding said head and provided with a 
V-shaped orifice, substantially as set forth. 


846.562. TREADLE ATTACHMENT, James L. Randolph, 

Martinsburg, W., Va.—Filed September 5th, 1884. 
Claim.—(\) In combination with the ordinary treadle 
of a sewing thine, a ble lever attached to the 
le in such manner that by the reciprocation of 


the upper end of the lever the treadle is rocked in its 
pivot bearings. (2) The described lever, consisting of 
the handle A, with bearing face a}, projecting end a2, 
and thumb-screw B, as described. 


846,784. CLuTcH, Arthur L. Stanford, Waukegan, Ill. 
Filed January 25th, 1886. 

Claim.{1) In a friction clutch apparatus, the com- 
bination, of a fixed standard or support, a lifting bar, 
a moving clutch box, and a friction plate extending 
beyond the clutch box, and having at its outer 
extremity a lug or flange adapted to rest upon the 
standard or support in the release of the clutch, sub- 
stantially as set forth. (2) In a friction clutch 

pparatus, the bination of a fixed standard or 
support, a lifting bar, a moving clutch-box my soe | 

ction roll, and a friction plate extending beyon 

the clutch box, and having at its outer extremity a 
lug or flange, adapted to rest upon the standard or 
support in the release of the clutch, and having its 
ioner end within the clutch box curved to 4. mors in 
connection with said friction roll, substan’ ly as set 


forth. (3) The combination, in a friction clutch box, 
of a removable and adjustable backing plate an 
adjusting devices, substantially as and for the a 
pose set forth. (4) In a friction clutch, the comb 
tion of a clutch box, friction roll, friction plate, 
spring, and lifting bar, substantially as set forth. (5) 
A friction clutch consisting of the clutch box, a fric- 
tion roll or rolls working against a diverging surface 
upon one side of the bar to be operat upon, and 
having at the other side a bearing plate F, and bar G, 
said plate and bar being pivotally attached, substan- 
tially as set furth. 


carried pag an arbor jourpalled in the cap plate, 
1 


single piece of metal and secured at its middle to the 


post 11, and having the outwardly bent portions 1°, for 
the free passage therethrough of one leg of the staple, 
and the independent arms 1%, extending outwardly 
from both yr oan of the post and fitted around and 
bearing against the periphery of the loose tumblers, 


to prevent the latter from rotating loosely on the 
arbor by frictional contact between said arms of the 
spring and the tumblers, substanti lly as described. 


n 
QO NA 
rifle 
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12,783. Tippinc Cusgs, G. R. Holdi 
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12,907. Oprarntnc Heat for GENERATING STeaM, A. 
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} 346,954. Permutation Papiock, George F. Seiser, 
|. Worthville, Ky.—Filed May 26th, 1886. 
a permutation padlock, the combination 
+ Kier, YY of a case having a removable cap plate, a rigid post I! 
BES 
eerie hrs: and having the notches in their peripheries, a staple 
346,954. 
q 
AW 1 
= 
Framingham, Mass.— Filed March 6th, 1886. | 
Claim.—(1) In a grinding mill, the combination, 
with the mill casing and a rotary head, of an annular 4| GE \Z H 
an unobstructed delivery orifice, through which water 1 WANG 
or air may be discharged into the mill around the = We 
said head, substantially as set forth. (2) In combina- y 
tion with the mill casing and a rotary head, a sta- Pp 
= tionary annular chamber surrounding said head and oh 
provided with a delivery orifice, a which water a 
or air may be discharged into the mill about the said 
RE | head, and « pipe loading from the source of supply to 
grinding mill, the combination of a mill casing and a 
rotary head with an annular chamber surrounding the 
same, and provided with a V-shaped annular delivery 
orifice, which is and in close 
! imity to the periphery of said head, substantially as 
set forth. (4) In a grinding mill, the combination of 
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THE IRON AND STEEL INSTITUTE. ; 

The proceedings of this body were resumed at the Insti- 

tution of Civil Engineers, Great George-street, Westminster, 

on Friday morning, the 8th inst., Dr. Percy, F.R.S., pre- 

siding. The first paper read, of which we give a full 
abstract, was by Mr. F. W. Harbord on the 


REMOVAL OF METALLOIDS IN THE Basic SIEMENS FURNACE. 


“ Any process which comes forward as a rival to the 
puddling process must always be regarded with consider- 
able interest. The basic Siemens process may SY fairly 
claim to have established itself as a thoroughly practical 
method of dephosphorising, and I think that not only can 
soft steel of the finest quality be produced, but that the 
conditions of working in the je Bg are peculiarly favour- 
able to its production. The experiments here given were 
originally undertaken especially to study the removal of 
sulphur, and the pig used was pu ly high in sulphur; 
but the investigation was alittle further 
so as to embrace the other impurities. The experiments 
were made in a Batho furnace of five tons capacity, lined 
with basic material; the furnace, which is circular, has a 
suspended roof. The furnace was charged as usual, and 
when the bath was completely melted, two samples were 
taken every half hour from different parts of the bath; 
the mean analysis of these two samples was considered to 
fairly represent the composition of the bath. In each cast 
the charge consisted of about 60 per cent. pig, 30 per cent. 
steel scrap, and 3 per cent. of spiegel; and in the first two 
casts pig of the following composition was used, the scrap. 
being principally ladle and hammer scrap :— 


White pig. Mottled. 
Carbon ... . 261percent ... ... 3°20 per cent. 
Phosphorus... ... 350 ,, 
Sulphur... .. *230 


No. 1 experiment.—The metal and scrap were charged 
in the usual way, and the charge was melted down in about 
four hours, when I commenced to take samples of iron and 
slag every half hour. In the following table I give the 
analyses of the various samples, each analysis being the 
mean of two samples :— ; 


No. 1 Experiment.—Series of Metal Samples, 


remains at 80 per cent. The sulphur curves are almost the 
same, about 5 per cent. more only being removed in the 
puddling’furnace. It may be the experience of some iron- 
masters present that they get rid of more than 55 per cent. 
of the sulphur during the puddling, and there is no doubt 
that better results may be obtained by using the purest 
fettling. These curves, however, were not worked out 
from any special series of analyses, but are the mean of a 
large number of published results obtained in ordinary 
practice. In the Bessemer basic process we find that the 
ultimate removal is just about the same as in the Siemens, 
but that the rate of removal for any given unit of time is 
very different. Thus, in the case of phosphorus, we get a 
curve which is almost the reverse of the Siemens curve, as 
instead of passing gradually out, it practically all remains 
until the final stages of the process. have not given a 
curve for the carbon, as the removal of this element 
showed such great variation that it could not be reasonably 
expressed by one. As the primary object in view was to 
investigate the removal of sulphur, we obtained a small 
lot of a most inferior white iron which had been made 
when a furnace was working very irregularly. The follow- 
ing is the analysis it Zave :— 
C. P. Mn. 
16 37 3°56 “40 "488 

The charge consisted of 70 per cent. of this pig, 30 per 
cent. of scrap, and 4 per cent. of spiegel, and samples of 
metal and slag were taken every half hour, as in the pre- 
vious experiments, 


No, 3 Experiment.—Series of Metal' Samples. 


| L | 2. | 3. | 4. | 5. . 
bl | (too low to 
Carbon os | estimate \ too tow too low 16 
Bilicon .. |-01 = = trace 
Phosphorus .. °07 04s, 04 035 | -030 | 
Sulphur .. ..|°408/-34 |-29 | 264 “20 


cent., so that the first slag should have nearly donble the 
oxidising power of the second, supposing that this varies 
directly with the amounts of oxidising bases present. The 
silica was practically the same in both cases, but the lime 
was higher in the second experiment. If, now, we com- 
pare the slags in the second and third series, the removal 
of the impurities in proportion to the oxidising nature of 
the slag is very marked. In comparing these results we 


of 


TOO REMOVAL 


AVERAGE 30 
COMPOSITION OF 
ARGE. 

Silicon... .. 0°87 SIEMENS 
Phosph. .. 2°300 
Sulphur .. 0°230 20; 
Mangan. .. 0°960 10 


must remember that the amount of silicon in the charge 
No. 3 was only about ‘28 per cent., and the carbon was 
also much less than in the other casts, so that the slag had 
a much better chance of performing its work. The 
samples marked A and B taken during the melting period 
will be seen from the tables to give :— 


Second Experiment. Third Experiment. 
A { Protoxide .. .. 4420 § Protoxide .. .. 63°09 
Peroxide .. .. 681 (Peroxide ~.. .. 4°30 
pj Protoxide .. .. 21°5 Protoxide .. .. 52°47 
Peroxide “4 Peroxide .. .. 4°20 


In the third experiment, therefore, during the whole 
melting period, the iron was exposed to the oxidising 
action of a slag which varies between 52 per cent. and 63 
per cent. of protoxide of iron, whilst in No.2 the slag 
only contains from 21 per cent. to 44 per cent.; and I 
think this, together with the low content of carbon and 
silicon in the bath, accounts for the complete removal of 
the metalloids during the melting. The very small con- 
tent of lime in these slags—only 15 per cent., with 12 per 


With the exception of sulphur, the results obtained were 


cent. of silica in No. 1 slag, by which time practically the 


| | | Finished | 
1 2 3 4; 6] 8 7 8 | 9 | 10 metal 1 2 3 
| or steel. | 
Taken when | | |, | 
‘ th melted | | | | 
°42 23 "178 | | 075 | ‘07 060 | | 045 | 13 Carbon 176 
060 070} | 040 | 045 | 050 | 045 | 025 010 trace Silicon .. ..| °075| 070 
Phosphorus... .. .. 1°220 1180 | 1°€00 | “840 | | °330 | “192 "116 | 065 Phosphorus...) 1°400 | 1°370  1°320 
Manganese .. .. .. 060} ‘08S | 062 064 | 060 | 085 | | “080 | 51 Manganese 100) ‘100 ‘115 
| | 
23 213 | °206| ‘183 | | "165 | | “187 | 125 | Sulphur .. "180, | 


No. 2 Experiment.—Serics of Metal Samples. 


| | | | | 


1260) “84 | 40 | 22-09 | 075) 075, 075 
090} 080! -060! -060! 035 (30 -020| “01S 010. trace 
900, “81 | 70 62 | 46° “075 
*100 ‘080, 090 ‘075 085) “100. “110. 125-120. 


150) “145 | 137} 113: 123; °120' ‘111, 


It will be seen that, in melting down, about 98 per cent. 
of silicon, 93 rr cent. of manganese, 40 per cent. of 
phosphorus, and 81 per cent. of the carbon have been 
oxidised. I anticipated that a considerable proportion of 
the impurities would be removed during this period, but I 
did not expect to find the metal totally desiliconised, 
and such a very large proportion of the manganese and 
carbon removed. I was therefore very anxious to confirm 
these results by another experiment, and in a few days I 
was able to sample another charge in the same way as the 
last. The charge in this case was about the same time in 
melting as No. 1, and the silicon, phosphorus, sulphur, and 
Manganese were removed to about the same extent 
during the melting, but instead of carbon being reduced 
to °42, 1°76 was left, ze, a loss of less than 30 per cent. 
as — 80 per cent, in the previous cast. 

“The two charges were supposed to be exactly the same. It 
is probable, however, that this last was rather greyer, as a 
larger proportion of mottled may have been charged; but 
this certainly is not sufficient to account for the great 
difference in the removal! of the carbon. I considered 
these two casts to be fairly representative of the general 


Series of Slags from No. 1 Experiment. 


so very different from the previous experiments, but [ am 
able to offer an explanation. The furnace man could not 
get it to boil; andaftergivingit several doses of pig“to bring 
it up from the bottom,” he tapped after the bath had been 
melted 2? hours. The steel produced in all three of the 
experiments worked well when hot, and even the high content 
of sulphur in the last does not appear to have affected its 
working properties. The very rapid removal of carbon, 
silicon, and manganese in the first experiment suggested 
that the varying composition of the slag must greatly 
affect the rapidity of such removal, and in the second and 
third experiments I took samples of slag before the metal 
was melted in order to see the nature of the slag which 
was acting upon the iron during the melting period. In 
each experiment the first sample was taken as soon as any 
slag was formed, when the charge was about one-third 
wor and the second one when the charge was about 
one-half melted. They are marked A and B in each 
series, The numbers above each sample correspond with 
the metal samples in each cast. Comparison of these 
slags will, in a great measure, explain the varying rate of 
removal of the impurities in the three experiments, 


whole of the phosphorus had been removed — seems to 
make it probable that far less lime is required when a 
large excess of oxides is present. Within certain limits 


| J 
f 
40 
if 


the smaller the quantity of lime which can be used the 
better, not only on account of expense, but because any 
excess above that required to fix the phosphorus probably 
only dilutes the slag, and retards its oxidising action. 


Series of Slags from No, 2 Experiment. 


| 
| 
| 


Bilica eo 
Peroxide of iron.. 1°17 1:03 1°85 1:90 1:23 1°75 
Protoxide of iron 14:90 | 10°40 7°20 5°04 5°91 6°61 


Protox. of manganese| 3°69 - 
Magnesia .. .. 1°70 - _ 


Metaliron .. .. ..| 11°60 8°96 6-90 5°97 5°45 6°38 


9 | 10 pai 8) 9] 
- 17°20 Silica .. — | 23°60) — = {= — |17°40 
220) 140 | 231] — Peroxide of iron... -73| 8:80) 90 230) 1:60) 117 190) 
9°09 9°91 | 18°30 - Protoxide of iron 44°20 21°50 807] 6°75) 7-28) G21 6°35 4°77) 5°31, 410} 410) 4°53 
12°20 - Oxide of manganese...) 204; — | 815} — | 460 
— | — | se] — Aluming .. .. 680) — | 70) —} 
— | — se} — Lime .. .. .. — — —}| —| —| —! — | —] — | 
| — | 160} Phosphoric acid... ../10°00) — 1245) — | —| —|—|— — — 
710 8°75 9°88 = Metaliron .. .. .. 38°90 17-09. 679 | 7°98] 5-40) 6°90} 7°41 4°90 401) 4°53) 4°63 


working, and have prepared a ie showing, by means 
of curves, the percentages of silicon, phosphorus, man- 
ganese, and sulphur, which pass out in a given unit of 
time. I have 
diagrams showing the removal ‘of the metalloids in the 


ordinary puddling and basic Bessemer processes. The Max 


vertical line is divided into percentages, and the base line 
into units of time, which may be roughly considered to 
represent half an hour. If we now com these curves 
with those on the puddling diagram, we shall at once 
nctice that there is a great similarity, and in fact almost 
identity. In the first two units of time, in the puddling 
diagram, practically the whole of the silicon and man- 
ganese, and 40 per cent. of the phosphorus, are removed, 
and during the melting period in the basic Siemens 

cess very nearly the same percentages are oxidised. we 
follow the phosphorus curves the whole way, they are prac- 
tically the same until the end, when the Siemens curve 
goes up to 98 per cent or 99 per cent., whilst the puddling 


placed alongside, for comparison, similar | Silica 


Series of Slags from No, 3 Experiment. 


fa | Pa 

s5 | | —| — | 9-20 
Peroxide of iron ..| 4°3°| 4:2 | 8°8 | 1:63 3:9 | 3:80 | 4-80 
toxide of iron. .| 68°09 | 52°47 | 48°11 | 19°40 | 18°45 | 20°16 | 23-6 
Manganese 425) —| 681) —| —| — | 2-07 
Alumina... 510; — | — | — — | 410 
Time — | 15°20 — | 42°40 
--| 5°50) — | 18°30) — | 12°30 
Metallic fron... 52°10 | 43°75 | 85°90 | 16°53 | 17°16 | | 19°55 


In the case of the first and second experiments, we start 
with a charge of ae eae 4 the same chemical composition, 
and when the bath is melted we have the following 
results :— 

 & 
If we take ey 1 ie each case we find that the first con- 
tained 149 per cent. of protoxide, and the second 8°0 per 


This is confirmed by No. 1 in the first series, which con- 
tains only 28 per cent. of lime, but has done its work more 


PUDDLING 

| 


UF 


effectually than No, 1 in the second series, with its 38 per 
cent. of lime. The composition of the slag, with regard to 
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the relative percentages of oxide of iron, lime, and silica, is 
an important point which requires further investigation. 
The sulphur does not appear to be much affected by the 
oxidising power of the slag, as about the same proportion 
has sand ook in the three experiments, and it is ibly 
more a question of the time of contact than of the com- 
position of the slag. 

It is interesting to notice that nearly the whole of the 
iron is present in the form of protoxide. Whether it 
oxidises the impurities by giving up its oxygen, and being 
reduced to the metallic state, or me part of the pro- 
toxide is oxidised by the atmosphere of the furnace into 
magnetic oxide, and is again reduced to protoxide—so 
actingasa carrierof oxygen from the air—is a question quite 
open to discussion ; but I think it seems probable that the 
work is done by both these reactions. It seems possible 
that by using excess of oxide of iron with a fair proportion 
of lime to fix the phosphoric acid, molten iron might be 
taken direct to the Siemens furnace, and the metalloids 
removed in a much shorter time than at present, and thus 
the expense of remelting be saved. Iam not sure that 
any great saving would be effected by this, but simply 
think that the above experiments suggest the possibility of 
good results. I am of opinion that by melting down 
hematite iron in a basic furnace, and tapping as soon as the 
bath melted, a very admirable mac i for steel castings 
would be obtained.” 


In the discussion Mr. Gilchrist said the paper gave a 
complete key to the successful operation of the basic open- 
hearth process. He thought it would be a convenience— 
it was not necessary, of course, but it would be an un- 
doubted convenience—if he would insert before No. 1 the 
analysis by calculation of the charge before it was melted; 
and perhaps if he could add the analyses of the slag in line 
with it, so that they could look from one to another with- 
out turning over, it would be better. That, however, was 
only a very little detail. The three experiments completely 
confirmed one another. Taking 1 and 2, if they looked 
at the slag, which was really the most important part, 
they would see that the slag in No. 1 had a total of silicon 
and phosphoric acid amounting to some 3574 per cent., and 
the oxides of iron to 16 per cent. In No. 2 they had 
rather more silicon and phosphoric acid; they had 36 a 
cent. as against 35 4, which was not a great difference, but 
there was «n enormous difference in the oxidising material, 
namely, 8°7 as against 16, so that they would see there 
was nearly double. Then in No. 3, which was the most 
rapid case of dephosphorisation he thought he ever re- 
membered seeing, they would see the same line followed 
out. The slag free of silica and phosphoric acid at the 
same period—that was No. 1—had only 25°3 of the com- 
bined acids, and they had nearly 47 per cent. of the oxidis- 
ing material, oxide of iron; so that it was the same thing 
carried out, and it seemed to be running along in a style 
in which experiments did not always run, but which was 
extremely satisfactory when they did so. But taking 
No. 3 as the key cf the position, he thought there were 
two elements which should be given a little credit. The 
first and the most important was the question of heat. It 
used to be said that if they had too much heat they could 
not dephosphorise. Well, that was dead and buried, and 
there was no doubt now that as far as dephosphorising 
was concerned, he thought that they could not have too 
much heat; at any rate, that they were likely to have 
trouble with their linings before they were with the 
dephosphorisation. If they looked at No. 1 material of 
No. 3 they would see that they had practically a wrought 
iron, and in order to keep that liquid they must have an 
enormous heat—a very much greater heat, he ventured to 
think, than it was usual to have in ordinary practice. He 
was well aware that they did keep wrought iron 
liquid, but it was towards the finish that they had that 
heat. He thought they were a great many steel makers 
present who could correct him if necessary, but he thought 
he was correct in saying that the ordinary English practice 
was that they had not at the period of melting, when the 
charge was just melted, sufficient heat in the furnace to 
keep wrought iron melted. And that was vitally important, 
because in order to get this oxidising condition of 
the oxides of iron, they must have a temperature that 
would keep the wrought iron liquid, otherwise they 
would have so much oxide of iron present in order 
for dephosphorisation that the stuff would not melt, 
and there was a regular mess, so that it was a ques- 
tion of heat. They wanted always to obtain that result, 
and there was no reason why one should not always obtain 
that result, but to do so they required enormous heat ; 
that there was no difficulty of obtaining, by charging with 
the pig and scrap, or whatever they were using, sufficient 
oxide of iron and limestone. To show that there was no 
difliculty about that, it was well known that at some of 
the continental works they melied a charge of 8 tons, con- 
sisting of 80 per cent. of steel scrap and 20 per cent. only 
of pig. They melted that in one hour, a practice, he 
thought, which had not been equalled in England. The 
author of the paper had drawn attention to the compara- 
tively small amount of lime that was used. That was 
very characteristic of the basic open hearth. As they 
were well aware, if they were treating pig iron containing 
2 or 3 per cent. of phosphorus in a basic Bessemer, they 
required between 15 and 18 per cent. of lime, but in the 
basic open hearth treating similar pig they only required 
15 to 18 per cent. not of lime but of limestone; so that 
practically they would see they were using half the amount 
of lime. It was a well known fact, and interesting fact, 
and it was one of the facts that would help to bring those 
two great processes level as regards cost. The comparison 
that the author made between - open hearth furnace or the 
open hearth process in the puddling would be, he thought, 
extremely interesting to all of them, especially if one would 
go back not for the moment to the puddling of to-day, but 
to the puddling on the sand bottom. The puddling on 
the sand bottom was, he thought, extinct, and had been 
replaced by puddling on an oxide bottom—that was prac- 
tically a basic bottom—so that the puddling under acid 
conditions was dead. He ventured to think that making 


steel in the open hearth furnace on acid bottoms would 
also die, and that it would die as completely, and that that 
was not a visionary idea, was, he o> confirmed by the 
practice of one of their continental friends—the name of 
the works he would rather not mention—where they were 
making 200 tons a week of steel from an 8-ton furnace, 
and they had an 8-ton open hearth basic bottom furnace ; 
they charged 80 per cent. of steel scrap and 20 per cent. of 
hematite ; that was to say, they started with ‘08 of phos- 
phorus, and they finished with 002. He supposed it 
was for some sort of Swedish, but, at any rate, using 
that material, they did 200 tons a week at least, and they 
had done it regularly for some time past, and continued to 
do it, and not only did they get that better | oy but 
they got what he remembered M. Schneider—he thought 
it was in 1879—said there ought to happen, they got an 
increased speed of working with basic sole, and the other 
was working with an acid or sand sole. They were both 
using the same material—steel scrap and hematite pig— 
and they got 25 per cent. more work out of the furnace 
using the same materials than they did out of the acid 
furnace ; but now they could not see that comparison 
because they had made a change, and both furnaces were 
now basic lined. 

M. Gautier said he could quite confirm this difference of 
the rapidity of the oxidation of the several elements of the 
different mixtures between the Bessemer and the open 
hearth processes. He had given them on authority some 
figures compiled from their practice in France in steel 
making with chrome iron bottom and phosphoric pig iron, 
a kind of basic process which showed that after a meltin 
of four hours about 90 per cent. of silicon was vale 
whereas only 60 per cent. of phosphorus was oxidised. 
Now, whence came that difference of rapidity of oxidation, 
which was illustrated in the diagram of Mr. Harbord, 
between the basic Siemens and the basic Bessemer. It 
looked to him, as Mr. Harbord said also, that that 
was a question of the composition of the slag. In 
studying the phosphorisation in smelting, which was 
very curious, they would see on the diagram that silicon and 
manganese had removed about 100 per 100, and silicon about 
the same, but phosphorus 0. To try this they had made 
in France the following experiments :—They took pig iron 
from the composition, like the Cleveland, 14 per cent. 
of phosphorus and about 2°17, about 2 of silicon, and they 
had converted it into a Bessemer converter, and so stopping 
the blowing just when the flame was going down, like in 
a common charge with hematite pig iron, but without 
adding any spiegel or ferro-manganese at all. Of course 
they arrived at a metal with a proportion of carbon 
nate of about ‘2; the phosphorus all remained 

cause the converter was an acid lining. They had 
17 of phosphorus; silicon was reduced to about 
nothing. He had not the figures, but speaking 
from memory, it was perhaps ‘05 or 06. They cast that 
in ingots, and afterwards, when it was so solid, some days 
after, they put it into an open-hearth furnace with a 
chrome iron bottom. They tried to melt it. He must 
confess that it was a little hard, because out of the phos- 
phorus they wanted some elements to give a fusibility to 
this metal. They had no carbon, no silicon, but they only 
had gt After about double the time to melt 
this charge, they took samples, and were astonished to see 
that about all the phosphorus, or 95 a cent. of the phos- 
phorus, was out. Of course, since they had no silicon at 
all in the metal, their slag was very basic, and the oxide of 
iron naturally had a very active action on the phosphorus, 
and all the phosphorus was got rid of. As to the composi- 
tion of slag, he was very happy to see that some peroxide 
of iron was found. Mr. Stead. with whom he was speak- 
ing on this matter on the previous day, was also of the 
same opinion as himself, that generally the oxide made in 
the Bessemer charge or in the open-hearth furnace was 
not protoxide of iron. Perhaps it was protoxide, but it 
was oxidised after, and it was about of the composition of 
what he might call magnetic oxide—a combination of 1 of 
protoxide and 1 of peroxide; but he saw by those analyses 
this proportion of oxide was not always the same. The 
quantity of the peroxide which was the dissolution of the 
slag acted all the time — the oxygen, and it was by the 
agitation of the mass that the oxygen was given to the 
bath in lieu of the source of oxygen from the air current 
of the flames. That was all that he desired to say upon 
this matter. 

Mr. Stead said it was really the first paper they had had 
before the Institute upon the basic open-hearth process. 
He had pointed out to M. Gautier that in the Bessemer 
process, when the temperature was very low the magnetic 
oxide was produced ; but as the temperature increased, the 
attraction for the oxygen by the metals and metalloids was 
very great, and peroxide then predominated. Now, as a 
matter of fact, the temperature at which those slags were 
drawn from the furnace was all of them of a very high 
character, and likely to leave protoxide in very 
excess, and as a matter of fact they would see by the 
analysis that protoxide did predominate. There is 
another thing which struck him in looking over the 
diagrams of Mr. Harbord ; that was, as to the question 
of the elimination of sulphur in the puddling process. 
Now, as a matter of fact, when pig iron with very little 
sulphur was charged into a puddling furnace, only about 
50 per cent. was removed ; but if they used pig iron con- 
taining a larger content of sulphur, a very much larger 
proportion was taken out. At one time he made some 
experiments in this direction with pig iron containing as 
much as 1 per cent. of sulphur, and in puddling that in 
the ordinary way he found that the sulphur was reduced 
from 1 per cent. in the pig to ‘1 per cent. in the finished 
bar iron. This of course he thought had been taken from 
results obtained in puddling iron with small content of 
sulphur. There was not near so much elimination from a 
small content to commence with as there was when there 
was a larger quantity present. Another thing which 
would strike them at once in looking over those was, 
that in No. 1 experiment there was a very excessive 
ey of alumina present. Now he would like to ask 

r. Harbord as to what the actual fact of that alumina in 


the slag really was? It always struck him that in a basic 
compound the alumina seemed to act in the place of an 
acid ; and if that was so, itstruck him that very likely the 
reason that the elimination in No. 1 experiment was not so 
great as in No. 3 was due to its acid character and the 
acid presence of alumina. They noticed in No. 1 experi- 
ment also that the lime was very small compared with 
the phosphoric acid, that the silica was in large excess, 
and together with the alumina would very greatly 
retard the absorption of phosphorus in the slag. Now, 
in that very interesting paper that had been circulated 
among the members at the meeting by Mr. Hilgen- 
stock as to the nature of the compounds in basic i, 
they would be interested to find there that the phos- 
horic acid exists as a tetra-basic phosphate of lime. He 
had brought some very interesting specimens from 
Middlesbrough, which would be exhibited for their in- 
spection, which would show those very beautiful crystals. 
Now, in No. 9 sample of slag, No. 1 experiment, they 
would find there was 33 per cent. of lime and 16 per cent. 
of phosphoric acid. Well, the lime — for this per- 
oxide to make tetra-basic phosphate of lime would be about 
29 per cent., or 28}, so that they would see there was not 
a very large excess, and considering also that there was 
such a large quantity of silica present, they were not at all 
surprised that this phosphorus was not eliminated more 
rapidly. Turning over to the No. 3 experiment they would 
find an altogether different state of things. Silica, as Mr. 
Gilchrist pointed out, and phosphoric acid, were very low 
and the amount of oxide of iron and lime very high. The 
lime was in large excess above what was required to form 
tetra-basic phosphate of lime. The tetra-basic phosphate of 
lime crystals probably Mr. Harbord might have found 
something of this kind in his slag samples, and he would 
very much like to hear from Mr. Harbord if he 
had done so. Some months ago Mr. C. H. Ridsdale, the 
chemist of the North-Eastern Steel Works at Middles- 
brough, and himself very carefully went into the investi- 
gation of the crystalline compounds in basic slag. He 
thought many of those present would remember that Mr. 
Purcell and himself had a very lively discussion on the 
subject some years ago, and it would be remembered 
also that that dispute was then as to how the phosphoric 
acid was really combined in the slag. Mr. Purcell demon- 
strated to his satisfaction, and probably to the satisfaction 
of some others, that it was male in combination with the 
iron, and he— Mr. Stead—held the other view, and analyti- 
cally demonstrated to his satisfaction, which he considered 
conclusive, that the lime was really in combination with 
the phosphorus, and that the iron was perfectly free from 
it, and it was very interesting to know not only that Mr. 
Hilgenstock and others have confirmed his view, but that 
here they had actually in a specimen before them a 
crystallised phosphate of lime, and what was more, that 
another crystallised compound, which Mr. Hilgenstock had 
not mentioned, contained all the bases free from phosphoric 
acid—that is the metallic bases. There they had beautiful 
thick crystals of magnetic oxide, lime, manga- 
nese, with only a very slight quantity of phosphoric acid 
present, in fact—they had the beck separate not 
combined there with silica or phosphoric acid, but ina 
ay free state. There were some other beautiful 
orms referred to there by Mr. Hilgenstock of the hexagon 
needle, and another compound also showing most magni- 
ficant appearances under the microscope—beautiful, pure 
transparent blue crystals, perfectly transparent, and con- 
sisting of a double silicate of tetra-phosphate of lime and 
silicate of lime in one form. Such a compound, he 
thought, had not really been discovered before. That was 
the result of their investigations with the basic Bessemer 
slag, and it would be very interesting indeed if similar 
experimeiits and examination could be made with 
from the Siemens furnace—experiments in which alumina 
preponderated in such large quantity. There was one 
thing more in reference to the paper of Mr. Harbord to 
which he wished to call attention, and that was as to the 
elimination of carbon. 
. Mr. Harbord, in reply, said he should be pleased to 
adopt Mr. Gilchrist’s suggestion to make the comparison 
of analyses more complete, but, of course, the actual charge 
was shown upon the di The small amount of lime 
used in the open hearth process, as Mr. Gilchrist had 
per out, was certainly a very important point, and he 
oped further to investigate the matter. He thought, 
with M. Gautier and Mr. Turner, that the oxide of iron 
acted principally as a carrier. With reference to Mr. 
Stead’s remarks as to sulphur in puddling, he might say 
that the results were em from analyses of pig iron 
which did not contain a t amount of sulphur, mostly 
under a tenth. He had had some given him o friends in 
which practically the whole of the sulphur was removed. 
They were all picked experiments, in which very pure 
fettling was used and every precaution taken, so that he 
had not introduced those results. With re, to the 
alumina in the slag, whether it acted as an acid or base, he 
was rather inclined to think with Mr. Stead that it acted 
as an acid. Mr. Stead had also referred to the first and 
second series of experiments, and he understood him to 
say that the removal of phosphorus in the second was 
more complete than in the first series. He himself 
thought it was more complete in the first series, as the 
lime was less in that than in the second. It was hardl 
probable in that case that the alumina did act as an acid, 
or that it neutralised the effect of the lime, and that some 
of the phosphorus would pass back into the iron. 
A paper was then read by M. Ferdinand Gautier on 
Tue Castine or Cuains 1x Steet. 

The casting of chains in solid steel appears, theoretically 
at any rate, to be a most difficult process, having regard 
to the conditions which it is necessary to f viz.:— 
(1) In order to arrive at an economical product which 
could compete successfully with ordinary wrought iron, 
weight for weight, it is eer to have a quick method 
of moulding the chains. (2) It is necessary to employ . 
steel of such a character as to afford the most perfect 


security—steel that is quite solid, and absolutely without 
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blow-holes. (3) It is necessary to avoid all cracks, or 
similar defects likely to result from the shrinkage of the 
metal. The problem presented for solution was therefore 
a diflicult one, but MM. Imbert and Leger, of Lyons, 
had, he believed, succeeded in overcoming all the difficulties 
involved, by a process which combines chilled casting and 
instantaneous removal from the moulds, A chilled casting, 
or, in other words, casting the metal in an iron mould, is 
obviously, when practicable, both the readiest and the 
most economical process. Chilled casting is the best 
method of retaining unaltered the structure of steel which 
was originally without blow-holes. It is easy, for example, 
to get a solid soft steel, if silicon and manganese are altel 
in suitable proportions; but it is not always possible to 
maintain it in that condition if it is cast into complicated 
shapes by the use of sand moulds. This difficulty is due 
to the action of the metal on the moulds, in which gases 
are occluded that are unable to escape before solidification 
takes place. By chill process, ordnance is manufactured 
in solid steel at Bofors for the Swedish. Government. 
Instantaneous removal from the moulds is another point 
of importance, which it is absolutely necessary to attend 
to in producing chains with a metal having so high a 
shrinkage as steel. This is the only method whereby the 
links can become free to contract, and by which cracks can 
be got rid of. In carrying out the process, a link, having 
been previously cast, is kept in a vertical position through 
an iron casting block, which is in two pieces, one of them 
lying upon the other in a horizontal position. At the end 
of this block there is a casting hole, used as a head to feed 
the casting. This part of the mould may be made in sand, 
in order to keep the steel liquid for a longer period than 
it would be if cast in iron, should such a course be rendered 
necessary by the special character of the steel employed. 
Several casting blocks are placed on a revolving turntable, 
or it may be on a truck rolling on wheels. It is ible 
to cast several pieces of chain together, each cast adding a 
link. After the opening of the moulds a workman cuts 
the head off the link, and afterwards files the cut, if that 
should be necessary. The links are subsequently placed in 
a vertical position, and the casting is continued as before. 
The chain having been completed in this way, it is annealed 
and hardened in oil, if necessary, after which it is ready 
to be tested. 


Mr. Spencer, of Newcastle, said he had, as a manu- 
facturer of steel, been asked by an English patentee some 
two years ago to undertake experiments in casting steel 
chains, and since that time they had made a considerable 
amount of steel chain of varying sizes, and from a steel 
maker’s point of view everything had been perfectly 
meneital At the beginning they found that it was com- 

' paratively easy to cast the smaller chain, the great difficulty 
usually being from the contraction, but there they found 
very considerable difficulties with longer links because the 
steel, and especially mould steel of which they cast it all 
when it was run into the chilled moul contracted 
immediately, very much more rapidly than they anticipated 
at the time, and the consequence was that there was a 


draw in the link. But by the improvements in the 


_apparatus for the quick disengagement of the various 
| pieces, they at last succeeded in making very considerable 
_ sized links on this plan, and they had got into that position 
, which would enable them to undertake to make a cable. 
| When he found iron outfits for ships being sold at about 
| £11 per ton, he thought the day was some distance yet 
before they should arrive at the making of crucible steel 
| chains at that price. All the difficulties which had been 
' mentioned in the paper had been gone through by them, 
and had been overcome. He concluded by enumerating a 
| number of tests that had been made, and proved the steel 
| links to be of very greatstrength. It might be asked, how 
| would these cast steel links stand shock. - 
| Mr. Rogerson said that if any of the members present 
| could nal the Exhibition of 1877, he thought in Paris, 
| they would remember amongst the exhibits that were 
_ there, a steel chain shown, a cable manufactured at the 
| Stanner Works, Wolsingham, of about twenty or twenty- 
| five links, The chain was manufactured at the suggestion 
| of Mr. Crawshay, of Messrs. Hawks, Crawshay, and Sons, 
"and was one of a series of experiments that had been going 
| on for several years during Mr. Attwood’s time, possibly 
from the year 1865 or 1866. He believed that Mr. Craw- 
shay took outa patent at the time in his own name, and 
that of some others, for this invention. 

Mr. Fox said that Messrs, Fox and (o., of Millwall, had 
been engaged in this work for some considerable time, and 
although they had encountered very serious difficulties as 
to the matter of contraction in casting large links, he 
thought he might safely say that they had overcome those 
difficulties, eir object had not been so much to make 
steel of very high tensile strength, as to make a reliable 
quality, ih as would be fore: as against iron chains. 


A paper by Mr. C. Purdon Clarke was then read on 


Tue Process Emrioyep 1N Castine Brass Cains IN 
JEYPORE, RAJPUTANA. 

In June last Mr. Clarke gave a general description of 
certain processes employed in making fine brass castings 
in Upper India. He wrote for further details to Surgeon- 
Major Hendley, the physican to the Residency at Jeypore, 
and now a description sent by him:—The peculiar 
anklet known as santh, made up of fiat links formed at one 
casting, is produced in Southern Rajputana and Central 
India, and especially at Sawia Madhopore, a Jeypore town 
beneath the famous fort of Ranthambhor, pee stands in 
_the hills near the junction of the Banas and Chambal 
_rivers, Here twenty-five men obtained a livelihood in 
making these ornaments. Their ancestors brought the art 
from Bundi a hundred years ago. The anklet is termed 
sant or santh, from Hindu words signifying joining or 
sticking. Three different varities of the santh are made at 
Sawia Madhopore:—-(1) Sut wan santh, in which the 
pattern is of plain or threadlike links, (2) Chakti dar 
santh, having small patches or peaeens upon its edge. 
(3) Ki kunda-ki santh, in which the ornaments are 
fastened by a screw. The following is a description of the 
process of manufacturing a plain santh variety +7 A com- 


position is prepared of seven parts of wax, forty parts of 
resin or val, eleven parts of oil of sesamum. These ingre- 
dients are well mixed and melted together in an earthen 
pot. The mixture is then poured through a fine cloth into 
another vessel which is nearly full of cold water. It falls 
to the bottom in a thick mass, which is then pulled and 
repulled in the fashion of making barley sugar, and agai 

dropped into cold water. A portion of it is next taken 
and rolled out with a flat wooden tool on a board, in such 
a way as to form from one end of the cylinder a long thin 
string of the thickness of the future links of the santh. A 
stick having the same diameter as the proposed links is 
taken, and the thin wax cord is coiled round it from near 
one end to the other. A straight cut is next made along 
one edge of the spiral, by which a number of rings open at 
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Process employed in Casting Brass Chains in Jeypore, Rajputana. 


one sideisformed. A knife edge is made hot in a charcoal 
fire, and by applying the ends of the rings to it they can 

easily united. One ring is first formed, and then the 
second linked into it; the two edges of the third ring are 
~ over the first two and joined. The fourth ring, in 
ike manner, passes through the two preceding it, and thus 
the process is continued until — sixty or seventy 
rings are used, a sufficient num to make an ordinary 
anklet. When a curbed chain of the requisite length has 
been thus formed, it is flattened out on a board and the 
ends united. The workman takes the anklet in his hands 
and rapidly moves it through his fingers, and presses the 
links to > in such a way as to make the ornament firm, 
flat, and regular. He uses warm or cold water as may be 
necessary to insure that the wax maintains a suitable 


liancy. A solution of red clay is cy in the following 
amet clay three parts, dri cowdung one part, 
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wiih sufficient water. The first two ingredients are 
powdered and made into a paste with water. The wax santh 
is dipped in the composition, so that the fine clay adheres 
to every part of the links. As soon as the coat becomes dry 
the operation is repeated, in all four or five times. A thicker 
paste, composed of red clay—not strained—sixteen parts, 
fresh cowdung two parts, water one part, is spread over the 
sunth so as to forma mould. Three coatings are required. 
When the mould is dry the upper edge i: scratched with an 
iron tool so as to expose the wax links within. The links are 
oiled, and a flat, thin piece of wax is attached to them all 
along the edge by means of a hot wire. All the inequali- 
ties are removed by careful scratching, and the whole 
covered with the clay paste, which is allowed to dry as 
before. A jin. of the top of the santh is left uncovered 
by the clay, and to the portion of the wax thus exposed is 
attached a thicker ribbon of the same material lin. long, 
jin. broad, and jin. thick. The top band, the ribbon, and 
the links are thus continuous, though the latter are quite 
separate from each other. Two sanths are cast together, 
and for this purpose are so placed that the leading rods on 
each anklet are next each other; the two end ribbons are 
also close together at the top. Three distinct coatings of 
the thick paste of red clay are now applied over the pair 
of sanths so as to form ove ring-like mould, which ends in 
a boss or projection over the end ribbons. To prevent 
cracking of the moulds and loss of metal, a coating of 
thick black earth mixed with chaff in the proportion of 
thirty-two parts of the former to one of the latter, is 
applied over the whole mould, and the top over the pro- 
jections containing the ribbons is formed into a cup. The 
mould is now ready for casting. 

“The metal usually employed is a composition termed 
dharkree, phut, or bharat by the workmen; ‘ansi or bell- 
metal by the public. It is composed of sixteen parts of 
brass and six of zinc. Another mixture is made of sixteen 
parts of the above mass with four additional parts of zine. 
A third consists of old and broken anklets. The melting 
is done in a small conical cup termed mus, which is made 
of black potters’ earth. A sufficiency of metal is taken 
and placed in pieces in the mus with a small quantity of 
borax. Fora santh of one seer, one and a-quarter seers 
must be used to admit of wastage. The mws thus filled is 
inverted over the top of the cup-shaped head of the mould 
in which the wax ends of the ribbons have been exposed, 
and the edges of the two are united by the black earth 
and chaff composition. A small opening is also made in 
the mould near the top by means of a style to allow of the 
escape of the wax. 

“The kiln is simply an open furnace or pit in the ground, 
filled up with dried cowdung cakes, The moulds are placed 
in this and made red-hot. After a time the wax escapes in 
black fumes, and the metal melts. When the metal is quite 
melted, blue fumes appear. The moulds have been kept 
upright, the inverted mus being at the bottom. They are 
removed in this position, and cracks from which fumes 
escape are carefully plastered over with clay, and the whole 
dipped for an instant in cold water. The mould is now 
inverted, and the melted metal pours into the cavity from 
which the wax has been burnt out. All that remains is to 
take out the ornament when the mould is cool, to break 
off the leading rods and ribbons, and to file away any 
inequalities or adhesions which may prevent free move- 
ment of the links. A santh made of dharkvec is of a yellow 
colour. If of equal parts of the above and of old anklets, 
it will be white. The latter variety only is made at Sawai 
Madhopore. Wheu the sath is finished it may be plated 
with a composition of-——pewter or rang, forty parts; hydro- 
chlorate of ammonium or xausadar, one part. The pewter 
is made of three parts of zinc and two of lead. <A small 
portion of the composition is applied to each santh by heat, 
and the anklet is then cleaned and brushed with cold 
water. One man can make twenty-five pairs of sanths in 
fifteen days at a cost of five rupees for fuel and labour, 
and five rupees for metal. He does nothing else, and sells 
the ornaments himself at from eight to ten annas a pair. 
He requires about one and a-half maunds of charcoal to 
make twenty-five pairs of sanths. 

“The two samples shown have been examined by Mr. 
Edgar Jackson, who has kindly furnished me with the 
following analysis:—The brass contains, tin, 3°53; lead, 
3°49 ; copper, 46°33; zinc, 45°98; iron, The pewter is 
composed of tin, 38°16; lead, 61°74, and a trace of copper.” 

A paper by M. F. Gautier was next read on 


Sizicon Founpry Iron. 


He said that until the Bessemer process came to the 
front silicon in its free state was only of importance from 
the point of view of pure science. After the introduction 
of that process, it was discovered that a certain definite 
percentage of silicon in the pig iron employed was neces- 
sary for the production of good steel. It appeared to him 
that ironfounders might adopt the two following new laws 
from what was now known of the action of silicon :— 
(1) That in white pig iron.an addition of silicon precipi- 
tates the combined carbon in the form of graphite, and 
causes grey pig to be produced ; (2) that in grey pig iron 
the expulsion of silicon converts the graphite into com- 
bined carbon, and produces white pig. In foundry practice 
white pig iron, and all that tended to its production, should 
be avoided. More than a hundred foundries in France 
had abandoned the use of Scotch pig iron in their mix- 
tures, and had substituted ferro-silicon; and in their 
practice scrap iron, which had been formerly discarded, 
was now adopted in respect alike of quality and economy. 
The use of ferro-silicon was becoming general, and had 
been introduced in some of the French dockyards and 
arsenals for the casting of common shells. There was no 
difliculty whatever in the use of ferro-silicon by founders. 
Although blow-holes and other similar defects were not so 
generally found in pig iron castings as in steel, they were, 
nevertheless, a source of trouble. In point of fact, how- 
ever, it was the practice of the French ironfounders, 
working with an average of two per cent. of silicon in their 


free from blow-holes. 


In the discussion Mr, Stead said that he wa: recently ' result was obtained, that was to say, a pig iron consisting 


I , were made in his own laboratory by his friend 
metal, to produce regula:ly sound castings that were quite | using the purest possible carbon and the purest possible 


consulted about some pipes that had broken and con- 
tracted away from the necks. He found that it was really 
due, being what they would all consider too good. It had 
been complained of as very bad pig; indeed not suitable at 
all—not good foundry iron. On examination being made 
he found it was very superior Cleveland pig iron. In that 
case if they had only had a little of this silicon pig to put 
into the furnace when they found the castings were becom- 
ing a little hard, the result would have been all that they | 
required. They knew that in chilling, when the silicon | 
was very low, the iron was very liable to change from the | 
grey state to the white state, and, when they had a very 
small casting, the chilling surface was very great indeed ; 
and it was one on which they were almost bound to have 
a white casting instead of a grey one. Now, silicon added 
to the extent-of about 3 per cent. would make a very good 
and soft grey casting, instead of a hard brittle one. White 
iron was of very much greater specific gravity than grey 
iron, and it contracted very much more in cooling from the ' 
fluid to the solid state, and if the graphite did not separate 
that was always the case. 

Mr. Snelus said M. Gautier’s paper offered one of those 
instances of the practical application of a scientific fact 
after the scientific fact had been lying dormant for a good 
many years. In a paper which he read at the Merthyr 
meeting in 1870, in speaking of silicon, he said:—“ The | 
greater solvent power of the pig iron for silicon over | 
carbon is fully proved by the fact that carbon never exists | 
to a much greater extent than 5 per cent., whereas Scotch 
pig iron has been found with as much as 8 per cent. of 
silicon, and Dr. Percy succeeded in obtaining a metal pro- 
duct with 18°7 per cent. of silicon. Indeed, it seems 
an easy matter to obtain a compound of iron with 10, 12, 
or 15 per cent. of silicon.” So that the facts upon which 
this new process of foundry work was based were really 
given in his paper of 1870. For years he had invariably, 
if he wanted to produce the same results with a whitish 


only of carbon and of iron which contained only about 
4 per cent., scarcely more than that. Many experiments 
were made in different ways, and that was the final result. 
He thought it was only just to state that, in reference to 
what his friend Mr. Dick did on that occasion. It was 
very remarkable that the whole of the carbon practically 
was in the form of graphite, so that really the metal 
obtained was nothing more than a soit of skeleton, so to 
speak, of malleable iron with graphite scalesdiffused through 
it. It afforded him great pleasure to perform the usualannual 
duty of moving a resolution, ‘‘ That the best thanks of the 
Iron and Steel Institute be and are hereby tendered to the 
President and Council of the Institute of Civil Engineers 
for the free use of their room, and for the facilities that 
had otherwise been offered on the occasion of the present 
autumn meeting.” He thought he ought to make special 
mention of the valuable, genial, and kind assistance they 
had at all times ee from their friend, Mr. James 
Forrest, the secretary to the Institution. 

This and other votes of thanks were carried by acclama- 
tion. This concluded the proceedings of the Institute as 
far as the papers were concerned, and many of the mem- 
bers went in the afternoon to Chatham, others going to 
some of the works which had been thrown open by the 
proprietors. 


RUSSIAN TORPEDO BOAT WIBORG. 


In our issue of Aug. 13th, we gave a detailed description of this 
interesting torpedo boat. We described her fully, and gave a 
fuil-page illustration. We also gave the results of her prelimi- 
nary speed trials, at which she attained a speed of 22 knots per 
hour with a load of 12 tons on board. Since then she has hada 
series of official trials, which have been most exhaustive. Her 
sea-going qualities have been tested in the Irish Channel, and 
have been considered perfectly satisfactory. A complete series 
of turning trials has been carried out, the results of which are 
recorded in the following table :— 


A.—Turning Experiments of Torpedo Boat Wiborg. 
Number of experiment .. .. .. «. 1 2 8 | 4 | 5 | 6 7 8 9 10 
Angle of rudder B3deg. 33deg. | S3deg. | 33deg. | 33 deg. | S3deg. | 88deg. i8deg. 33deg. | 33dey. 
Time of putting helm over to this angle 7 sec, 8 sec. 8 sec. 8} sec. 8} sec. 7 sec, J1sec. | 12sec. &} sec 8} sec. 
m. 8. ms. | ms. | mes. | ms. | ms. | mas | m | 
Time of let circle .. .. .. 2 29 247 1 59 1 38 139; 1 % 1 31 1 26 | 1 27 113 
2% 25; — 1s7| — = 
| | 
2 20 253 | 2 8 1 87 | 1 264 1 33 1 25 
Engines ahead or astern es «| ahead astern | astern | ahead ahead | ahead ahead ahead ahead uhead 
port .. 175 | | 252 268 300 318 26 «6267 395 
Revolutions bcfore.. | | 
starboard| 144 wo || (246 265 291 298 232 320 324 395 
( port 7 | (be 219 238 266 316 250 | 272 292 _ 
Revolutions at beginning .. - | | | 
( starboard 138 | 145 | 222 215 255 300 218 | 256 240 =. 
( port 173, | | 286 318 | — 
Revolutions at end _ | | 
( starboard} 151 145 226 280 304 us | — | — 
Diameter of circle .. yards — 152 145 187 243 _- 174 227 200 | -- 
Bow rudder, with or without .. without | without . without | without | without without with | with without | without 
! 
Rudder to port or starboard . |starboard port port starboard jstarboard starboard |starboard starboard starboard | - 


pig iron as with a softer one, been accustomed to use a 
little silicious pig iron. | 
Mr, Edward Riley said that about 1869 or 1870 he made | 
a series of experiments with the object of determining the | 
greatest amount of carbon that it was possible to put into 
pig iron. They would find the results recorded in some , 
papers that he published in 1871 or 1872. He found that | 
by heating pure oxide of iron and charcoal in a pot in the | 
Siemens furnace where they were melting steel they could | 
not get more than 4 per cent. If they took the analyses 
of the best Swedish pig iron, either white or grey, they 
would find that the quantity per cent. never exceeded 4 
per cent. They might take it as a fact that it had been | 
very carefully tested by experiment that 4 per cent. was | 
about the limit they could get into an alloy of carbon and 
iron simply. As regarded silicon also, he made a series of 
experiments, and got some artificial silicate of iron, and | 
he also put oxide of iron and sand in pots in a Siemens 
furnace. He then succeeded in making ferro-silicon rather | 
more than 23 per cent. When they took that metal out 
of the pot, they found there was crystallised graphite all | 
over it, and on analysis it was proved that there was no 
carbon in it at all. His view, which he had always 
expressed, was that when they got up to 20 per cent. of 
silicon that practically knocked the carbon out altogether. | 
When they came to ferro-manganese and _spiegeleisen 
then they found that the carbon went up. Where manga- | 
nese was present they might go up rather higher than M. 
Gautier had put it—to as high as 8 per cent. | 

Mr. Turner also spoke at length on the subject, and in ; 
confirmation of M. Gautier’s statements. 

The President, after reminding the members present 
that there would be an opportunity of visiting Chatham 
that afternoon, said in reference to the paper that some- 
times the modern metallurgists were apt to be rather 
oblivious of what had been done previously. As far as he | 
knew, the first man to point ont distinctly the effect of | 
silicon in dispelling carbon was Vittenstrom, one of the 
ablest Swedish metallurgists the country had ever turned 
out. On that point he felt pretty confident Mr. Riley had 
stated that in 1870 he had made some very pone lr 
experiments with regard to the possible amount of carbon 
that might be made to combine with iron; he found that 
amount to be about 4 per cent. He—the President— 
would take the liberty of reminding Mr. Riley that about 
fifteen or sixteen years previously very careful experiments 
r. Dick, 


oxide of iron that he could make, and much the same 


An experiment was made to determine the time taken in 
reversing. As the vessel passed the mile posts the telegraph 
was rung, from full speed ahead to full speed astern, The boat 
passed through 146 yards before beginning to return, and she 
was abreast of the mile posts again in 1 minute 11} seconds. 
She contifiued to go full speed astern at 15°9 knots for the whole 
of the mile, the revolutions being 332—before going astern the 
revolutions were 324. After passing the mile post at the other end 
of the mile, the engines were reversed to full speed ahead; the 
time taken in getting abreast the posts again was 1 minute 
3 seconds. ‘The vessel was steered for some miles going astern, 
and‘was found to be as perfectly under control as when going 
ahead, turning a complete circle astern in two minutes, 

These results are very interesting, especially in the experi- 
ments going astern. Every naval officer will appreciate the great 
value of having a rudder which is equally as capable of con- 
trolling the vessel’s movements when going astern as when going 


| ahead. It will be seen, by reference to our former description 


of this vessel, that the rudder and steering gear is a patent of 
the builders—Messrs. Thomson—and is being adopted in other 
and larger war vessels, The steam steering engine, which is 
capable of working the capstan, is by Messrs. Muir and Caldwell. 
The speed trials of this vessel consisted of a continuous run 
of three hours, preceded and followed by three runs on the 
measured mile to determine the avance par tour. The results 
of this trial will be seen from the following table :— 


B.—Results of Torpedo Boat Wiborg’s Trials. Weight on board, 
40 tons 17 cwt. Measured mile trials to determine avance 


par tour. 

No. of | Revolutions | Revolutions 

rita, | Time. Speed. port starboard 

‘ | engine. engine. 

1 | 3 3 10°67: 874°3 | 874°7 
2 | 3 5 9° 460 380°1 | 380° 
3 | 81 19°890 385°3 | 384°1 
4 | 88 | 19-672 365°3 | 365°3 
5 3 | 19°564 875°7 875°7 
6 2 56 20°454 386°3 386°1 

Mean | — | 19°785 877°8 | 377°6 


The first, second, and third runs were made on the measured 
mile, The boat was then run at full speed for tliree hours. 
After this, runs fourth, fifth, and sixth were made on measured 
mile, From the revolutions recorded by counters in three hours, 
the following was deduced :— 

Por 
Average revolutions per minute for 3 hours .. 
Speed due to mean revolutions do. do... .. .. 

The mean speed of 19°96, or practically 20 knots, was obtained 
with 40 tons 17 cwt. on board. This represents more than the 
necessary weights to put the vessel into a complete fighting 
trim. We believe this is by very much the largest amount of - 
weight carried by a torpedo boat at a speed of 20 knots. A 
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further trial of three hours’ duration, similar in all respects, 


| 

| 
| 
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except in the amount of weight carried, was made; the results 
of which are shown in the following table :— 


C.—Results of T' lo Boat Wiborg’s Trials. Weight on board, 
33-tons 17 cwt. easured mile trials made tu determine avance 
par tour. 

No. of Revolutions Revolutions 
: Time. Speed. | port starboard 
run. | engine. engine. 

min. sec. 

» ie 2 58 20°22 366 877 

2 38 4 19°56 871 888 

3 2 52 20°83 870 385 

4 2 57 20°34 873 391 

5 2 58 20°22 855 | 373 
Means - 20°29 367 383 
Means 20°29 375 


The first, second, and third runs were made on the measured 
mile. The boat was then 1un at full speed for three hours. 
After this, runs fourth and fifth were made on the measured 
mile. Mean revolutions for three hours, 380°1; corresponding 
speed, 20°6 knots. 

In this trial a mean speed of 20°6 knots was obtained con- 
tinuously for three hours with 33 tons 17 cwt. on board. This 
represents the vessel in complete fighting trim, with coal on 
board sufficient to steam 1800 knots at 10 knots. A trial of 
twelve hours’ duration was~made at 10 knots per hour, to deter- 
mine the consumption of fuel, and during this period 1 ton 5 cwt. 
of coal was burnt. From this it may be seen that one ton of 
coal will propel this vessel 100 knots. Messrs. Thomson under- 
took to do 100 knots on 28 cwt, so that this result is 
satisfactory. 


We give aseries of diagrams showing this vessel afloat in each | 


case with one of her compartments flooded. From this it will 
be seen that there is no possibility of making this vessel unsea- 
worthy by bilging any one compartment. The metacentric 
height in these conditions ranges from 1°7ft. to 2'4ft. As we 
remarked in our previous description of this little vessel, we 
believe this is the first twin screw torpedo boat tried in ‘this 
country, and a distinct step in advance has been made by the 
successful completion of this vessel. We think there is no 
torpedo boat in the British Navy which has the sea-going and 
manceuvring qualities of this vessel, and we very much doubt 
whether, in similar conditions of completeness for fighting, there 
is any torpedo boat which could equal her for speed in ours or 
any other Navy. The successful completion of this vessel is 
another proof that twin screws are more efficient than single 
screws, and to her builders is due the credit of having been 
the first to show this in this class of vessel. 


THE UNITED STATES CRUISER ATLANTA. 


Ir is curious that Amerivans are not able to build a marine 
engine which will work satisfactorily. We find, in the United States 
Army and Navy Register, an account given by Engineer-in-Chief 
Charles H. Loring of the recent trial trip of the new steel 
cruiser Atlanta : ta We left Newport after having the Atlanta’s 
compasses adjusted on Sept. 22nd, and from that date until the 
25th we ran up and down Long Island Sound, frequent stops 
being made to cool off heated bearings. This in all cases was 
quickly done with a free use of olive oil until the run on Satur- 
day, when the thrust-bearing became heated to such a degree 
that it was found impossible to accomplish the six hours’ con- 
secutive test of speed, and it was accordingly decided to run 
into New York to make certain alterations in the connection of 
the thrust-bearing. The difficulty is regarded as of no particu- 
lar consequence. It is due entirely to an imperfect manner of 
lubricating, and the trouble once ascertained can svon 
remedied. The longest continuous run was for thiee hours. 
when the average speed was 14 knots. The maximum speed 
reached was 14°7 knots, with a collective horse-power of 2800. 
The speed thus over-reached the requirements of the contract, 
while the horse- power fell below by 700, the specifications call- 
ing for 3500. - Since, however, the results obtained were accom- 
plished under natural draught, no fears are entertained about 
the vessel not coming up to her contract in this direction when 
the machinery is once perfected, so as to admit of the engines 
being worked under forced draught. As soon as the change in the 
thrust-bearing has been made it is presumed that the vessel will 
start on another trial trip in Long Island Sound. Whether she 
will go to sea in search of a storm, is a question yet to be 
determined upon by the Secretary.” Mr. Loring is fully con- 
vinced that, with a few slight changes in the arrangements of 
the machinery which suggested themselves during the trial, and 
with a corps of firemen who understand their business, the 
vessel can be made to develope a speed considerably in excess of, 
and a horse-power up to, the requirements of. the original 
contract. 

English engineers will ask, Why was the method of lubrica- 
tion adopted imperfect ? The power of the engines was less 
than that contracted for by 20 per cent.; it seems to be a serious 


deficiency. We venture to think that the troubles of the 


Atlanta do not all centre in her thrust-block. 


COLONIAL TIMBER. 


Last week we gave some particulars of certain classes of 
colonial timber which were experimented on at Messrs, Ran- 
somes’ works, Chelsea, The experiments were made with a 
view to testing what the Properties of the timbers are as far as 
conversion is concerned in the wood-working machinery shops. 
The strengths, specific gravities, and working peculiarities ought 
to form the subject of report, but of some of the most useful 
timbers from Western Australia the figures below will show that 
engineers, architects, builders, threshing machine makers, and 
others, including ship, launch, and yacht builders in this country, 
might place them in their list: of timber suitable for their vari- 
ous purposes. Some of these Australian timbers are straighter 
grained, easier worked, and more durable than many which have 
hitherto been used exclusively. 

Amongst the woods produced in Western Australia, tuart is 
suited for a number of purposes. It is hard, twisted, and curled 
in the grain. It is valuable where great strength i is required for 
shipbuilding, combings of hatches, framing for railway rolling 
stock, carriage wheels, &c. It shrinks very little in seasoning, 
and does not _ durirg the process. It has been known to be 
exposed for thirty years without being affected. An experi- 
mental piece stood a tensile stress of more than 40,000 Ib. 
per square inch, as shown in the table below. Large ‘planks, 
20ft. to 40ft. long and 2ft. wide, have been cut from this timber. 
The merits of sandal wood, with its aromatic character, are well 
known. Sandal wood exports to India and China from Aus- 
tralia have reached some 5000 tons annually, at about £10 per 
ton, Raspberry jam wood is highly scented, and is well adapted 


for many manufacturing purposes. Of jarrah wood, it may be | 
added that the Harbour Trust of Victoria are now using jarrah | 
in preference to their local timber. The principal railways, 
marine work, jetties, and telegraph lines of South Australia 
employ it for nearly all purposes. Large quantities are exported , 


to India, New Zealand, and the Cape. These timbers are all 
impervious to the white ant and the teredo navalis, 

The following table of comparative tests of Indian teak and 
English oak, compared with tuart, jarrah, and karri of Western 
Australia, is taken from Laslett’s work on timber :— 


HUCKNALL HUTHWAITE WATERWORKS. 
Tenders for Contract No. 1. 


£. 
H. Vickers, Nottingham .. .. .. «. « 1400 0 0 1 
E. Tempest, Leicester... .. ee" 1397 0 0 | 
Foster and Barry, Nottingham _ ec ee ee 1225 0 0 | 
A. Faulks, Loughborough, London .. .. 1220 0 0 | 
Frank Dawson, Bury . a 1217 0 0 | 
Marriott and Marshall, Alfreton 1213 2 3 | 
J. A. Oxley, Grasmoor * 1168 0 0 | 
W. Hill, High Wycombe .. 1159 10 0 | 

R. and J. Holmes, Alfreton 1145 0 0 
John Lane, Skeyby 1110 0 0 | 
Pickthall and Suns, Merthyr Tydvil—accepted 1090 0 0 | 
E. and W. Hailey, Bradford .. 627 0 0 | 
Okes,and Co., London.. .. ee 595 0 0 | 
Firmstone Brothers, Stourbridge . 560 0 0 | 
Staveley Iron Cumpany, Chesterfield... 559 15 6 | 
Cochrane and Co., Dudley.. ce IE 
Company, Alfreton— ee 54015 6 | 
Clay Cross Company, Chesterfield... .. .. .. «. 52419 0 | 


TOXTETH PARK. 

Tenders received by the Toxteth Park Local Board for the com- | 

pletion of Contract No. 13, Lime-grove. Quantities supplied by | 
the engineer, Mr. John Price, Assoc. M. Inst, C.E. 


| 
Anderton and Co., Edgehill, Liverpool 24 
W. Hayes, Bo ton’ oe 285 16 9 | 
Walkden and Co., Bootle 253 14 3 | 
L. Marr, Aspen-grove, Toxteth Park 251 7 1 | 
J. Evans, Parkgate 244 0 «5 
Catterall and Co, Liverpool. 234 611 
Treland and Hurley, Brae- street, "Liverpool .. 228 6 9 
McCabe and Co., Lambeth-road, Kirkdale .. 213 0 0 
R. Lomax, Bagot- street, Toxteth Park.. 212 0 0 
8. E. Frayne, Churchill, Kidderminster. 209 8 4 
W. F. Inglis, Castle-street, Liverpool—acce 201 9 1 | 
A. W. Peen, Seacombe—several errors = is tender 154 13 10 | 
Engineer’s estimate .. 235 0 0 


| 


Tenders received by the Toxteth Park “Local Board for the com- 
pletion of Cedar-grove, Contract No. 14. Quantities supplied by | 
the engineer, Mr. John Price, Assoc, M. Inst, C.E. 


£ 8 
W. Hayes, Bolto co co ce 263 
Walkden and Bootle 251 13 
J. Evans, Parkgate 242 5 


R. Lomax, Toxteth Park .. .. 
Catterall and Cu., Liverpool oe 
Ireland and Hurley, Liverpool . 
McCabe and Co., Kirkdale .. .. oe 
W. F. Inglis, Liverpool ee oe 
A. W. Peen, Seacombe— accep ted 
Enginecr’s estimate... £30 0 


Tenders received by the Toxteth Park ‘Local Board for the com- | 
pletion of Aspen-grove, Contract No. 15. — supplied by | 
the engineer, Mr. John Price, Assoc, M. Inst, C.E. 


o 
NN OH OOD, 


£a. 4 
Anderton and Co., Liverpool .. .. 32515 9 | 
Walkden and Co., Bootle er 280 9 1 
L. Marr, Toxteth Park 274 4 4 
J. Evans, Parkgate Ge we 272 3 0 | 
Catterall and Co., Liverpool 263 11 7 
Ireland and Hurley, er 262 7 6 
McCabe and Co., Kirkdale .. .. .. «2 «2 oe o 24918 1 
W. F. Inglis, Liverpool oe 225 1410 
8. E. Frayne, Kidderminster oe of 217 19 11 
A. W. Peen, 202 5 6 
Engineer’s estimate .. 260 0 0 | 


Tenders received by the Toxteth Park Local Board for the com- 
pletion of Orange- —, Contract No. 16, —— supplied by | 
the engineer, Mr. John Price, Assoc. M. Inst, C.E 


2 6. 
W. Hayes, Bolton .. .. 225 1 
8. E. Frayne, Kidderminster 193 5 
Anderton and Co., Live 182 12 
McCabe and Co., Kirkda e 174 0 


Walkden and Co., Bootle .. 166 16 
Catterall Co., Liverpool 158 9 
L. Marr, Tuxteth Park... .. .. «. ee 148 14 
W. F. Inglis, Liverpool 144 14 
42 


Ircland and Hurley, Liverpool . 
R. Lomax, Toxteth Park .. ee ce 
A, We Peen, Seacombe—acoepted ee 
Enginecr’s estimate ee 
Tenders received by the Toxteth Park ‘Local ‘Board for the com- 
pletion of Ivanhoe-road, Contract No. 17. Quantities supplied by 
the engineer, Mr. John Price, Assoc, M. Inst. C.E, 


or 


£ sd 

yne, Kidderminster oo MOTT 
pe and Co., Liverpool .. .. .. of eo « 412 0 0 
Catterall and Co., Liverpool ec cc 48 5 6 
Walkden and Co., Bootlo .. .. of of 39215 0 
J. Evans, Parkgate ec ce ce SOL 
J. Garnett, Toxteth Park .. .. .. «2 oe 390 11 0 
McCabe and Gi, 363 9 4 
L. Marr, Toxteth Park . 34612 1 
R. Lomax, Toxteth Park— accepted 328 12 10 
A. W. Peen, combe . eo ee ee 807 10 9 
Engincer’s estimate 365 0 0 


Tenders received by the Toxteth Park ‘Local ‘Board for the com- 
pletion of Sandringham-drive, Contract No. 18. Quantities sup- 
plied by the engineer, Mr, John Price, Assoc. M. Inst. C.E. 


W. Hayes, Bolton 
8. E. Frayne, Kidderminster vel. 
McCabe and Co., Kirkdale .. eo ee 
Anderton and Co., Liverpool 
J. Evans, Parkgate oe os oe 
Catterall and Co., Liverpool 
Walkden and Co., Liverpool .. .. 
Marr, Toxteth Park ee ee 
R. Lomax, Toxteth Park—accepted 
W. F. Inglis, Liverpool 


A. W. Peen, ‘Seacombe—several errors ee 
Engincer’s estimate .. os 


the s.s. Kirkstall. 
' November 11th, 1870. Subsequentl 


| Average te tensile experiments. Vertical No of pe 
Transverse or astigned by 
Nisné of wood. Weight per Specific strength Dimensions Weight Direct crushing English 
cube foot. gravity. per sq. in, 0 the piece cohesion stroin Lioyd’s for 
each piece. broke with onl — on cults of shipbuilding 
inch. 2in. | purposes. 
Lbs. per Lbs. per In tons }-er 
Lbs. Value of 8. Inches. square inch, square inch. square tee h. 
Indian teak .. 49°47 £07 2203 2x2x30 13,207 3,301 2°838 14 years. 
English oak .. 48°00 £00 2117 2x2x30 30,287 7,571 3°41 9 
Tuart.. 73°06 1169 2701 2x2x30 40,487 10,584 4°195 _ 
Jarrah 63°12 1010 1800 2x2x30 11,760 2,940 3°198 2 yy 
Karri.. 61°31 981 2264 2x2x30 28,280 7,070 5°140 12 
TENDERS, Tenders received by the Toxteth Park Local Board for the com- 


| amy ang of Buckland-street, Contract No. 19. Quantities supplied 


y the engineer, Mr. John Price, Assoc. M. Inst. C.E 


W. Hayes, Bolton .. .. .. 
8. E. Frayne, Kidderminster 
McCabe and Co., Kirkdale .. 
Anderton and Co., Liverpool 
Walkden and Co, Bootle ee 
J. Evans, Parkga 

J. Garnett, Park 
Catterall and Co., — 
A. W. Peen, Seacom 

R. Lomax, Toxteth Park 

L. Marr, Toxteth Park 
W. F. Inglis, Liverpool 


a 

6 

1 

0 

3 

3 
7 3 
0 

6 

9 

2 

0 
Engineer's estimate 


SCARBOROUGH. 


Tenders for sea wall and promenade, 


Mr. Whately 
M. Inst. C.E., engineer. 


Elivt, 


J. Jackson, Westminster 

J. Lane, South Shiclds .. 

C. Baker and Sons, Bradford... 

G. Foggitt, Leeds. 

G Marshall, Darlingto! 

G. B. Godfrey, Westminster . 

W. Gradwell’s executors, Barrow- ‘in- Furness 

J. Kyle, Barnard Castle .. 

T. A. Matthews, Hartlepool ; 

G. Lawson, Glasgow eo 

J. Keswick, York 

R. H. and H. Hodgson, Workington 

Naylor Brothers, 

T. B. Mather, Hull 

J. Dickson, St. Albans .. 

Foster and Barry, Radcliffe- -on- “Trent 

Scott Brothers, Masborough .. . 

Parker and Sharp, Batley 

Whittaker Brothers, Leeds .. 

J. Jaram, Scarborough .. 

J. Waddell and Sons, Edinburgh... 

Ross and Liddelow, Carlisle . . 

W. C. Atkinson, Stockton-on- “Tees 1. 

and Fox, "Scarborough ee 
F. James, Cleethorpes .. .. 

Kink Brothers, Battersea 

Geen and Parker, Cardiff 

Read Burnley .. 

w. Scarborough —acce| sted 

Pick and Son, 

Engineer’s estimate... 


23,992 


NAVAL ENGINEER APPOINTMENTS.—The following appointment 
has been made at the Admiralty:—Cornelius H. Stewart, engineer, 
to the Benbow. 


DkaTH OF MR. G, ALLIBON.—We announce with much regret 
the death of Mr. George Allibon, at his residence, Sca View, 
Litherland Park, near Liverpool, on the 17th instant. Mr. Allibon 
was a skilful engineer, and possessed a great deal of inventive 

talent. In partnership with Mr. Noyds, at the Rosherville Iron- 


| works, he brought out in 1870 a new form of vertical marine 


boiler, which, together with engines of a new design, were fitted in 
These we illustrated in our impression for 
Mr. Allibon became super- 


| intendent engineer to Messrs. F. Leyland and Co., of Liverpool— 


an influential post which he held up to the last. In 1880 he 
designed the fine compound engines of the s.s. Virginian and 
Valencian for Messrs, Leyland. These engines were constructed 
by Messrs. Palmer and Co., of Jarrow, illustrated at the time in 
THE ENGINEER, and have proved a great success. Mr, Allibon was 
comparatively a young man, and his death will be regretted by a 
large circle of friends. He was buried yesterday, the 21st inst, in 
Sefton Churchyard. 


ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 


| SuRVEYORS.—This Association held its second examination of can- 


didates for the offices of municipal engineers and local board sur- 
veyors at St. George’s Hall, Liverpool, on Friday and Saturday, 
the 1st and 2nd inst. The examiners in the various subjects as set 
forth in the syllabus were—(1) Engineering as applied to municipal 
work, W. G. Laws, M. Inst. C.E., city engineer, Newcastle-on- 
Tyne—Past President ; (2) building construction, RK. Vawser, 
M. Inst. C.E., Manchester—Past President; (3) sanitary science, 
E. B. Ellice- Clark, M. Inst. C.E., county surveyor, West Sussex— 
Member of Council ; and (4) public health law, J. Lobley, M. Inst. - 
C.E., borough engineer, Hanley—President of the Association. 
Twenty gentlemen offered themselves for examination, and of 
these the following satisfy the examiners, and will receive the 
Association’s certificate of competency :—E. Sykes, Reddish, Lan- 
cashire; E. T. Beard, Lincoln; T. Mallinson, Selby, Yorkshire ; 
R. J. Thomas, Carnarvon; G. Ball, Scarborough; Wm. Young, 
Pendleton; J. 8. > oe West Bromwich; J. A. Crowther, 
Leeds; V. H. Turner, Leeds; M. W. Jameson, Leeds; C. Brown- 
ridge, Teeds; E. J. Silcock, ” Leeds. The next examination will 
be held in London in April, 1887, particulars of which will be duly 
published. 


Rewards TO InvENTORS.—A return recently issued gives a list 
of the sums paid to inventors by way of reward in connection with 
ordnance and small arms, from April 1, 1877, to Marck 31, 1886, 
The list is headed = the name of Mr. Armstrong, who in 1878 
received £50 for a “‘ plan of steeling trail eyes of gun carriages.” 
In 1880 Mr. R. S. Fraser received £5000 for ‘‘plan of making 
guns.” Mr, Westley-Richards received £300 for ** cartridges or 
primers for Gatling or other machine guns.” Captain Mure’ 3 
executors received £200 for ‘‘ auxiliary sight for rifle practice.” In 
1881 Mr. Henry received £1500 for ‘*ammunition for small arms.” 
The “‘ inventors of revolver pistols ” are set down thus :—Mr. Owen 
Jones, £750; Mr. Thornton, £650; Mr. Stanton, £100. Captain 
Watkin, R.A., in 1882 received £1750 for “‘ range ‘Gnders and other 
instruments.” In 1885 Mr. Vavasseur obtained £10,000 fer 

“‘ driving rings for B. L. projectiles.” Mr. T. Nordenfelt received 
£10,000 for ‘‘ manufacture in Government factories of ammunition 
for lin, Nordenfelt guns.” The Church is represented in the return 
by the Rev. F, Bashworth, who was paid £2000 for ‘‘ advancement 
of science of gunnery by application of mathematics to ballistics,” 
The last on the list is that of Mrs, Padwick, who received £100 in 
February of this year for “ suggestion by her late husband respect> 
ing studded projectiles” more than twenty years ago, 
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COMPOUND LOCOMOTIVE-SECTION. 


from Englishmen :— Elbe, Ems, Fulda, 
Werra, by Germany, Hammonia by Ham- 
burg, Normandie by France, Stirling Castle 
by Italy. Thus the chief European maritime 
Powers have bought from us models, after 
which to build scourges for our trade, and 
the French have already built four like the 
Gascogne—to make the trip between Havre 
and New York in less than eight days, at an 
average speed of 174 knots an hour—which, 
with the Normandie, makes five ready to 
injure our trade. I believe them to have 
many more. So far I have named thirteen 
Transatlantic steamers without Russia, 
America, &. We have several very fast 
mercantile Transatlantic steamers—not very 
many more than the above—of great speed 
and coal capacity, but of no possible use to 
our Navy in a war with France, because the 
mercantile sailing fleet—more than half the 
whole—must remain in port or be destroyed ; 
thus more steamers would be imperative to 
fulfil their duties, and so employ the private 

ards to build them—see ‘* Mercantile Navy 

ist. 

As I fear that Parliament would not grant 
the means without proof of the necessity for 
fast war cruisers, I would entreat to have the 
whole matter inquired into. If in spite of 
Lord Brassey's statement it was proved that 
in a war with France the mercantile steamers 
could not be lent to the Navy, there would 
surely be no lack of funds to remedy such an 
awful want. 

The effect of war upon our food supply 
is made clear by the following extract from 
“The Dawn of the Nineteenth Century in 
England,” by John Ashton :—‘‘ In 1800 the 
average prices of corn and bread throughout 
the country were—wheat, per quarter, 113s.; 
barley, 60s.; oats, 41s.; quartern loaf, 1s. 9d.; 
and looking at the difference in the value 
of money then and now, we must add at 
least 50 per cent., which would make the 
average price of the quartern loaf 2s, 74d.; 
and it became dearer, with bread riots, 


&c. &c.” This with a population of only 
16,000,000, which is now 35,000,000 and the 
quartern loaf 5}d., what could we do during 
a French war? 

It is a matter for congratulation the 
getting power for the Admiralty to purchase 
its own guns—like the French Navy. But 
we need to go as far as they do, viz., manu- 
facture their ships’ guns at no extravagant 
rate—see their Navy Estimates — Exercise 
1887, p. 1042—francs 17,738,746, or £700,550, 
and their guns have been efficient since 1867, 
but I know not where to find one on our side. 

Torquay, October 14th. THos. SyMonps, 
Adml, of the Fleet. 


WATER SOFTENING. 


Srr,—I am again tempted to address you 
to supply an omission in my last letter with 


TANDEM COMPOUND LOCOMOTIVE — NISBET'S | 
PATENT. 
Tuis engine, illustrated on page 324, was originally built in | 
1872, and had cylinders 17in. diameter and 24in. stroke, the | 
driving wheels being 6ft. 7in. diameter, and having a bogie in | 
front as shown. 
In the arrangement illustrated the high-pressure cylinders are 
13in. diameter, that of the low-pressure being 20in., the stroke 
remaining at 24in. The valve gear employed is Joy’s, arranged | 
in such a way that the high-pressure valves can be worked | 
expansively, independent of the low-pressure valves, and vice | 
versa, an arrangement which has shown decided advantages in | 
practice. The steam passes directly from the exhaust of the high- 
pressure cylinder into the casing of the low-pressure cylinder, 
there being no intermediate receiver. The engine works with 
great freedom, and has shown excellent results in speed and 
power, as well as a marked decrease on its original consumption 
of fuel. This engine is at present working the passenger trains 
on the North British Railway between Edinburgh and Glasgow. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 


OUR NAVAL STRENGTH. 

Srr,—I beg to call serious attention to the fact that a merchant 
vessel cut down the Northampton to the water’s edge, and I am 
informed that nothing but the armour prevented the rent going 
deeper and endangering her safety. I believe her to have been 
rendered quite unseaworthy and unserviceable. Even worse will 
be the case with the twenty-two other modern ironclads when so 
rammed at their unarmoured ends. They would be sunk like the 
Oregon by a schooner. This seems to me an awful state of things, 
needing the strictest inquiry and experiment. 

The failure of the Imperieuse, and consequently Warspite, as 
cruisers, causes me to call attention to what follows, for it is surely 
a matter of the utmost consequence that we should possess the 
very fastest and best war cruisers, which we cannot possibly obtain 
from the mercantile navy or even transports, for they could not be 
spared without ruin to our food supply, commerce, colonial and 
foreign communications, &c., during war with France. The Times, 
March 19th, 1881, reports the speech of the Secretary of the 
Admiralty, vaunting the icipated perfecti of the above- 
named ships. 

I wrote to the press hoping to check such great blunders, feeling 
certain that a length of 315ft. and coal capacity of 900 tons could 
not give the necessary speed and fuel for an efficient war steam 
cruiser. A speed of 17 knots with 400 tons of coal at her normal 
draught would be almost useless, and it was false economy and 
prejudice against length to propose such cruisers to contend 
against vessels with speed up to an average of 195 knots to 
America. 

The Imperieuse, though now 2ft. or 3ft. too deep, has only 
900 tons of coals, to the French steamer Normandie’s 1600 tons 
and 3000 tons of cargo with the same propored speed, and thus a 
capacity for 4600 tons of coal. So with the Germans, &. Speed 
and vast capacity for coals are the first and absolute necessity in a 
warcruiser, The Imperieuse in a head seaway must fail comparatively 
and punish her engines, even if her ridiculous rig is removed. I 
should at once try her with a Transatlantic steamer as far as she 
could get from Queenstown towards New York and prove her 
capabilitics. I would also commence two vessels like the Umbria, 
one with double screw and engines, both divided from stem to 
stern by a bulkhead, &., only lightly armed, and so prove 
whether the twin or single screw gives the greatest and most 
enduring speed. The former is undoubtedly the safest for the 
crew. These vessels would be otherwise useful and economical, 
like the Himalaya. 


Foreigners hiave bought the Transatlantic steamers named below 


regard to the Clark process. This process is 
very extensively used, and its application will 
increase every day, as many engineers have 
found out to their cost the disadvantage of using alkaline water 
in their steam boilers. They are also of opinion that a small 
quantity of lime in the water acts on the plates as a preservative, 
and they prefer to soften the water by lime only, than run the 
risk of alkaline water. 


I have one of my machines working at the waterworks here, 
softening by the Clark process all the water used for the steam 
boilers, and after four months’ work I allow the chief engineer to 
speak for himself :— 

Administration Communale 
de Bruxelles. Bruxelles, 14 Octobre, 1836. 
Monsteur Howartson, 46, Boulevard Anspach, Bruxelles. 

Je réponds 4 votre lettre de ce jour. 

Votre adoucisseur, exclusivement employé 4 la chaux, réduit le titre de 
l'eau de 29° 47°; les dépdts dans nos chiuditres ont diminué dans le 
rapport de 1 4 4}. 

Salut empress¢. 

(Signé) Tu. VERSTRAETEN, Ingéoieur, 
Chef du service des eaux de Bruxelles, 
Mr. Maignen condemns the Clark process. Can he produce a testi- 
monial certified to by an engineer of the capacity of Mr. Verstraeten 
in favour of his anti-calcaire ? ANDREW Howartson. 
Brussels, October 16th. 


LOCK NUTS. 

S1r,—Most engineers will have observed that “Lead Pencil” is 
not alone in being in doubt about the correct way to apply lock 
nuts. I think Iam quite safe in saying that 59 per cent. of the 
lock nuts put on are put on with the thin nuts furthest from the 
work. That being the case, I think ‘Lead Pencil’s” question 
should be answered more fully than either of your correspondents 
in your last issue have done; with your permission I shall try and 
throw some light upon the matter. In doing so I would point out 
that it is only in special circumstances that lock nuts are required. 
In all cases where the nuts are screwed down solid, as in making 
joints with cylinder covers, &c., or in the case of rods that are let 
together metal to metal, the nuts jam themselves, sufficient friction 
being created between the nut, screw, and cover to prevent it 
moving, although the strains vary greatly in intensity. Where 
lock nuts are necessary is in the case of glands, bearings, &c., that 
are adjusted to a certain point or to give a certain amount of 
pressure. In these circumstances it is requisite to secure the nut 
in a certain position, to resist, without moving, what really 
amounts to a succession of blows. To obtain a constant and suffi- 
cient amount of friction between the nut and screw to do so a 
second nut is provided; this second, or lock nut, it is necessary to 
screw down to the position required, then follow it with the first 
or principal nut, holding the lock nut in its position; screw the 
principal nut against it with sufficient force to develope the 
friction: between the nuts and screw necessary to hold it secure 
from moving. To demonstrate the true position of the lock nut 
further, let a bolt be taken, upon which p) two nuts. To lock 
them upon the screw it is necessary to screw them against each 
other, which done, it will be observed that the nuts are thrust 
against the opposite sides of the thread of the screw, and of course 
the nuts are clear of the screw on the side of the thread furthest 
from the point where the two nuts mect, consequently a load or 
strain put upon one of the nuts cannot be transmitted to the bolt 
by that nut, as it is not bearing upon the side of the thread of the 
screw necessary to take the thrust; in consequence, the nut upon 
which the load is placed transmits the strain to the one bearing 
upon the side of the thread facing the load, which is the one 
furthest from it. That being the case, the nut through which the 
load is transmitted can afford to be reduced in thickness, as the 
only work it has to do is to develope the friction necessary, while 
the nut furthest from the work has to carry all the load and half 
the strain developed in Pies the friction necessary to lock the 
nuts upon the screw. If ‘‘ Lead Pencil” will make a drawing of a 
screw with two nuts in section upon it, the nuts being, say, jin. 
easy, and draw them in the position they will take when jammed 
against each other, he will see at once that his chief has thought 
the matter out; but I am not at one with your correspondent who 
lectures ‘‘ Lead Pencil” for questioning the orders of his chief. 


I think it is far better that men, whether draughtsmen or 

mechanics, should be encouraged to inquire into and understand 

the how, why, and wherefore of the work they are engaged upon, 

especially in details, How otherwise can we expect the rising 

generation of engineers to know their business thoroughly and be 

able to hold their own? W. WwW. 
Hull, Oct. 13th. 


Sir,—It is a pity that your correspondent, “J. T. W.,” should 
use the suppressio veri evenina conversational form. “J.T. W.’s” 
then chief is not the man to leave a matter between himself and a 
junior draughtsman unsettled. If ‘J. 'T. W.” was told nine years 
ago how to do a thing right it is time he gave up doing it wrong. 
He should remember the advice given last week by a correspon- 
dent, viz., that it is the duty of a junior draughtsman to obey, and 
not argue with his chief. I do not seek to convince him of his 
error, because, according to his own showing, that would be next to 
impossible ; but perhaps such authorities as Unwin, Seaton, Sennet, 
Reed, &c., may not show him that he is wrong, but that other 
people are right. K, 
October 15th. 


Sm,—I am glad to see the question of lock nuts discussed, 
because both opinion and practice appear to be very undecided as 
to the relative positions of the thick and the thin nut; and as both 
arrangements seem to give satisfaction, it is perhaps a matter of 
little importance. I have never been able to get a satisfactory 
explanation of the action of the common lock nut, nor a good 
reason why one arrangement should be preferred ; but after reading 
the letters in your last issue, I rather come to the conclusion that 
“J.T. W.” and ‘* A. E. C.” are correct in saying that the thick 
nut should be on the outside; b » when effectually screwed 
up, all the strain is transferred toit. It is not, however, correct to 
say that the inner nut is merely a distance piece or washer. It is 
something more. By being subjected to the full pressure of the 
cuter nut, it is compressed and has the pitch of its thread reduced, 
while the screw passing through it is stretched and has its pitch 
increased by the same amount. The nut thus being of a different 
pitch from the screw becomes a jam nut or lock nut, H. 

Glasgow, October 15th. 


S1r,—All the correspondents on this interesting and important 
subject seemed to have missed the point by omitting the most im- 
portant factorin the case. Engineers, though not as a rule logicians, 
have to use logic perhaps more than any other class of men, and it 
is of the utmost importance to bring under review all the facts of 
the case. Now, what seems to have been omitted in this question 
is the tension in the length of the bolt. In last week’s issue 
“Valve Spindle” has pointed out the distinction in the functi 
of lock nuts for slide valve rods from those for excentric straps. 
In such cases as lock nuts for slide valve rods, where a slight end 
play is necessary, the advantag: position for strength is to have 
the thick nut outside, as this nut has not only to overcome the 
friction of moving the valve, but has also the strain caused by 
jamming the thin inside nut on the opposite face of the thread. Let 
us look, however, at such cases as ink eae for an excentric strap. 
The first nut is tightened, say, hard up. This produces a tension 
in the whole length of the bolt, except the part outside the nut 
and over which the next nut is to , and to obtain the greatest 
tension possible a thick nut must be used. On screwing up the 
lock nut, however, this tension is not interfered with, but merely a 
tension put on the short part of the bolt occupied by the lock nut 
itself, which tension, it will be seen, prevents the main inside nut 
from turning, and also lends assistance to withstand stripping, as 
the pressure is on the same side of the screw thread inside both 
nuts, It will thus be seen that for this purpose a thin nut is suffi- 
cient outside for locking, so that for bolts locked up in tension the 
thick nut should be inside, and for bolts locked up not in tension 
the thick nut should be outside, if strength alone is considered. 

Perhaps some of our principals having the requisite tools will be 
good enough to make some experiments on this matter, and give, 
through your columns, the tensions obtained in the various cases, 

GEORGE LEEs, 

30, Howe-street, Edinburgh, October 16th, 


MINE-VENTILATING FANS, 


Sir,—I observe a correspondent, who calls himself ‘‘ Grison,” 
asks for information on this subject. I have been lately in the 
same predicament, and will tell him what explanations I got; but 
first, why does he call himself this queer name? In my French 
dictionary it says Grison means “an ass.” Now, the next word, 
Grisou says ‘‘fire-damp ;” so as I think he has got hold of the 
wrong word, to save any mistakes, if I have occasion to use his 
name, I will call him ‘ Fire-damp.” 

Well, then, let us return to our mutton. As I said, I have sought 
information where it was to be found—not in books, oh no; as I 
think Shakespeare says, ‘‘ Books are the companions of fools ;” but 
I made inquiries, as my friend ‘‘ Fire-damp” is now doing, and I 
was told that ws 


i= 


g 

is a formula only suited to fans covered up, and supplied with an 
expanding chimney like a trumpet, and was told that by this 
meats the atmosphere was prevented going into the blades again 

and baffling the centrifugal action, and the trumpet chimney saved 
the waste of the vis viva of the air, since it delivered the air into 
the atmosphere at a slow speed. But then, Sir, I argued what was 
the use of getting up a high speed on the fan blades, if you let it 
down again in a chimney, like the King of France who went up 
the hill with twenty thousand men, and when he’d marched them 
up to the top he marched them down again. And, then, Sir, 


fancy covering up a fan! Why the first law of nature is to let the 
ma away as fast as possible. " 
“29 


MASONRY ARCHES, 


Srr,—Though 1 recognise the force of “A. S. H.’s” objection 
that a masonry is not of the same nature as a metal arch, yet it 
appears to me that until fracture occurs it is incapable of changin; 
its direction at crown or abutments, and should rather be racer | 
as fixed than as hinged at those points. F. E. R, 

October 20th, 


THE GREAT EASTERN STEAMSHIP, 

Srr,—In your account of the voyage of the Great Eastern from 
Liverpool you incidentally say that the béton blocks with which 
Mr. Stoney built the wall of the Alexandra basin are 30 tons 
weight. This is incorrect, as they weighed 350 tons. In this tight 
little island men would not be found dead using mere 30-ton 
blocks. Even thus and in like manner do we work here, 

lin, October 19th. J. M. G, 


(For continuation af Letters sce page 334.) 
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is all we must expect from an open fan, and my friend did saythe 
got all his information from a book issued by Spon, of 125, 
Strand, and called ‘‘ Theories of Centrifugal Ventilating Machines.” 
Soas “‘ Fire-damp ” says he is in a dilemma, he had better get that 
book; and I was told he would there see the “‘ equivalent orifice” 
explained fully; but as I learned, the formula he quotes is merely 
the vena contracta put in simple language for coal miners, who 
always talk of air in cubic feet, and vacuums in inches of water, 
That, Sir, is the origin of it, and it supposes a mine is compared to 
} an orifice in a thin sheet, and some have big orifices and some have 
small; and if a man has a pit with a small orifice—well he’s a 
“*grison,” and should make it large, or he will get no wind through 
it; and do, Sir, please excuse any mistakes of 
October 16th. A PRACTICAL MAN. 
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RAILWAY MATTERS. 


A NEw railway has been inaugurated to connect St. Paul de 
Loanda, West Africa, and Ambacs, and it is said works have 
already been commenced. 

THE Queensland Minister of Works has declined to accept any 
local tender for the supply of 1800 railway lamps, The reason 
given is that the tender is from 29 to 85 per cent. above the cost 
of the imported article. 


Tue Littlehampton Local Board of Health have approved plars 
for laying through the town a line of tramway to be worked by 
electricity, and the construction of an iron pier from the esplanade 
across the sands, so that visitors will thus be enabled to travel from 
the railway station direct to the pier head, and steamboats and 
yachts will have access at nearly all times of the tide. 


Mr. Henry Bots, the chairman of the Colombo Chamber of 
Commeree, at the recent half-yearly meeting, in speaking of rai!- 
way extension, said the Chamber was not prepared to do anything 
which would tend to reopen the question of gauge. He thought 
it would be generally conceded, now that the railway was opened to 
Nanuoya, it would be highly inconvenient and undesirable to break 
the gauge at that point. 


THE Brussels correspondent of the Times says:—‘‘ The statutes 
of the Congo Railway Company are being elaborated, and the 
company will be constituted in a few days, The enterprise is 
greeted with much sympathy in Belgium, and the concurrence of 
the principal financial and industrial establishments of the country 
is assured toit. The company will be of an international character, 
and consequently foreign capital will be allowed to participate in 
the venture.” Kind. 

A SUCCESSFUL and interesting narrow-gauge railway has been 
constructed by W. G. Bagnall, Castle Engine Works, Stafford, at 
Spezia, to ascend the Monte Cappuccini. The dist from the 
quay to the summit is about three kilometres. The railway winds 
to the top with a succession of heavy gradients, several being 7‘1 
per cent., and sharp curves from 34ft. radius upwards. The gauge 
is 80cm. (3l4in.). The engines, which have 10in. cylinders, make 
twenty journeys a day, and take six wagons containing 24 tons of 
stone each. Mr. Bagnall says the idea was ridiculed by the 
engineers there, but the saving had proved to be fully 60 per cent. 

THE report of the New South Wales Railway Commissioner for 
1885 shows that the gross earnings were £2,174,368; working 
expenses, £1,458,143; net earnings, £716,215. For 1884 the 
figures were:—-Gross earnings, £2,086,237; working expenses, 
£1,301,259; net earnings, £784,978. The net return for the year 
represents 3°37 per cent. on all the capital invested ; £21,839,378 
has been expended on lines which are open for traffic, and 
£3,123,594 on lines in course of construction; £2,909,715 was 
expended in 1885. The year opened with 1618 miles of railway, 
and closed with 1732. The Sydney and suburban tramways have 
— 2°17 per cent. on the capital compared with 0°76 per cent. 
in 

AN extraordinary accident happened on the Great Northern 
Railway, near Westgate station, Wakefield, on Monday. Through 
a mistake, it is said, of the signalman, the points were “‘ struck,” 
and an engine and tender, which fortunately had been uncoupled, 
went off the line, and rolled down the embankment near the foot 
of the prison. The engine sank into the ground, which had heen 
rendered soft by the recent heavy rains, and the two men on it had a 
narrow escape. The tender turned a complete somersault, and 
alighted in a garden under-part upwards. The engine and tender 
were damaged, but the permanent way was undisturbed and traffic 
uninterrupted. 

Art the recent meeting of the Central Uruguay Railway Company 
of Monte Video, W. Drabble in the chair, the directors’ report 
stated that the profit for the year ended June 30th was £77,110. 
The decrease in the gross receipts of the line for the year was 
£26,060, or equal to 13°47 per cent., and the decrease in the net 
profit was £22,727, or 22°77 per cent., and the directors were com- 
pelled to recommend a dividend of only 5 per cent. for the year, as 
against 6 per cent. for the previous year. As to the Rio Negro 
Extension, the directors had had some disappointment, as they had 
not been able to complete their bridge, and did not expect to be 
able to do so till the end of the year, on account of the floods that 
had come down and interfered with their works, It was the 
— and most important work ever undertaken in the River 

ate. 

THE Railroad Gazette record of American train accidents in 
August contains accounts of 52 collisions, 49 derailments, and 14 
other accidents; a total of 115 accidents, in which 31 persons were 
killed and 117 injured. As compared with August, 1885, there 
was an increase of 23 accidents, but a decrease of 6 in the number 
of persons killed, and 55 in the number injured. These accidents 
may be classed as to their nature and cause as follows :—Collisions : 
Rear, 33; 13; crossing, 6; total,52. Derailments: Broken 
rail,3; broken frog, 1; broken switch-rod, 1; broken bridge, 2; 
spreading of rails,4; broken wheel, 5; broken axle, 5; broken 
truck, 1; accidental obstruction, 4; cattle on track, 3; land slide. 
1; wash out, 3; earthquake, 3; misplaced switch, 3; rail remove 
for repairs, 1; malicious obstruction, 1; purposely misplaced 
switch, 3; unexplained, 5; total, 49. Other accidents: Boiler 
explosions, 4; flue collapsed, 2; broken parallel rod, 4; broken 
coupling, 1; runaway train, 1; bridge beam falling on track, 1; 
urned while running, 1; total, 14. Total number of accidents, 


A GENERAL classification of the accidents on American lines last 
August is made as follows by the Railroad Gazette ;— 


Collisions. Derailments. Other. Total, 

Defects of road .. — ll ee il 
Defects of equipment... 9 ee ll ee 12 ee 32 
Negligence in operating 42 ee 4 _- 46 
Unforeseen obstructions 1 oe 14 2 17 
Maliciously caused... — ee 4 4 
Unexplained .. .. — ee 5 5 

Total 49 14 115 


£ Save according to classes of trains ‘and socidents is as 
ollows :— 
Collisions, Derailments, Other. 
To passenger 8 ° 18 ae 7 


freight. 4: 14 

‘oa . and a fre’ 

To freight trains 80 . 81 ow 

This shows accidents to a total of 167 trains, of which 55—32°9 per 

cent.—were passenger trains, and 112—67‘1 per cent.—were 

freight trains, 

THE quantity of coal sent from South Yorkshire and Derbyshire 
to London during September was 602,607 tons, as compared with 
535,167 tons for August, and 564,755 tons for July. Of the Sep- 
tember tonnage the Midland Company carried 190,399 tons; 
London and North-Western, 144,012 tons; Great Northern, 
126,592 tons; Great Western, 66,389 tons; Great Eastern, 
67,052 tons; other lines, 8163 tons. Fourteen collieries in 
Derbyshire sent 158,000. tons of coal to London, or more 
than one-fourth of all that entered by railway within the 
area of the City dues. y Cross contributed 25,600 
tons of that total, the other leading Derbyshire collieries 
being Blackwell, 17,400 tons; Langley Mill, 15,600 tons ; Eckling- 
ton, 13,000 tons; Grassmoor, 12,700 tons; Birley, 12,700 tons; 
Staveley and Pilsley, 10,200 tons each. Messrs. Newton, Cham- 
bers, and Co., Thorncliffe, are again at the head, their tonnage 
from their South Yorkshire being nearly 37,000, about the 
heaviest tonnage ever forwarded by one firm or company in any 
month. Other South Yorkshire collieries calculated oon 2500 to 
4700 tons each. During the past nine months the quantity sent 
over the various lines to London was 5,248,773 tons, against 
5,076,498 tons for the corresponding period of 1885, 


NOTES AND MEMORANDA. 


THE deaths registered in twenty-eight great towns of England 
and Wales for the week ending Saturday, October 9th, corresponded 
toan annual rate of 193 per 1000 of their population, which is 
estimated at 9,093,817 persons in the middle of this year. 


Some experiments lately brought before the Paris Academy by 
M. Luvini, combine with those of other observers—he considers— 
in warranting the conclusion that “gases and vapours, under any 
pressure, and at all temperatures, are perfect insulators, and can- 
not be electrified through friction, either with one another, or with 
solid or liquid substances.” 


Ir is stated in a French paper that Professor Place, of the 
Cavalry School of Saumur, has recently applied electricity with 
great success to horses which prove refractory while being shod. 
A vicious beast will often give much trouble in shoeing. M. Place’s 
method renders it at once traceable, and permanently cures its 
aversion to the forge. An electric shock is given through a bridle 
of special form. 


AT a recent meeting of the Paris Academy of Sci @ paper was 
read on ‘‘ A Kinematic Analysis of the Locomotion of a Horse,” 
by M. Marey, who described and illustrated the movement of the 
fore-leg in the step, trot, and gallop, The tend y of 
labour displayed in various degrees in the movements of all 
‘animal machines ” appears to attain the greatest perfection in the 
action of the horse, being, however, less evident in the trot and the 
gallop than in the slow pace. 


ACCORDING to intelligence received at Hamburg, advices from 
the waters of Spitzbergen now confirm the former news from 
Iceland and from the mouth of the Pechora, on the Siberian coast, 
to the effect that the ice in the Arctic Sea has this year extended 
ucusually far southwards. Spitzbergen, the sealers report, was 
found to be surrounded with an ice belt five to eight miles broad, 
and there was firm pack ice from Hope Island to Forland, about 
fifty-six miles. The great bays on the Storfjord, Hornsund, Bell- 
sund, and Isfjord were quite inaccessible, and the sealers, after 
waiting all the spring and most of the summer, returned at the end 
of August, as there was no prospect of the Polar ice dividing. 


A PAPER on comparative study of the actions of walking and 
running, together with the mechanism of the transition between 
these two movements, was recently read before the Paris Academy 
of Sciences, by MM. Marey and Demeny. In this paper, which 
complements the author’s previous communications on animal 
kinematics, numerous differences are shown to exist between slow 
and rapid pace, the latter being characterised by moments ef com- 

lete detachment from the ground and by other equally important 

eatures scarcely visible to the naked eye, but which are now clearly 
revealed by the chronophotographic and dynamograpbic processes. 
The paper was furnished with six diagrams illustrating the con- 
—_ between both motions and the transitions from one to the 
other. 


AT the recent meeting of the American Association, Dr. Thurston 
read a paper ‘On the Friction of the Non-condensing Engine.” 
The friction of an engine has been supposed by De Pambour, Ran- 
kine, and others, to consist of a constant and a variable part, the 
resistance of the engine unloaded, the other the increase produced 
by the fact of its doing work. The last quantity is taken, by De 
Pambour, as ordinarily about 14 percent. of the total resistance 
due the load. As the result of some experiments, a paper quoting 
Dr. Thurston says: “It is found that the friction of the high- 
speed non-condensing engine, such as is used in electric lighting, 
is, under standard conditions, practically constant at all loads, but 
is variable both with speed of engine and with steam pressure.” 
Can the friction of an engine vary with increase of pressure with- 
out varying with increase of load? 


GERMANIUM, the new element discovered by Dr. Clemens 
Winkler, has a melting point apparently somewhat lower than that 
of silver—that is, about 900 deg.—and at a temperature little 
higher than this it appears to volatilise. It crystallises in octa- 
hedra, is extremely Prittle, has a perfect metallic lustre, and a 
grayish-white colour ; its specific gravity is 5469 at 20'4deg. It 
is insoluble in hydrochloric acid, is readily dissolved by aqua regia, 
is converted into a white oxide by nitric acid, and into a soluble 
sulphate by concentrated sulphuric acid. Determinations of the 
atomic weight of germanium were made by estimating the per- 
centage of chlorine in the chloride, GeCl,, and the number 72°32 
was obtained as the mean of four experiments, this number agree- 
ing closely with the atomic weight of Mendelejeff’s ekasilicium. 
The specific heat of the new element has been determined by 
Nilson and Pettersson, at — between 100 deg. and 
440 deg., with the following results :— 


1 2 
Specificheat .. .. 00737 .. O-O772 .. 00 
Atomicheat .. .. 5°33 5°58 se 


THE following, from an Italian source, is an interesting classifi- 
cation of the great ironclad warships of England, France, and 
Italy, as to their speed :—The fastest is the Italia, with a sea speed 
of 18 miles, while the Lepanto, Umberto, Sicilia, Sardegna, also 
Italian vessels, are credited with 174 miles an hour. The Imperieuse, 
French, and Ruggioro de Lauria, Morosini, and Andrea Doria, 
Italian, are 17 mile ships. The Nile, Trafalgar, Renown, Sanspariel, 
Anson, Camperdown, Benbow, Rodney, Howe, Collingwood, 
Col , and Edinburgh, English, are 16 mile vessels, It should 
be remembered, however, that the Nile and Trafalgar are yet far 
from completion, and that one or two of the others have, as yet, 
had nothing more than a dock trial. The Duilio and Dandolo, 
Italian, are severally 154 and 15} mile vessels; the Devastation, 
French, 154 mile, and the Alexandra, English, 15 mile; the Fou- 
droyant, Admiral Baudin, Formidable, Neptune, Hoche, Marceaux, 
and Magenta, French, having the latter speed. The Hercules, 
Dreadnought, Inflexible, Neptune, and Sultan, English; the 
Vauban, Amiral Duperre, Indomtable, Redoubtable, Temeraire, 
Terrible, Caiman, Requin, French, and the Affondatore, Italian, 
are below the 15 mile standard. 


THE United States geological survey has learned from Mr. C. 
W. Cross, engaged in field work at Denver, Col., the particulars 
of a remarkable land-slide near Cimarron, Gunnison county, which 
was described in the local papers as an earthquake. Science says 
he found the locality about nine miles south of that town, on the 
east side of the west fork of the Cimarron river. Between the two 
forks of the Cimarron is a mesa capped by eruptive rock, the 
valleys on either side being eroded out of cretaceous rocks, appa- 
rently the clays of the Coloradogroup. The area involved extends 
from the base of the cliffs of eruptive rock forming the top of the 
mesa, down the slopes towards the valley bottom, nearly to the 
edge of the belt of timber. A great crumpling of the surface had 
taken place—throwing down forests in inextricable confusion, 
— the ground up into ridges, and leaving fissure-like 

epressions, the land slide involving an area of nearly two square 
miles, It was evident that the surface of the ground had become 
loosened from the underlying clay beds, probably in consequence of 
the sepage of water, and that a movement of the area, starting at 
its upper end, had been thereby instituted in the direction of the 
mesa. The lower portion having moved less, or not at all, the 
ground there had been most thoroughly ridged, fissured, com- 
pressed, and overlapped, in such a manner that trees had been 
overthrown, little ponds drained, and new ones formed, and the 
courses of small streams changed. Ranchmen living near by had 
perceived no tremor or other evidence of earthquake disturbance, 
nor could they tell when the movement took place; but they 
in saying that the rainfall had been unusually heavy. 
vidences were found of similar land-slides of earlier date, at 
various places along the valley, and it seems clear that such slides 
must have played an important part in shaping out the valley 
depression, 


MISCELLANEA. 


THE death is announced of the inventor of the stone-breaker, 
Mr. Eli W. Blake, aged 92. 

A PERMANENT exhibition of patented inventions, improvements, 
and new productions will be opened at Toulouse on the 1st 
November under the patronage of the local Chamber of Com- 
merce, 


THE Boston Dock and Harbour Board have just placed an order 


with Messrs. Rose, Downs, and Thompson, of the Old Foundry, for _ 


one of the largest grain warehousing appliances in England. The 
machinery, which is constiucted to treat 100 ions of the most 
bulky grain—oats—per hour, is perfectly automatic. The grain is 
conveyed to the warehouse from the quay side, weighed, elevated, 
and distributed in any floor without hand labour. The grain can 
be turned or discharged by the same machinery, which has many 
novel features, in part the suggestions of Mr. Wheeler, C.E., the 
engineer to the Commissioners. Among other East Coast ware- 
houses fitted by Messrs. ose, Downs, and Thompson afe those of 
the King’s Lynn Dock Company, who have placed three successive 
orders with the firm. 


AT a gross cost of about £14,000 Cheltenham has been provided 
with new waterworks, ‘The water supply is gathered from an area 
of two square miles, and will, it is believed, afford a supply of 
nearly a million gallons a-day. The reservoir, which covers an 
area of about twenty acres, has a maximum depth of 32ft., and a 
total capacity of 100,100,000 gallons. There are five filters, having 
a total area of 12,500ft., and are capable of filtering 900,000 gallons 
a-day. The filtering material is sand, which is washed by nine 
ingeniously-contrived machines, worked by a turbine moved by the 
surplus head of water from the reservoir. The machines were 
designed by the borough engineer, Mr. W. M’Landsborough, C.E. 
From the filters the water runs into five covered tanks of sufficient 
capacity to store up the water at a regular rate both day and night. 
The — were exccuted by Messrs, W. Hill and Co., of West- 
minster, 


THE Wiile.den Paper Company has received four gold medals 
and honourable mention at the Liverpool International Exhibition. 
Messrs. Merryweather and Sons, of London, have also received 
an award of a gold medal in respect of their two celebrated types 
of steam fire engines, viz., their direct-acting twist bar engine as 
used in Liverpool, and the “‘Greenwich” as used in Manchester. 
Mr. A. G. Mumford, Culver-street Ironworks, Colchester, has like- 
wise been awarded a silver medal for steam pumps and yacht 
engines. Mr, A. G. Mumford exhibited ten different sizes and 
patterns of his speciality “‘ Favorite” donkey pumps, and two sizes 
single and double-acting ‘‘ Colchester” pumping engines, also some 
very highly finished yacht and launch engines—single and double 
cylinders—high pressure and compound. The following are the 
jury awards to the Clyde shipbuilders for naval models at the 
above Exhibition :—Messrs. J. and G. Thompson, Clydebank, gold 
medal; Messrs. D. and W. Henderson and Co., Partick, silver 
medal; Messrs. Wm. Simons and Co., Renfrew, bronze medal; 
and Messrs, Russell and Co., Port Glasgow, honourable mention. 


H.M.S. LAWRENCE, designed by Sir Edward Reed for the Indian 
Government, and built by Messrs. Laird Bros., of Birkenhead, was 
officially tried on the 12th inst. at the measured mile off the 
Mersey. The Lawrence is a paddle-wheel vessel, 208ft. long, 32ft. 
beam, and built of steel, so as to have a very light draught. She 
will be armed with light guns, which, combined with her consider- 
able speed and light draught, gives her valuable fighting power on 
river service, She has two handsomely fitted saloons for the 
accommodation of Government officials and the ship’s officers, and 
in addition has right aft a beautifully fitted drawing-room saloon 
for the accommodation of the Viceroy, for whose personal accom- 
modation the vessel will be occasionally used. Electric light, 
special ventilation, complete outfit of spare parts, and all modern 
improvements have been fitted by the builders. The machinery 
consists of two high-pressure boilers, also of steel, and working at 
80 lb. pressure, and a pair of highly-finished oscillating compound 
engines. The trial trip was made in the presence of a distinguished 
company, aad was very successful, the vessel attaining a speed of 
13} knots, and indicating considerably beyond her contract horse- 
power, without a single drop of water on any of the bearings. The 
Indian Government was represented by Sir Edward Reed, and the 
machinery was supervised by Mr. J. F. Flannery, who, in conjunc- 
tion with Mr. Hudson, has assisted Sir Edward Reed during the 
construction of the vessel. 


A NEW high level reservoir, which has been constructed at 
Kidderminster with the object of improving the water supply of 
that borough, was opened on the 27th ult., when the ceremony of 
turning the water into the mains was performed by Councillor 
Potter, the chairman of the Drainage and Waterworks Committee. 
It has been constructed under Mr. E. Pritchard, C.E., of West- 
minster. The site of the reservoir is on the Bewdley-road, some 
1100 yards distant from the waterworks pumping station on the 
Stourport-road. This land is the highest available site near 
Kidderminster, and will give 43ft. greater head than from the 
existing reservoir near the pumping station. The new reservoir is 
covered, and is constructed of masonry, brickwork in cement and 
concrete, and is partly in excavation and partly in embankment. 
The interior of the reservoir has the following dimensions—being 
square on the plan—145ft. long, 145ft. wide, with an available 
height for water of 14ft. 7in. This capacity, after making 
deductions for pillars and buttresses, will provide a storage of 
1,850,000 gallons. The roof of the reservoir is constructed of a 
rolled iron girder floor, and with cement concrete arches, upon 
which is placed some 2ft. of earth, the whole being supported by 
72 cast iron pillars. There are several inspection and air shafts. 

he total cost of the reservoir, including the purchase of land, is 
stated approximately at £5800. Mr. Peirce, Assoc. M. Inst. C.E., 
and Mr, Tarbet, Student Inst. C.E., were the resident engineers. 


In the New South Wales Parliament considerable discussion | as 
taken place upon a motion ‘‘ affirming that all constructive iron 
work used in bridge building, rolling stock, 1 tives, shipbuild- 
ing, waterworks plant, and so on, required by the Government, 
shall be manufactured in the colony.” Of course, the position 
taken up by the Government was that they could not be bound to 
accept tenders in the colony irrespective of the quality and the 
cost of the work, and the Protectionists ultimately had to be satis- 
fied with the passing of an amendment providing that tenders 
should be called for in the colony for the works specified, as wellas 
abroad. The correspondent of a contemporary writes :—‘‘ There 
is, after all, room for a good deal of manipulation with regard tu 
contracts placed in the colony. A colonial firm might secure a 
contract, and buy most of the iron at home, and there are cases in 
the neighbouring colonies where such practices have been common 
There is no reason why the Government should not for a time pay 
an extra 10 per cent. upon such work bond fide performed in the 
colony, if thereby the iron and engineering industries can be per- 
manently stimulated into activity. Political economists in England 
would condemn this 10 per cent. wholesale, and there is force in 
their arguments that we should get everything as cheap as we can; 
but the colony has people just now it would be glad to employ on 
such manufactures, even at a slight outlay. The New South 
Wales Government has quite recently been finding work for men 
out of employ, and in such cases a 10 per cent. bonus on colonial 
made goods would fall lighter than paying them their wages. That 
is, perhaps, an extreme case; but we should like to see the iron 
industry here advance. We have abundance of iron ore and coal 
in close proximity. The Minister for Works has now promised « 
deputation that in future tenders shall be called in the colony for 
all iron work required by Government, and if they find they can 
rely on the uality of the articles, and the price is not unreason- 
ably higher than imported articles, the contracts will be given out 
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TO CORRESPONDENTS, 
Registered Telegraphic Address“ ENGINEER NEWSPAPER, 


*.* All letters intended for insertion in THR ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*.* We cannot undertake to return drawings or manvacripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

J.C. B.—Thanks. We have no room at present for such a contribution. 

G. R.—It is quite impossible to say what a new motive power would save 
without knowing what the motor is to effect. 

8. H. T.—Coat the machinery with white lead and some non-drving oil. You 
— not take the lagging off the boiler if the engine-room is kept reasonably 


ry. 

G. A. B —The arrangement would present no advantages over that now in 
use, and the float angles are wrong. You have made no allowance for the 
advance of the ship. If the float leaving the water stands vertical, it will 
act as a drag, opposing the ship's nrogress, 


SUBSCRIPTIONS. 

Tar Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Half-yearly (including double numbers)... .. .. £0 148. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 

Cloth cases for binding Tue ENGINEER Volume, price 2s. 6d. each. 

A complete set of THe ENGINEER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 


mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 16s. China, Japan, oe £2 0s. 6d. 


6s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. 


Sandwich Isles, £2 58 
ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tun EnaineEr, 163, Strand. 


DEATH. 
On Oct. 17th, at his residence, Seaview, Litherland Park, near Liver- 
pool, GEorRGE ALLIBON. Deeply regretted. 
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THR MARINE ENGINE OF THE FUTURE. 

On the 13th inst. the third annual meeting of the North- 
East Coast Institution of Engineers and Shipbuilders was 
held in Neweastle-on-Tyne. Mr. W. T. Doxford, the 
incoming president, delivered his inaugural address. It 
wasshort, pithy, and eminently practical; admirable in every 
respect, and admirably suited to perhaps the most practical 
Institution existing in the kingdom. Mr. Doxford dealt 


28 | remained stationary, the advance having been from 735 tons 


1 | especially when we consider t 


5 | have doubled that average. The next important, I might 
, | almost say startling, fact, which is brought to — is that 
5 | nearly one-half of the tonnage now afloat has 


with the prospects of work presented at the present moment 
to marine engine builders. He showed first that there 
has been a remarkable increase in the dimensions of steam 
vessels built during the last few years. Dividing the years 
which have ela since 1856 into six periods, A deduced 
from statistics supplied by Lloyd’s ter, that there are 
afloat 7889 steamers of 200 tons and over, representing 
a gross tonnage of 9,855,560 gross; and comparing the 
first and the last of the six periods just referred to, he 
tinds that the tonnage of steamers of 200 to 500 tons has 
increased fourfold ; 500 to 1000 tons, sevenfold ; 1000 to 
1500 tons, twenty-fivefold ; 1500 to 2000 tons, forty-three- 
fold ; 2000 to 2500 tons, thirty-sevenfold ; 2500 to 3000 
tons, twenty-eightfold ; 3000 to 4000 tons, thirty-seven- 
fold; showing the largest increase in steamers of from 
1500 to 2000 tons. Taking, however, the two latter periods, 
it will be found that the larger developments are now 
taking place in vessels of 3000 tons and upwards. 

“Tt will be seen,” said Mr. Doxford, “that the average 
increase in size has been very steady, although rapid, with 
the exception of the years 1876-80, when it practically 


in 1856-60—leaving out the Great Eastern—to 1437 tons 
in 1881-86. This is a wonderful development to have 
taken place in so short a space of time as thirty years, 

Pat the art of shipbuilding is 
not of recent origin. Who can say how many thousands 
of years elapsed between the setting afloat of the first 
small vessel, and the date when the average size had 
increased to 735 tons? And yet in but thirty years we 


n built 
since 1880—that is, within the past five and a-half years— 
that 44 per cent. of the total tonnage has been built since 
1880, and since 1870 the enormous number of 6173 steamers 
was built, with a total tonnage of 8,150,086 as against only 
1716 steamers of 1,705,474 tons for the previous fifteen 
years.” 

Mr. Doxford next proceeded to consider the condition 
of these steamers, and arrived at the conclusion that a very 
large number is obsolete. It is in the remodelling of 
the machinery of these vessels that Mr. Doxford sees 
the prospect of work representing about £2,000,000 
per year for the next ten years. The question is, 
Can this enormous outlay of £2,000,000 be made 
to pay? On this subject he has no doubt whatever. 
His estimate leaves a nce of £6,000,000 as the cost of 
adopting triple expansion engines, against which we have 
a saving in fuel of £2,000,000; also a saving in wages, as 
there would be 2,000,000 fewer tons of coal to handle, 
besides other expenses. “To illustrate this, take a boat with 
engines indicating, say, 1200-horse power, but whose 
boilers are worn out. To replace these boilers with new 
ones will cost, say, £2000, and when done you have gained 
nothing ineconomy. But take out the engines and boilers 
altogether, and put in triple expansion engines and boilers 
of, say, 160]b. pressure, which can be ,done for about 
£7000—excluding shipwork in both cases—and take the 
consumption of the old engines at 241b. per horse-power 
with 250 steaming days in the year, which gives a total 
consumption of 8000 tons, we have a saving—taking it at 
20 per cent.—of 1600 tons per annum, or £1600 against 
the extra cost of £5000, or 30 per cent.” 

It will be seen that Mr. Doxford’s calculations are all 
based on a few prominent assumptions. They are that the 
triple expansion engine must take the place of ordinary 
compound engines, That a saving will be effected thereby 
of 20 per cent. in fuel, and that the cost of fuel is £1 per 
ton. We are not disposed to dispute the general accuracy 
of these assumptions, but we are disposed to qualify them. 
In the first place, it is by no means certain that the con- 
sumption of coal by the triple expansion engine must be 
20 per cent. less than that of the compound engine of the 
ordinary type. There are compound engines and compound 
engines; and although it is quite certain that in many cases 
the triple expansion engine has proved to be 20 per cent. 
better than its predecessor, we know that in other cases 
the comparison has not been so favourable, the saving not 
exceeding 15 or 16 per cent., or even less, It would be a 
great mistake to assume that the consumption of fuel in 
compound engines is already the least possible in all cases. 
We can cite an instance within our own knowledge where 
a vessel of about 1500 tons cargo capacity was fitted with 
compound engines some years ago. Recently she was 
refitted. A new boiler was put in carrying 90 lb. against 
70 lb. carried by the old boiler, a new high-pressure 
cylinder was put in of rather larger diameter than that 
which it replaced ; a new propeller was put on with smaller 
pitch, and the general result was that the speed of the 
ship was increased nearly a knot per hour with the same 
consumption of coal ; or at the old speed—about 11 knots— 
with a corresponding reduction in fuel. Taking the con- 
sumption as varying as the cubes of the speeds, we find that, 
omitting fractions, 13 tons went as far with the remodelled 
machinery as 17 tons had done with the old machinery ; 
in other words, the saving amounted to nearly 25 per cent. 
We have no intention of disputing the argument, which 
will, doubtless, be urged that this was an abnormal case; 
but we have no doubt whatever that numbers of steamers 
are now running which are capable of large reductions in 
their coal bills without the aid of the triple expansion 
system. Again, we may cite the case of a steamer of con- 
siderable dimensions with which Messrs, Jones, of 
Liverpool, have been carrying out an extended series of 
experiments. This vessel has triple expansion engines so 
arranged that the high-pressure cylinder can be discon- 
nected at pleasure, and the ship worked either compound 
or triple expansion at pleasure. The result of trials 
extending over months—voyages being made alternately 
with and without triple expansion—is that when the three 
cylinders are in use there is a small saving of coal per 
indicated horse-power, but that the cost of fuel per 
voyage, or per ton per mile, which is the crucial test 
after all, is a little less with two cylinders than with 


three. This, of course, may be regarded, perhaps, as 
exceptional; but whether it is or not, it goes to prove | 


that the triple engine does not in all cases give the 
enormous saving which it is the custom just now to 
attribute to it. me is admitted on all hands that very high- 
— are essential to the success of the triple system. 
ut is very well known that these pressures cause a great 
deal of trouble even when engines and boilers are quite 
new. The representative of one eminent firm stated 
not long since that he had found it expedient to reduce 
his boiler pressures from 150 lb. to 1201b., and it is 
rumoured that the machinery of two large steamers built in 
this country for the Australian local trade has gone 
almost to pieces after a couple of years work. We call 
attention to these things, lest too much should be expected 
from the triple system. Mr. Doxford, it will be seen, con- 
templates a continual outlay for ten years on triple engines. 
It is too soon, we fancy, to anticipate anything of the 
kind. It may be found before five years have elapsed 
that engineers and shipowners have gone too fast, and 
that from the saving of money spent on fuel must 
be made considerable deductions for renewals and repairs, 
inseperable from the use of high pressures. If indeed a 
new boiler could be got, the circumstances would be more 
favourable to the triple system, for it is not so much the 
engines as the boilers that are likely to give trouble. 
Mr. Doxford, to do him justice, recognises the importance 
of the whole question, and says, “ Now, if the owner has 
to find this extra capital, it is the duty of the engineer and 
the shipbuilder to see that the amount is laid out in the 
best possible way; and this brings me to an important 
point. Have we, as engineers, now produced in the triple 
expansion engine the best type of engine for the work to 
be performed ? We are only at the commencement of the 
transition from the compound engine with boilers working 
at 70 to 801b. to the triple expansion engine with boilers 
working at 150 to 160 lb., and already there are signs of a 
further step forward to quadruple expansion, or rather 
expansion in four cylinders ; but, until we are in a position 
to adopt much higher pressures than even 1601b., there 
will be no economy in fuel gained by the four over three 
cylinders, and as we cannot go very much beyond that 
pressure wita the present type of boiler, shipowners have 
nothing to fear on that score at present; and yet it may 
be advantageous, in many cases, to use four cylinders when 
altering the ordinary compound two-crank engines to work 
at the higher pressure.” 
Before shipowners launch out into a large expenditure 
on triple engines, we venture to suggest that it would be 
rudent to try what can be done with the machinery they 
ei Tt is well known that there is no difficulty in 
working ordinary compound engines with steam of as 
much as 110]b.—that is, the pressure carried in such 
ships as the Etruria, for example, with one high-pressure 
and two low-pressure engines. There are large numbers of 
steamers now running which carry only 80 lb., some not 
more than 701b. To put new boilers into such a ship will 
cost, says Mr. Doxford, £2000. It is more than probable 
that in many cases the engines are quite strong enough to 
stand an increase in pressure from 80 lb. to 110 1b. If not, 
let a new high-pressure cylinder be put in smaller than that 
which it replacesand letthe steam be used moreexpansively. 
The cost of the alteration need not exceed in all £3500, or 
say one-half the outlay contemplated by Mr. Doxford. It 
will readily be seen that a saving of 10 percent. in fuel in 
this case would pay as large a return on the capital outlay 
as one of 20 per cent. if a triple expansion engine at double 
the price were used. Put intoa nutshell, our argument is 
that the double cylinder compound engine has not yet been 
made to do all of which it is capable, and that it should be 
given the chance before we plunge into a very large outlay 
on the adoption of a new type of machinery concerning 
the durability of which no information exists, because no 
complete sets of triple engines and boilers have yet been a 
sufficient time at sea to permit sound conclusions to be 
drawn as to their probable durability. 


ACCESSIBLE BOILERS, 


WE have more than once thought it necessary sharply to 
criticise Board of Trade rules and the action of Board of 
Trade officials concerning machinery or steam boilers 
coming within their jurisdiction; and we have felt it to be 
expedient to point out that the action of that department 
of Government within its existing limits was not so good 
as to encourage a desire to extend its field of operations. 
We must say, however, that certain of its regulations are 
excellent, and such as we would like to see brought to 
bear on a more extended scale. One of these rules is that 
no boiler over which the department has control will be 
passed by its engineers unless every part is accessible for 
periodical inspection. It is not an easy matter to secure 
this condition with some forms of small boiler, but with 
this qualification, we are disposed to think that a greater 
number than is either supposed or necessary of boilers is so 
imperfectly designed that internal examination of every 
- is out of the question It would be well if some mem- 

r of the House of Commons would move for a return of 
the proportions existing relatively between boilers subject 
to the supervision of the Board of Trade, boilers under 
Lloyd’s or other leading insurance or assurance company, 
and working under no independent control whatever. 
The return might be made to include boilers having more 
or less imperfect means of access for thorough examina- 
tion. A general, though not expressed idea seems 
to prevail amongst boiler users, if not indeed amongst 
boiler-makers, that if internal access is provided 
it is enough; but those who hold this view overlook 
the fact that corrosion and wasting may and do take place 
externally as well as internally. If any intelligent person 
were shown one side of a piece of iron plate and asked to 
pronounce an opinion as to the uniformity of its thickness 
all over, his rep would be that he must see the other side 
before giving that opinion. Yet in the matter of boiler 
inspection this, or something very like it, is repeatedly 
done. It is true that experience of what causes corresion 
and wasting is a safe guide if discreetly relied on. For 
example, a boiler so carefully set as to have its external 
surfaces always dry and protected from wasting influences 
will not need frequent inspection, but a very little 
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moisture in more or Jess constant action will do a great 
deai of damage. Wherever it is possible boiler externals 
ought to be made readily accessible. Every boiler 
inspector knows that many boilers contain places that 
cannot be thoroughly and properly examined on the 
inner faces of the plates, and which cannot be proved save 
by drilling, the drilling also being only practicable from 
the outside. Many boilers, also, are so defectively designed 
as to be unnecessarily inaccessible inside ; the designers of 
such boilers appearing to have given so much thought to 
two essential points in a boiler that they overlooked the 
third. They were so anxious to get in the greatest pos- 
sible tube surface, as wellas the greatest number of stays, 
as to leave no passage room whatever fora man. If such 
designers would bear in mind that, assuming a given boiler 


.to require a certain air-way area of tubing, if tubes of one 


diameter prevent access for examination, a very trifling 
alteration in the diameter and number of the tubes may 
give ample room. For example, suppose a return-tube 
boiler to require a tube air-way of fifteen square feet; then 
309 tubes, three inches inside diameter, would give it. But 
using this number might entail so much reduction of 
passage-way as to prevent proper access to certain places ; 
then the simple way out of the difliculty is to use a smaller 
number of larger tubes—as, for example, 284 tubes 3iin. 
bore. Indeed, the mere omission of two or three tubes, in 
many cases while reducing the theoretically correct air- 
way, would kave practically no bad effect at all equivalent 
to the advantage of freedom of access gained by their 
omission. In the matter of stays, again, they are at times 
so fitted as to indicate bad judgment on the part of 
the designer, being so made as to be irremovable 
when the boiler is finally in its place—for example, 
on board ship in places where there is room to 
draw a tube, but not to draw a stay if made in 
one piece. The stays of such boilers ought, and in well- 
designed boilers are, so arranged that they can either be 
taken out of the boiler or else displaced within it when 
required, 

bat boilers explode even when under the super- 
vision of eminent insurance companies, is no argument 
whatever against the principle of independent super- 
vision in itself. Indeed it is only necessary to read the 
repo. ts of the engineers to the different companies as to 
detected defects about boilers examined by them, to per- 
ceive the excellence of the principle, and we cherish the 
hope that it will be found possible at no distant date to 
find a way of applying it universally without exciting 
jealousy or distrust, or in any way hampering or obstruct- 
ing trade. There is, however, some room for improvement 
in the type of inspector employed. We refer now to men 
or boys who are sent Ly owners into boilers to examine 
and report. Very many such examiners are thoroughly 
respectable and competent for the work, but we suspect 
that there are some who are not so qualified. As we have 
more than once pointed out in these columns, it is 
desirable that every man attending on, or taking charge 
of, a boiler ought to hold a certificate obtained by passing an 
examination. The same truth applies to those employed to 
get into boilers to examine and report upon their internal 
condition. Itis sometimes argued that where an exploded 
voiler is found to be greatly corroded, that fact does 
not necessarily prove that examination even a few 
months before would have prevented the catastrophe, 
it being contended that corrosion sometimes, and without 
apparent cause, will take place and seriously damage a 
certain patch in a particular plate. Granting, for discussion 
sike, that such a thing is quite possible, the admission of 
the possibility only furnishes an additional argument for 
the need of thorough and free facility for internal examina- 
tion of every part of a boiler, and for the regular making 
of the same. Indeed, if this chemical question is to be 
recognised, it follows logically that each new boiler ought 
to be more frequently examined than one that had been 
using a given feed-water sufficiently long to make apparent 
any spot on the plates susceptible of being corroded by it. 

In connection with this highly important point of boiler 
design and boiler safety—its internal accessibility—we 
may point out that the introduction of corrugated flues 
has been attended with so much success that it would be 
well if engineers turned their attention to the study of 
how far the principle could be further adapted to supersede 
staying. It is already in successful application to the 
crowns of portable engine tire-boxes. One of the still 
disputed points about the use of steel in boilers is its liability 
or otherwise to crack. Cracking of fire-box flat plates is 
attributed to unequal expansion and contraction strains, A 


corrugated plate may relieve or accommodate itself by 


buckling; this relief is virtually denied to fire-box or com- 
bustion plates. Why should simple flat plates continue in 
use? The system of flanging by hydraulic pressure now 
takes a prominent and valuable place in boiler construction ; 
it needs but a little consideration to devise how best to press 
ribs or corrugations in fire-box or combustion chamber 
plates while leaving flat margins for rivetting. This has 
indeed been done for many years by Mr. Haswell, in 
Vienna, and Messrs. Richard Garrett and Sons, of Leiston. 
We are inclined to think that less cracking would 
ensue, and also better means of inspection would be 
attained, and improved water circulation provided. In 
considering internal examination, engineers, insurance 
companies, and we wish we could add some Government 
body, such as an improved Board of Trade, should not lose 
sight of the need for facilities for external examination 
also. In this question of boiler inspection the examiner 
onght to “see both sides.” Small boilers are of necessity 
ditlicult, and often impossible of access. For such the only 
trustworthy tests are the drill and the pump. Indeed, it is 
to be feared that there are boilers this moment at work 
through some parts of which a fitter’s hammer could be 
readily struck. Boiler examination, unless it is thorough, 
is perhaps worse than no examination at all. 


THE GREAT EASTERN STEAMSHIP. 
As stated in our last impression, the Great Eastern safely 
reached Dublin on the 14th inst. She left Holyhead on Wed- 
nesday at 6 p.m., a stiff breeze blowing from the north-west, in 


tow of the tug Rescue. The voyage was quite uneventful. The 
engines did all that was expected of them, running at about 
thirty revolutions per minute, the big ship going at about 5 
knots, while the screw was making over 12 knots. The sea was 
rough and the ship rolled a good deal. She reached Dublin Bay 
about 7.15 a.m., and lay-to for some time waiting for the tide. 
She was boarded here by Mr. Tallant, Dublin pilot, and, start- 
ing again a little before 9 a.m., she entered the Liffey and took 
up a berth alongside the North Wall, and about 11 a.m. she let 
go her anchor, and the process of securing her to the quay wall 
commenced. It was intended that she should have taken up a 
berth in the Alexandra Basin, but this was found to be unsuit- 
able, and, as we have said, she took the berth which was clear. 
On Friday the Great Eastern was placed in some danger. Her 
tremendous height gave the furious gale great power over her, 
and early in the morning she was forced hard against the quay 
wall. The paddle-box sponsons being above the wall, and the 
fenders being ground to matchwood, the starboard paddle- 
wheel was squeezed between the hull and the wall, with the 
result that, as might be expected, it was seriously injured. 
This is a matter of small consequence, however, as it is cer- 
tain that the wheels will never be used in as wheels; 
but the circumstance forcibly illustrates the risk that the 
ship’s wheels must always have run. It now remains to be seen 
what will happen if the wind comes away strong on the 
ship’s beam from the north or north-east. In that case she will 
have to rely on her warps to keep her from being blown across 
the river. We have always held that to take so huge a vessel to 
so small a river as the Liffey was injudicious, and we can only 


| hope that Mr. De Mattos will have no reason to regret the move 


betore the winter is over. We are sorry to find that war has 
been declared between the Port and Docks Board and the owners 
of the Great Eastern. The latter declare that they are quite 
within their rights in keeping the ship where she is; on the 
other hand, at a special meeting of the Docks and Harbour 

soard, a resolution was unanimously passed protesting against 
the occupation of the berth in which the Great Eastern lies 
without the authority of the Port and Docks Board, as it is con- 
sidered quite unsuitable for her in many ways, and more 
particularly as the moorings at the berth in question are 
regarded by the Board as unsafe for effectually securing such a 
vessel in the event of a gale. The Board consequently repudiates 
all responsibility with respect to any damage or injury she may 
inflict upon herself, or, should she break loose, on other shipping 
in the river. 


RAILWAY TRAFFIC, 


Tuene is a decided change in the volume of railway traffic of 
late, and a change—though not quite so general—in the value of 
the traffic. Down to about the end of July the receipts of the 
chief railways of the country showed a general decline. 
There were exceptions, such as the Metropolitan Railway, which 
was and is beginning to feel the benefit of the extensions it has 
made, and of the growth in the traffic which must now be looked 
for as continuous in the great city it serves. But the change 
which has set in since about August is widespread, though not 
universal. It has affected systems like the London and North- 
Western, Great Eastern, and Lancashire and Yorkshire most 
beneficially ; but it has also benefitted companies whose returns 
do not show as yet an increase—it has lessened the rapidity of 
the decrease in nearly every case. For the half-year, so far, the 
traffic receipts of the London and North-Western Railway have 
been over £2000 weekly more than those for the corresponding 
period of the past year; the receipts of the Lancashire and 
Yorkshire —a much smaller line—show an increase of over 
£2000 per week also; the Great Eastern weekly receipts are 
increased by above £1000 ; the London and Brighton by about 
£1400 per week ; and the London and South-Western, Great 
Western, and Metropolitan have all substantial increases to 
record. There are only two important decreases—that of the 
North-Eastern, whose receipts fell off by about £3000 per week 
in the first two or three months, and have now a slight decrease 
in some weeks and a slight increase in others ; and that of the 
Midland, which was at the rate of £6000 per week, but is now at 
a much less rate. Such testimony is unmistakeable in its 
character. It is supplemented by the facts that the decrease of 
traffic on the Furness Railway has almost ceased, and that on 
some of the other small mineral lines there is a recovery. We 
must also remember that there have been reductions in the rates 
charged for goods and minerals on many important lines ; and 
thus we may fairly arrive at the conclusion that, as a whole, the 
volume of the traffic carried has substantially increased in the 
past few weeks. As to the kind of traffic which gives the 
enlarged monetary receipt, it may be said that it is chiefly the 
passenger traffic: all the great English railways, without even 
the exception of the Midland Railway, have increased receipts 
for passenger traffic so far this half-year ; but on many of them 
the goods traffic lags behind, partly for the cause named. On 
the Lancashire and Yorkshire the goods increase is the more 
prominent, and it may be hoped that its example will soon be 
the general rule. 


RAILWAY RATES AND CHARGES, 


THE statement that railway rates upon heavy ironfoundry 
from Manchester to the ports had recently been almost doubled by 
a new classification of such goods by the carriers, is denied by the 
manager of the Manchester, Sheffield, and Lincolnshire Railway. 
Probably the denial is accurate; but even if it is, the corre- 
spondence which has taken place upon this matter opens up 
afresh the whole question of the railway charges for the convey- 
ance of heavy iron goods from our inland districts to the place 
of export. The disadvantages which engineers and ironfounders 
whose works are situate a long distance from the seaboard, 
suffer in competition for foreign contracts with firms nearer the 
ports, should appeal to the generosity of the carriers, When, as 
now, trade appears to be on the eve of a revival, it would be a 
most fitting opportunity for the companies to come forward and 
assist the inland iron manufacturing centres by conceding some 
ease in rates. The heavy pipe-founders, and some of the other 
heavy iron-founding concerns of South Staffordshire, are just now 
complaining that they stand no chance of carrying off export 
contracts because of the heavy handicap which, in this matter, 
they are weighted with. Simultaneously other ironfounding and 
engineering concerns in the same part of the kingdom state that 
the carriers “lose no opportunity to take every possible advan- 
tage” of them, and that they have to be careful to get special 
quotations for the conveyance of almost all contracts of magni- 
tude. This is not as it should be. Want of confidence such 
as these must hurt trade. Nor are the Staffordshire 
ironmasters without fresh causes of complaint. The pig iron 
makers are just now complaining that, in consequence of the 
higher rates which prevail for the conveyance of limestone from 
North Wales to the consuming furnaces than are charged from 
Derbyshire, many are practically precluded from bringing the 
Derbyshire stone. The distance from the two districts is 
much the same, and recently the Derbyshire rates were reduced. 
Inequalities such as these call for early removal, and as some of 


these changes have been recently made, the inequalities may be 
easily reduced, 


BERTHON BOATS, 


Tue French Government appear to be determined to increase 
the efficiency of their Navy in a very important respect. They 
have just given a very heavy order to the Berthon Boat Com- 
pany, Romsey, for collapsible boats. The value of such boats 
as a means of landing troops can scarcely be over-estimated ; 
and the fact that the French order is to be executed with all 
possible despatch is not without significance. 


LITERATURE, 


The Theory of Stresses in Girders and similar Structures, with 
practical observations on the strength and other properties of 
materials. By Brinnon B. Stoney, LLD., F.R.S., M. Inst. C.E. 
New edition, 1886, 754 pp. 

Tus is a new and enlarged edition of a book which has 
long been a favourite with those whose duties or ineli- 
nations lead them to study its subject. The first edition 
was one of the very few and best of the really practical 
books on the theory of strains, as stresses were then 
called. Asa strain is the injury or change resulting from 
stress, Mr. Stoney has altered the familiar title to that 
which heads this notice. The general method of the first 
edition, if pot of a second, has been preserved in this new 
one, but very extensive additions, and revisions paragraph 
by paragraph, have been made, bringing the whole book 
down to date, and in every respect in agreement with the 
best informed writers both as regards stresses in structures 
static and dynamic; on rivetting, and on the strength and 
tests of materials. The strength and properties of materials, 
as in other editions, form by far the larger part of the new 
bulky volume. It may be here remarked that for con- 
venience of the reader the first edition of the work, which 
was published in two volumes, was very much to be pre- 
ferred to the single volume; but the awkwardness or un- 
wieldiness of the book might have been greatly lessened 
by printing it on strong thin paper. But that which is 
used is not so thick as that of the first edition. 

Graphic statics receives some application with reference 
to several of the bridge and oar truss diagrams, all of 
which are exceedingly clearly executed as before—white 
on black ; but the author only introduces it in sufficient 
cases to show its value in certain applications, and as an 
extension, by Clerk Maxwell’s system, of the older method 
by parallelograms which he had used in his first edition. 

In that part which deals with the strength of materials, 
the most striking revision is in that section which deals with 
the strength of rivetted joints, although there is ample 
evidence throughout the whole that the author has kept 
himself thoroughly conversant with all the recent research 
and the new light that has been thrown on many ques- 
tions concerning the physical properties of materials, b 
those who have made intelligent and not merely mechani- 
cal use of the powerful and accurate testing machines now 
available in so many laboratories and works. 

It is unnecessary to enter into detail in a notice of anew 
edition of so well known a book as that before us, and we 
may conclude by repeating that Mr. Stoney’s book remains, 
as it has been, one of the best books, if not the best 
systematic treatise on the theory of stresses in girders and 
roofs, and the strength of the materials used in them, for 
practical engineers or students. 


The Engineman’s Pocket Companion and Practical Educator for 
Enginemen, Boiler Attendants, and Mechanics, By MicHarn 
Reynoips. London: Crosby Lockwood and Co. 

Mr. Reyno.ps has already written some excellent contribu- 

tions to practical engineering literature, and that now before 

us maintains his character. It is an octavo volume of 294 

pages, and contains seventeen chaptersof useful information, 

not merely on mechanical subjects, but on scientific subjects 

connected more or less closely with them. Chapter I. 

treats of metals—smelting and refining them; of alloys, 

patterns, moulding, casting; of wrought iron and steel. 

Chapter IT. deals with adhesion, cohesion, specific gravity, 

ductility, air, heat, &c. Chapter III. is devoted to various 

forms of engines and their details. Chapter 1V. tells the 
reader about water, heat, and steam. The succeeding four 
chapters are devoted to steam boilers and all that concerns 
their construction and working. Chapter 1X. treats of 
accidents and defects about engines and trains, and how to 
deal with them. Chapter X. is all about the indicator. 

The next two chapters are devoted to arithmetic, mensura- 

tion, and certain mathematical rules. Chapter XIII. 

belongs essentially to a builder’s or architect’s pocket-book, 

and has no connection with the rest of the volume. 

Masons’ and bricklayers’ work, painting, glazing, and 

paper-hanging should find no place in it. The next three 

chapters treat of calculations of capacity and weight as 
applied to engine work. Chapter XVI. is all about virtual 
velocities of pulleys, the number of teeth in and the radii 
of tooth wheels. The last chapter embodies some lessons 
in the simple branches of algebra and trigonometry, 
together with some old friends of all engineers in the 
shape of tables of diameters and areas, squares, cubes, and 
fourth powers of numbers, and weights of square, flat, and 
round bar iron, and the composition of coal. The title of 

Mr. Reynolds’ book implies that it is chiefly intended for 

the class of engineers commonly called working men. 


The Design and Construction of Harbours: A Treatise on Mari- 
time Engineering. By Tuomas STEVENSON, P.R.S.E., M. Inst. 
= Third edition. Edinburgh: Adam and Charles Black. 

Tat branch of the profession of the civilian engineer 

which engages in the construction of harbours has one 

te age over that which constructs machinery. The 
books which are necessary to the former may remain 
in force as standards much longer than those which 
deal with mechanical, dynamical, and thermodynamic 
applications. This is perhaps not so true as at first 
seems, if we take into consideration the numerous 
improvements that have been made in the methods 
of carrying out the works of the harbour engineer; 
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but with the exception of the employment of different 
materials, most of the improvements relate to mechanical 
engineering matters. Of these, Mr. Stevenson’s book tells 
hardly anything, and it would perhaps have been better 
had he placed the book in the hands of an engineer with 
time at his disposal, so that it might in constructive matters 
have been brought down to date. It is a revised edition, 
but it might very advantageously, although a standard 
work,: have received numerous additions. The value of 
the book does not, however, rest on its treatment of the 
executive part of harbour engineering. Its high value is 
derived from its treatment i ta questions of marine 
hydraulics, and wind and wave actions, the geological and 
hydrographic matters which are involved in the con- 
sideration of any project having for its object the formation 
of shipping or vine harbours, the protection of channels 
and shores, and the preservation or improvement of 
estuaries. On these subjects this book will long remain 
one of the most important. 


Dynamo-dectrie Machinery: A Manual for Students of Electro 
Technics, By Sitvanus P, THompson, D,Se., B.A. London: 
E. and F, N. Spon. 1886, Second edition, 

Few, if any, of the writers on dynamo-electric machinery 
have been so successful as has Professor Silvanus Thompson 
in placing the dynamo-electric machine, or, as it is now so 
generally called, the dynamo, before the student public 
in this book, which has now been published some time, 
and found to justify the high opinion we expressed of it 
in the first edition,! Time has proved the book to be of 
practical value, and this second edition, which will probably 
soon be followed by a third, is specially remarkable for the 
unusual ability which is throughout displayed in describing 
the object, the elements, the details, the construction and 
working of the machinery dealt with. The present edition 
contains one hundred and twenty pages more than the 
first, the various advances, practical and theoretical, that 
had been made in the interval between the two editions 
receiving ample notice. Our review of the first edition 
noe: it unnecessary to speak at greater length of the 
second, 


BOOKS RECEIVED. 
The Gas Engine. By Dugald Clerk. London: Longmans, 


Green, and Co, 1886, 
Circular Work in Carpentry. By George Collins. London: 
Lockwood and Co. Weale’s Series. 1886, 

The Conversion of English Timber. London: W. Rider and 
Son, Zimber Trades Journal office. 1886. 

Practical Mercantile Correspondence—French—English. A col- 
lection of French letters and forms, explanatory notes, and 
vocabulary of Commercial terms. By Chr. Vogel, Ph.D. London: 
Whittaker and Co. 1886. 

Report on European Dockyards. By Naval Constructor Philip 
Hichborn, U.S.N. Washington Government Printing-office. 1886, 

Transactions of the Institution of Naval Architects, vol. xxvii., 
_— , Edited by G. Holmes, Secretary. London: Sotheran and 

Jo. 

History of the Theory of Elasticity and Strength of Materials 
Srom Galilei to the present time. By the late Isaac Todhunter, 
F.R.S. Vol. i., Galilei to Saint Versant, 1639 to 1850. Cam- 
bridge: The University Press. 1886. 

Poor's Directory of Railway Officials and Railway Directors, 
1886. First annual issue. New York: Poor's Railroad Manual, 
London: Effingham Wilson. 


THE INSTITUTION OF MECHANICAL ENGI- 
NEERS AND THE YORKSHIRE COLLEGE, 
ENGINEERING DEPARTMENT. 


Tur Institution of Mechanical Engineers held a meeting 
in the Yorkshire College of Science, Leeds, on Monday 
last, and though an ordinary general meeting, it was made 
the occasion of the formal opening of the Engineering 
Department of the Yorkshire College of Science. The 
proceedings commenced at 3.30 p.m. with the reading of 
the minutes of the summer meeting, held in London, fol- 
lowed by the reading of a paper by the late Mr. Robert 
Wyllie, of Hartlepool, “On Triple Expansion Marine 
Engines.” The paper is one of considerable value, and 
will appear in full in our next impression, with the 
numerous indicator diagrams with which it was illustrated. 
It was well received, and affords further confirmation of 
the economy with which triple expansion engines and high 
pressures will work a ship, as compared with the ordinary, 
or compound, or twofold expansion engines, with the lower 

ressure at which they have hitherto worked. Inasmuch, 

owever, as we cannot give the paper until next week, it 
is useless to give the discussion upon it until then. Only 
this one paper was read, and the further discussion upon 
it was adjourned to the January meeting. 

The Marquis of Ripon, po cm by Sir Edward 
Baines, Sir A. Fairbairn, Mr. J. Barran, M.P., Principal 
Boddington, and several members of the governing body 
and the en staff of the College, then entered the 
lecture theatre, and gave a cordial welcome to the members 
of the Institution present. A felicitous reply was made 
by Mr. Jeremiah Head, the President cf the Institution, 
in the course of which he formally declared the new engi- 
neering laboratory, and other additions comprising the 
engineering department, to be open. 

The members and guests were then conducted over the 
new department, which is the result of a suggestion made 
by the Council of the College that a number of engineers 
should form themselves into a committee for the purpose 
of ascertaining the extent of additions and improvements 
which were deemed necessary for an engineering depart- 
ment. On the recommendation of the committee of engi- 
neers, the raising of a fund of £10,000 was sanctioned for 
the pu of providing a suitable building, equipped 
with all necessary scientific and mechanical appliances. 
The friends of technical education in Leeds and the neigh- 

_ bourhood responded generously, and the work was com- 
menced without delay. ‘The Leeds engineering firms have 
taken a very commendable interest in the affair—an 
interest which has produced excellent results, but which 
would not have been attained if the practical views of men 
who have very decided notions as to what is required had 
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not been consulted in the organisation of the department. 
In the prospectus it ‘is. explained that “the work of the 


classes is not intended in any way to supersede the usual ' 


uirements of pupilage or apprenticeship in engineering, 

bat to enable the te to an such a ineuiedae of the 

rinciples of his profession or trade as he cannot acquire 
Cy simply working in the office, in the field, or in the 
workshop.” To this end the laboratories have been 
designed to afford the students facilities for the experi- 
mental study of the relations which the principles taught 
in the lecture-room bear to the problems met with in 
actual practice. It is well known that in many cases such 
facilities are quite impossible of attainment in the work- 
shop, where the work must be turned out in the most 
expeditious manner. The laboratory work is intended to 
bridge over the gap which must otherwise necessarily 
exist between the purely theoretical and the practical parts 
of the engineer’s training. 

The new building forms an extension G6Oft. in length, 
43ft. in breadth, and in height, from the lowest floor to 
the highest floor, 48ft. The accommodation consists of 
three laboratories, a lecture-room, a drawing class-room, 
and other minor apartments, The laboratories—viz., the 
basement or engine-room, the machine-room, and the 
practical mechanics’ laboratory—are lined with white 
glazed brick, which greatly assists the lighting, and gives 
to the apartments a bright and cheerful appearance. The 
basement of the building, which is only partially sunk 
below the ground level, and is amply lighted by large 
windows in the north and south fronts, will be occupied 
by the boiler, engines, furnaces, and hydraulic apparatus 
connected with the testing machine. A boiler is spe- 
cially provided for experimental purposes, and a steam 
supply is also obtained from tbe main boilers of the College, 
so that steam may be had to heat the building, to work the 
machines, and also to heat up the experimental engine, 
without interfering with any tests as to coal consumption 
that may bein progress. The pair of experimental engines 
have been constructed by Messrs. John Fowler and Co. 
They are designed to work quite independently, so that 
either may be used to drive the machines while the other 
is being experimented upon. The smaller engine, which 
has a cylinder Gin. diameter and 12in. stroke, is designed 
to work as a high-pressure engine, with variable cut-off 
gear, controlled by the governor or by hand, at will. The 
larger engine, having a 12in, cylinder and 12in. stroke, 
will be arranged to work as a non-condensing, a surface- 
condensing, or a jet-condensing engine, with variable cut- 
off gear alterable by hand. A special form of drag link 
coupling is provided, by means of which the engines may 
be coupled with the cranks at any angle, and so coupled, 
the engine will be workable as a non-condensing, a surface- 
condensing, or a jet-condensing compound engine, using 
steam at any pressure up to 200 lb. per square inch. The 
clearance volume at each end of each cylinder, the volume 
of the intermediate receiver, and the stroke of the air 
pump can also be varied. Either cylinder may be worked 
Jacketted or non-jacketted. All the necessary appliances 
will be provided for making complete tests of efliciency. 
It is further proposed to provide a gas engine, to be used 
both for driving the machines while the steam engine is 
being tested, and for illustrating the principles of that form 
of motor. 

A special arrangement has been made for the carrying 
out of delicate experiments on the elasticity of metals. 
Two square flues are formed in the gable, extending 
throughout its whole height. These open below into a 
recess, and are closed at the level of the drawing class- 
room ceiling by glass partitions, which admit sufficient 
_ to render the specimens visible throughout their 
whole length. One of these flues has an opening at every 
12ft. in its height ; the other has openings only into the 
drawing-class room, At each of these openingsa cast iron 
wall box has been built into the wall, forming a strong 
and steady support for the cross pieces from which the 
specimens are suspended. In this way wires or light rods 
up to 55ft. in length may be tested, the lower ends being 
accessible for applying the loadings and reading the exten- 
sions. In some of the experiments now being carried out 
the loading is automatically applied at various rates, and 
the results recorded by an autographic apparatus designed 
by Professor Barr. 

The boiler is designed for a working pressure of 200 lb. 
per square inch, in order that engine tests may be made at 
high pressure. The floor of the basement is of concrete, and 
in it two drains have been laid, with openings at convenient 
places to facilitate the carrying out of experiments on the 
flow of water, on centrifugal pumps, and other questions in 
hydraulics, for which purposes a large water supply has 
been provided in this part of the building. Inthe machine- 
room, which occupies the ground floor, the most notice- 
able piece ot apparatus is a 100-ton testing machine of 
Wicksteed’s single-lever vertical type. The machine is of 
exceptional dimensions. This was to have been shown at 
work on a specimen piece of steel of 3 square inches section, 
but as the steel was of over 34 tons, instead of under 
30 tons per inch, it did not break, provision not being made 
for over, say, 110 tons. Other appliances in this room are 
a set of machine tools of the ordinary standard kinds, to 
be used for the instruction of students in the principles of 
the action of cutting tools. On the first-floor there are 
four rooms—the lecture-room, the practical mechanics’ 
laboratory, the professor’s room, and a small entrance room 
which will serve as a museum in which to exhibit objects 
of special interest to students of engineering. Tables fitted 
with gas, water, and steam for use in experiments relating 
to thermodynamics, and tools for light work in wood and 
metal, and for soldering, brazing, and other processes, are 
also A cmap In the lecture-room accommodation is pro- 
vided for eighty students, but over 100 persons can be com- 


fortably seated onthe benches. Thelighting of theapartment 
is particularly good, the windows being very large and facing 
the north. The ceiling of the lecture-room is about 19ft. in 
height, and as this height is not required for the professor’s 
room or the museum, a chamber has been arranged over 
these, to be used when — as a laboratory for special 
and photographic work, 


t is provided with appliances for 


| carrying out the blue process and other branches of 


photography, and opens on to the flat, having a southern 
exposure. The drawing-class-room has abundance of well- 
diffused light admitted through large windows in the north 
wall and in the north slope of the roof; a system of electric 
lighting has been adopted for evening students. In con- 
nection with the formal opening of the department, an 
official document has been issued. It states that in the 
spring of 1885 a committee was appointed for the purpose of 
building and equipping the laboratory, the cost of which has 
been about £10,000. ‘This committee felt it to be their duty, 
if possible, to raise the funds necessary for this purpose 
from engineers and their friends, and requested the Hon. 


R. C. Parsons and Mr. Joshua Buckton to do their best © 


to obtain the amount required, and also to obtain annual 
subscriptions towards the maintenance of the department. 
To the present time they have received from thirty-six 
donors, whose names are as follows, the sum of £7878 15s.: 
Mr. Joshua Buckton, Messrs. Joshua Buckton and 
Co., Messrs. Richard Buckton and Son, Mr. Walter 
Buckton, Mr. Joseph Craven, Mr. John Craven, Mr. 
Henry Davey, Sir Andrew Fairbairn, Messrs, Fair- 
bairn, Naylor, and Co.; Mr. W. Firth, iron merchant; 
Messrs. John Fowler and Co., Mr. Samson Fox, Mr. 
David Greig, Mr. Thomas Green, Messrs. Greenwood and 
Batley, Mr. T. W. Harding, Messrs. Hathorn, Davey, 
and Co.; Messrs. Holroyd, Horstield, and Wilson ; 
Messrs. Hudswell, Clarke, aud Co.; the Hunslet Engine 
Company, Mr. E. A. Jeffreys, Sir James Kitson, Bart., 
Mr. J. Hawthorn Kitson, Mr. Kenneth Lupton, Messrs. 
Manning, Wardle, and Co., Messrs. R. Mountain and 
Son, the Hon. R. C. Parsons, Mr. Archibald Ramsden, 
Messrs. Shepherd, Hill, and Co., Mr. John Tannett, Mr. 
T. A. O. Taylor, Messrs. Taylor Brothers, Messrs. Taylor, 
Wordsworth, and Co., and Mr. Benjamin Walker. The 
above amount is made up of donations as follows:—One 
of £1400, one of £750, five of £500, one of £272, three 
of £250, three of £200, one of £147, ten of £100, one of 
£68, six of £50, two of £25, one of £21 15s., and one of 
£20. The amount stated yet leaves about £2200 to be 
collected. They have also received promises of two annual 
subscriptions of £20 each towards the maintenance of the 
engineering department. Sir John Hawkshaw, F.R.S., 
has also contributed the sum of £1000 towards the endow- 
ment of the Engineering Chair. The committee are 
anxious to pay off the above-mentioned debt as soon as 
possible, and will be glad of assistance with that object. 
Generally speaking, the engineering department may be 


said to be one of the best, if not the best, fitted out in the . 


country, and the greatest credit is due to the College 
oflicials for their selection of a committee of engineers to 
guide them in the matter. 

Upon leaving the College the members and visitors pro- 
ceeded to the Victoria Hall, where they were entertained 
at dinner by the Council of the Yorkshire College, or, we 
might say, by the engineers of Leeds. In the course of 
the after-dinner speeches, Mr. Thomas Hawksley, 
M. Inst. C.E., presented the College with 250 guineas 
towards paying off the above debt. 


QUICK SPEED HORIZONTAL ENGINE. 


On page 328 we illustrate a horizontal engine with Proell 
valve gear, which is a favourable example of foreign design. The 
cylinder is 7°87in. in diameter, and the stroke is 15‘74in. The 
number of revolutions per minute is 180. The bed-plate it will 
be seen from Figs. 1 and 2 is in one piece with the two plummer 
blocks, and the piston-rod crosshead guide. The distributing 
valve T is circular and slightly conical ; it is placed beneath 
the cylinder in order that it may be the better lubricated by 
the oil flowing downwards from the cylinder. There are two 
fly-wheels, in one of which, V,is placed the governor. The con- 
struction of the governor will be readily understood when we 
say that it is of the type first applied to portable engines by 
Messrs. E. R. and F. Turner, of Ipswich. It is clearly illus- 
trated by Fig. 4. The excentric C, Fig. 5, turns on a second 
excentric G keyed on the crank-shaft, the centre of which is at 
i; by this means the angle of advance is altered, and at the 
same time the stroke of the valve. 

This engine has been constructed from the designs of Mr. 
Proell, at Dresden, and we have taken our drawing and abridged 
the description from our able contemporary, Annales Jndus- 
trielles, 


STANLEY’S NEW SCALE. 


Tue scale illustrated by the accompanying engraving has 
recently been made by Mr. W. F. Stanley, of Great Turnstile, 
and is one which will be found very useful and durable by 
mechanical draughtsmen. A short piece of metal, correspond- 
ing with the edge scale, is inserted in the centre of the width of 
the scale. This is intended to be used to set off small spaces by 
dividers, instead of using the end of the scale, which becomes 


soon worn thereby. It can also be used to set the bow pencil 
or the bow pen, even when it contains ink, to radii of small 
circles, as the scale being of metal, any accidental spot of ink 
will not injure it. This will be found very convenient for 
finished drawings, where the setting of the bow pen to the pencil 
line previously drawn always tends to enlarge the centre hole 
and draw it a little on one side. The metal scale is sufficiently 
soft not to injure the point of the bows. Scales of four series 
of measurements have one piece of metal inserted at each end 
and on each side. 


RAILWAY BRIDGE OVER THE RIACHUELO. 


ON page 325 will be found a perspective view from one end of 
the large pair of girders and transverse girders forming the main 
part of this bridge. Through pressure on our space we have to 
postpone further drawings and description of this bridge to 
another week, 
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PERRETTS ROAD AND RAIL TRUCK. 


THE LIVERPOOL INTERNATIONAL | the usual appliances, such as a drum with steel wire rope 


| for winding loads over soft places, compensating gear for 
turning corners, brake, &c. 


EXHIBITION. 
No. V. 
In our impression of July 2nd last we noticed Perrett’s 
road and rail truck, exhibited at Liverpool by the Falcon | 
Engine Company. We now give engravings of it. The 


engravings show elevation, 
plan, and end views of the 
truck which is for 3ft. Gin. 
gauge, and to carry 4 tons. 
The weight of the truck 
with shafts and brake is 
about ewt. Each axle 
carries four wheels, two 
flanged steel wheels for use 
on the rail keyed on the 
axle, which revolves in axle 
boxes in the usual manner, 
and two wooden wheels 
with broad tires for road 
use, which revolve inde- 
pendently onthe axle. The 
road wheels, by means of 
geared excentrics in their 
stocks, are placed above or 
below the rail wheels as 
desired. A swinging fore 
carriage for use on the road 
is provided, but this is 
pinned into position when 
the truck is on rails so as to 
form a rigid wheel base. 
Brakes, which grip both 
road and rail wheels, are 
provided. The wheels are 
2ft. Gin. and 3ft. diameter. 
The road wheels are fixed 
on the axles, and the axles 
revolve in axle-boxes car- 
ried by guards, so that when 
the truck is on the rail it 
is in exactly the same con- 
dition as an ordinary rail- 
way truck. The frame- 
work, being rigid and pro- 
vided with a central buffer 
and draw, a number of 
trucks can be coupled 
together into a short train. 
When the truck is on the 
road, the road wheels are 
quite free to revolve inde- 
pendently of each other on 
the axles, which then re- 
main stationary. The truck 
exhibited has been used on 
the Manchester, Bury, and 
Rochdale Steam Tramways 
with very satisfactory re- 
sults, 

well-executed work- 


ing model of a traction engine is exhibited next Mr. | it will draw 3 cwt. on the level with ease. The cylinder 
ebb’s full size replica of the Rocket. It represents, is lin. diameter, by l}in. stroke. The engine will mount 
at one-eighth full size, one of Messrs. Aveling and | over an obstacle 2in. high. The boiler is 

Porter's road locomotives as made in 1874. The | Bell’s asbestos millboard, cased with walnut-w 
engine is a complete working model, fitted with all | varnished. This material is excellent as a non-conductor, 


It weighs complete about 
It has recently been fitted with a pair of Messrs. 
Aveling and Porter’s spring wheels, the springs of which 


are of Timmis’s section. With a steam pressure of 50 lb. 


= — 
SSS 


AUTOMATIC TRAIN SIGNALLING APPARATUS. 


to the brake or stop gear 


locked, #.e., placed at “ dan 
passes, Aseachapparatusis 


as the entire thickness of asbestos and veneer in only ;3;in. 

It is said that about 80 per cent. of the accidents on 
railways are due to mistakes made by the signalmen and 
engine drivers, or to fogs. To avoid these it is assumed 
that automatic signal action, combined with manual action, 
is required so that they check each other, and prevents 


accidents through the 
failure of either the 
one or the other. The 
apparatus by which Mr. 
Snyers proposes to effect 
this is illustrated by the 
accompanying engravings. 
The is fixed on 
the permanent way, and is 
actuated by the train as it 


: passes; the motion thus pro- 


duced, which is mechanical 
and not electric, is carried 
to the signals which is 
thereby placed at “ danger” 
attitude, at the same time 
the apparatus is “ locked,” 
7 is so disposed that itauto- 
matically stops any other 
trains that should attempt 
to pass beyond it while in 
this locked position. This 
idea is not new, but has 
been hitherto impossible to 
realise on on of the 
t difficulty of actuating 
ge in a state of rest by 
another body travelling ata 
high velocity and vice versd. 
Mr. Snyers proposes to 
overcome this difficulty by 
employing a metallic brush, 
which is attached to the 
engine, and which as it 
passes gradually, however, 
quickly presses upon a 
movable part of the appa- 
ratus called the “ plate;” it 
can be made to press by any 
desired pressure, but the 
shock which would other- 
wise occur by the sudden 
contact between two bodies, 
one of which is travelling 
at a high velocity, end the 
other at a state of rest, 
will, Mr. Snyers expects, be 
done away with. On the 
other hand, when the appa- 
ratus is “locked,” ze, at 
“danger” attitude, one 
part of it, called the “stop 
plate,” presses against 
another brush also fixed to 
theengine. This brush bein 


carried on levers, motion is imparted to it, which is carri 

“y so as to stop the train, The 
apparatus are placed along the line at each block, and are 
r” attitude by the train as it 
locked” therearoneisunlocked, 
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i.¢., placed at “line clear” by means of an electric current, 
which is controlled by a mercury contact which consists of 
a small glass tube containing a small quantity of mercury, 
and is sealed at both ends by suitable stoppers — 
which the conducting wire passes, At one end of the 
tube there is break of continuity in the wire, so that 
by the displacement of the mercury—the tube being 
held on a pivot—the contact is either closed or 
opened, according to the position of the tube. The 
automatic action might be employed alone, but to 
meet the objection alluded to above, the manual action 
can be retained, the signalmen have to work the sig- 
nals as if the automatic action did not exist, and 
“tell-tales” or “checks” are in the apparatus, 
which record any omission on the part of the signalmen. 
The same takes T% a train happened to be automatically 
stopped through the negli- 
nce of the driver in - 
ing beyond a signal closed 
against him. 
The engravings on preced- 
ing page show the side view 
of the apparatus as placed 
on the line with the relative 
position of the brushes 
and the longitudinal view 
of the brushes—Fig. 2. 
The brush, Fig. 1, B E, 
resses inst the plate 
E, which is carried on the 
lever L E, a slight rotary 
motion is thereby imparted 
to the axle on which are 
carried the arrangements for 
locking the apparatus, for 
actuating the circuit con- 
trolling devices and the 
signal. By means of the 
driving pin J carried on the 
disc 8, the rod U, connected 
with the plate P A, is 
ushed forward, so that the 
rush B A butts against the 
plate P A, thereby pro- 
ducing a motion of the 
brush which causes the 
train to stop as described 
above. This motion can be 
utilised as desired, but as 
the Westinghouse brake is 
in very general use, the 
engraving shows the brush 
tixed to a valve in connec- 
tion with the brake. As 
the brush B A is always 
laced in advance of the 
rush B E, the above effect 
is not produced on the train 
that locks the apparatus. 
The other end of the rod U 
is connected with the signal. 
The chain B is for the s 


WILLESDEN PAPER PAY GATE AND OFFICES, 


covering power, as compared with galvanised iron :— 
100 square feet of Willesden roofing weighs 15 to 18 lbs.; 
100 square feet of galvanised iron weighs 105 to 280 lbs.; 
one ton Willesden roofing covers 13,500 to 15,000 square 
feet, or 135 to 150 squares; one ton of galvanised iron 
covers 800 to 2170 square feet, or 8 to 22 squares. It 
is manifest that Willesden would come far cheaper than 
galvanised iron in any country where the cost of transit 
is heavy, especially in new districts where the means 
of communication with the seaboard are imperfectly opened 
up. Another advantage claimed is that being fibrous and 
comparatively non-conducting, the heat of a tropical sun 
is less felt than with iron or slate, and, on the other hand, 
the condensation of moisture from warm air inside a hut 
thus roofed or walled is all but imperceptible even on a 
cold night, whereas an iron building frequently causes 


LIVERPOOL EXHIBITION. 


The tasteful structures shown in our illustration form 
an ornamental group at the Edge-lane entrance, compris- 
ing offices and cloak-room, and in designing them provision 
was made for their being manceuvred to make a four- 
roomed dwelling or other disposition to suit ye uired 
purpose. They are well adapted for shipment a , and 
would be suitable for a voideah engineer’s dwelling, rail- 
way or tramway station and offices, or for an exploration 
party—as also eminently adapted fora country gentleman’s 
park, shooting box, cricket pavilion, &c. 

The buildings comprise as follows :—(1) Left wing span 
roofed building, about 18ft. by 14ft., with extension of 
large bay window and lean-to at the end, also orna- 
mental tower and porch, comprising in all 258ft. super- 
ficial; top portion of porch and tower glazed with best 
leaded lights in mixed cathedral colours; windows fitted 
with casement sashes; top 
lights cathedral glazed; steps 
to porch, best terra-cotta, by 
Doulton and Co.; finial to 
tower, best wrought iron, 
by A. Newman and Co, 
fitted with weather vane. 
(2) Intermediate covered 
entrance way, 20ft. 6in. by 
9ft., fitted with turret 
wrought iron finial, &e. (3) 
Right wing looking from 
Exhibition grounds, com- 
prising a single room about 
14ft. by 10ft.; windows 
fitted with casement sashes; 
top lights cathedral glazed. 
(4) Also a two-roomed ex- 
tension, with porch of Doul- 
ton ware, about 20ft. by 
12ft. The whole hasa very 
pleasing effect and demon- 
strates another practical 
achievement of chemical 
science. 

Messrs. Smith and Pivk- 
ney are exhibiting several 
sizes of their patent atmo- 
spheric pendulum marine 
governor, for controlling 
marine engines, illustrated 
on the next page A 
pendulum A is suspended 
from fine pointed centres 
and hangs ina vertical posi- 
tion. It can be adjusted to 
the trim of the vessel by a 
right and left-handed screw 
C, that connects the pen- 
dulum rod to a lever D, 
which works the pistcn 
valve G. This piston valve 
works in a chamber with 
both ends open to the atmo- 
sphere. There are two ports 
leading from this chamber 


manual working of the apparatus. TI are the circuit con- | inconvenient dripping of condensed water from the to each ena of acylinder. The rod of the piston working 


trolling devices which are controlled by the cam arrange- roof and ane é 
and C. Risastrong steel spring which carriesthe Where buildings are temporary or intended for sub-| main engine. A cock is fixed to the air side of the main 
axle back to its initial position when released by anelectric sequent removal, ¢.g., officials’ or workmen’s huts or | condenser, with pi 
current controlled by the locking of the apparatus, which, | 


ment 


small streams running down the walls. 


stores required in railroad construction, the lightness 


in this cylinder is connected to the throttle valve of the 


leading to the centre of the govérnor 


valve chamber. The governor can be fixed on the bunker 


by polarising the magnet, Hughes A, frees the lock arrange- | of the material and small space taken in packing in com- | side, or any other position in the engine-room, with the 


ment com of the two toothed discs E and E! con- 


trolled by the lever L. As the axle when unlocked returns | structures it is equally serviceable. 


pact rolls give special advantages, and for more permanent 
It is clean and 


to its initial position, the two friction rollers C replace | exempt from the necessity of using pot and brush year 
It is well adapted 


the lever against the magnet A. The Fig. 2 explains | after year to prevent perishing. 


itself. It will be seen that 
the brush B E is carried on 
screws, by means of which 
its height above the line and 
the stiffness of the wires can 
be regulated at will, and 
also that the inclination of 
the wires is connected with 
the reversing gear, and 
varies according to the 
speed and for backward and 
forward travelling. 

Some two years ago a 
paper was read at the 
Chemical Industry Society! 
and the Society of Arts, 
describing the interesting 
chemical combination of cer- 
tain “metallo-ammonium ” 
derivatives, and especially 
that containing copper, re- 
sulting in the important 

rocess and manufactures 

nown under the term 
Willesden Paper, Willesden 
Canvas, and other products. 
We may refer our readers 
to the contents of this paper, 
June 6, 1884, as to the pro- 
gress of the invention and 
the labour and enterprise 
required to bring the chemi- 
cal and mechanical difficul- 
ties into harmonious working. The accompanying illus- 
tration will be recognised by those of our readers who 
have visited the Liverpool Exhibition and passed through 
the turnstiles of the Wigrins entrance, of which this 
is a view. 

In the paper alluded to it is stated next to slates and tiles 

s material stands pre-eminent as a durable roofing, 
whilst its strength, combined with lightness and flexibility, 
render it invaluable for practical use and service, especially 
in connection with up-country and foreign requirements. 
The following figures furnish the relative weights and 


1 Jl. of Society of Chem, Industry, March 29th, 1884, 
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for internal decoration. In case of fire the coppering and 
com: ess of texture of the material render it far less 
inflammable than felted, wooden, or thatched buildings. 
It is rot and vermin proof, and escapes the ravages of the 
white ant. It is further claimed by the company that 
the method of construction, now perfected by many 
years’ experience in all climates, offers great facility to artis- 
tic treatment at little expense, and that in point of economy 
and durability, the long record of roofing in all parts of 
the world establishes its success wherever right construc- 
tion is followed and the overlap and grip 
are fully secured. 


GLOAK ROOM 
6 


me wag working fore and aft. Thus, when the vessel 
ifts her stern out of the water, the pendulum remains ina 
vertical position, and causes the piston valve to open one 
of the ports of the small cylinder to the condenser, thereby 
causing a vacuum in one 
end of the cylinder, and the 
other end being open to the 
atmosphere forces the piston 
forward and closes the main 
throttle valve, and shuts off 
the steam. When the ves- 
sel returns to her normal 
position the reverse motion 


takes place, which opens 
ROOF OVER CATE KEEPERS OFFICE immediately the throttle 
TURN STILES wbasd valve. This governor is 

‘—- purely an atmospheric go- 


vernor, thus avoiding the 
use of steam, which is so 
objectionable in small cylin- 
ders, through rusting up 
the working parts when the 
machine is not in use. The 
patentee claims also another 
advantage for this governor. 
In heavy weather, when the 
engines are racing, the engi- 
neer can always reduce the 
vacuum, so as to relieve as 
much as possible the shock 
to the engine, and this go- 
vernor only uses the power 
which at that time 1s not 
r 

e workin 

Messrs. Smith and Pink- 
ney’s governor are:— A, 
pendulum suspended from pointed centres, and always re- 

maining in a vertical position, has a large wheel fitted on 

the bottom of the pendulum, to counteract the effect of the 

rolling or lurching motion of the ship. B B are screws to 

regulate the travel of the piston valve, and can be worked 

up and down on the pendulum rod, thus causing the valve 
| G to move quicker or slower as required. C is the right 

and left-handed screw to place the valve in a proper posi- 
| tion when the vessel is by the head or by the stern. D is 
| the lever that is connected to the valve of the cylinder, 


n 


the sheeting | and is worked on fine pointed centres, so that there is no 


danger of its setting fast with rust, and can be removed 
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easily, and the piston drawn out if required. F is the pi 
ted | to the condenser of the main engine and the 
valve box of the atmospheric cylinder, and when the valve 
opens one port of the condenser, the other port is opened 
to the atmosphere, and the piston is forced to one end of 
the cylinder; and when the valve returns the piston is 
forced back, thus opening and closing the main throttle 
valve. G is the piston valve—it is made of brass, so that 
it cannot set fast in the chamber—which covers the ports, 
and the main piston remains stationary until the vessel 


SMITH AND PINKNEY’S GOVERNOR. 


lifts the stern and opens the port to the condenser. H is 
the part that bolts to the ship’s side or bunker side, or on 
the engine columns, as may be most convenient. J is the 
wheel for relieving the friction of the pendulum weight 
when the vessel is heeling over, thus allowing the pen- 
dulum to work freely. 

We also illustrate Coot and Adamson’s governor. Fig. 1 
shows a small double-acting steam cylinder C with a piston 
rod arranged so as to give the necessary motion to the 
throttle valve. Fig. 2 shows a 2in. or 2}in. sea cock, with 
stand pipe A arranged in about their position, relative to 
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COOT AND ADAMSON’S GOVERNOR. 


the stern tube and shaft of vessel. The governor, Fig. 1, 
is placed as near the throttle valve as it conveniently can 
be, and consists of a small diaphragm D, connected to a pipe 
P from the stern; the diaphragm spindle E is connected to 
the small balanced valve H, by means of the adjusting nut I. 
As the ship rises and falls the diaphragm D and valve H 
does the same, and, the nut I being adjusted, steam is 
admitted to cylinder C at any point of the ship's immersion; 


the piston rod Lis pulled down and the throttle valve is 
shut. At this point the collar F with the rubber washer N 
comes against the bracket B at a dead point and keeps the 
piston M from striking the end of the cylinder. As the 
stern of the ship moves down, the valve H moving with it, 
the steam is admitted to the other end of cylinder, and 
pushes the rod L and piston M back, and the throttle 
valve is opened, and the collar G with rubber washer N 
inside striking the other side of bracket B, and keeps the 
piston M from striking the end of the cylinder. On pro- 
ceeding to use the governor, the engineer must see that 
the pipe from the stern is thoroughly drained of moisture, 
after which he must shut the drains, if any, and open the 
sea connection S; this being done, and the cock T also 
open, the diaphragm D and valve H are free to float, as the 
air pressure varies with the immersion of the ship’s stern. 
The steam cock can now be opened, and the position of 
the valve H secured by turning the nut I—z.c., lowering or 
raising the valve—until steam enters the governor cylinder 
at the proper moment. The rod R may now be connected 
to the throttle valve, and a proper anticipatory opening 
and closing of the throttle valve obtained. The principal 
advantages claimed are—(1) Its anticipatory movement to 
the racing of the engines. (2) Its small size, and the 
facility there is for using short connections. (3) The ease 
and certainty with which its movements can be regulated. 
(4) The internal parts being all made of gun-metal, there 
is no liability to corrode or set fast. , 

Messrs. John and Joseph Hughes, of Woodcock-street, 
Birmingham, exhibit a large mer of gun-metal and 
phosphor bronze castings for engineers, machine, and pump 
makers’ use. They also show numerous very small and 
some complicated castings in the same material for machine 
and also for_cabinet makers’ purposes, and also in yellow 
brass. All these castings are very clean, and the pump 
barrels and bodies are at the same time very thin, clean, 
and sound, Various alloys of phosphor-bronze and gun- 
metal for engineering work, and of yellow brass, are 
shown in ingot. 


LETTERS TO THE EDITOR. 
(Continued from page 326.) 


PROBLEM OF FLIGHT. 

_Srm,—Having been requested to present a paper on the soaring 
birds to the Mechanical Section of the American Association for 
the Advancement of Science at the Buffalo meeting, I gave them 
a brief account of observations and experiments, but nothing that 
had not been pepegeed published. 

It was decided by the sectién that the subject could not be con- 
sidered without artificial devices were produced which would act 
as I said the birds acted. That my statement of facts in regard to 
the birds were incredible, flatly contradicting recognised mecha- 
nical laws, and that I deserved censure for presenting the matter 
as I had done. 

As nothing that I had said equalled in’ surprising features the 
statement of Charles Darwin, made thirty years before, of the South 
American condors, this decision of the august body surprised me. 
Surprise deepened into astonishment at the result of numerous 
conversations with individual members, 

Had no statement of mine been made, and Darwin’s the only 
presentation of the matter before the section, it would have been 
ample warrant for them to discuss the question of the ability of 
the gravitating force to carry a body manifesting it in a continuous 
horizontal path through the air. Such a question would have been 
eminently fit for the action of such a body. Practical effort 
might have been directed into useful channels by the discussion. 

I give herewith a typical dialogue with a professor of mechanical 
science, as nearly as it took place as memory serves, as it shows 
the deplorable confusion of thought common with them all in 
regard to the Newtonian conception of attraction, and the nature 
of force in general. 

Professor: Your plane acting under the resolved force moves 
against air pressures from a to b?—Student: Yes, 


e 


Professor: These pressures neutralise the parallel component, 
= also friction of air against motion from a to c?—Student: 

es. 

Professor: Then as the plane must be lifted from d to c, corre- 

ponding to the dist through which it fell, you will need all the 
force developed in the fall to get it back again, and you have already 
used some of it?—Student: You mean that if the plane weighs 
101b, the pressure must neutralise the — component, over- 
come air friction from a to c, and lift 101b. from d to c. 

Professor: Yes.—Student: Do you not think that would be 
treating the gravitating force unfairly? It is employed to its total 
capacity in setting up the pressures. It is working to the point of 

plete exhaustion through the entire distance from a to c, and 
to - on it to resist 10 lb. more of lifting force would be imposing 
on it. 

Professor: Oh, there is no ethics about the physical forces. How 
will you get it up if you do not lift it?—Student: If no moral 
question is involved we will take it at a disadvantage. We will 
wait until its gravitating force has gone away from home, and then 
lift the mass of the plane where we want it. When the king 
abdicates we will elevate the throne. 

Professor: But gravity is a monarch who never abdicates, you 
will find.—Student: At least he delegates his power. At uniform 
velocity his total energy is put into air pressures. He is then help- 

, but the pressures have his power. They can do work. They 
can neutralise the parallel component and overcome air friction 
from a toc, and the balance of their energy can go to waste, as 
there is no use for it. The case is a little like Father Prout’s great 
Duke of Marlborough. When his servants had carried away his 
helmet and his shield, then, ‘‘by the Lord Harry, there was 
nothing left to carry.” Hence, as there is no unemployed weight 
in the plane while in the act of setting up the pressures, and as it is 
doing that work every instant of the motion from a to c, the force 
overcoming air friction is entirely competent to lift it. How much 
—s it take to lift a body that has no weight to resist 

e lift / 

Professor : That is 3 10 1b. is 101b., and you cannot 
reason it out of the plane.—Student: Maybe you can see it better 
to take a familiar illustration. If we use 1001b. of material in 
making a balloon which displaces 100 lb. of air, it will rest in the 
atmosphere wherever laced. Suppose it at a; a very slight push 
would move it against air resistance toc. Does the force which 
moves the balloon from a to c “lift” 100 lb. of weight ? 

Professor: But the balloon does not fall; it is at rest.—Student: 
If the entire body of air had motion from a to b, would the push 
on ac lift weight ? 


Professor: The balloon is balanced by air pressure?—Student : 
Precisely what I have been trying to tell you was the case with the 
plane, only here the balance is more complete. Here it is balanced 
in every direction; there only in the plane parallel to itself. Here 
motion in any direction leaves the gravitating force, resisting air 
pressures to its total value undisturbed; there it is undisturbed by 
motion only in a el plane. Motion of translation in that 
plane in any direction is opposed by air friction only, and by no 
other resistance of any kind whatever. - 

Professor: There is no authority that I know of for treating the 
gravitating force in that way. 

That Professor was a first-class mathematician. The calculus 
was a mere toy tohim. He could fill a blackboard with innumer- 
able hieroglyphics, through the mazes of which he could glide as 
unerringly as a sheep after the bell wether. Let him pursue a line 
of thought along which the symbols were so thickly placed that 
his hands could reach one before his feet left the other, and he was 
an acrobat of approved genius. But he had no mental stamina; 
he could not stand alone. He had no power of independent 
thought. Place a new idea before him, and he went sprawling. 

October 19th, I, LANCASTER, 


PHOSPHORUS AND STEEL MAKING, 

Srr,—Since the publication of my pamphlet of last year, the 
economy obtained by burning the producer gases made from coal 
with air in my furnace by my patented processes of 1882 and 1883, 
so as to produce plet bustion, and the dissociation of the 
elements in the flame, has been confirmed by my own experience 
and the recently published utterances of Mr. Frederick Siemens. 
Also two patents have been allowed me for processes for the 
dephosphorisation of iron. 4 

But the economy by dissociation in the production of steel in the 
furnace here illustrated is not limited to the use of impure ores, as 
it is also economical with the purer qualities smelted from the 
Bessemer ores, of which grey forge—No. 4—mottled or white, are 
available with the pig ek oxo process, by which 6 cwt. of ore, of 
69 to 70 per cent. iron to a ton of pig iron, produce 21 cwt. of steel 
ingots by the use of 300 Ib. of coal, the steel being from 0°07 per 
cent, to 1 per cent, of carbon, as may be required. Eight casts of 
the soft steel are obtainable in twenty-four hours. The flame of 
dissociation acts chemically upon the metal, so that a purer and 
better quality is obtained than is had from same materials where 
the flame is not dissociated, and the ingots do not require to be 
cogged or bloomed before rolling into the required form, such as 

; beams, and plates. 

By the use of two hearths the production of the furnace may be 
doubled. The hearth nearest the gas producer is for boiling and 
finishing the metal; the adjoining hearth is for melting and desili- 
conising the metal. The iron is desiliconised, and about one half 
of the carbon is removed, and the metal is then run from this cham- 
ber by ar outside runner into the boiling chamber, whereit is finished 
in about two and a-half hours; and, allowing half an hour for repairs, 
the operation may be accomplished every three hours, When the 
purer kinds of iron are treated both hearth chambers are lined 
with sand, and when phosphoric iron is used the melting chamber 
is lined with sand, and the metal desiliconised with ore, and the 
boiling chamber is lined with dolomite mixed with fluorspar, and 
the metal is dephosphorised by the flame of the furnace in con- 
junction with the use of fluorspar. By this means all of the phos- 
phorus is removed but about one pound in a ton of iron; of the 
remainder a part combines with the lime worn away from the 
hearth, and that obtained by the fluorspar changing into lime, 
which slag so formed becomes phosphate of lime. Another part of 
the phosphorus combines with the fluorine of the fluorspar and 
becomes gas or vapour, and is conducted away from the furnace to 
suitable condensers, where it is condensed by cold water, thus 
forming hydro-fiuoric acid and phosphorus, The acid is drained 
away and treated with milk lime, and becomes artificial fluorspar 
for use again. 

Phosphorus is used for matches, calico printing, and other uses 
in the arts, and may be made into phosphate of lime for fertilising 
purposes. Phosphate of lime sells at 16 dols. per ton, and contains 
8 to 10 per cent. of phosphoric acid, so that each one per cent of 
phosphorus b worth about 4 dols. per ton of iron for fer- 
tilising, and a 50 per cent. of iron ore yielding pig with one per 
cent of phosphorus becomes intrinsically worth about 2 dols. per 
ton more than a Bessemer ore containing the same amount of iron, 
It is preferred to erect furnaces of 10 to 124 tons capacity per 
charge, so that one will serve a blast furnace making 80 to 100 
tons a day of pig iron, and take the iron molten from the blast 
furnace to the steel furnace, and use the labourers in the casting 
house for moving the metal to and from the steel furnace, so that 
the expense for labour will be merely for the steel melters, engineers, 
and gas men over that usual about the casting house. 

The slag from the pig and ore process weighs about 600 Ib. 
per ton of steel, and contains 30 to 33 per cent. of metallic iron, 
which is used for smelting, and is worth per unit of iron as much 
as the ore it was derived from. The gain of 1 cwt. of steel from the 
ore over the weight of the pig iron used and the iron in the slag 
fully compensates for the cost of the ore used, so that the items o 
cost of a ton of steel are for 


lerro-manganese, .. .. at3cen pound = 66 cen 

Labour with 100-ton-per-day furnace .. 
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Repairs co co BO gy ” 
Ingot moulds, lights, &c. .. ” » 
or say from 2°25 dols, to 2°50 dols, per ton. 

The quality of pig is two grades under Bessemer pig, and sells at 
1°50 dols. per ton less when made from same ore. The quality of 
the steel is 2°50dols, per ton better even for rails, as it saves the 
* blooming ” process, making the open hearth pig and ore process 
with these improvements 8°50 dols. to 9°75dols. per ton less cost 
than the Bessemer process, where the loss is 134 to 16 per cent. of 
metal from pig to ingot in the ordinary converter, and 20 per cent. 
in the Clapp-Griffiths, and the coal 1680 lb, when a cupola is 
used for melting the pig. 

I claim that with phosphoric ores yielding pig iron containing 
1 per cent. of phosphorus at same price per unit of iron—it does 
not sell for one-half price—by the means herein described, better 
steel can be produced 12°50 dols. to 13°50 dols. per ton less than it 
costs in the acid Bessemer process where the regular or 
Clapp - Griffiths converters are used respectively, and this 
wi increased at the rate of 4 dols. per ton of steel in the 
ratio that the pig iron exceeds 1 per cent. of phosphorus—the 
richer the iron being in phosphorus the more valuable it becomes 
for steel, it being well established that the quality is better as the 
steel contains less than one half of that made in acid process. 
Persons that erect this plant will probably for a considerable time 
reap large profit, when competition between Bessemer works will 
force them to sell at no profit, and at a loss, owing to the lack of 
enterprise of the trade and disinclination to incur the extra 
expense of new _— and be taught new processes, 

nterprising foreign manufacturers use my basic process—which 
I introduced there several years ago—with phosphoric iron, and 
have sold steel rails at £3 5s. per ton, which is equal to £3 for 
steel blooms from which the rail is rolled, which can 


go into 


New York, September 14th, 
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a less than 23 dols. per ton cost, as they pay 45 per cent., or 6°75 dols., 
Po] ad valorem duty. Our manufacturers of Bessemer steel that do 
not make rails cannot make the blooms at this price, and those 
that roll rails are enabled to make large profits, as the duty on 
rails—17 dols. specific—prohibits their ap eee so that unless 
cheaper methods are olented here the demand for nails, beams, 
plates, and many cther uses, will be supplied from this source, 
: The use of this furnace and these Henderson processes relieves the 
steel maker of oo of legal interferences relating to 
the pretensions of the Reese and Thomas patents—which are 
owned 4 same parties, and serve to intimidate persons wanting to 
the business—as there is no similarity. 
JAMES HENDERSON. 
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AMERICAN NOTES. 
(From our own Correspondent,) 
New York, October 9th. 

Inuports of iron for the first eight months of this year foot up 
717,335 tons, includirg tin-plates, wire is, and rope, anvils, 
forgings, and chains, against 371,750 tons for the same time last 
year. During the first eight months of this year, we imported of 
dutiable merchandise 300,000,000 dols. worth, against 258,765,854 
dols. worth for the same time in 1885. The value of the iron and 
steel imports for the eight months of this year are 24,164,398 dols., 
agen 17,375,186 dols. The imports of iron ore this year foot up 
715,667 tons, against 287,994 tons for the same time last year. The 
imports of tin-plate this year are 190,433 tons, against 162,434 tons 
for the same time last year. The importations of steel rails this 
year foot up 14,222 tons, against 1883 tons last year. Steel ingots 
this year 65,000 tons, and for the same time last year 15,000 tons, 
he rod importation this year 96,491 tons, against 54,131 tons 

st year. 

The greatest activity prevails in all branches of the iron trade 
throughout the States. Prices have hardened a little in all lines, 
Crude iron is selling for standard makes at a little better price 
than a few days ago, and the consumers are everywhere placing 
their orders for winter delivery lest prices advance on them 
suddenly. There are specificationsin hand this week for large supplies 
of plate and bridge iron. There is a general feeling that there are 

e requirements that will be presented this month and next, 
and that the placing of these orders will result in a sharp advance 
in prices for the small buyers who will follow. 

Railroad building is being crowded along very rapidly, and new 
lines are projected, and will be pushed along as fast as possible 
through the winter. Car building is absorbing a great deal of iron 
and lumber, and there is scarcely any unsold capacity between now 
and January lst. New mining and manufacturing companies are 
being organised. The latest is the Florence Land, Mining, and 
Manufacturing Company, of Tennessee, which controls 25,000 acres 
of iron ore land in that State. A new steel wire nail factory is 
being erected at St. Louis. 

Manufacturers of iron and stcel are making large purchases of 
mineral land in Northern Alabama. The annual convention of the 
United States Association of Charcoal Ironworkers will be held in 
Philadelphia on October 26th. All our shipyards are full of orders 
for tonnage for river and coastwise service. John Roach and Son 
have just secured a contract for two 3000-ton iron ships for the 
United States and Brazilian Line. The winter outlook for the iro: 
trade points to a heavier demand than has ever been realised in 
the az Stocks of material are low at all manufacturing 
points, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE much improved tone which characterised the Birmingham 
quarterly meeting is well sustained this week. Sellers of iron, 
alike raw and manufactured, are of opinion that the quarter into 
which trade has entered will be a period of greater activity and of 
better prices than for a considerable time t. Business on 
*Change in Wolverhampton yesterday and in Birmingham to-day 
was again very satisfactory. 

That the Cleveland iron should have risen between 1s, 6d. and 
1s, 9d. on the week, making an aggregate advance of something 
like 4s, per ton, was quoted by ironmasters this afternoon as 
strong evidence that the improvement will be found to be lasting. 
They also adduced the advance in quotations of between 2s. 6d. 
and 7s. 6d. per ton in malleable iron in Scotland as further evi- 
dence in the same direction. There were not wanting some bold 
traders who suggested that November will possibly see a declared 
advance in the prices of Staffordshire marked bars. November 
is noted amongst consumers as a favourite month with the makers 
to advance prices, 

Marked bar makers have, however, to meet an increasing com- 
petition from the steel makers, who are freely supplying bars to 
engineers and others at 10s. per ton less than marked bar quota- 
tions. An abundance of excellent steel bars are offered here from 
Wales at £6 10s. per ton, and prices go on up to £7 to £7 10s., 
according to temper. Steel bars made out of scrap ends are 
plentiful, at £5, but sellers will accept no responsibility as to the 
quality of these. 

Blooms and billets and tin bars may still be had on very favour- 
able terms. But buyers of best a are now rushing in to 

lace forward orders in advance of Nov. 1st, from which date the 

elsh steel makers have determined to advance blooms, billets, 
and tin bars 5s, per ton, thus recovering half of the reduction 
which was declared on September Ist last. The advance leaves 
Bessemer tin bars at Welsh works £4 10s. per ton for sizes 7in. 
wide by jin. thick; blooms, £4 for 3in. by 7in. size; and billets, 
£4 2s, 6d. for 2hin. square size, Tin-plate makers express great 
| se 08 at the course which the Tin Bar Association have 

etermined to take, since it should materially strengthen tin-plate 
prices, 

Common bar and ~~ makers are doing their best to take 
advantage of the upward turn in the market, and are asking an 
advance of 2s, 6d. per ton, and occasionally 5s. In the face of 
competition from South Wales and the North of England it is not 
an easy matter to get a rise, but some firms are very positive in 
their declaration that they will not book forward except at more 
money. The high price of pigs warrants the demand; £4 12s. 6d. 
to £4 15s. are now named as the minimum rates. Good merchant 
bars are £5 to £5 10s., and at 2s. 6d. or 5s, per ton higher the 
second branded qualities of the marked iron houses begin to 
come in, Orders in the bar trade are still of an irregular sort, but 
the prospects alike for the home and colonial Genmnd ene decidedly 
better than of late, 

Export hoops are kept back at the moment from participation in 
the improvement by the circumstance that the shipping season to 
the wine countries of Europe is now over, and makers’ books are 
rather bare of orders, Prices are quoted £5 5s, to £5 10s. per ton, 
Superior qualities are £5 15s, to £6, and on, according to brand. 

he revival continues to be more manifest in the black and 
galvanised sheet branches than in any other department. These 
makers are certainly much better off. Black sheet mills, which u 
to a week or two ago were badly off for orders, are now fairly full, 
and will not accept further forward business except at a sensible 
advance. The amount of such advance varies according to the 
state of individual makers’ order books between 5s. and 10s, per ton. 
Very few firms are getting 7s. 6d. advance, but nearly all are 
getting 5s. rise on doubles. Such sheets are this week mostly 
about £6 5s. to £6 10s., and lattens £7 to £7 5s. Up to quarter 
day plenty of doubles were to be had at £6 2s, 6d., but that price 
is not a to buyers. ‘‘ Woodford” sheets are quoted 
£8, and mild sheets £13 per ton. 

Those galvanisers this week who are members of the Associa- 
tion will not depart on the open market from the official 10s, 
advance declared last week. Such advance, as far as can be ascer- 
tained, leaves the quotation for doubles at Liverpool at about 
£10 5s. per ton; some firms quote £10 10s. It is v: questionable, 
however, whether many firms are getting the full rise. Recent 
prices have been very varied, since the individual brands on the 
market vary considerably in quality. Some firms outside the 
Association declare that they have been getting 17s. 6d. per ton 
more than certain Association makers, 

Competition in galvanised sheets is, however, at the moment 
less keen, and merchants are offering an increased number o' 
orders on colonial, South American, and Indian account. I am in 
& position to state that the total exports of galvanised sheets from 

ag last month aggregated over 10,000 tons. Australasia was 
by the largest market, taking 3800 tons, and the Argentine 
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Republic came next with close upon 2000 tons, The East Indies 
ont South Africa bought moderately, and unenumerated markets 
grouped under the head of ‘‘ other countries” took 1500 tons. 

There was no giving-way this afternoon in pig iron prices. 
Sellers of Midland sorts are assuming a very independent posi- 
tion, and buyers who have not previously covered their require. 
ments find rman behind the tide. Representatives of some 
Midland and West-coast firms who have stocks still unsold were 
to-day in receipt of telegraphic instructions from principals to yet 
further keep the iron off the market. The rapid rise in North- 
country pigs has this week imparted much confidence to vendors. 
An advance in quotations of 2s, per ton on previous minimum 
rates prevails as to some Northampton, Nottingham, Derbyshire, 
Lincolnshire, and similar pigs. Some Derbyshire firms have closed 
their books at 36s. per ton delivered at stations in this district, and 
this week demand 37s, and 37s, 6d. per ton. Northampton vendors 
also quote 37s., but it is a fancy price. 

Hematites are 2s. 6d. per ton stronger than a few weeks ago, and 
it is now hardly possible to get any quotation less than 52s. 6d. per 
ton delivered in this district for West coast and Welsh sorts, while 
some firms demand 55s, One local agency has taken ordersduring the 
past three weeks for some 20,000 tons of hematites alone, exclusive of 
transaction, in Midland pigs. Makers of mine Staffordshire pigs 
are demanding a 2s. 6d. per ton rise, making them 47s. 6d. per ton. 
All-mine makers are also stronger at 52s. 6d. to 55s, per ton. 
Common Staffordshire pigs are fetching more money by from 6d. 
to 1s, 3d. per ton according to the mixture. 

I have just had the pleasure of inspecting at Messrs. Carrick and 
Brockbank’s, iron merchants, Birmingham, a very interesting 
collection of specimens of Siemens-Martin steel plates and bars, 
made by the Consett Iron Company, Newcastle-on-Tyne. The 
specimens have been punched, bent, and twisted, and all of them 
exhibit great ductility, homogeneity, and, in fact, all the qualities 
of best Yorkshire and other high-class irons. The company’s 
ordinary mild Siemens-Martin steel plates are made to stand 
Lloyd’s and the English Admiralty requirements; whilst they 
make a special quality for flanging and other purposes 
for which tensile strength and ductility are particularly 
required. The company makes its plates from ,*;in. to lin. 
thick and up to 6ft. wide for rectangular, and 6ft. 3in. wide 
for circular or semicircular plates. One of the finest samples was 
a hollow cone with a wide flange, something after the shape of a 
Welsh hat, which had been stamped out of a disc. It was Sin. 
deep, 7in. wide at base, and 2hin. wide at the apex on the inside. 
The plate was ;‘;in. thick, and was wholly devoid of any appearance 
of cracking on the edge. Hydraulic machinery had been employed 
to press out the disc. Another sample also drawn down from a 
disc was of perfect basin shape, 7in. deep and 2ft. diameter across 
the face. As a demonstration of what Siemens-Martin plates can 
be trusted to do the collection is most convincing. 

Engineers and machinists keep pretty steadily engaged, and the 
constructive ironwork manufacturers hold some fair contracts. 
The manufacturers of railway ironworks are best employed on 
foreign orders, the demand for home railways being restricted. 
More confidence, however, is manifest regarding prospects, and the 
impression among numbers of engineering concerns is that there 
are better times in store at no very distant date. 

There is a prospect of increasing orders in the building trade. 
The Hull Corporation are about to construct a swing bridge across 
the river, and they are inquiring for tenders for the work. 

The proprietors of the Plymouth Dock Waterworks are offering 
some big lines. They include water tanks, which, if secured by 
local manufacturers, will prove very acceptable. 

The Indian railways have again large tenders on the market. 
The Madras Railway Company is requiring supplies of iron and 
steel, and the Southern Mahratta Company is inviting tenders for 
metals, fencing requisites, screws, nails, &c. 

The Birmingham Cable Tramway C y has pted the 
tender of Messrs, Tangye Brothers for the supply of over 250 tons 
of tee iron yokes, wrought iron tie bars, bolts and nuts, rolled iron 

irders, malleable iron pulleys and frames, inspection hatches and 
rames, side entrance doors, &c., required in the construction of 
the Hackley Cable Tramway. The contract for laying the lines 
between Colmore-row and Hackley has been given to Mr. Jacob 
Biggs, of Handsworth. 

There is every prospect of the agitation in the nail trade being 
satisfactorily composed. A deputation from the men, finding that 
they could make no definite arrangements with individual firms, 
waited upon the masters on Birmingham ’Change on Thursday. 
Much sympathy was expressed for the men, and it was resolved to 
communicate with all the employers, asking for their consent to 
an advance in wages of 10 per cent. on the present rate of pay. If 
the majority of the masters consent to the proposal, it is probable 
that the increase will be at once paid. 

The nut and bolt makers are likely soon to join in the general 
agitation for an advance in wages. Energetic effects are being 
made to strengthen the association, and the ultimate result will be 
a demand for the restoration of the 5 per cent, that was taken off 
— in April, 1885. 

he Birmingham brassworkers are unable to find a remedy for 
the unsatisfactory state of trade of which they complain. The 
matter has been left in the hands of the executive council, who 
have declared their intention of acting as far as possible in har- 
mony with the employers. Meanwhile a mass meeting of the 
operatives will shortly be held in the Town Hall, when a full 
expression of their views will be given. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A NEw shaft, 12ft. diameter, is being sunk for the Thorncliffe 
Collieries near the village of Thorpe. It is intended to provide 
better ventilation for the extensive pits belonging to Messrs. New- 
ton, Chambers, and Co. The workmen have just sunk through 
Parkgate seam of coal, and are continuing the sinking down to the 
Silkstone bed. The shaft, which will connect these seams, will 
provide better means of ingress and egress to two of the collieries. 

A paragraph has been freely telegraphed throughout the country 
that inquiries for 100,000 tons of steel rails were now on the market. 
I am informed that this statement is substantially correct, though, 
as delivery is not to commence till next June, the contracts will 
not cause much increased activity at present. Fifty thousand tons 
are required for Victoria, and the remainder for South America, 
Canada, and the United States. These orders, it is expected, will 
be mainly secured by Welsh firms, though a portion may be 
secured by the Cumberland makers, It is believed that these 
orders will cause an advance in the prices of steel rails to £4 per 


n. 

The Mayor of Sheffield—Alderman J. W. Pye Smith—opened, 
on Monday, the South Yorkshire Mechanical and General Trades 
Exhibition. The object of the exhibition is to bring together in an 
attractive way the leading industries of the district, with a view 
to encourage and promote trade. There are more than 100 
exhibitors, whose array of productions made in the important 
trade centres of the South-West Riding embrace an infinite variety 
of handicrafts and processes, from cutlery to weaving and glass- 
blowing. The exhibition is held in the headquarters of the Engineer 
Volunteers—a structure of iron and glass, In the temporary 
annexes the rain poured through the temporary roofing, to the 
discomfort of the exhibitors, who had to gather up their goods to 
prevent injury by the wet. 

Messrs. William Jessop and Sons, Brightside Steel Works 
Sheffield, have been awarded four gold medals at the Liverpool 
“International.” One is for Hall and Verity’s patent flexible 
tent anchor, a third 
for cast steel stern _— and rudders, and a fourth for marine 

e castings and orgings. 
essrs, Lockwood and Carlisle, ineers, Eagle Works, the 
Park, Sheffield, have been awarded a medal for their patent 


seg rings and spring. This is the third highest award the firm 
ave received for these specialities. Similar awards have been 
received by Messrs. John Brown and Co., and other firms, particu- 
lars of which will be given again. 

Hematites, which really are the raw material for Sheffield, have 
gone up from 49s, to 52s. per ton. This is an advance of 3s. a ton 
in the fortnight, and is regarded as of exceptional importance. 
Other qualities of iron have similarly improved. Common forge 
iron has strengthened at least 1s. to 2s. per ton, the rate having 
advanced from 35s. to 37s. per ton. A large demand has set in 
from America within the last few months, which is the chief 
cause:)f the ‘‘boom.” There is not much change to note in the 
home markets. In coal there is also a more active business, 
Bettcr employment is being given, and the collieries are now taking 
from stock, which is an excellent sign. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—With the exception of a little wavering here and 
there in price, where sellers find that they have rather overshot 
the mark, the recent improvement in the iron trade of this 
district is being generally well maintained, and as regards hematites 
it would seem to be established on a thoroughly legitimate basis. 
The upward movement in these is being backed up by an increased 
weight of buying for actual requirements and for export, and the 
prospects of the steel trade are decidedly more healthy than they 
have been for some time past. So far as common pig iron is con- 
cerned the recent upward movement in prices, as I have previously 
pointed out, had its origin in a restriction of output, and there is 
not as yet any very materially increased weight of iron going into 
actual consumption ; users, however, who have so long been buy- 
ing supplies from hand-to-mouth have been induced to purchase 
more freely, and if not in all cases at the full advance the makers 
have been asking, there has been 4 considerable weight of iron 
bought, either for stock or forward delivery, at decidedly better 
prices than were obtained a few weeks back. In manufactured 
iron there is also more business stirring, and although makers have 
found it difficult to get up prices to any very marked extent, the 
downward tendency which previously existed has been effectually 
checked, and generally more money is being obtained on sales now 
being made. 

The Tuesday’s Manchester iron markets continue to brirg 
together good attendances, and in some departments increased 
activity is maintained. As regards common pig iron, however, the 
weight of business offering has fallen off considerably, and at the 
advanced prices now being asked buying is only very slow. Lanca- 
shire makers still report a fair weight of orders being got, and they 
are firm at 36s, 6d. to 37s. 6d., less 24, for forge and foundry quali- 
ties delivered equal to Manchester. For district brands quoted 
rates remain at 39s. 6d., less 24, for Derbyshire foundry, 
and 37s. 6d., less 24, for Lincolnshire foundry delivered 
into the Manchester district, but the full prices are not being 
strictly adhered to in all cases, and 37s., less 24, is being taken for 
Lincolnshire foundry, with forge qualities, which continue in only 
very poor demand, to be got at 35s. 6d. to 36s., less 24, delivered 
here. In outside brands offering here Middlesbrough iron is very 
firm, with an upward tendency, good foundry qualities being 
quoted at 41s, 4d. net cash, delivered equal to Manchester; but in 
Scotch iron, although quoted rates are generally firm, there are 
second-hand parcels offering at under makers’ prices. 

In hematites there is a strong upward movement. Considerable 
sales have been made at advanced prices, and No. 3, foundry 
qualities, delivered here are now quoted at 53s. to 53s. 6d., less 24 
per cent. 

An improved business continues to be reported in manufactured 
iron, and works in most cases are now tolerably well supplied. 
Quoted rates have generally been put up about 2s, 6d. per ton upon 
the recent minimum prices, but the advance is not being got in all 
cases. Bars can still be got at from £4 17s. 6d. to £5 per ton 
delivered into the Manchester district; hoops are quoted at 
£5 7s, 6d.; and sheets at £6 5s. for singles, to £6 15s, for doubles. 
Some fairly large sales have been made of North-country plates, 
but the prices taken have been very low, in some instances as low 
as £4 17s, 6d. per ton delivered into this district. 

In the condition of the engineering trade there is still no actual 
improvement to report. The inquiries which are put forward are 
perhaps more bond fide in character than they have been, but they 
are still few in number, and do not result in new work of very 
great weight. 

Messrs. Goodfellow and Matthew, of Hyde, who are enlarging 
their works by the addition of new erecting and tool shops, and an 
extension of their foundry, have in hand a good deal of special 
work both for Government and private firms. Amongst the 
Government work are seven pairs of air capstans complete with the 
necessary engines, for Portsmouth Dockyard, which are being 
especially laid down for hauling ships about the docks. The engines 
work to about 601b. pressure, and the compressed air, which is 
carried about the docks to the position required, is conveyed to the 
capstans by means of pipes. 

A simple and at the same time very effective joint ring for steam, 
water, gas, and other pipes has just been patented by Mr. Claude 
Carter, of Manchester, and is being made by Messrs. 'T. Worth and 
Co., of Droylsden. This joint ring is a combination of soft 
metal, such as lead, and rubber, so arranged that there is a soft 
metal ring of girder section, each side of which is filled with 
rubber; the flanges of the metal ring being flush with the surface 
of the rubber prevent the rubber from squeezing out sideways, as is 
frequently the case with ordinary rubber joints, whilst the soft 
metal ring would of itself form a joint where no elasticity is 
required. This new joint preserves all the elasticity of a simple 
rubber joint, whilst the soft metal ring not only prevents the 
rubber from being blown out or pressed in the pipe, but protects it 
from contact with the fluids or liquids contained in the pipe, which 
for chemical works purposes is an especially important feature. 

A dull tone prevails throughout the coal trade of this district, 
and many of the collieries are not working full time. The con- 
tinued exceptional mildness of the season is, of course, keeping 
back the usual winter demand for house fire coals, but there is no 
appreciable improvement in the demand for other classes of fuel 
for ironmaking, steam, and manufacturing Sponge generally, and 
both common round coals and engine fuel are bad to sell with 
prices excessively low. At the pit mouth quoted rates remain at 
about 8s. 6d. to 9s, per ton for best coals, 7s. to7s. 6d. for seconds, 
5s.-to 5s. 6d. common coals, 4s. 3d. to 4s, 9d. burgy, 3s. 6d. to 4s. 
best slack, and 2s. 6d. to 3s. per ton for common sorts. 

In the shipping trade there is a moderate business doing, and an 
effort is being made to get some slight advance on the excessively 
low rates which have been ruling of late, 7s. per ton being now the 
average quoted prices for steam coals delivered at the high level, 
Liverpool, or the Garston Docks. 

Barrow.—The hematite pig iron trade of this district steadily 
maintains the improved position which set ina month or six weeks 
back, and the indications are still favourable to a further increase 
in demand and increase in prices. Makers are much better sold 
forward than they have been for two or three years past. They 
have contracted to deliver large parcels of pig iron, but they are at 

resent disinclined to sell largely, with a prospect of an early 
increase in the value of pig iron. Stocks have gone down very 
considerably throughout the district, but in many prominent cases 
makers os j holders generally are waiting the dawn of better 
trade and fuller values before further reducing the iron they have 
in stock. The business doing in Bessemer is especially large. The 
demand is from all quarters, and it is equally brisk on home, con- 
tinental, colonial, and American account. Prices are steady at 
44s, 6d. per ton net at makers’ works for prompt deliveries of 
mixed parcels of Bessemer iron, and 43s, 6d. for No. 3 forge and 
foundry iron. The steel trade is briskly employed, and rail makers 
are very busy on heavy contracts for home, American, and colonial 
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users. The demand is also very well maintained, and heavy orders 
are in the market from all sources. Prices are still quoted at 
£3 17s. 6d. per ton for ordinary heavy sections of rails, and there 
is a tendency towards a higher figure. In other departments of 
the rail trade there is not much doing. Steel in slabs and billets 
is being worked off for the American market, but there is little 
doing in plates. Shipbuilders have booked no new orders and their 
works are very indifferently employed. The Solway Hematite Iron 
Company, at Maryport, has decided to re-open its works, which 
have been closed for some months. Iron ore is in fuller demand, 
and large stocks have lately been cleared. Makers of iron are 
anxious to buy largely for forward delivery, but raisers of ore are 
reticent about increasing their forward sales at present. Prices are 
steady at 9s. to 10s. 6d. per ton at mines, Coal and coke are 
steady and firm at late prices. Shipping is well employed, particu- 
larly in metal exports, and freights are better. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE firmness which has now for some time been notable in the 
Cleveland pig iron trade still continues, and even gathers strength. 


f.o.b. at Glasgow, per ton, No. 1, 48s. 6d.; No. 3, 44s.; Coltness, 
Sls. 6d. and 44s, 6d.; Langloan, 47s. 6d. and 44s.; Summerlee, 
48s. 6d. and 44s,; Calder, 48s. and 43s. 6d.; Carnbroe, 44s. 
and 41s.; Clyde, 44s. and 40s.; Monkland, 44s. and 393.; Govan, 
at Broomielaw, 44s, and 39s.; Shotts, at Leith, 46s. 6d. and 
44s, 6d.; Carron, at Grangemouth, 46s. 6d. and 43s. 6d.; Glen- 
garnock, at Ardrossan, 44s. 6d. and 41s.; Eglinton, 42s, 6d. and 
.; Dalmellington, 42s. 6d. and 39s. 6d. 

The arrivals of Cleveland pig iron in Scotland for the = week 
were 6531 tons, being 1792 less than in the same week last year. 
For the year to date there is a comparative falling off in these 
shipments to the extent of 46,858 tons. 

The further advance in the prices of pig iron has rendered 
necessary a second rise of 2s. 6d. in the malleable iron trade, which 
is not too well supplied with orders generally. For shipment to 
America scrap iron is getting into great demand. The large pipe 
founders are very _— with extensive contracts, including those 
for the Bombay, Manchester, and Cardiff waterworks. 

The past week’s shipments of iron and steel goods from the Clyde 
embraced two lococomotive engines, valued at £5500 for Calcutta, 
machinery worth £21,750; steel goods, £2023; and general iron 
manufactures, £20,380. 

The Scotch coal trade bas been active in the past week, and the 

hi ts have been larger at most of the ports than in the 


When the smelters decided a few weeks since to restrict prod 

they repudiated all idea of forcing up prices to an excessive or 
artificial extent, saying that they merely wished to maintain them 
at the level of cost of production, or only a trifle above. This good 
resolution seems now to completely forgotten. They feel for 
the moment masters of the situation, and they seem disposed to 
push home their advantage to the utmost. 

At the Cleveland iron market, held at Middlesbrough on Tuesday 
last, sellers asked 33s. per ton for No. 3g.m.b., and though offered 
within 3d. of that price by numerous buyers, they resolutely 
refused to part with their iron. Shipments from the Tees con- 
tinue very considerable; on Monday night they reached a total of 
56,941 tons exported since the Ist inst., which is 7320 tons more 
than during the corresponding portion of last month. 

Nevertheless the stock in Connal’s warrant store is still slightly 
on the increase, 907 tons having accumulated during the week, in 
addition to what was there before, and raising the total to 300,628 
tons. 

Considerable activity prevails at the various steel works in the 
district, and prices are firm, in sympathy with the increased value 
of the material they use; the selling price, however, has not been 
advanced. Finished iron makers have, on the contrary, put up 
their prices 2s. 6d. per ton to cover, as they say, the extra cost 
they will now be put to for forge pig. Ship age are quoted at 
£4 10s. per ton; bars, at £4 12s. 6d.; and angles, at £4 5s., all free 
on trucks at makers’ works, less 24 per cent. discount. 

Hematite pig iron has risen in value, notwithstanding the in- 
creased number of furnaces making it. The quoted price for mixed 
numbers is now 43s, to 44s., free on trucks at makers’ works. 

The question of dephosphorising pig iron in Siemens furnaces by 
the application thereto of basic linings is receiving renewed atten- 
tion. The recent discussions at the Iron and Steel Institute have 
given an impetus to the question, which is of such vital importance 
to the Cleveland iron trade; for whereas the cheapness of Cleve- 
land pig iron formerly gave an advantage to it, and to all products 
depending upon it in every market of the world, now that advan- 
tage seems to be lost. This is because steel has so — super- 
seded iron, and, except in the case of rails, it is mostly made of 
ee hematite pig iron, and not of the phosphoretted pig of Cleve- 

nd. By far the greater part of the hematite pig irons which are 
converted into steel in this country come from imported and not 
from native ores; and as these can be delivered at least as cheaply 
to any other iron-making centre on the sea-board, Cleveland has no 
special advantage. 

For purposes other than rails, and especially for ship and boiler 
building, steel made by the Siemens process has now virtually 
superseded all others ; and the pig iron entering iato the composi- 
tion thereof has hitherto almost always been hematite, and not 
ordinary Cleveland. 

But if basic-lined Siemens furnaces could really be made a suc- 
cess this might be altered. The experiments made at Brymbo, 
Butterley, and elsewhere have been watched with interest by many 
persons, but the cial btained at those places has 
not hitherto been sufficient to encourage much extension of the 
system. It is also noticeable that Mr. Riley, of Glasgow, who has 
had a basic furnace for some time, would not say at the Institute 
meeting that he had been ially ful with it, although 
he considered it had been practically successful. 

But, after all, the few facts briefly stated on the same occasion 
by Mr. Gilchrist were more important as a basis for further action 
than any number of opinions or so-called experiences. Mr. Gil- 
christ started with the general principle that acid linings are 
wrong, whatever kind of converting chamber is employed, and 
whatever may be the amount of phosphorus in the pis iron used, 
He pointed out that silicious linings have been entirely superseded 
by basic ones in puddling furnaces, with the most beneficial results, 
and that there is no just cause or reason why they should be 
retained for steel making. 

He then gave the result of certain experiences obtained at a 
large continental works. With ‘08 of phosphorus in the charge, 
steel having only ‘002 was obtained. An 8-ton furnace produced 
200 tons of ingots per week. The charge, com of 20 per cent. 
pig and 80 per cent. of steel scrap, was mel in one hour, and 
only 15 to 18 per cent. of calcium carbonate was used. Too much 
heat could not be employed, and 25 per cent. more work could be 
obtained out of a basic than out of an acid furnace, with the same 
inaterials. 

If these few simple facts are true—and there is no reason to 
doubt them—Cleveland may still have a chance of using some of 
its phosphoretted pig iron along with steel scrap, and making good 
steel for purposes other than rails. But it is at the same time 
clear that by the Siemens-basic process phosphorus is not removed 
without cost proportionate to the quantity of that ingredient pre- 
sent; whereas, in the Bessemer basic process, the more phosphorus, 
within certain limits, the better. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE pig iron market has again been strong this week, and quota- 
tions of warrants have reached a higher figure than before. All 
parties admit that the upward movement is to a large extent 
speculative, but the restricted output is having a very firm effect 
on the market. Shipments are not quite satisfactory, being onl 
6531 tons for the past week, as compared with 10,175 in the Je 
ing week and 8323 in the corresponding week of 1885. Of the, 
total, 5290 tons were sent abroad, and 1241 coastwise. To 
2046 tons were despatched, and 1275 to the United States, these 
American shipments being much larger than usual. The demand 
for America is mainly for the better classes of makers’ iron and for 
hematite, the prices of both of which are advancing. 

Since last report Messrs. William Baird and Co. have put out 
other three furnaces in Ayrshire, reducing the total number in 
blast to 66, as compared with about 90 twelve months ago. It is 
known that some of the makers’ stocks are being greatly reduced. 
but there is still a weekly addition to those in Messrs. Connal and 
Co.’s holdings, the quantity added in the past week being upwards 
of 1900 tons. 

Business was done in the warrant market on Friday at 42s, 1d. 
cash. An extensive business was reported on Monday at 41s, 2d. 
to 41s. 4d. Tuesday's market was strong, with a further advance 
to 42s. 64d. cash, closing somewhat lower. On Wednesday trans- 
actions occurred at 42s. 51. to 42s. O4d. cash. To-day—Thursday 
—transactions occurred at 40s. O4d. to 40s. 6d. 

The values of makers’ iron are firmer, as follow :—Gartsherrie, 


corresponding week of 1885. With reference to the quantity sent 
from Burntisland, it should be stated that the demand was con- 
siderably larger than could be met, and a greater mem could 
been iaien had they been available. The week’s shipments from 
Glasgow, were 19.891 tons ; Greenock, 3136; Ayr, 7721; Irvine, 
1325; Troon, 7370; Burntisland, 20,766; Leith, 3236; Grange- 
mouth, 15,059; and Bo'ness, 4891. For ell and main coals 
the inquiry is very brisk, but the demand for steam coals is slack. 
House abanis are not yet in great demand for home use; but 
as the prices have gone up somewhat, it is not unlikely that 
there may be a disposition to anticipate the cold weather mani- 
fested soon. 

The miners are still holding to their demand for a second 6d. of 
an advance of wages; but it is doubtful if they will succeed. Much 
depends upon the action of the ironmasters, the more influential 
of whom continue to refuse the first 6d. If the present excite- 
ment in the speculative department of the pig iron trade were to 
eventuate in an extended inquiry for the a and shipment 
of makers’ iron they would only be too glad to blow in the furnaces 
that have been put out, and give the colliers an advance of 
wages. 

The request of the Fife colliers for an advance has just been 
declined; Mr. John Connal, the secretary of the masters, writes to 
Mr. Weir, the secretary of the colliers, as follows:—‘‘I am 
instructed to reply that the action of the miners in restricting 
their working time, in violation of the conditions of employment, 
precludes the possibility of the coalowners considering the applica- 
tion you make on their behalf. The result of the restrictive policy 
adopted has been an increased cost of production, and the small 
advance of prices intimated—but not yet realised—would not 
counterbalance such extra cost.” 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE Welsh coast has been assailed by one of the fiercest storms 
in the memory of man, and as a result export has suffered both in 
coal and iron. Fortunately Cardiff had scored well before it burst, 
and the total coal exports of last week was a reminder of old times, 
160,000 tons having been sent away foreign. Swansea, on the other 
hand, did not come off so well, and only 20,000 tons were exported. 
Newport is doing better, but is in anything but a tranquil condition, 
an account of the movement in promotion of the new Monmouth- 
shire railway, to which I referred last week, which will divert the 
produce of the deep sinkings to Cardiff. 

New coal projects are increasing in Monmouthshire. One at 
Bargoed is spoken of which will be carried down to the Brithdiv 
steam by the Rhymney Company, and another at Deri by the 
Dowlais Company. The Great Western Colliery Company, 
which has the advantage of being nearer port than any other 
Rhondda Colliery, has carried a motion for a new pit which 
ee satisfactorily. These movements augur well, and the 

Welsh coal trade may be regarded as looking up, even though 
prices are statu quo. 

The Great Western coal traffic to London last month showed a 
material increase. The London and North-Western too is doing 
well. In September it carried 3600 tons from the pits of the 
Aberdare Company, 1800 tons from Waynes, 2000 tons from 
Fforchaman, 1200 tons from Bwllfa, 1500 tons from Cwmdare, and 
also good supplies from Ebbw Vale, Nantymelin, and Cwm 
Bargoed. The Great Western showed better in some cases. Thus 
from the Aberdare Iron Company it took 5000 tons, from Bwllfa 
5000 tons, Fforchaman 1600, Nixon’s Navigation 5000 tons, and 
Aberaman 2400 tons. 

The ironworks collieries in Glamorganshire are busier. Plymouth 
— last month sent 2000 tons by the Great Western alone to 

ndon. 

Iron clearances to Huelva, Bilbao, and Halmstadt have taken 
place, and more activity is to be seen in most of the iron and steel 
works. Extra men have been taken on at Tredegar, and the 
manager of the ironworks, at a public gathering in that place, 
referred with pleasure to the signs of improvement which were at 
last visible. 

“yom for blooms, &c., have been advanced in some quarters 5s, 
per ton. 

One thousand four hundred tons pig iron came into Swansea 
last week. Pig iron is advancing from 6d. to 1s. per ton. Good 
rail contracts are expected, both home and foreign. Now that the 
railway excursion season is almost at an end—and it has been a 
good one all round—some rail renewal business may be confidently 
looked forward to, and an increase in speculative steel sleepers. 

The Taff Vale Railway is busy with its new branch, and this 
promises to figure materially in new railway movements ahead. I 
must commend the Taff Vale Railway for its enterprise. The rails 
are looking rusty that trend in the direction of bs “ag but now 
that work has begun that line will soon be busy. To the Ynys- 
caedidwg colliery, again, a fine branch has been completed long 
before coal was won. Now in that direction again things look 


well. 

Railways have suffered considerably coastwise. I have gone 
over a good portion of the North Welsh district which has been 
submerged. The Dolgelly line was covered, so was the line to 
Aberyswith, but Mr. Conacher and his staff proved equal even to 
the greatness of the occasion, and now commerce and passenger 
traffic run in the old equable course. 

I am glad to report again well of the tin-plate trade. There are 
several works restarting; Worcester Works, the stopping of which 
created such alarm, are notified as once more going, and though 
the worthy proprietor only tne with day-to-day contracts, yet 
prospects will soon improve. trissaint tln-plate works are said 
to be also about to start. : 

Evidently things look better both in the Swansea and Newport 
districts. Close upon 44,000 boxes were shipped from Swansea 
last week. Stocks this week are down to 118,367 boxes, against 
136,867 boxes last week. If this does not move prices I shall be 
surprised. Siemens steels are now firm at 14s. to 14s. 3d.; wasters 
are even quoted at 12s. 6d. Makers are bent upon lifting prices, 
and as blooms and bars are advanced 5s., they have ample excuse, 
apart from the fact that the late quotations were most un- 
remunerative. 

Shipping has suffered tremendously on the Welsh coast, and 


insurers will have a long bill to pay. There is still a large per- 


centage of sailing craft employed at the coal ports, and one sub- 
| stantial reason is that in po 4 times such as Wales has endured 
they are cheaper. ‘‘ Steamers eat their heads off.” 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE pig iron market in Silesia shows some promising of 
improvement, though as to prices not quite such as might be 
wished, for within the last few days considerable sales of forge pig 
have been made for inland use, which will keep the princi ur- 
naces going to the end of next March, besides others of better 
quality for export. Twenty-five furnaces are now at work 
producing 7000 tons weekly. M. 42 p.t. has been paid gene- 
rally, and for one good indent as much as M. 45 was 
accorded. Foundry pig stands at 48 and 50 M p.t., and the 
foundries are pretty full of work, but it would require still 
more orders to cause the prices to rise from their present low 
level. The rolling mills are still well employed, as before noted, 
and especially large quantities of girders are rolled off to comp!ete 
the building season orders; also considerable Is for export 
are being sent away. Ship and other good qualities of plates are 
also in brisk demand, whilst thin plates and sheets are less called 
for. Steel rails are now quiet, since few orders have been worked 
off. Bars and girders stand at 85, fancy sections at 95 to 100, 
and plates at 130 to 140M. p.t. At the last tendering at 
Dresden the prices Krupp and another works asked were 
132°20 and 133M. p.t. respectively at Leipzig or Zwickau. 
As to prices in Rhineland-Westphalia, they are lower now 
than in 1879. he cessation of the coke combination has 
ne a depressing effect upon the pig iron market. The 

urnaces are still working on slowly in spite of very weak prices, 
and only very few of them van realise any profit at all. The 
masters in Siegerland met recently to discuss whether they should 
not blow out all their furnaces, as none were working without loss, 
but at last it was decided to keep on a little longer with the bene- 
volent object of not throwing so large a portion of the population 
out of work at this season of the year. me, more spirited than 
the rest, resolved to throw out all their antiquated and 
put in new plant where required, including Cowper hot 
air stoves, in order to try and reduce their cost of production. The 
bar mills are as fully employed as when last reported, some indeed 
specially busy, but as the old orders are worked off new ones are 
not arriving to replace them, which is markedly visible in girders, 
as the building season is closing fast, from which cause offers are 
being pushed at exceeding low prices for this article. Bar iron is 
now M. 20 cheaper than it was in 1879, but the present lower costs 
of production do not compensate for this, Sheets are looking 
more healthy, as the combination has been prolonged to the Ist 
of April next year, which helps to pro prices, though it 
cannot raise them, as some large works have remained without 
the ring. Wire rods still keep in request, especially for export, 
and now the mills are again busy, whilst prices have also somewhat 
advanced. The steel industry has again relapsed into its former 
dulness through the competition from abroad at the last tendering 
for rails for the Rhenish Railway, when the Cockerill Company’s 
offer was 101; that of the Bochum Union, 10450; of the Steel 
Industry Co., of Bochum, 105; the Rothe Erde Co.—Aix la 
Chapelle—105°50 ; the Dortmund Union, 107 ; the Rhenish Steel- 
works, 107°50; the Gute-Huffnung’s Hiitte, 107°40; and Bolckow, 
Vaughan, and Co., 113 M. pe 

The iron combination in Belgium can only be called nominally in 
existence, for there is no control over the export prices; neverthe- 
less, the inland pricesare maintained, which looks like sacrificing their 
export business at the general expense, and in order to accomplish 
this the 10 p.c. reduction of output was inaugurated. 

In France the prices are weakening, caused in part by the 
approaching close of the building season. M. Eiffie’s great tower 
is to be constructed partly in iron and partly in mild steel. The 
probability of Creusot ceasing to make rails was pointed out tbree 
weeks ago, and this appears to be correct, as the company intends 
to go more fully into marine and artillery work, as is said, with 
the object of competing better with England and Germany. To 
this end an amalgamation is to be made with some one of the large 
marine establi ts on the Loire, Garonne, or the Mediter- 
ranean, with the financial co-operation of members of the Comptoir 
d’Escompte. 

The coke trade here is very bad, which reacts on the other coal 
mines which do not produce coking coal; so the market for coal all 
round is anything but satisfactory, and it seems far from 
improbable that many mines will have to be closed if no speedy 
improvement takes place. 

Metals generally seem inclined to take arise. Spelter at Breslau 
is marked at M. 265 to 274 p.t., according to brand. 

The following paragraph concerning the newly subsidised Bremen 
Line to the East, emanating from a party who has just returned 
from China, has been published in the Nat. Zeitung of Berlin, and 
as it is always interesting to know what rivals say—trusting it will 
not be considered entirely out of place in this column—it is here 
given verbatim: — “‘Scarcely had the first of the so-called 
subsidised steamers again arrived at Shanghai, and already 
the ssengers for the East Asiatic Line were in motion, 
in order to take advantage of the new means of transport. 
The following points are those which a passenger has prin- 
cipally to take into consideration, when he undertakes a five 
to six weeks’ voyage. In the first place, he desires the greatest 
safety, which can only be had when he is assured of the sea- 
worthiness of the vessel and the experience and caution of the 
captain. The second care is the speed of the vessel, then the 
victualling department and general comfort on board is taken into 
consideration, of course at the same time not forgetting the 
amount of the passage money. As regards safety, for a long time 
the English P. and O. Co., Cunard Line, White Star Line, &c, 
—had a certain preference as against the French Lines—Messageries 
Maritimes, Compagnie Générale T: tlantiq and not without 
reason, perhaps, although for a long time past a misfortune has 
seldom overtaken the French lines. At present the preference is 
given to the German lines, and the passenger feels a comforti 
sensation on board the North German Lloyd boats, on account o 
the well-known superior knowledge and composure of both the 
captain and the sailors. On board the English and French 
steamers, Chinese and Malay sailors are frequently found, and in 
case of danger these men are not to be depended upon, as is the 
case on the German vessels, where the sailors have in part been 
schooled in the German Navy.” A paper of wide circulation in 
the United States—Harper’s Magazine—lately wrote quite a long 
and enthusiastic article concerning the German captains, accom- 
panied with excellent portraits of the several parties mentioned. 

‘The speed of the fast Bremen steamers (in nine days from New 
York to Bremerhaven) beats all the other under ings on the 
Atlantic and on the East Asiatic Line, and the Lloyd will be four 
days in advance of the other steamers. With respect to the third 

int, the meals on board the Peninsular and Oriental boats are 

‘ar behind those on board the Messageries Maritimes lines, 
and only because there was no other ‘competition is it to 

accounted for that the public has so long quietly 
endured the incredibly stingy the antiquated 
ry, mera of the berths, and the unfriendly service, &. On 
the Lloyd’s boats it is found, on the other hand, that all the meals 
are abundantly and excellently supplied, and indeed habitual gour- 
mands speak with great satisfaction of them. The cabins are 
roomy and tasteful, and the service is punctual and civil. The 
education of the captains, their dignified and friendly manner of 
intercourse with the passengers, stamps upon the whole company 
assembled an impression of gentility to found nowhere else; 
and, finally, the passage money is about the same on all the lines, 
but the North German Lloyd is a little cheaper than that of either 
the French or the vn boats.” 

With these remarks I can in no particular agree. I have 
travelled with foreign and English boats, and on once arriving on 
terra firmd vowed never to go by a foreign if I could go by an 
English boat, especially in rough weather. It may be, perhaps, a 
matter of taste. T hope some one Will break a lance for the 
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NEW OOMPANIES. 
Tue following companies have just been regis- 
tered 


Allen Machine Company, Limited. 
ent terms of an ye of the 27th ult. 
y acquire from John 
> of ifax, his” patent in 
respect of his gumming, pasting, sizing, an 
varnishing machines, and his automatic paper- 
feeding apparatus, and also of his registered 
“‘gumolene.” It was registered on the 12th inst. 
with a capital of £50,000, in £5 shares. The pur- 
chase consideration is £7000 in cash and 1200 fully- 
paid shares, The subscribers are :— 


Halifax, wool merchant 
W M.P., newspaper 


T. England, Halifax, solicitor week 
reer, Halifax, mechanical engineer ee 
*J. Allen, Halifax, insurance broker .. .. .. 
J.J. Allen, Halifax, inventor and patentee eo 
The number of directors is not to be less than 
three nor more than seven; qualification, ten 
shares; the first are the subscribers denoted by 
an asterisk, and the Hon. Cecil Ashley, of 7, Cork- 
street, W.; remuneration, £100 per annum to the 
chairman, and per annum for each other 


Asbestos Fire-proof Paint Company, Limited. 

This company proposes to take over the business 
of paint manufacturers hitherto carried on as one 
of the departments of the United Asbestos Com- 
pany, Limited, together with the goodwill, letters 
patent, plant, stock, and machinery used in con- 
nection therewith. It was registered on the 7th 
inst. with a capital of £20,000, divided into 3500 


ordinary and 500 deferred shares of £5 each. The 
subscribers are :— 
*C. J. Mountford, Small Heath, Birmingham, j 


manufacturer .. .. 100 
W. White, 29, De Crespigny Park, ‘Denmark-hill 100 
*J. . Sharp, Birmingham, architect, &. .. 
*J. R. Gittings, Park-lane Works, Birmingham, 
varnish manufacturer 100 
F. ‘ee 26, Temple-street, Birmingham, adver- 


10 
chemical a; 10 
E, A. Smiths 878, Lodge-road, ‘Birmingham, 
cashier .. .. « 
The number of Snnext is te to be less than 
three nor more than seven; qualification, £100 in 
share capital; the first are Messrs. Howard Aston 
Allport, C. E., Dodworth-grove, Barnsley; Arthur 
Chisholm Moore, of 23, Essex-street, and the 


subscribers denoted by an asterisk ; remuneration, 
£250 per annum. h director will be also 
entitled to 5 per cent. upon the profits remaining 


for distribution after payment of 10 per cent. 
dividend upon both classes of shares, and also of 
7 per cent. dividend upon the amount, of their 
ivoices, to those members who have traded with 
the wp ay Mr. Charles Mountford is ap- 

pointed first managing tor upon terms of an 
of the 10:h ult, 


Candillium Bearing-Metal Company, 
imi 

This company proposes to produce and manu- 
facture candillium bronze and bearing-metal and 
other alloys, metallic substances and metals, and 
for such purposes to enter into an agreement with 
Reginald Wm. Scaife and others. It was regis- 
conn on the 7th inst. with a capital of £20,000, in 
&1shares. The subscribers are:— 


Shares. 
meron, 1 rogmorton-avenue.. 

T. Gordon Fairbairn, 7, Great Winchester-strect 1 
N, J. Pertis, 4, Copthall-court 1 
. 8, Draper’s-gardens 1 
H. Cooke, King’s Langley 
T. H. Potter, Hodd Herts, stockbroker 1 


The number of directors is not to be less than 
three nor more than six; the subscribers are to 
appoint the first; qualification, 100 shares; 
remuneration, £300 per annum, and also an 
amount equal to 10 per cent. of the profits in 
excess of sufficient for the payment of 10 per 
cent per annum dividend. 


English-Italian Works and Contract Company, 
Limited, 

This company proposes to obtain concessions 
and powers for the construction and working of 
= or private undertakings and works of all 

inds, begga British or foreign, and to obtain 
from the I or any other Government, or 
from municipal, provincial, or other authority, 
all necessary powers for enabling the compan 
carry out any of its objects. It was registe bo 
the 9th inst. with a capital of £250,000, in £10 
shares, The subscribers are :— 
W. J. Cordner, 63, Queen Victoria-street, mer- ‘ 
0. ft Williams, 56, Tisbury-road, Brighton, engi- . 
J. Byfe Meston, 50, Parliament-street, contractor 1 
Burn, 9 and 10, Pancras-lane, solicitor .. a 
B. Hodge, 25, Davies- street, W. oe | 
W. Scott, 68, “Queen Victoria- street, m: merchant 1 
G. Hill-side, Forest- 

Tho to be less than 
five nor more than seven; the subscribers are 
a int the A oe and are to act ad interim; 

cation, 50 shares, or equivalent stock; 
p two guineas per attendance, or 
such other sum as the company in general meet- 
ing may determine. Mr, Oliver J. Williams is 
appointed managing director at a salary of £1000 
per annum, and will also be entitled to a com- 
mission of £5 per cent. upon the net profits. If 


H. Perry and Co., Limited, 
m...F is the conversion to a company of the 
apparatus manu- 

ineers, carried on by 
Messrs. Perry and Cox Victoria-atreet, Liver- 
pool, on the 8th inst, with a 


capital of £4000, in £5 shares. The subscribers 
are:— 


*F, Hanson are 70, Chatham-street, Liverpool, 


Mrs, J. M. Perry, 70, Chatham-street, ‘Liverpool 
Thomson, 15, Birchfield-road, 
cler' 
J. Banks, 25, Balmoral-road; Liv 
W. Coppin, isi, ington, engineer 

an 


‘Bland, Fairfield, “Liverpool, clerk 

The number of directors is not to be less than 
three nor more than six; qualification, 10 shares ; 
the first are the subscribers denoted by an asterisk 
and Mr. Leon Perry; the company in general 
meeting will determine remuneration. 


Oldbury Railway Carriage and Wagon Company, 
Limited, 

This company was registered on the 11th inst, 
with a capital of £ 20,000, divided into 15,000 
preference and 15,000 ordinary shares of £4 each, 
to take over the whole or part of the busi 


THE PATENT JOURNAL. 
Condensed from the — the Commissioners of 


Applications for Letters Patent. 

*,* When patents have been ‘‘communicated” the 
“name and address of the communicating party are 
printed in italics. 

11th October, 1886. 

12,944. Cravats or Neckties, A. Havrenick, London. 

12,935. Power AccumMULATING APPARATUS for TRam- 
cars, F, Jordan, London. 

12,946. WeaTHer Guaarps for Hansom Cass, &c., E. 
Grimshaw, London. 

12,947. SrRETCHING VELLUM on the Rim of a Banso, 
G. H. Young and W. G. Coker, London. 

12th October, 1886. 
2,948, Corrina, &c., the Epor of Watt Paver, J. L. 
Market Rasen. 

12 949. Arin-TiGHT Cappy, C. H. E. Twist and J. 
Collins, 

12,950. Lock Huinoes, H. J. Allison.—(B. C. Anderson, 
United States ) 

a NirRuGEeNATeD Water, A. and L. Q. Brin, 


ndon. 
12,952. MACHINES for Pri.tixe Fasaics, 8. Knowles, 


property and liabilities of the Railway Carriage 
Company, Limited. The subscribers are :— 


J. Harris Stretton, 75, Cornhill, soticitor .. .. 
*J. Underhill, J.P., Wolverhampton 
*J. 28, Bell-street, Birmingham, paper 


*A, Higginson, 8, "Westminster chimiers, soli- 


citor 
Wheeler, Edgbaston, Birmingham, managing 

director of a company oo 
Perry Wheeler, Eugbaston, Birmingham 
G. H. Newman, 75, Cornhill, solicitur .. .. .. 

The number of directors is not to be less than 
three nor more than five; qualification, 100 ordi- 
nary shares or corresponding stock ; the first are 
the subscribers denoted by an asterisk and Mr. 
John Kershaw; the company in ordinary meeting 
will determine remuneration. 


Petroleum Power Company, Limited. 


This company was constituted by deed of settle- 
ment on the 2nd inst., and registered as a limited 
company on the 18th inst., with a capital of 
£12,000 in £10 shares, It proposes to acquire 
from the Société Anonyme des Moteurs Inex- 
plosibles au Petrole Ordinaire et au Gaz, Bruss_ls, 
and to work and deal with petroleum engines, or 
engines actuated by the explosion or combustion 
of mixed gas, or vapour, or air; 1000 shares are 
taken up and are fully-paid. The members 
are :— 
Shares. 
Vie de Roest d’Alkemade, Brussels .. .. .. 300 
Baron Van Nyevelt, Brussels aan ae 300 
J. Palmer, jun., 50, Finsbury- -square, merc hant.. - 125 
Julien Deby, C.E., "81, Belsize-avenue, N.W. .. 130 
R. M. Moir, Christch ureh- road, Hampstead +130 
Deanhurst, Hampstead, consulting 


Wigzell, 30, Finsbury-square, Clerk 5 
Table A of the Companies’ Act, 1862, will apply. 


St. James's Electric Light Company, Limited. 
This company was registered on the 7th inst. 
with a capital of £50,000, in £5 shares, to enter 
into a contract dated the 1st ult., with Hall and 
Partners, Limited, contractors, under which they 
undertake to acquire, for the benefit of the com- 
pany, @ site for an electric installation in the 
parish of St. James’s, Westminster. The sub- 
scribers are :— 
Shares 
W. Hall, Penstone, Lancing, Sussex, contractor.. 


> ‘16, “St. Swithin’ ‘s-lane, engineer... 

Harrison, 16, St. Swithin’s-lane, engineer .. 
J. H. Kirtley, 70A, Aldermanbury, solicitor ee 
George Moore, C.E., 9, Victo:ia- 


M. R. Ward, 10a, Great ‘Queen- street, 8 
trical engineer oo oe os 
The number of directors is not ra be rane than 

three nor more than five; qualification, £100 in 

shares; remuneration, £300 per annum, The 
subscribers are the first directors, 


South Durham Salt Company, Limited. 

This company was registered on the 11th inst. 
with a capital of £150,000, in £5 shares, to take 
over the business, assets, and liabilities of the 
Haverton-hill Salt Company, Limited, including 
the interests of the company in the "Haverton- 
hill Brine Wells and Salt Works. The subscribers 
are :— 


Shares. 
*W. G. Ainslie, J.P., M.P., 23, Abingdon- pene, 


1 

“A H. Strongitharm, C. , Barrow-in-Furness .. 1 

*J. Vivian, C.E., St. Bee's, Cumberland 1 
R. Grigg, Norton, Stockton-on-Tees, vii manu- 

facturer oo ee 1 

W. Peile, ME, ‘Whitehaven 1 

John Webster, Whitehaven, solicitor 1. 1 


The number of directors is not to exceed nine; 
qualification, 100 shares; the first are the sub- 
scribers denoted by an asterisk. The remunera- 
tion of the board will be determined at the first 
general meeting. 


Giona Sulphur Company, Limited. 

This is a reconstruction of an existing company 
of the same name, possessing mines known as 
Giona, Gionateella, and Tenesta, near the town 
of Girgenti, Island of Sicily. It was registered on 
the 8th inst. with a capital of £410,000, in £1 shares, 
of which 35,000 are £6 per cent. non-cumulative 
preference shares, The subscribers are :— 


Emett, 12, Wells-street, Gray’s-inn-road, 
JR. ‘Swat, ‘Church-street, Stoke Newington, 
boo Worledge, 8, Newboid-street, 
J. W. rs Gracechurch-sti 1 

i 


Z T. Sprague, 117, Gothe-lane, 


J. D. Blount, Reading ee 

P. H. Hall, 26, Basinghall- erect, solicitor 1 
The number of directors is to be three, and the 

—— are to appoint the first; qualification, 

£250 in shares; remuneration, £1 1s, to each 

director for every board mecting attended. 


12, Firk-EXTINGUISHERS, A. J. Eastwood, Man- 
ter. 


OBSERVING APPARATUS, FiRe-ESCAPE, or LiFT, 
Aylward, Coventry. 

1s 955. Gas Taps, Cc. R. F. and R. P. 8. Schloesser, 
‘Manchester. 

12,956. Printixc, &c., the Sorraces of Various 
MarTeERIALS, P, A, Martin, Birmingham. 

12,957. WatcH Keys, CHarms, &c, A. Martin, Bir- 
mingham. 

12,958. CLeaninG the OcTsipes of Winpows, A. Roch- 
ford, Dublin. 

12,959. Joints for Fisuina-rops, &c., H. Whitty, 
Liverpvol, 

12,960. Macainery, J. Becker, London. 

12,961. of Saips after CoLuision, G. 
Barnley, Wigston Magna. 

12,962. Fancy DouBLe Fasric Weavino, H. B. Broad- 
hurst and E. Smith, Manchester. 

12,963. the Receipts of Conpucrors, J. 8. 
Rhodes, Birmingham. 

12,964. Bakine OatcakE, W. Dewhirst, Bradford. 

12,965. Ruiters for Linzgs, J. 
Turner, Seipton-in-Craven. 

12,966. Hor Piate for Disues, &c., Warm, 
R. W. B yd, London. 

12 967. Epag-i00Ls, J Salter, Wednesbury. 

12,968. APPLICATION of Rovers to Con- 
DENSER CARDING Enoines, N. and R. B. Worsley, 
T. Crabtree, and T. Kilion, Manchester. 

12,969. CHAMFERING, &c., SCREW Nuts, R. S. Wood and 

N. Dundeidale, Manchester. 

12,970. Urensiis used for Cookine in Front of Fires, 
J. Turner, Skiptou-in-Craven. 

12,971. Paygumatic Burrers, K. Holt, Radcliffe. 

12} Draccine Bristies into LENGTHS, W. 8. Yates, 


12 973, Corrina Soap, J. Wright, Birmingham. 

12,974. for Winpow B. Dadley, 
Blackwall. 

12,975. BLowine, Exuaustine, and Pompino, F. H. 
Stacey and H. Wilkinson, Sheffield. 

12,976. REGULATING the Sprine of SHEEP SHears, T. 
Bi: khead, Sheffield. 

12,977. Lockine, &c., Rarpway Carriace Doors, T. 
— C. H. Woodhouse, and J. T. Shipman, Shef- 

e! 

12,978. Carp Puncuinac Apparatus fur Looms, R. W. 
Sutleffe, London. 

12,979. ExeciricaL CommunicaTING Apparatus, W. 
Chadburn, Liverpool. 

12,980, Letrer Racks, J. M. Porter, Leeds. 

12) 981. Book Rests for Pianos, &c., H. D. and C. E. 
Groves, Halifax. 

12,982. T. Fishburn, London. 

12,983. CicaR Piercer, H. Agar and T. 8. Griesbach, 
London. 

12,984. Sarety Lamp, A. N. J. Contarini and H. G. 
Owen, London. 

12, ose Storprerina Borties, &c., J. E. Black, 


gow, 

12,986, Wa:nine and ABSORBING Cases, &c., H. C. F. 
Stoimer, London. 

12,987. Woopen Po.teys, P. M. Justice.—(W. H. 
Dodge, United States.) 

12,988, PuLLtys, &ec., P. M. Justice.—(W. H. Dodge, 
United States.) 

12,989. INDESTRUCTIBLE, ng ScyTHEe SHARPENER, G. 
Hinton, Upton Cresseti 

12, of &ec., J. Armstong, 

12,991. from WARLIKE MissiLE’, C. Wraa, 
Londo 

12,992. wre of Rivers, 8. Arnold, London. 

12,993. Seats for PLaces of AMUSEMENT, &e., E. L. 
Ww mdon. 

12,994. FAsTaNER for Guoves, &c., E. Fisher, London. 

12,996. Secure Loop Houper for Exastic &c., Corp, 

London, 
ATERPROOF Ciortus, T. Carnelley, London. 

ANGLE Camps for Unitinc the Corners of 
Boxes, &c., J. Scherbel.—(7. Remus, 

12,998, ‘CONTROLLED Excavatinc Gras, J. W. T. 
Kent. 
2,999. PRessuRE Repucine Va.ves, F. Foster and H. 
Thomas, London. 

13,000. HorseEsHogs, J. R. 

13, ‘001. Soprum Propuct, J. I. Watts and W. A. 
Richards, Liverpoo! 

13,002. Harvester Binpers, A. J. Boult.—(J. and 7. 
Noxon, Ca ) 

13,003. the Presence of Osstructions 
to Naviaeation, F. D. Torre, London. 

13, BinpERs, A. J. Boult.—(J. and T. 

‘on 

13,005. PEnronaTixa Macuinery, M. H. Pearson and 
©. Bennio m, London. 

13,006. Sprina Lockine Devices for DRILL Hogs, A. 

Boult.—(7. H. Noxon, Canada. 

13,007. TREATMENT of Sewacg, J. C. Butterfield and 
H. ason, London. 

Macuines, A, J. Boult -(7. H. Noxon, 


Suarts of DentaL Encings, 


Bar O. Imray.—(J. W. James, 

nited States. 

13, Manvuracture of Pyroxy.ing, O. Imray.—(@. 
Mowbray, United States ) 

13, Hoes in C. H. 8. Schultz, 


13, Macuines, P. M. Justice.—(F. 
, United States. 
13, Paper Fotpinc Macuines, E. Koenig, London. 
13,015. Errectine the Heatine of Water, A. and L. 
Q. Brin, London. 
18,016. Envetopes for PosTat Purposss, W. A. Barlow. 
—(P. Graves, France. 
Link Piece and Sarety L. E, Broad- 
London. 
13, Apparatts for SrartTina Races, 
R. E. PI hillips, London. 
18,019. Gas Burners, W. J. Sawyer, London, 
Brake for TRaMwAy Cars, T, Cox, sen., and 


18,021. -PROOF SHUTTERS for Stairways, H. Dale, 


on, 
18,022. Lockixe Device for Srups, H. H. Lake.—(A. 
Combault, H. J. and F, F. Delpy, 
Prorsctine the Sots of Boots, H. emp, 


13,08. 18th October, 1886. 
CRINoLinE or CRINOLETTE STEEL, A. Whittle, 
Pendlebury. 


13,025. Lock Lip for Teapors, &c., J. Read, Hanley. 
13,026. SicHT-FEED LupricaTors, J. T. Hailwuod 


13,027, Larue Carrizr, R. Caunce, Nottingham. 

13,028. Tupes used in Macuines, 
Beswick, Manchester. 

and Roapways, W. Dewar, 


art 

18,030. Bett for Driving Macuinery, W. Ingham, 
13,031. ADJUSTABLE CouNTERSINK Bits, &c., T. W. H. 
Turnbull, Movkwearmouth. 

13,032, Manvracture of Horse Naus, &c., W. H. 

18,085. M. J. Heighle: 

YPHON FLUSHING CISTERN, 

Liverpool. 

13,034. Button Fasteners, F. R. Baker and T. Ban- 
tord, Birminghain. 

13,035. Gas CHanpevizers, &c., G. J. Williams, Bir- 
mingham. 

13,036. Pranorortess, F. A. Wardle, Longton. 

13,037. PENHOLDER with F. A. 
Nayl r, Angleton. 

13,038. FLaT PukT BLE WEIGHING MacuHing, &c., F. A. 
Naylor, Angletun. 

13,039. ARRANGEMEN: Of CLAsP for FaSTEN:NG 
H. Simpson, and G. Sumpsen, 

effield. 
= Corsets, R., H., and B. G. Simpson, Shef- 


eid. 

13,041. CoupLinc Rattway Wacons, A. Brockei- 

bank, ndon. 

13,042 "Fitrers, G. L. Scott, Manchester. 

13,045, Conveyine the ADJUSTMENT of Gas Taps, W. 
Pepper, stockton-on-Tces. 

13,044. Necks and Stoppers of Borries, &c., E. 
brokenshar, Cornwall 

13,045. CAkPENTERS’ Braces, J. Birmingham 

13,046. B.cycies, &c., C, and J. Neesom, and H. 
James, Bradford. 

13,047. Ovens, G. Gledhill, Halifax. 

13,043. APPLICATION of 
HoLpine C.cars, &c., A. Hanson, Halifax. 

LockiNe Nuc and Bo.t, T. K. Weston, 

risto! 


13,050, RoLLeR Bearinos, G. Weston, Sheffield. 

13,951. Vatve for TaP-HOLKs of BaRRELs or Ua ks, H. 
Mo organ, Birmingham. 

13,052. SINKING the Surwaces of STEEL Digs, &c., W. 

Stanley, South Norwood, 

13,052. Securine and Reveasine the Doors of Ra- 
way F. T. Poge and B Granville, 
London. 

13,054. Fisre for and other Pun.- 
Poses, T. Hovy wood, Lond 

13,055. CuTTING and S.IciNG > Basan, J. F. Clarke, 
London. 

13,056. WinDow Fasteninos, A. E. Gray, London. 

13,057. Musica, Boxts, A. Browne.—(A. J/unod, 
Switzerland.) 

13,058. Execrro-MoTors to VEHICLES, M. Immisch, 
London. 

13.059. OaNAMENTAL Metattic Cains, W. A. Ban- 
croft and W. J. Bancroft, Birmingham, 

13,060. the Doors of Rat.way CaRRIAGEs, 
A. J. Norman, Loudon, 

18,061. Macninery for Turninc Over and CLosixo 
the Socke:s of SHovets, &c., C. Leedham and W. 
C. Heatun, Leeds. 

13,062. StoprERING Bottves, S, F. Pichler, London. 

13,063. CHests for Packine Tea, &c., A, Andrews, 
London. 

13,064. Gas VaLves for Water Heatinc APPARATTS, 
J. Winter flood, London, 

13,065. Waste Preventina Vatvis, J. Earsd.n, 
London. 

13,0t6. REGENERATIVE Gas Lamps, 8. Chandler, 
sen., 8. Chandler, jun., aud J, Ubaudler, London. 

13,067. MOMENTUM CHECKER fur WeiGHiING MacHiNe:, 
W. B. Avery, London. 

13,068. Mepicine Measures, W. R. Macauley, Londor. 

13,169. Iron and Hovupine, W. H. Gilrutl, 


icutta. 

13, 070. Guns and Prosectices, R. H. Ridout, London. 

13, 071. Fires and Scaap-Books, E, A. Kittell, and 
Park, London. 

13,072. *PNeomatic RAILWAY Brakes, J. Imray.—(W. 
Lillie, France.) 

13,073. Exrractinc GoLp and Sitver from Ores, A. 
Parkes, London. 

13,074. VeLocirepEs, A. Peddie, London. 

13,075. Hanp Gaenapes, 8S. Norris, London. 

13,076. or Piare for ‘ADVERTISING Porposks, H 

dan.—(B. Porrero, Spain.) 

13, 077. Harness, P. A. Ktichenmeister, London. 

13,078. Suippine Coat, P. G. B. Westmacuott, New- 
castle-on-T 'yne. 

13,079. VaLvE Gear of Stream, &c., Encines, W. A. 
Kyle, London. 

13, Excitinc and DepoLarisina Batrery 

W. C. Goldner, London. 

13, 081. Forces and ForcE Bettows, W. H. Beck.— 
(A. Enjer, France.) 

13,082. SypHons for Hotpinc AERaTED Waters, B. 
Edw: -—{J. Thieulin, France.) 

13,083. MACHINE Guns, &c., H. 8. Maxim, London. 


18,084. HorsesHors, G. Gregory, B. B. Anthon: 
d W. B. Carron, London, 


14th October, 1886. 

085. InszRTING a Plate UNDERNEATH HARNESS or 
Sapp.es for PREVENTION and Cure of Sore 
Backs in Horsgs, &c., J. a Bristol. 

13,086. Dyes, F. R. Japp, Chis wii 

13,087. Gas Motor Encings, J. Wright, t, Manchester. 

13, oe Securine Pots to the Tops of Cummevys, E. 

ar’ 

PINDLES argreaves, 
Greenwood, Ashton-under-Lyne. 

18,090. Envatore for Dry SENSITIVE PLatss for Puoro- 
GRAPHIC Purposes, F. H. Anderton and G. W. 
Elliott, Sheffield. 

—_— TARPAULIN Wacons, &c., J. H. Fryer, Birming- 


the Oririce of Borriss, &€., A. and 

13,093. Vanritanina Banp for Hats, W. Whittaker, 

anchester. 

18,094. PERFORATED Emery for Saw Grinpinc, 
R. Fenn, Guildford. 

13, 093. DisinFecTion and Extinction of Fires, A. 
Boake and F. G. A. Roberts, Stratford. 

18,096. Iron, or Composite Surps, J. Greenhow, 
Stockton-on-Tees. 

13,097. Link for Tackzeg, J. H. 
Parker and T. Mason, Birmingham. 

13,098. Dress Goons, C. H. Priestley, Bradford. 

13,099. LowERING the Grasses cf UARRIAGE WINDOWS, 
H. Mulliner, Leam: 

13,100. Canryinc Luecace upon Hansom Cass, H. 
Mulliner, Leamin, 

18,101. Cockine HAMMERLESS Guns, W. Ford, Bir- 


18,102. PrintixG on Footways, &c., G. Quarrie, Liver- 


13,108. StReeT ORDERLY Br, J. Ritchie, Glasgow. 

13,104. Borruzs for AERATED Waters, &c., T. L. 
Switzer, Newport, 1.W. 

13,105, WEavVING Fasrics, O. Drey, 

13,106, . Permanent Way, J. J. Cleminson, Loi 

13,107. Buttons, &., A. P. 

StTaRTING H. N. Bickerton, 


— REGENERATIVE Gas Lamps, J. E. Lewis, 
on. 
13,110. Fastenines of Braceets, &c., M. Davis, Bir- 


LEAN! 
13,113. Insectors, P. Hi 
19,114, Fix1Ne or 'SUSPENDING W. Burnett and 


. Petrie, Dundee. 
13,115, W. Kilburn, London. 


Rays to Pranorortes for 


t . 
Shares. 
Shares. 
Tequ: 80 by the directors, Mr. Willams 
is to reside in Italy or elsewhere, and is to take { 
charge of the Italian or other department of the | 
business, 
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18,116. ALarm J. McEwen, London. 

13,117. Fotpine PortaBLe Lisrary Casinet, H. J. 
esby, Lon 

18,118. HorszsHors, J. Long.—(S. Yergin, United 


13,119. Watcu Cast Banns, E. Chatelain.(Z. Keller 
and F. G. 

18,120. Freep for Sewinc Macutines, A. F. Wileman, 

18,121. AvromaticaLty an Execrric 


very, 

13,122. DeLivermne the Warp from the Warp Beams 
of Looms for Weavine, J. Cowburn and C, Peck, 

1 ye Fan, J. O'Connor and A. Spencer, 
3,123. Automatic Fan, J. 0" A. 

1s Go ‘ F. Haskins, 
VERNO! * D. Davi 

13,125. Macuines, W. Blake, 
London. 

13,126. Rertecrors for IncanpEscent Lamps, J. G. 
Lorrain and 8. Waters, London. 

13.127. ‘ScAVENGER MECHANISM for and 
Drawine Frames, W. A. Delmage, London. 

Cane Mitts, F. Swales.(H. Swales, 


razu. 
13,129. Biowrne and Beatine Corton, &c., J. A. Hart | 
an 


d Dr. C. Baynes, London. 
18,130. Crangs and Hoists, P. G. B. Westmacott, 
Newcastle-on-Tyne. 
13,131. Tricycie, B. Green and 8. Lee, London. 
13,132. Rockers for the ANNEALING Lier of a FLINT 
Gass House, E. Moore, London. 
13,133. Mecuawnism for INTERMEDIATE 
Gear, H. H. Lake.—(S. Jinsson, Denmark. 
— mae &c., H. H. Lake.—(A. Sidwell, United 
tes. 


15th October, 1886. 
13,185. Licut Reriectors, F, W. Hayward, Norwich. 
13,186. Hooxine Ciorn, H. W. and A. W. Brewtnall, 
Thelwall. 
~ for Spinninc Fipres, J. A. Leeming, 


a ax. 
13,138. Hanp Dritzs, J. Glover, Halifax. 
13,189. Preventine the Escape of Gas, A. Berriman, 
Devonport. 
13,140. Dayine Yarn, T. Mitchell, Bradford. 
13,141. Markine BILLiarps and other Games, E. Smith, 


‘00! 
13,142. Ececrric Inpicator, E. O. Eaton, 8. F. Huxley, 
J. T. Mayfield, and J. T. Todman, London. 
for Spiers, &c., 8. L. Beveridge, 
irm: ai 


m. 
13,144. Cuair.for Brspine Rats to Steerers, McN. 


. Bowie, Ww. 

13,145. Connectinc Warp to the Beam, G. D. Sykes, 
Huddersfield. 

18,146. SHarprentne Brrs for Horsz:Hoes, F. and 8. A. 
Ward, Sheffield. 

13,147. Stoprrrine Botries J. Senior, Sheffield. 

Hovusrk Drainace, T. Armstrong, Newcastle- 
on-Tyne. 

13,149. Boxinc Guoves, J. Sadler, Nottinzham. 

13,150. CLeaniNnG Fire-arms, R. Morris, London. 

13,151. Steer, F. Siemens and J. G. Gordon, London. 

13,152. Fricrion Appiiances. for PoLLeys, SPEED 
ry &c., W. H. B. Vanes.{A. B. Vanes, Cape of 


Good Hope.) - 
13,153. TYPEWRITING and Prinxtrinc, P. Barr, Glasgow. 
18,154. BREEcH-LOADING SMALL-aRMs, T. Woodward, 
birmingham. 
13,155. Uritisation of Waste Stream, J. Williams, 


vel 
18,190, Macurses for Fituinc Borries, J. Holt, Man- 
chester. 
13,157. Drivinc Mecuanism for 8. 
Davies, London. 
13,158. Raitway Reruen and other Tickets, A. F. 
Pennell, London. 


-) 
13,161. Bixpinc or Fitina Lerrers, &c., J. B. J. 
Jaillon, Liverpool. 
13,162, Putverisinc Ores, &c., E. Packard.—(E. C. 
Griffin, United States.) 
OstaininG Heart and Licut, H. C. Christopher, 


ndon. 
13,164. Hotprne Open Sacks, &c., J. A. Winwood, 
London. 


13,165. Fastener for Winpows, &c., C. F. Grimmett 
and J. Cook, Birm! q 
13,166. TextiLe Fasrics, A. Whowell, 


ndon. 

13,167. Extincuisninc O11 Lamps, F. V. Smythe, 
ravesend. 

18,168. Liqurp Cement, E. M. Knight and A. H. 
bson, Halifax. 


obson, 
13,169. LEveELLING Grounp Surraces, J. H. Walsh, 

London, 
13,170. Lirsocrapuic Parntina, E. G. Hollis, London. 
13,171. Auromatic Horse Hay Rake, H. Lees, Kil- 


pedder. 

18,172. ARTIFICIAL TgETH, R. Stone, London. 

13,173. Faprication of Compounps of BisvLPHATE 
and BrenospHate of the ALKaLIes from the Nrv- 
TRALISED SULPHATES and CoNCENTRATED PHOSPHORIC 

174. Furnace Bars and Gra M. Orval, London. 

13,175. Hypravuic Moror, W. Fiet jon. 

13,176. Sarement of Coat 

ylor, London. 

13,177. Macnine Brusues, F. Slater, London. 

13,178. Pistoxs, F. B. W. Roberts and H. R. Stewart, 


from RAILWAY Wacoxs, G. 


18,182. SoLpERING Fiuz, T. Garton, London. 
13,183, Hypro-carson Lamp Burner, H. Ditchfield, 


mdon. 
18,184. PorTaBLE DEPRESSOR, 
18,185. ALuminium, G. B. de Overbeck, London. 
18,186. ComBininc with Dynamo- 
Macuings, &c, P. W. Willans, Thames 


LATEN Printinc Mac# H. 

and 8. Thacker, London. nears 

13,189. Cizaninc Mera.s, H. J. Ki London. 

13. DISPLAYING ADVERTISEMENT, R. H. Scales, 

mdon. 

13,191. Szwrnc Burrons Upon Ciorn, H. H. Lake.— 

(J. S. Collins, United States.) 


16th October, 1886. 


13,192. Hich-spexp Rotary CLEANING MACHINE, 
W. E. Renshaw, Pendleton. 

13,193. Roap Swerpine Macuing, W. T. Carter and J. 
Keeble, Bury St. Edmunds. 

18,'94. Lawn Tennis Bats, D. Allport, London. 

18,195. Direct-actine Enoings, O. T. and O. J. R. 
Flather, Isleworth. 

13.196. Hyppants and Fire Cocks, R. Blakeborough, 
Brighouse. 

18,197. ExtinouisHinG Gas, J. 8. Edge, jun., and F. 
W. Ticeburst, Birmingham. 

13,198. Stanps for DispLayine Views, W. H. Richards, 
Birmingham. 

AkiING FurniTrurE Drawineos, J. W. Adlam, 


mdon, 

13,2.0. Routers for Lings, G. W. 
Mohrstadt, Birmingham. . 

13,201. Presszr of Macuines for 
Yarn, C. Catlow, Halifax. 

18,202. AuTromaTicaLLy Opentne the Doors of Hoists, 
J. Wright, Manchester, 

13,203. Srzam Traps, R. Pye, Halifax. 

13,204. Link Betts, J. Blackw: Glasgow. 

18,205. Terra Cotta, J. D. Denny, Liangollen. 

13,206. Inpexine, G. Ramsay, London. 


13,207. snes Togacco Cutrer, C. and C. L. 
18,208. Merer, &c., E. T. Carter, 


uutwyche. Ceresa, 
18,210. Waeets for Carriaces, &c., J. K. Starley, 


don. 
13,211. Lire Prorecror and Snow Provan, R. H. 
Dickinson, Birmingham. 
13,212. Excetsior Ripinc ScHoot. J. Rose, Boston. 
Manvuracture of Gotocues, F. Miller, Man- 


chester. 

Hypraviic Mars, P. Innes.{J. Bremner, 
eru. 

13,215. Screws, H. London. 

18,216, J. Gilchrist, Glasgow. 

13,217. Stoprine Esornss, &c., J. Fothérgill, W. Briggs 


and I. Briggs, Birmi 
SHowine Patreen Books, J. Line, jun,, Bir- 


ham. 
13,219" Ease, H. Meunier, London. 
18,220. Bicycies, &c., W. Hillman, W. H. Herbert, 
B. Cooper, R. A. Dalton, G. F. Twist, and A. 


an, 8. and E. 8. Spencer, and A. Perry, 
London. 
13,22: Harp Svusstances, 8. Godfrey, 
Lo 


ndon. 

13,224. TuBULAR METALLIC ARTICLES, 8. Fox, London. 

13,225. Lockine Nuts, F. W. Rafarel, London. 

13,226. Fire Bars, F. Goddard, London. 

18,227. TrEatinG Coat, &c., W. H. Hawkes, London. 

18,228. the of Water for 
Domestic Purposes, O. Brown, London. 

13,229. Motor Enotes, J. J. R. Humes, London. 

13,230 Smectinc Leap Orgs, J. B. Clark and the 
Panther Lead Company, Londen. 

13,231. Door Locks, W. 8. Simpson, London. 

13,232. Pen, &c., A. Butler, Leeds. 

13,2383. DecoraTiInc CeraMic Wark, J. G. Macintyre 
and F. Vodrey, London. 

13,234. Borrces, H. Barrett, London. 

13,235. Faciiiratine the Sarpment of Coats, P. G. B. 
Westmacott, Newcastle-on-Tyne. 

13,236. Loapine Coat, &c., into Vessets, Sir W. T. 

, Aberdare, and C. L. Hunter, Cardiff. 
13,237. Giasses for Lamps, P. Ward, Lond 


18th October, 1886. 


13 288. Incot Mou.ps, J. Havenhand, Sheffield. 

13,239. Merat Pires, G. H. Lloyd, Sutton Coldfield, 
A. L. Lioyd, Leamington, and H. Bewlay, Bir- 
mingham 


13,240. Cameras, J. E. Thornton, Manchester. 

13,241. Boxes for containing Borries Fittep with 
AgERaTeD Waters, D. Rylands, Barnsley. 

13,242. Frre-proor CeiLines, &c., F. W. Floring and 
K. J. Mayer, Germany. 

13,243. Swinos or Swine Boats, J. Parker, Hull. 

18,244. Stoves for Heatinc Purposes, C. Portway and 
A. ble, London. 

18,245. Bepsreaps, &c , L. H. Brierley, Birming- 


m. 

18,246. Cope Iron for the Sipes of Lorries, &c., H. 
Muir, Glasgow. 

13 247. Soies for Boors, &c., H. Walker, Sheffield. 

13,248. Gas Burners for Cookinc A>paratcs, J. F. 
Wright and G. E. Wright, Birmingham. 

18,249. Givinc MepicaTep Vapour Barus, &c., 8. 

on, West Bromwich. 

18,250 Mecuanism for Acruatinc the Heck.e Bars of 
Git Boxes, I. Willems and E. Depoorter, Liverpool 

—, Wasuine Casks, G. Thornley and T. Buxton, 

mdon. 

138 252. Toy TorPEepo, W. J. Brewer, London. 

13,253. Bepstgaps, &c., W. Cow and J. Cow, G Ww. 

138,254. Macninery for Drepoaine, G. T. Peters, 


don, 

13,255. Suppty of Water fur Domestic, &c., PURPOSES, 
Cc. , London. 

18,256. ConcerTinas, W. P. Dando, London. 

18,257. REveRsIBLE Row or Crortcs, C. E. Stares, 


London. 
18,258. Tong Reeuiatine, &c., Stor, H. R. Schreiber, 

ndon,. 
—, Pressinc Hops, G. Thornley and T. Buxton, 

ondon. 
13,260. Perspective Drawina3, R. E. Creasey, United 


Boxes for Storinc Foon, &c., W. B. Williamson, 

mdon. 

13,262. Framework for Tricyctes, G. Singer, London. 

18,263. HorsEsHogs, E. von Kleist and H. Michaelis, 
London, 

13,264. Parntinc Cotours on Paper, &c., I. 
-* Storey, J. Wilkinson, and H. Bateson, Man- 
chester. 

13,265. Doors of Bakers’ Ovens, C. Rougeot, London. 

18,266. Biast Furnaces, E. Walsh, jun., London. 

18,267. KeyLess Watcues, J. Robinson, London. 

18,268. Gear for Guns, C. H. Murray, Newcastle-on- 


18,269. ConTROLLING HypRAULIc Apparatus for TRAIN- 
inc Heavy Guns, &., C. H. Murray, Newcastle-on- 


Tyne. 

13,270. Wire- Gc Macuines, P. A. Newton.—(B. 
Gilbert, United Slates.) 

Bearinos of Steerinc Centres, G. J. Stevens, 
London. 

18,272. VentrLatTine Raitway Carriages, E. E. Haine, 


ndon. 
13,273. Ve Loctrrepss, J. F. Haskins.—{S. Elliott, 
United States. 
18,274. Avromatic Sarety Water Gaoce, J. Bullen, 
Manchester. 
18,275. for Surets of Parer, E. J. James, 


mdon. 

13,276. TrEaTiInc Worts and Yeast, A. G. Fraser and 
G. Epstein, London. 

13,277. Protection of WaTER-COLOUR Drawincs, &c., 
G. H. Ogston, London. 

13,278. Composition for ARCHITECTURAL Purposgs, C, 
Straub, London. 

13,279. the Exposina, &c., of SENSITISED 
Materiat in Carriers for the purposes of Pxoro- 
F. Houghton, London. 

13,280. Antmat Trap, J. O. Spong, London. 

18,281. AppLiances for NoveL REcREATION Game, W. 
Stobbs and E. L. White, London. 

13,282. Markinc Boor and Suoe Patrerns, F. A. 
Jones and W. L. Cottrell, London. 

13,283. Tannine and Sturrinc Leatuer, A. M. Clark. 
—(J. B. West, United States.) 

13,284. Pioments, F. M. Lyte, London. 

13,285. Frames of UmsBreuas, &c., B. J. B. Mills.— 
(Teste fils, Pichat, Moret, et Cie., France. 

13,286. TreEaTMENT of Spent Lyes, A. Frank, London. 


SELEOTED AMERIOAN PATENTS, 
(From the United States’ Patent Office official Gazette.) 


346,828. Wetpinc Macuine, John B. Root, Port 
Chester, N.Y.—Filed June 27th, 1885. 

Claim. (1) In a machine for welding sheet metal 
blanks together, the combination of a eer for su 
porting the blanks and holding them in position to 
heated, blow pipes for heating the edges of the blanks, 
and a furnace structure inclosing the blow pipes and 
arranged to confine their action to the edges of the 
blanks, said a and inclosing structure being 
mounted on tra pting them to be 


in position to be welded, a ha: 
arranged to operate 


the blanks and mounted upon tnodiing supports 
ada) it to be moved along the edges of the blank 
w operating to weld such edges, and stationary 


driving mechanism for oper iting said hammers and 
moving them along the blanks, substantially as 
described. 


346 965. ARMATURE FoR DynaMo-ELEcTRIC MACHINES, 
Ernest P. Warner, Chicago, Ill.—Filed Augzst 29th, 


1884. 

Claim —{1) The combination in the armature of a 
dynamo-electric machine, of the bars g, the thin soft 
iron rings, and the strips of insulating material J, 

terposed between said rings and the different bars 
or supports g, whereby the rings and bars are insulated 
substantially as and for the purpose specified. (2) The 
combination, in the armature of a dynamo-electric 
machine, of the brass rings a! a2 a3, provided with 
lugs bb, the shaft of the armature, and spiders for 
supporting the brass rings, substantially as and for 
the purpose specified. (3) The combination, with the 
brass rings or carriers provided with spaces for the 
coils, of yokes h, insulated from bars g, the bars g 


Asbestus Paper 


held against the annuli and insulated therefrom, and 
the coils of the armature, as and for the purpose 
specified. (4) The combination, with the drum of a 
dynamo-electric machine, of coils wound in the spaces 
provided thereon, as described, all the convolutions of 
each coil being included within its s on one side 
of the drum and distributed or divided between two 
or more spaces on the opposite side, substantially as 
specified. (5) The combination, upon the shaft of a 
d o-electric machine, of asbestos rings or circular 
eces m m, and asbestos strips n 7, substantially as 
shown and described. (6) The combination, with the 
coils of a d: o-electric machine, of the shaft, the 
insulating rings m m, and the strips  , placed upon 
the shaft, whereby the coils are insulated from the 
shaft, substantially as and for the purpose specified. 


InsuLator, John Wilson, New 
York, N.Y.—Filed November 2nd, 1885. 


2) 


receive and retain a in combination 
with it and the wire, and being screwed in from the 
top of the insulator on the wire ying on the bottom of 
groove. (2) The combination of a binding screw 
with the insulator having the deep transverse notch in 
the top adapted for the stretched wire to lie in, also 
the coincident screw-threaded cavities in the 
the notch for the bin screw, and also the wrench 
socket at the top for the head of the screw. 


34'7,088. Srzam Encrnz Inpicator, Walter F. Brown, 
i R.I.—Filed December 12th, 1885. 
Claim.—{1) In a steam engine indicator or recorder, 
the combination, with the el mechanism, sub- 
stantially as shown and described, and pivotted 
carrying said mechanism, of an elastic dia- 
phragm removably secured to the enlarged head of a 
tube adapted to communicate with the interior of the 


spon both 


said parallel mechanism, and 


centre of the ne ae said frame having a rod or 
stem adjustably mounted therein which connects with 
and partly yond pe spring lever, the whole con- 


cal the parallel mechanism 
combination, with the adjustably- 

mounted spring lever I connected with the 
mechanism, substantially as shown and d bed, of 
the elastic diaphragm B, annular nut F, and tube C, 
to the interior 


of the engine cylinder, 


tube C, diaphragm B, nut F, and dog H, adapted to 

engage said nut, of 

secured to said a pen 
4, a 


tor A herein- 


W 


before described, the same consisting of the tube C, 
having an enlarged head C!, provided with an elastic 
disc or diaphragm B, which is secured in place by 
means of the annular nut F, and forming the chamber 
Al, a spring lever I mounted in a dog H attached to 
said nut, a frame K resting upon the centre of the 
diaphragm, having a rod r 


tube C, having a r-carrying barrel G mounted at 
its outer farther provided with a socket e, 
intermediate of the barrel and tube, a bent support or 
standard D mounted in socket e, the working lever P 
adapted to move the pencil or tracer in a vertical 
direction by means of links M x1, pivotted to said 
standard, and the link L connecting the link M 
and the free end of the = I, the whole 
arranged and adapted for use substantially as shown 
and set forth. 


$47,141. Apparatus for Evecrric Wetpine, Bliku 
Thomson, Lynn, Mass.—Filed March 29th, 1886. 


Clavm.—{1) In an ap tus for electric jointing or 
welding, a source o Gory currents and means for 
ilating the same, in combination with devices for 
holding the pieces to be welded, and with a means of 
imparting a pressure tending to force such pieces 
together. (2) In an apparatus for electric join or 
iding, the bination, w: devices for holding 
pieces to be welded, of a coil wound upon an iron core 
and connected with a source of electricity, a seconda’ 
coil or circuit of low resistance, connections from said 
secondary coil to the holding devices, and means for 
varying the magnetic inductive effects of the core upon 
the secondary, as and for the purpose described. (3) 
In an apparatus for electric wrned or welding, the 
combination, with devices for hol the pieces to be 
welded, of an induction apparatus wound with two 
coils, one of low resistance as compared with the 
other, connections from the low resistance coil to the 
holding devices, and a source of electric current con- 
nected with the coil of comparatively high 
(4) The combination, with the clamping blocks and 


mears for connecting the same with a source of elec- 
tricity, of a stop te O, having a thin portion, 
against which the to be welded may be abutted, 
and a thicker clamp blocks 


means for pon 
the secondary coil in inductive relation thereto, 
clamps for holding the pieces to be joined, so as to 
contact with each other at the point of j 


fe said the it of 
for presing ou pieces together at the pola 


p4 6,828 cator, provided with a r-CarT barrel, and the 
ae 
ereby the press 
as ras | air, vapour, or other gases within the cylinder are 
* communicated to the diaphragm, thereby vibrating 
“Y ¥ + oe the said spring lever and causing the tracer to move 
I = | SS hk vertically, substantially as shown and for the purpose 
&} SSS 8 rs set forth. (8) In a steam engine indicator or recorder, 
==: =eS= kt the combination, with the attaching tube C, having 
| ==! =o = an enlarged chambered head Cl, mechanism for pro- 

Fe: ducing a parallel movement of the pencil, and the 

mounted spring lever I of the metallic 

sity ag multiple b, removably secured to the said 
chambered head Cl, substantially as shown and for 
Rotherham, London. the pu set forth. (4) The combination, with the 
13,221. BicycLes, &c, W. Hillman, W. H. Herbert, 

G.- B. Cooper, R. A. Dalton, G. F. Twist, and A. 

Rotherham, London. & ! 
Ware Sor = universal or ball joint connecting the link L to the 
j = a free end of the said oping lever, the centre frame K 

| resting upon the diaphragm, a rod r connecting the 
frame K and lever I, and means for vertically adjust- 
| af AT | I: ing said rod, as set forth. (5) The combination, with 

= : i + the suitably mounted elastic diaphragm B and frame 

5 | | 18 K, resting upon the centre portion thereof, of the 
ANDER spring lever I and rod or stem 7, adjustably mounted 

Roe in tke frame K, said rod passing through the flattened 
ALE or spring portion i of the lever, and being provided 

By, H A Bi with an enlargement or head rl, upon which the 

> | centre portion of said lever rests, as 
. a shown and set forth. (6) As an improved article of 
manufacture, the steam engine indica 
‘ ine 
oN =< 
AL =~ 
a 
| 
-a* 
346,965. 
if 
A 

| 

pe fetes ea \ in the frame K, an arm E adjustably secured to the 

13,159. Sanitary Dust-Bry, H. A. Price, London. ES 
13,160. Boors and Suors, W.-P. Thompson.—(M. C. 4 

Si 

i 
SiS 
States. 
| 
347,141: 
ndon. 
13,179. Wasninc Linen, &., G. F. Redfern.—(P. 
Olassen, Belgium.) 
18,180. Lamps, &c., J. Methven, London. 

notch in the upper end, adapted to receive 
and hold the wire when stretched through the groove, a Y WY 

and also constructed with coincident vertical screw- | 

threaded cavities in the walls of the notch, adapted to N HM 

\ 

| 

| 

may abut, so as to determine their distance apart in 
the operation of inserting parts to be welded. (5) In 
an apparatus for electric welding, a pm! source 
of current of electricity and means of passing the 
same through the pieces to be welded and across their 
surfaces of contact, in combination with means for 
exerting a regulable pressure upon such surfaces; as 
described. (6) An apparatus for electric welding, con- 
sisting of a primary coil fed by alternating currents, 

movi ong the edges of the substantially as 

described. Kes In a machine for welding sheet metal e cylinder, a spi ever moun’ above an 

blanks together, the combination of a clamp for hold- | extending across the centre of said diaphragm, its free 

ing the blan| end ha‘ a universal or ball joint connected with 

mechanism a frame resting upon the 


Ocr. 29, 1886. 
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THE NAVIES OF BRITAIN AND FRANCE, ,.. |. 


A portion of the French Press has latterly adopted a 
threatening tone towards England. Our occupation of 
Egypt has lasted too long, and has excited the jealousy of 
our neighbours. Hence we are told a war with England 
would popular, seeing that “no general mobilisation 
would be necessary”—we quote from the Standard—“as 
an invasion of France was not to be apprehended, and 
any landing of a French army in England need not be 
contemplated. The object of the war should be to vindi- 
cate the gr and position of France as a Mediterranean 
Power, and to effect this only the navy, and perhaps a 
corps darmée, seam: Psa more, would be needed. The 
landing of twenty or thirty thousand men in Egypt would 
not be a work of insuperable difficulty, and this would 
entail the capitulation of the small British force engaged 
there. That once effected, England would probably be 
glad to sue for peace, especially as her navy was not now 
in a position to cope with that of France.” Taking this as 
a sample, it is interesting to examine the data on which 
the soundness of this statement can be tested; that is to 
say, to look briefly at the relative strength of the French 
and British navies, and at our general position in the 
Mediterranean. Lord Brassey’s “Naval Annual,” which is 
on the eve of making its appearance, deals with the rela- 
tive strength of the fleets of Britain and those of other 
Powers, and puts a quantity of statistics in a compact form. 
Until this appears we must make the best of such infor- 
mation as we pick out and shape to our purpose. 

The first part of the statement we quote we may pass 
over. We think with the writer that the British are not 
likely to invade France, and that the French are not likely 
to invade England. The matter to consider seriously is 
whether France could so easily dislodge us from Egypt by 
landing thirty thousand men in that country. There are 
three main elements in this question. (1) The relative 
strength of our fleets as to fighting power. (2) Power of 
organisation of transport. (3) The geographical position 
of our possessions and ports on the Mediterranean. These 
questions are too large to deal with except in the merest 
outline within the space at our pectic: but perhaps it 
may be useful to furnish this so far as means admit of it. 
We will commence with the fleets. 

The statistics of the British and French fleets are 
singularly elastic, Experience has shown that with a pur- 
pose in view and a robust conscience a writer can classify 
the me y so as to show almost any result he likes. Sir 
Edward Reed, by reckoning only the citadels of our ships, 
and ignoring the whole tonnage outside the citadel, and 
by selecting a limit of 15in, thickness to the armour, which 
just took in the French Devastation and Foudroyant, and 
excluded our Devastation, Thunderer, and Dreadnought, 
was able to show in his first class 126,288 tons of French 
shipping against 51,570 British. On the other hand, we 
have seen the line drawn at sucha point as to tonnage that 
the proportion may be reversed. Then the reckoning of 
coast defenders tells, and whether these should be taken 
into account depends on the operations contemplated. 
Again, in a short time the French wood built ships may be 
all out of the service ; whether these should be reckoned or 
not depends on the date assumed in the argument. Any 
list of ships, then, is liable to objection on one or another 
ground. We submit lists of British armour-clad ships, which 
may, we think, be as fairly representative of their strength 
at the present moment as any we have seen. From this the 
British coast defenders of the Glatton class are omitted. The 
French are included as being available for European war 
generally. All ships launched since 1884, including five 
British and three French armour-clad vessels, are struck out, 
because they would not be a in time for any war 
coming on us shortly. England had two ships launched in 
1884, and one in 1883, France had four ships launched in 
1883—France therefore gains by drawing the line at the end 
of 1884 rather than 1882. Drawing it at the end of 1883 
would suit her best of all, so far as armour-clad ships are 
concerned. The list annexed shows thirty-two English 
and twenty-one French ships ; the English tonnage being 
250,640 tons and the French 163,790 tons. These lists 
may be modified more or less according to the view taken 
by any writer. We are inclined, however, to believe that 
no fairly drawn estimate at the present moment would 
represent the power of the French armoured fleet within 
20 per cent. of the British. The proportion of our 
unarmoured cruisers is very nearly the same. The relative 
strength of the fleets varies aay from year to year. On 
September 12th, 1884, we published a list showing these to 
be equal. This represented a probable condition at a 
certain future time, when vessels now building are com- 
pleted, but not at the present moment; and it is a condition 
that will be soon affected by the additional ships laid down 
by our Government if they are pushed on. In fact, it was 
in the hope of a change of this kind that the impendin 
state of matters was put forward by- the a 
afterwards by Sir E. Reed at the United Service Institu- 
tion and in Parliament. 

Assuming then that the British fleet of regular fighting 
ships is about 20 per cent. stronger than that of France, 
wemay ag on totorpedo boatsand lastly transportand troop 
ships. In the former we fear the French are considerably 
in advance of us, though we know of no recent statistics 

ublished on the subject, and progress is rapid in this 
seer of perce n transports, on the other hand, 
France is very weak ; and, we think, depends a good deal 
on her Navy for ring be troops, and as to supply of 
stores she is under difficulties. In Sir Nathaniel io. 
naby’s pe r read at the United Service Institution, in 
1883, the French steam merchantmen were shown as less 
than one-eighth of our own. 

To place troops in Egypt the Frency Navy would have 
to force its way past our Mediterranean fleet, and 
make good a landing, which would constitute a serious 
operation of war. It seems to be thought in France that 
because their troops muster in hundreds of thousands, 
where our thousands are reckoned in tens and twenties, 
that they would compare with us equally well in sending 
an consisting of thirty men across the 


seas. This is. greaterror. We believe that our blows would 
be found far-reaching and quick, if not very heavy; and 
that no Power could carry out this class of cndastah with 
the ease and speed of England. Abyssinia, Ashanti, Egypt, 
and the Zula War have all called into play the necessary 
machinery for this class of operation, while such machinery 
is habitually working in India. At the present moment 
we have about thirty thousand men in Burmah. The 
state of the country, no doubt, has been the object of a 
considerable measure of public attention; but who has 
heard of any trouble or effort in sending the troops there, 
or supplying them? The French, who come next to our- 
selves, make more fuss about the transport of ten thousand 
men from Marseilles to Algiers than we do if we send 
double the number to the remotest habitable quarter of 
the globe. 

It ry A be argued, however, that France lies between 
us and Egypt. To this we should promptly reply that 
practically we are between France and Egypt. It is 
only necessary to take a step forward to prove it. 
France, to send an army to Egypt, must get them past 
Malta and our Mediterranean Fleet, then land them. 
French writers appear to think that they could defeat our 
ships, a thought which we regard as only admissible on 
the supposition that they caught us at a disadvantage, and 
used torpedo boats with all the success that their advocates 
anticipate. It is necessary, however, to dispose of our 
fleet completely and beat us very badly to get their force 
landed. Whoever turns to a list of naval stations—say in 
the “Illustrated Naval and Military Magazine”—or picks it 
out of the“ Navy List,” will find inthe Mediterranean at this 
moment the Dreadnought, the Agamemnon, Alexandra, 
Orion, Superb, Temeraire, and Dahon, with the 
Thunderer at Malta. These constitute a very awkward 
force to dispose of so completely that the whole expedition 
and its supplies can quietly go on and force a landing. 
The Tulygheane has 17 knots speed ; if torpedo ships are 
to prove so good as to give the French a great advantage, 
what a very unpleasant adversary this vessel would be 
to a large and- necessarily slow expedition. It is 
to be borne in mind that any delay either before or 
after war is declared, greatly increases the difficulty. 
India is a few days more distant from t than France, 
but practically it is very much closer, seeing that forces 
and supplies could be poured in with the ease and security 
of peace operations before war was declared, and without 
much trouble after it. Toland thirty thousand men in 
Egypt, then, France would have to muster her fleet unper- 
ceived in the Mediterranean, to make war without a week’s 
notice, and then, without any delay, to destroy the British 
Mediterranean fleet entirely. Otherwise, she would be 
cut up at sea, and also have a force overmatching hers 
waiting for her in Egypt. It may be objected that part 
of a force must consist of native troops, who would 
not face Europeans. The French have not found their 
own “Chasseurs Indigénes” much inferior to their own 
men when well officered and led, and they would be quite 
deceived if they reckoned on a moral advantage of 
this kind. In fact, if truth must be told, our Indian 
troops in China were anything but impressed with 
their French allies, and remarked that if these were 
Europeans, they would undertake to fight that kind 
of European at any time. This doubtless was the 
hasty impression produced on them by the small stature 
of the Frenchmen. Nevertheless, moral effect depends 
sometimes on positive error, and we are inclined to think 
that the most likely advantage the French might gain 


morally, would be in any idea that they might impre-s on 2 - 


their own men that they were going to engage only our 
native Indian troops. If it came to landing, undoubtedly 


moral effect has its weight. Marmont said that a battle | or; 


was won not by the actual number of men killed but by 
the number of men frightened. It is said that when the 
French were falling back before Wellington, the “ Rifles” 
were ordered to occupy a village held by the French. It 
was not in any way a strong or important post, and the 
Rifles were consequently amazed at the desperate resistance 
they encountered, and still more when the French re-formed, 
and most gallantly returned again and again in the 
endeavour to recapture the village. Eventually a wounded 
man explained that the new dark uniform of the Rifles 
had been the French to > 
disl from a village by Portuguese, as they su 

This if accurately related, shows how 
harder Portuguese must have fought than English to gain 
a victory at that time. 

To return to the general features of the question, we 
think that if our power of supplying Egypt from India, 
without disturbance or trouble, be compared with the pro- 
ject of the French crushing our fleet and landing and 
— lying an expedition from the Mediterranean it 

ill be concluded that France could hardly devise an 
operation more calculated to fail than this attempt to drive 
us out of Egypt. Can it be that she reckons on the help 
of Italy ? td so she has not gone the right way to get it. 
Does it not appear — on the other hand, that Italy 
would be more likely to go the other way? Sooner or 
later Italy fears the necessity of a war with France. Might 
she not hail this as a favourable opportunity? Italy has 
some splendid ships. It may be questioned if she could 
provide them with coal, for such a ship as the Italia devours 
monstrous quantities; but allied with us this difficulty 
would be met. We do not, however, wish seriously to 

ress the consideration of Italy going to war, because the 

d fighting, where we could help her but little, would be 
too dangerous. Probably whenever Italy has to fight 
France she hopes it will be with continental allies. 

We must, however, look at war with France in a general 
aspect. It does not at all follow because Egypt is the 

rovoking cause, that the fighting need take place in Egypt. 
t if France declares war, and at once strikes us, where 

she of all Powers can hit hardest, in our soft place, our 
commerce? This we confess is a much more serious 
matter. This is the danger to which we and many in this 
country have a attention. It is to meet this that 
we have latterly been so much more in earnest in building 
swift cruisers, Undoubtedly this is the question of the day 


as to England’s defence, and in the case of France as the 
enemy, raised in its most serious shape. Suffering and 
loss would be entailed on England, but nothing decisive 
could be effected at once, and it is hard to say what would 
follow. It might be that gradually the French vessels 
would be captured. This is the more likely, as in order to 
stop our trade from the West they would have to act 
further from their base of operations than our own. Then 
again other nations would suffer as well as ourselves, When 
we find that seven-eighths of the carrying trade of the world 
is in British vessels, it exposes a very vulnerable object 
to attack undoubtedly, but at the same time an object that 
concerns the world generally, and not England only. 
Would the world put up with this? The world in the 
abstract is a useless element; but would the world remain 
in this abstract condition? We can well believe that some 
Powers are jealous of us, and would bear a good deal; but 
this is hardly true of all. America, for example, would 
suffer much, and apart from the Irish element, America 
would probably wish us well. At all events, the stoppage 
of the cotton trade to England would cause a serious pinch, 
and this might soon lead to sympathy, which would be the 
more valuable as it might take the shape at first of assist- 
ance by telegraph information and irregular means, and 
then possibly it might swell into something much more 
definite. The consideration of this, however, would 
draw us on into the discussion of a large question 
unconnected with the immediate subject of our article. 
A war in this shape with France would be serious 
enough. France herself would feel the stoppage of 
her trade sufficiently to prevent such a war being 
popular for long, in spite of the light-hearted way in 
which some French writers speak of it. We can only com- 
pare this language with the suggestion of some of our own 
officers that we have not sufficient ships, and that on that 
account we ought to have war with France, seeing that in 
times past our navy was largely strengthened by sources 
of supply found at the Nile and Trafalgar, adding that it 
is a fact that before these events it appeared as if our fleet 
was decidedly inferior to that of France both in number and 
quality. All this sort of language being put aside, war with 
France would be a grim and terrible thing. We have little 
doubt that there is too much good feeling and good sense in 
France to provoke such a catastrophe; but the bare pos- 
sibility ought to spur us on to the construction of the 
classes of vessels specially suited to protect our commerce. 


British Armour-clads available in the Immediate Future. 


Name. | ment. Speed. ary guns. 
| 
| tons. knots. | in 
Hercules.. .. ..| 1868 | 8,680 14°0 9 8—18-ton M.L. 
Monarch., .. ../ 1868 8,320 | 14°99 | 10 
Audacious .. ..| 1869 6,010 12°8 8 | 10-12 poe 
Invincible .. ..| 1869 6,010 | 14°1 8 | 10—12 o 
Sultan . 1870 9,200 | 14°1 9 8—18 
Iron Duke 1870 6,010 | 13°6 8s | 10-12 4 
Hotspur 1870 4,010 | 12°77 | 1 2-25 
Swiftsure 1870 6,910 13°8 8 10—12 ” 
Triumph . 1870 6640 | 120 | 8 | 10-12 3, 
Devastation 1871 9,330 13°8 14 4—35 
Thunderer .. ..| 1872 9,330 | 13°4 | 14 { a " 
Rupert .. .. ..| 1872 5,440 | 13°6 | 14 ew , 
Alexandra .. ..| 1875 9,490 | 15°0 | 12 2-2 ,, 
Dreadnought.. ..| 1875 10,820 14°2 14 
Shannon.. .. ..| 1875 5,390 | 12°4 9 2-18 4, 
Inflexible < 11,880 13°8 24 
Téméraire .. ..| 1876 8,540 14°5 ll 4—25 ” 
Belleisle .. .. ..| 1871 4,870 | 12°2 | 12 4-25, 
elson 1876 7,680 | 14°4 9 is , 
orthampton 1876 7,630 13°2 9 4—18 ” 
Neptune 1878 9,316 14°2 13 - 2 
Superb 1878 | 9,170 13°8 12 16—18 ” 
Agamemnon 1879 8,510 | 13°3 18 4-38 gg 
on 1879 4,870 | 13°0 | 12 4-2 ,, 
Ajax... .. .. ..| 1880 8,510 13°3 18 4—338 
Conqueror .. ..| 1881 6,200 15°5 12 2—43-ton B.L. 
Collingwood .. ..| 1882 9,150 | 164 | 18 a. 
Colossus .. .. ..| 1882 9,150 15°5 18 4—43 ee 
Edinburgh .. ..| 1882 9,150 | 15°5 | 18 43, 
Imperieuse .. ..| 1883 7,390 17°0 10 4—18 ‘ie 
ney .. .. «.| 1884 9,700 | 1770 | 18 4-68 5, 
Warspite.. .. ..| 1884 7,390 | 17°70 | 10 4-18 ,, 


French Armour-clads available in the Immediate Future. 


Date 25 
Displace- 85 Armament. 
Name. ment, Speed Primary guns 
a 
tons. knots. | in 
Océan 1868 7,5 0 13°7 8} 4—23-ton 
Marengo 1869 7,187 | 12°0 
Suffren 1870 7. 14°3 8 4-23 ,, 
Richlieu 187: 9,100 | 14°0 6—23 5, 
Friedland 1873 8,540 13°4 8: 8—23 ,, 
Colbert 1875 8,457 | 
Tonnerre 1875 5,574 | 12°3 | 13 2-28 ,, 
Redoutable 1876 9, | 14 4—28 
Trident .. .. ..| 1876 8,800 | 14:3 8} 4 
inant .. ..| 1877 5,574 | 12°0 | 13 2-38 ,, 
Amiral Duperré ..| 1879 | 11,100 | 14°5 | 214 4-8 55 
Dévastation .. 1879 10,100 | 15°2 15 448 ,, 
Turenne.. .. ..| 1879 6,400 | 14°1 10 4—15} 5, 
Bayard .. .. ..| 1880 5,881 | 14°5 | 10 4—153 ,, 
Terrible .. .. ..| 1881 7,200 | 14°5 | 193 a 
Courbet .. .. «| 1882 9,700 | 15°0 | 15 4—49 ,, 
Vauban .. «.| 1882 5,900 14°0 10 4—18} ,, 
Amiral Baudin ..| 1883 11,380 15°0 21 3—75 ,, 
Furieux .. .. ..| 1883 5,560 12°0 17 247 ,; 
Indomptable ..| 1883 7,168 | 14°5 | 1 
Duguesclin .. ..| 1883 5,869 | 14°0 | 10 4—18} ,, 
— | 163,79 | — — | —_ 


Notge.—French ships are generally better furnished with secondary 
armaments of guns than the British. 


THE TRIANGULATION AND MEASUREMENT 
OF THE FORTH BRIDGE. 
By Recinatp MippEToN, M.LO.E, 
No. 
Instruments aw tools: Standard rods—The 12ft. 
standard rods used in setting out the greater part of the 
foundation and steel work were of white pine 12ft. in 
length and 3in. square; the ends were of brass Gin. long 
by 3in. square, with steel faces cast in, one face, the vertical 
one, being segmental in plan with a radius of 5in., the 
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other, which was horizontal, made an obtuse angle. The 
segmental end was fixed with four screws; the other, 
though also fixed with four screws, could on slackening 
the screws be adjusted by means of a hard wood wedge, a 
motion of jin. in each wedge of the three rods producing 
an alteration of jin. in a length of 540ft., the length of the 
fixed standard. The wedges were held in place by split 
pins. The wood of which these rods were made became 
somewhat warped after three years’ use, and this caused 
an error in the perpendicular of the faces; therefore three 
new rods were made to replace them while they were 
being corrected. These rods were made of similar wood 
supplied at the same time as that for the old rods, and 
were otherwise similar except that they were 10ft. long 
instead of 12ft., and the adjustment was made by means 
of ascrew and nut between two collars working in the 
centre of the rod. The rods supplied to Mr. Meik as being 
standard at 68 deg. were 10ft. long of pitch pine, about 
22in. by 14in.; the ends were of brass, without any means 
of adjustment, and were struck to a radius of 5ft. in every 
direction. 

The following is a table showing the alterations in length 
of these rods at different dates :— 


1883. 12ft. rods. | 1885, 12ft. rods. 
Nov. 9 .. .. +} =70208' May 73. oe = 0078 
Dee, .. »» +8 73 =70130 
1884 >. 0 ="0000 
Aug. 5 +, =0469 ,, 22 

29 +4} =0286 June 4 
Oct. 10 =0521, ,, 22 
Nov. = 0703 26 

15 of =0625 July 1 

Dec. St o =0156) ,, 17 oe 

Jan. 20 .. .. .. +93 ,, .. 

March 11 .. 0859 Aug. 21 .. .. 

24 =0781 Sept. 28 
May 6 +y% ="0156 Oct. 16 


The 10ft. rods gave + } = 0°0104 on November 16th, 1885, and Mr. 
Meik’s rods, which were correct to standard on November Ist, 1883, gave 
+ #2 ="0599 on September Sth, 1885 The 10ft. rods gave + = ‘0469 0n 
January 15th, 1886, and + } = ‘0625 on March 11th, 1836, 

The writer hoped to have been able to obtain such infor- 
mation as would enable him to follow the rods through 
their several changes and formulate the variations, but he 
has not found it possible to do this. It is believed that 
the arrangement of the second set of rods is superior to 
the first, and that the shape of the ends is satisfactory; 
perhaps the radius of the segmental end might be 
increased with advantage, but this is the only alteration 
suggested. In working up hill the segmental end should 
go first, as it is more easy to plumb to the square edge of 
this face than to the obtuse angle of the other face. In 
going down hill the position should be reversed. 

Steel standard.—Soon after his arrival at Queensferry 
the writer called attention to the errors likely to arise by 
the use of wooden standards of length in the setting out of 
the steel work, and advised that steel standards should be 
used for this purpose, standardised by the fixed standard at 
a received mean temperature, as steel rods when in 
contact with the manufactured steel would follow its 
temperature pretty closely, and thus the steel work when 
constructed would have a uniform ratio of length at all 

emperatures. To meet this purpose a steel standard 
about 400ft. long, made of bridge rails 68 1b. per yard, 
rivetted together at the joints, and firmly bolted to a mass 
of concrete at the centre of its length, was laid down in the 
centre of one of the roads in a timber box with a movable 
cover; the 12ft. standard rods were corrected for length to 
the temperature of the steel rail on a particular day, the 
correction being gin. short in 540ft.; the rail was marked 
at the end of each rod, and the 12ft. divisions so marked 
were divided up by means of a pair of compasses. The 
difference between a distance of 200ft., as measured by 
Mr. Meik’s rods, corrected for their known error, and the 
steel standard corrected for temperature, was °000137ft., or 
ziein., and between the mean of two measurements of 
433ft., made with the 12ft. rods, and the steel standard, 
was ‘0019 = 

Steel rods.—From this steel standard, two sets of three 
steel rods were constructed of Zin. square steel, each 10ft. 
long, the ends being shaped as for the ordinary rods. One 
of the 10ft. standard rods was put between specially 
prepared centres in a lathe, and the steel rods were brought 
to the same length ; each set was then tried separately on 
the steel standard over a length of 200ft. and corrected 
until the error was not more than jin. in 200ft.; the rods 
were also interchanged between themselves, the distance 
being measured first by rods Nos. 1 and 2, then by Nos. 1 
and 3, and lastly by Nos. 2 and 3, to make sure that each 
rod was correct ; finally one set was kept in the office for 
reference, the other being sent into the works. 

Plumb bobs.—The writer after using plumb bobs of all 
shapes, does not think that one sort is superior to another ; 
it is of more importance that the cord should fit the hole 
and that it should be thin and strong, and he believes 
plaited cotton cord to be the best for the purpose ; silk braid 
is not satisfactory, and any twisted material fails. The 
points of plumb bobs should be of steel and hardened, 
which, however, is seldom if everdone. In plumbing the 
ends of rods it is necessary to use cords of uniform thick- 
ness, and to remember that these must be allowed for; it is 
natural to try to plumb the exact edge of the rod, which is 
incorrect, and as the correction must be estimated, the 
use of different thicknesses of cord is sure to lead to error. 
The square for bringing the ends of the rods into a vertical 
plane is shown at Fig. 3, see e 281, in Taz EncIneErr, 
October 8th; it is a useful tool, but requires care in usin 
as its accuracy depends upon the absolute straightness me | 
level of the rods both longitudinally and transversely, and 
it is diflicult to make quite sure of the first and last con- 
ditions, 

Steel bands.—Three steel bands were used at different 
times, their lengths being 200ft., 150ft., and 100ft.; they 
are exceedingly useful for checking purposes, but must not 
be relied on otherwise without great care being taken in 
checking the results, as their changes of length—except in 
grey, still weather—are sudden and great. ~When used in 


Corrected for setting stcel standard. Reset. Frequent snow 
ls, 


contact with large masses of the same material they take 
up the temperature of that material, and the thermometer 
should be put between them and it, and the results 
obtained will be satisfactory if the sun does not strike the 
steel and there is no change in the force or direction of the 
wind; but these conditions cannot easily be secured. The 
variation of the steel bands from standard was equal to 
about 14 degrees of temperature. 

Steel tapes.—The same remarks apply to the use of steel 
tapes ; which, however, are quite indispensable for the 
measurement of short lengths. One great fault is to be 
found both with steel bands and steel tapes, and that is the 
inaccuracy of the ends, which, if even right to begin with, 
very soon become incorrect. The author suggests that, 
instead of using the ordinary ring or handle, a brass end 
with a square face accurately cut to length and rivetted to 
the tape or band should be used ; a hole might be drilled 
in the brass for holding by or hooking on to anything. It 
was found necessary, in all cases where accuracy was 
required, to hold the tape or band a foot up, and this 
practice is apt to lead to error in booking the lengths, 

Theodolites.—The theodolites used were a 12in. transit 
made by Messrs. Cooke and Sons, of York, divided to 
10 sec., and fitted with a central plug for supporting the 
plumb bob, which when removed gave place to a centreing 
telescope fitted with cross hairs, by means of which the 
instrument could be centred without the use of the plumb 
bob. The author is not aware if this arrangement has 
been used before ; he suggested “t to the makers, and found 


86 lit to be of the greatest value, as he was able to be quite 


certain of the accurate setting of the instrument in all 
weathers. This instrument was provided with a traversing 


‘9000 | table actuated by three horizontal screws, which allowed 


of a motion of about lin.; the legs were constructed of angle 
iron, with a cast iron top plate filled with grooves, in which 
rested the three quick pitch screws of the traversing table, 
which again received the finely pitched levelling screws of 
the instrument itself. A table of errors is given in the 
appendix, but the following is a condensed statement of 
them. : 
Verniers A B D 

deg. min. rec. 


deg. min. sec, deg min. sec. deg. min. sec. 
0 ee 0 183 .. 180 0 14 .. 270 O 81 
269 59 43°5 .. 0 -- 89 59 S32 .. 179 59 43 
179 89 527 .. 270 0 68 .. 0 o © 8 47 
89 59 57° .. 180 0 55 .. 269 59 554 . 0 


Differences between Corrected and Observed Angles. 
sec. 
All observations— 


Average + error perangle.. .. .. oo +308 
Best observations— 
Errors in Triangles. 
reading .. -0°10 
Greatest + error .. a +2°48 
Triangulation of 1885. 
Highest + error .. .. .. «. 


A Tin. transit theodolite, by Cook and Son, divided to 
10 sec. with three verniers to each circle, specially designed 
for the work, the vertical circle being 8?in. diameter, the tele- 
scope sighted to read an object as near as 6ft. distant, extra 
strong Y’s, centreing telescupe, and all the tangent screws 
provided with reaction springs, which are a great help in 
accurate work. Where screws without springs are used, 
there is always a certain amount of play, and it is much 
more difficult to sight exactly on an object, and if the 
instrument be touched there is an error. A 7in. transit 
theodolite divided to 10 sec. with two verniers; with 
this instrument much of the setting out was done. It was 
not, however, very well adapted for the purpose, as it 
would not read anything nearer than 22fc. distant ; the 
verniers also were not well designed or fitted, they were 
not sufliciently firmly attached to the instrument, and it 
was nearly impossible to get them to cover the right length 
on the circle, and when they were correctly adjusted the 
adjustment was not maintained. The legs sent with this 
instrument were of the ordinary type in use in England, 
and did not give satisfaction, as they were not sufliciently 
stiff; they were therefore replaced by others of the same 
type as supplied with the other instruments, namely, where 
the points of support are directly under the three screws. 
With these legs, if the bolts “wy fe moderately tight, no 
shake is possible. A 5in. theodolite of ordinary ty 
was used more particularly for centreing the tubes on the 
drilling roads. 

Levels.—A 20in. reversible level, tripod type, was used 
for levelling from station XVIII. to XIX. and XV.—a 
distance of 1700ft. in one direction, and of 2125ft. in the 
other, and at this distance a broad pencil line could be 
read ; and when the instrument was reversed it would read 
on it again. The error in levels between the north and south 
sides and Inch Garvie Island was with this levelling between 
din. and fin. A great advantage in this instrument is that it 
can be adjusted with one staff. There is a description of 
the adjustments required in vol. lix., page 278, of the 
“ Proceedings” Inst. C.E. The other cole need not be 
described. The 12in, and Tin. theodolites and the 20in. 
level supplied by Messrs. Cook and Sons were fitted with 

diaphragms, on which the cross lines were scored. 
ese were very clear and fine, and were practically 
indestructible. 

Instrumental errors.—The readings of the 12in. theodo- 
lite were all taken one way; that is to say, the A vernier 
was brought to zero and the instrument sighted; all the 
readings of the four verniers were taken; the instrument 
was moved to the required point, and all the four readings 
booked; it was then boomae, back to bear on the original 
point, and these four readings repeated. It was next 
moved through 90 deg.,so that the A vernier read 270 deg, 
and the same process repeated, and the same again wii 


the A vernier at 180 deg. and 90 deg.; then the telescope 
was reversed and the C vernier brought to zero, and so on. 
The total number of vernier readings for one observation. 
is, with the 12in. theodolite, ninety-six, and with the 7in. 
theodolite, which has three verniers, fifty-four. In the 
following tables‘ of errors, those in Table I. refer to the 
divergence of the different verniers from accuracy, or, 
perhaps, it would be more true to say that they refer to 
inaccuracy in dividing the circle. The differences between 
the different blocks of readings and the means must not 
be taken necessarily to be errors, as there is a tendency to 
read high or low according to the light; and the second 
table shows how much of these differences may be con- 
sidered to be error. This is again exemplified in the 
third and fourth tables, where the errors in the three 
angles which form any triangle are given, and also the 
difference between the observed and the corrected angles 
is given. By Table IL. the error in reading zero is found 
to be in the 12in, theodolite — ‘653 sec., and in the 7in. 
theodolite + ‘03 sec. By Table IIL. the maximum and 
minimum errors in reading are found to be — 0°27 sec. and 
— 0'10sec, respectively. By Table IV. the maximum and 
minimum average errors are respectively per angle 
3°81 sec. and 0 90 sec. 

Setting out lines.—In setting out long straight lines which 
have to be observed from one station, a plumb bob line is 
better to sight on than a pole, but it must be ey 
protected from the wind. A moderately thick line, chalked, 
and with a suitable background, say a black board, can be 
easily seen at a distance of half a mile. The writer has 
found considerable difficulty in setting out straight lines 
with the 12in. instrument when the focus has to be much 
altered, as the movement of the rack on one side of the 
telescope has a tendency to deflect the instrument to one 
hand or the other ; and he is of opinion that where large 
telescopes are uscd a tangent screw arrangement should be 
provided for altering focus which will not tend to deflect 
the instrument out of line, or if this be not attainable, 
then it is better to use a small instrument than a large 
one. In observing angles the focus should be adjusted 
before the instrument is clamped, in order to avoid any error 
from the cause above mentioned. When triangulating 
from successive points on a supposed straight line, it is 
not sufficient to assume that these stations are in the 
straight, each one should be observed separately. 

Bench marks.—Bench marks cut in stone or wood are 
not to be relied on thoroughly for very accurate work ; it 
is better in the case of stone or concrete to insert a copper 
bolt and mark down with a centre punch, and for marks 
on timber a copper tack scored across with a knife gives 
the same results; a broad arrow may be cut in alongside to 
call attention to the mark if necessary. The writer has to 
thank Mr. W. N. Bakewell for this information. 

Poles.—Fixed poles should be of the same diameter 
throughout, and securely fixed plumb, and must at the 
same time be easily movable; if they are not made of one 
diameter it is probable that some part of the pole may be 
out of centre. The writer has found white poles with 
three or four black rings painted on them, each ring being 
some 2in. deep, the best for sighting in; if there be a larger 
amount of black they become dim and are not easily dis- 
tinguished. The writer has to thank Mr, W. R. Martin, 
of the Forth Bridge Works, for his kindness in supplying 
him with information which his notes failed to afford. 


VISITS IN THE PROVINCES. 


HENRY POOLEY AND SON’S WEIGHING MACHINE 
WORKS, LIVERPOOL, 

TuEsE works, in Manchester-street, Liverpool, were started 
at a very remote period, as a general millwrights’ shop for 
doing all kinds of what is now called engine work, the 
lease having been renewed by the Corporation in 1786, and 
the foundry having been aided in 1803 or 1804. Until 
that period weighing machines were made by the old mill- 
wrights singly as ordered; but the father of the present 
head of the firm began to systematise the manufacture, 
and, as his machines became more and more appreciated, 
gradually restricted his business to their ts tg 80 
that for many years this firm has stood pre-eminent in this 
branch, as it certainly is the originator of the trade. The 
works, employing from 450 to 600 men, have been added 
to from time to time as occasion required, to keep pace 
with the ever-increasing demand for the accurate balances 
of all kinds, which have made the firm’s reputation. 

The great bulk of the parts, even the steelyards, are 
cast, a suitable mixture of pig, arrived at after long expe- 
rience, being used, with more or less cast scrap, according 
to circumstances. Strange to say, this latter is just now 
obtained largely from old sugar mills sent over from the 
West Indies, one of the draughtsmen having recognised 
therein some of his old designs. The charge is lifted to the 
melting stage by a hoist raised by admitting steam on the 
top of the piston of a long-stroke steam lift. This was 
made at the works, as also were the engines which have 
converted three hand cranes into steam cranes in the 
foundry. As many parts constantly recur, plate moulding 
is largely resorted to; and there is a home-made moulding 
machine for various parts,in which the simple pattern 
is raised above the plate by a lever and again lowered after 
ramming. Green sand is used exclusively for the moulds 
with ed loam cores; and an emery grinder tl 
assists in the work of trimming the castings. Though 
malleable iron is not much used, steel castings are coming 
more generally into use. The knives, or “centres,” of 
certain descriptions of levers are made of steel, or steeled 
iron in those of large size. They are inserted in the sand 
moulds, so as to be enveloped by the metal when poured. 
After the lever is removed from the foundry, it is dealt 
with in the fitting shops; and the knife edges are there 
tempered and hardened, when properly “gauged” or 
positioned. 

For the quantity of work turned out the proportion of . 
machining is not great com with that of an engine; 
but it must evidently be of the most accurate character. 


® These will appear in another impression. 
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All parts of the smaller weighing machines are made inter- 
changeable, so that any required part may be supplied and 
is sure to fit. Platform weighing machines are made for 
stock; but orders only are executed for large weighing 
machines and weighbridges, some of which latter have 
been made up to 100 tons. There is one now in the sho 
for a London tramway; but the position was so awkw 
that it was found necessary to curve the platform to the 
radius of the road. The side thrust is counteracted by 
links, arranged so as to cause as little friction as possible. 
The firm considers, however, that no weighbridge should 
be placed upon a curve, as such a position sets up an 
amount of vicious action in the suspended parts as to 
interfere with the accuracy of results, and also the life of 
the apparatus. In times of slackness, rather than dis- 
charge old hands accustomed to the work, the firm puts 
them to making machine tools and special a 
which are thus designed and carried out expressly for the 
work they have todo. Jigs are largely used, especially 
some in the form of a cradle, mounted on centres like 
those of a lathe, for holding parts to be planed or otherwise 
machined on more thar one face. With their aid, a single 
setting suffices for all the machining, and the faces are abso- 
lutely true one with another. 

There are two dividing machines for graduating steel- 
sg and they are kept in almost constant use. They 

ve a series of change wheels like those of a screw-cutting 
lathe; and an endless screw, set at an acute angle hori- 
zontally with the bed, gives some divisions that cannot 
be obtained with the change wheels, The actual dividing 
is performed by a fine tool set in a box at the end ofa 
horizontal reciprocating bar like that of a shaping machine, 
the figures being stamped 
with punches by hand. In 
the larger machines, the 
steelyards are not merely 
marked with the divisions 
for the various increments 
of weight; they have an 
actual nick or recess cut 
in, to receive a corres- 
ponding projection on the 
underside of the poise. It 
is found more expeditious 
to set the sliding poise 
roughly at tens of pounds, 
for instance, and then get 
the exact weight with the 
small slider. For sliding 
the large poise along the 
beam, a bent lever brings 
a pair of small rollers down 
upon the face with a 
sweep, raising the poise 
clear of it. In machines 
for two denominations, 
such as pounds and kilo- 
grammes, for instance, the 
rollers above mentioned 
work in a groove between 
two horizontal faces 
marked with the respec- 
tive scales; and the lock- 
ing bolt, which engages in 
the nicks, is drawn trans- 
versely to the side of the 
beam over that scale 
which it is required to use 
for a given weighing. 

Messrs. Pooley are 
making a simple and 
efficient machine that 
prints its own weight 
on a ticket. The slider 
is provided with a rack which rotates vertical discs, 
mounted on horizontal and transverse spindles, and carry- 
ing figures like those of a numbering stamp, being so 
adjusted that the figures atthe lowest points in their cireum- 
ference shall always correspond with the weight indicated. 
When the exact weight is ascertained, a ticket is inserted 
in a holder below the discs, and brought against them bya 
cam with handle, thus receiving an impression of the 
figures. A novelty this year is a platform weighing 
machine, fitted with what the firm denominates a disap- 
pearing pillar. The pillar, which carries the indicating 
arrangements, has one of its sides made flat and of the 
same pattern as the flooring. When not in use it is turned 
down on a hinge joint, so as to be flush with the floor, 
thus presenting no projection whatever. 

The firm is going largely into machines for weighing 
grain continuously and automatically. So far back as 
1854-5, the father of the present head of the firm saw room 
for such a machine. The mode of handling grain in Eng- 
land, however, forbade the use of automatic grain-weighing 
in stores; but now grain merchants have taken a leaf out 
of the book of their American cousins, while improving 
upon transatlantic models, and are erecting storehouses for 

in with vertical binns instead of the former flat floors. 
his new departure has given an impulse to the design of 

in stowing machinery, such as that for lifting it from 
the holds of vessels, disposing of it over floors, and so 
forth. Under the altered circumstances, apparatus for 
weighing automatically becomes a matter of necessity, not 
only on account of economical working, but also on the 
ground of accuracy. It thus _—— that the thirty-four 
or thirty-five years’ experience which Messrs. Pooley have 
had in this matter isnowlikely to at length bear fruit. There 
are at present in the shop several new machines for this 
purpose to be used in one of the large granaries in Liver pool. 
Anequal-armed beam carriesthe weight plate atoneend and 
a hopper, divided longitudinally and vertically, at the other. 
The quantity of grain it is desired to weigh at each operation 
is represented by loose weights on the plate; but a slight 
deduction is made therefrom by a ie on the weight 
side of the centre, though exerting its influence on the grain 
side. The grain falls into one compartment of the — 
being di by a swing and reversible shoot, and, as 


soon as the quantity received in the hopper overbalances 
the loose weights on the plate minus the deduction made 
by the slider, it raises the weight plate clear of its sup- 
port. This action removes the beam from the influence of 
the deducting slider, and at the same time reduces, by a 
cut-off, the orifice through which the grain flows. The 
reduced stream flowing into the hopper now causes it to 
overbalance the total weight on the plate; and a trip on 
the falling hopper, striking a stop, releases a catch which 
has hitherto held up the cover at the under side of the 
compartment —— filled, allows the grain to fall out, 
thus shifting over the swing cover so as to close the other 
compartment, and also shifts over the shoot for directing 
the grain into this other compartment. At the same 
time an index is moved forward one division on the 
recording dial; the cut-off is raised so as to lay open the 
whole orifice to the grain; the beam is again brought, by a 
link, under the influence of the deducting slider; and the 
weighing goes on continuously, without any attention. 

The present extensive importation of frozen meat, and 
the transference of the carcases from the vessel to the cold 
store, along an overhead track, like those used in rolling 
mills, have brought into being a new form of weighing 
machine, to ascertain the weight of each carcase as it 

along, without handling or loss of time. A short 

ength of the bar is hung on a beam, so as to permit of 
the weight ing over it being taken by a checker. 

Messrs. Henry Pooley and Son maintain by contract nearly 
the whole of the railway weighing —— in the United 
Kingdom; and probably nine-tenths of the goods and 
mineral traffic of the liagien is weighed over their 
machines. 


The above illustrates the ornamental cover by means of 
which Messrs. Pooley have covered ‘the steelyard of a 
weighbridge which they erected between Brighton and 
a by which coal entering from Hove is weighed 
or toll. 


BEYER, PEACOCK, AND CO.’S LOCOMOTIVE WORKS, 
MANCHESTER, 


TuEsE famous works, which are now capable of turning 
out four locomotives a week, were started about thirty- 
three years ago by Charles Beyer, manager to Sharp, 
Stewart, and Co., and Richard Peacock, locomotive superin- 
tendent on the Manchester, Sheffield, and Lincolnshire 
Railway. In addition to some ground on which a way 
with sharp curves is laid down for testing tramway 
engines, the works cover nine acres of ground at Gorton, 
near Manchester, adjoining the M.S.L. line, with which 
they are connected by a siding. Besides lines of way to 
three gauges, an 18in. tramway is now being laid through- 
out the works, the portions where points and crossings 
occur consisting of cast iron plates. The full complement 
of men is over 2000; and nearly 1500 are now employed. 
One of the latest engines, for Buenos Ayres, with motion 
bars boxed in for excluding dust, bears the number 2791, 
corresponding to the total number of locomotives con- 
structed by this firm up to the present time. 

Nearly everything is made “at home;” and all materials 
are subjected to severe tests, for which purpose a hydraulic 
testing machine has been supplied by Buckton, of Leeds. 
The foundry is light, ious, and lofty, and is provided 
with an overhead traveller. The horizontal engine which 
drives the fan for blowing the cupolas runs at 240 a 
minute with 75lb. steam, which is admitted through a 
fin. hole in a jin. plate inserted between the flanges of the 
stop valve and the pipe. The very tenacious moulding 
sand is formed 7 grinding red sandstone and mixing it 
with coal dust, the mixture being afterwards sifted very 
fine in a mechanical riddle. Brass nuts are made b 
casting hexagonal bars and then cutting them off to length 
in the same lathe which drills and taps the holes. 

Tube plates are flanged bodily in a hydraulic press; and 
all rings, such as angle iron rings and the strengthening 


| rings for dome seatings, are welded up, raised to a moderate 
heat uniformly all over, and then placed over a form con- 

sisting of four separate segments, which are expanded by 
_ driving a conical plug into a conical hole in the middle. 
| In this way the exact diameter required, and the exact 
| degree of tension in the case of shrinking on, are 

secured, 
__ All forgings that are not of steel are made from wrought 
| iron scrap, carefully picked over to exclude pieces of steel, 
for which the pilers receive a premium. There are 
several steam hammers of various sizes by Massey and by 
Rigby; but that most approved of is one made at the works 
with a single-side standard, divided in the middle to 
permit of getting all round a forging. A great deal of 
stamping is now done under the hammer, as, for instance, 
the crank and counterweight of driving wheels. 
Wheels are built up from the separate parts previously 
forged under the steam hammer. The spokes, after being 
forged, with their wedge-shaped ends, which meet in the 
centre, having V-shaped grooves on both inclined sides of 


enclosed between two clamps, on the anvil of a steam 
hammer, the other end having been raised to a welding 
heat; a bar—also brought to welding heat—is then 
‘“‘dabbed on,” and beaten down to form part of the rim. 
Such a joint has been slotted through and tested in every 
way without showing a sign of unsoundness. When the 
—_ are all put together in a hoop, the two V-grooves in 
the inclined sides of the wedge-shaped ends form square, 
or rather, diamond-shaped holes, to receive corresponding 
keys. The centre is raised to welding heat, when a washer 
is welded, first on one side and thenon the other, to form 
the boss. Tires are bored 
by being made to revolve 
horizontally on a table 
while being acted upon 
simultaneously by three 
tools set in boxes, self 
acted in bothdirections,on 
fixedarms. Tires, for being 
shrunk on the wheels, are 
laid on a face plate, and 
heated uniformly by a 
ring of gas jets, when the 
wheel is dro in, and 
the tire waa y a stream 
of cold water applied by 

All wearing parts not 
made of steel are case- 
hardened, for which oper- 
ation there are six 
furnaces, and also six 
cast iron crucibles for re- 
ceiving such as the 
jou of axles. Where 
necessary, case-hardened 
parts are finished in 
special emery - grindin 
machines, the spindle o 
the emery wheel in all 
cases being made to shift 
slightly while revolving, 
so as to secure uniform 
work. There isa machine 
of this kind for finishing 
the inside of slot links, 
the small vertical emery 
grinder rising and falling 
slightly while revolving, 
a the link being made 
to follow its arc by being 
tied by a radius bar. 

All plate edges are 
Bont and rivetting is done as far as possible by 

weddell’s hydraulic machines, All holes are drilled 
through templates; in fact, everything is machined 
to template, so that corresponding parts are inter- 
changeable. A machine has been made by the com- 
pany for boring cylinders, turning and facing their flanges, 
and planing the valve face at the same time. Couplin 
rods are finished by cylindrical milling tools, the radius o 
which is equal to that of thecurve. In the event of a curve 
with gradually increasing radius, such as that 
stipulated for by the late Mr. Beyer, being adopted by the 
designer of a locomotive, the machine can still be used 
with a “ former,” as in copying lathes. Of course so cele- 
brated a locomotive company as that of Beyer and 
Peacock may be supposed to know their own business best; 
but we should have thought they might save time and 
labour in setting coupling rods for machining by mounting 
them on centres once for the four sides, and then simply 
present each side in succession to the milling cutters. 

A great many of the machine tools, including some 
capstan lathes, are by Smith and Coventry; but a great 
many have also been made at the works. Indeed, the 
company makes special tools to order. The large drawin; 
oftice is lighted on both sides, and has two desks on eac 
side for forty boards in all, besides the chief draughts- 
man’s office with a few more. Messrs. Beyer, Peacock, 
and Co, employ girls regularly for tracing in a separate 
office, giving them 15s, a week. In the case of new draw- 
ings, where the lines are a distinct, they are found 
to get through more work than men, while the tracing 
leaves nothing to be desired. This company has made for 
itself a great reputation, so that its tenders are often 
accepted even when far from being the lowest; and no 
precaution is neglected, in selecting materials, in careful 
supervision of work, which must be of the best, and in 
testing finished engines and machines, to maintain this 
high reputation. 


NavAL ENGINEER APPOINTMENTS.—The following a tments 
have been made at the Admiralty :—James B, E. Warrington, 
engineer, to the Mistletoe; William T. Allen, engineer, to the 
Humber; William F. Hinchcliff, assistant-engineer, to the 
Humber ; Robert Ford, acting boatswain, to the Firefly. 
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THE BRAKE RETURNS TO THE BOARD OF 
TRAD 


THERE can be no question as to the interest in the subject of 
continuous brakes disappearing so long as the half-yearly returns 
to the Board of Trade continue to be issued, though that they 
are not necessary for this purpose is occasionally made clear 
by the recurrence of those railway accidents which such appli- 
ances were specially designed to prevent. The return for the 
half-year ending June 30th is one of considerable interest, not 
only as showing the progress of brakes adopted by those com- 
panies which have accepted the Board of Trade conditions, as 
well as by certain others which obstinately refuse to do so, but 
also as pointing out the weakness of the various systems. 

The total carriage stock in the United Kingdom amounted 
at the end of June Jast to 51,790 vehicles, thus showing an in- 
crease of 543, or rather more than 1 per cent. on the last return. 
Omitting vehicles fitted only with connecting pipes, 22,230 of 
the total stock, or 43 per cent., were fitted with brakes, which 
as it is called, “appear” to comply with the Board of Trade 
conditions ; 13,111, or 25 per cent., with brakes which there is 
no doubt, even to the official mind, do not do so; and 16,449, 
or 32 per cent., are not yet fitted with any brakes at all. 

As to the progress made, it can hardly be considered that the 
proportion of automatic brakes—43 per cent.—is anything like 
an adequate amount to have resulted from the pressure of the 
Board of Trade for the last nine years. This amount is made 
up practically of three systems, as follows :—Carriages with 
brakes: Westinghouse, 11,558 ; Automatic “ Leak-off,” 6690 ; 
Vacuum Brake Company’s Automatic, 3374. 

The Westinghouse brake is in use, it appears, on some fifteen 
railways in England and Scotland: it is common to the joint 
stock of the three great routes—viz., the East Coast, the West 
Coast, and the Midland—and every confidence is felt in it by 
those who have to depend upon it. The Automatic Vacuum 
Leak-off brake is used entirely on the Great Western and Mid- 
land railways, and that it should inspire distrust is not to be 
wondered at. So far as this system is concerned, it seems clear 
that the pressure of the Board of Trade has not been an 
unmixed gocd, and if all the brakes “appearing to comply ” 
were of this type, there would be cause for congratula- 
tion that such poor progress had been made. We have never 
concealed our dislike to this system, which we consider a snare 
aud delusion, or our opinion that it does not really comply with 
the Board of Trade conditions. It weuld appear that our views 
on the subject of this hermaphrodite appliance are about to be 
contirmed in another way, for we Lote that the Midland Company 
has changed 466 vehicles from the “leak-off” to a “ non-leak- 
off” brake during the half-year, with what result we shall 
examine later on, The system will then be practically 
the same as the Vacuum Brake Company’s automatic 
brake with ball valve, which is only fitted to any extent 
on the London and South-Western and Lancashire and 
Yorkshire railways; and so far as the returns of faults go, it is 
clear that however strong the reasons which the Midland and 
Great Western may have had for taking to the leak-hole, there 
is nothing to justify their reverting to their old system, just as 
there was nothing to justify the London and South-Western 
and Lancashire and Yorkshire railways forming a fourth 
party on the brake juestion when a brake was in the market 
which had never seen beaten. A large proportion of the increase 
of fitted vehicles during the half-year is to be ascribed to the 
non-automatic vacuum system, and mainly through the action 
of the London and North-Western Company. 

Proceeding now to examine the bulk of the Board of Trade 
returns—viz., the report against the various brakes—we find 
some interesting and instructive matter. The Vacuum Brake 
Company is in the habit of issuing statements showing the 
miles run per fault of every kind recorded, with what object it 
is not difficult to see, though their figures will not bear examina- 
tion, We have frequently pointed out that this method can 
never be a test of the merits or the capabilities of a brake, since 
the returns only profess to deal with the irregularities and 
failures, and not with the successes ; and consequently, as to the 
main point—that of efficiency—there is nothing in the returns 
to guide us, Everything, too, depends on the nature of the 
cases, as to how far they are to be attributed to defects of 
men or material, or in the principle of the apparatus. It is 
clear, moreover, that nearly every company selects a different 
basis, and that each has its own idea of what incidents should 
be reported. Taking the returns as they stand, however, if the 
method alluded to is applicable at all, it can only be used to 
compare brakes which profess to fulfil the same conditions and 
are csnstructed on similar principles. In the following table 


this has been done, and we think the absurdity will strike 
every body. 


Brake Returns for the Half-vear ending June, 1886.—Comparison 
between the Brakes on various Systems. 


Carriage 
stock 
Name of brake. fitted Miles run. | Reports. Miles ‘ea 
with 
brakes. 
Continvous Non-auTomatic, 
Westinghouse non-auto £50 729,081 Nil 729,081 
All non-auto vacuum . 9,207 17,696,654 135 


1 in 131,086 


Avtomatic Vacuum “TE*k-CFF.” 


Great Western system. 5,952,005 lin 58,352 


3,586 102 
Midland system .. 2,475 5,129,897 20 1 in 170,996 
Continuous AUTOMATIC. 

Westinghouse auto 11,558 38,882,152 454 lin 41,590 
Vacuum Co.'s auto (in- 

cluding L. and Y. 

miles and reports) .. 3,374 4,746,106 149 lin 31,853 
Midland non-leak-off.. 466 555,801 15 lin 87,053 


SrcrionaL BRAKE. 


Clark-Webb chain _ 1,843 | 2,730,642 | 8 |1 in 341,330 


Att Vacuum Brakes CoMPARED. 


All auto vacuum... .. 296 lin 55,388 


135 


10,064 | 16,395,017 


All non-auto vacuum.. 9,207 | 17,696 654 


1 in 131°086 


Although the Westinghouse non-automatic brake has run 


nearly three-quarters of a million miles without a single report, 
no one suggests its extension. The chain brake, the simple 
vacuum, and the automatic vacuum leak-off, which are the next 
highest, as everyone knows have been condemned, and therefore 
such a system of comparing brakes must also be condemned. 
The Westinghouse and the Vacuum Company's automatic 
are the only brakes which can be held to comply in any 
sense with the Board of Trade requirements ; and, such as it is, 
the result is all in favour of the Westinghouse. The Lancashire 
and Yorkshire Company again distinguishes itself by its pro- 
fessed inability to give the mileage of its engines, and we are 
therefore compelled—as on previous occasions—to credit them 
with the average miles of all the other engines fitted with the 
same brake, amounting to about one and three-quarter millions. 
They have further included in the Westinghouse return fourteen 
cases which evidently refer to the vacuum brake, and thesewe have 
transferred to their proper quarter. Turning to the nature of 
the reports, we find that the non-automatic vacuum has dis- 
tinguished itself by one collision with the buffer stops at Kirk- 
stead, on the Great Northern Railway, one on the London and 
North-Western at Sutton Coldfield, and another at Birmingham 
station on the same line ; making, along with sixty-eight cases of 
overrunning, no less than seventy-one “ failures to act” during 
the six months. No great encouragement, ordinary minds would 
think, for the extension of such a system. The report on the 
Birmingham case is too good to omit. 

May 5th: The 1.35 p.m. passenger train, Wolverhampton to London, 
was travelling near Monument Lane station, when the engine coupling 
broke, causing the engine to part from the train, and the brake apparatus 
on the train did not bring the vehicles to a stand clear of the engine. 
This appears to have been partly owing to the guard in the rear brake 
van having taken off the automatic brake with which his van was 
provided. 

The value of the automatic tell-tale in use on the London and 
North-Western Railway is further apparent from the fact of 
trains having eight times overshot platforms through the brake 
“failing to act.” 

It appears that all vacuum brakes have been con- 
siderably affected by frost and water, there being forty- 
five cases of this nature, compared with only one slight 
delay from the same cause reported against the Westinghouse. 
We have before drawn attention to this serious defect of vacuum 
brakes, which is due to the enormous volumes of air required to 
operate the brake, and the natural tendency to create ice in 
rarefied vessels. We give a few cases out of many recorded. 

Great Western Railwoy.—January 20th: Nine minutes’ delay at Melk- 
tham. The brake could not be released, owing to the air-p‘pe of engine 
2209 being partially choked with ice. 

Lancashire and Yorkshire Railiway.—March ist: Delay of fiftecn minutes 
between Victoria and Rochdale, and seven minutes at Rochdale, Brake 
piston frozen fast on engine No. 681. 

London and South-Western Keilicay.—January 9th: Freezing of con 
densed steam in cylioder, No, 654 third-class carriage, 11 15 a.m. train, 
Waterloo to Southampton. Fourteen minutes’ delay. 

January 2ist: Ice in miuiature sack, No. 683 third-class carriage, 
8.50 a.m. up Portsmeuth train. Fourteen minutes’ delay. 

With the winter almost upon us, and its prospect of frost and 
fogs, the reflections induced by these extracts are the reverse of 
comforting. 

Another peculiarity in vacuum brakes appears to be their ten- 
dency to absorb a good deal besides air, and to gorge themselves 
with cotton-waste, sponge-cloth, and other indigestible delica- 
cies, for instance :-— 

Great Western Railway.—June 13th: Five minutes’ delay at Oxford, 
owing to brake blocks binding on the wheels of milk truck 441. On 
examination a large piece of waste was found in T-picce of continuous 
pipe. 

Lancashire and Yorkshire Railway.—February 3rd: Delay cf six minutes 
between Hellitield and Manchester, piece of lead getting into ejector of 
engine No. 372. 

London and North-Western Railway.—May 28th: The 8 50 p.m. train 
from Euston had a late start, owing to something being wrong with the 


vacuum brake, and on subsequent examination a piece of ‘ waste” was 
found to have got into the vacuum pipe. 


London and South-Western Railway.—April lst: Sponge cloth in vacuum 
pipe, No. 11 guard’s van, 11.30 a.m. train, Waterloo to Richmond. Two 
minutes’ delay. 

April 9th: §; cloth found in clapper valve of ej No. 
The last two cases caused “ failures to act.” 

Another feature entirely absent from the Westinghouse re- 
turn, and which has given some trouble with the automatic 
vacuum brakes, is the cases of brake-gear requiring readjust- 
ment. This is of more importance than might at first sight 
appear. The stroke of the piston must be kept as short as 
possible on account of the necessity for maintaining a large 
reservoir space, and as a high proportion of leverage is required, 
owing to the low pressures available, the blocks must be kept 
very close to the wheels, and consequently require frequent re- 
adjustment to compensate for wear. This operation would 
appear to have been sometimes overdone, as may be seen from 
the following sample out of twelve given in the London and 
South-Western Company’s return :— 

March 9th: Required readjusting, 12.45 p.m. special train, Salisbury to 

Waterloo. Fifteen minutes’ delay. 
It is found in practice that the blocks of the vacuum system 
require readjusting three times to once of the Westinghouse, the 
practically unlimited pressure of the latter enabling the blocks 
always to hang quite free. 

Carrying our investigation further, weare struck with theserious 
length of the delays in the vacuum compared with the Westing- 
house returns. Even the “leak-off” system on the Great 
Western is subject to delays of 20, 17, 13 minutes, the average 
all round being four minutes per case, which is certainly better 
than the ball valve brake on the Lancashire and Yorkshire and 
London and South-Western railways. Amongst the returns of 
the former we find the following :—- 

June Ist: Delay of forty-five minutes at Midge Hall. Rolling rirg 
twisted and jammed in brake cylinder, engine No. 58. Failwe of 
material. 

Nearly three hours delay were caused by five cases ! 

The average of the Lancashire and Yorkshire is 6°6 minutes. 
The London and South Western also experience the same sort of 
thing, such as the following amongst others :— 

February 9th: Cross shafts stiff and primed in miniature s:cks, 
Nos. 507 first and 145 second-class carriages, 6.37 p.m. down Reading 
train. Twenty-cight minutes’ delay. 

The average for this line is 6°2 minutes per fault. These tworail- 
ways therefore using the ball-valve brake average nearly six and 


a-half minutes percase, and they run nearly four million milesat the 
cost of 904 minutes, or an average of 4352 miles per minute. 
The London and Brighton and Caledonian Companies having the 
Westinghouse system, run nearly five and a-half million miles | 
with an average delay of 3°3 minutes per report, or a total cost | 
of 198 minutes, which gives an average of 27,404 miles per 
minute, or a proportion of six to one compared with the vacuum. 
The disadvantages of stuffing boxes, or their equivalent, is also | 
strikingly apparent. By the use of the triple valve in the. 
Westinghouse system, the necessity for having the pressure on ' 
both sides of the brake pistons is avoided, and consequently the 
piston-rods do not require packing. Other systems of automatic ' 
brakes, having power stored upon both sides of the piston, 
require such packing, and there are no less than forty-eight cases 


reported against the automatic vacuum brakes on this account. 
For instance, on the Great Western :— 
April 30th: Seventeen minutes lost running between Newton and 
Bristol, owing to the brake blocks binding on wheels of composites 294 
and 307. Cylinder gland leaking. 


London and South-Western Railwoy.—February 9th: Cross shafts stiff 
and primed in miniature sacks, Nos. 507 first and 145 second-class 
carriages, 6.37 p.m. down Reading train. Twenty-eight minutes’ delay. 

Midland Railway.—January 25th: 4.55 p.m. train from Bradford. 
Thirty-four minutes’ delay at Hunslet and Heeley, where train was 
stopped by leakage at improperly packed piston-rods. 

Further, it would appear that the Westinghouse system may 
be congratulated on not requiring auxiliary valves in the guard’s 
vans, such as are rendered necessary in the vacuum systems for 
accelerating the action of the brakes; since we find a number of 
cases in which the presence of these additions have been the 
means of causing delay. There are also thirty cases of release 
valves against only one on the part of the Westinghouse. The 
Westinghouse system certainly possesses brake cylinders and 
piston packing, but whereas these have only caused two delays, 
and those through carelessness, there are no less than fifty-three 
cases in the automatic vacuum returns referring to cylinders and 
pistons and rolling rings, in addition to the forty-eight cases 
already mentioned of glands, &c. There are four cases where 
the rolling rubber packing-rings alone caused 127 minutes’ delay. 

Having now shown of what the Westinghouse reports do not, 
let us examine of what they do, consist. This is a very simple 
matter, first, because the whole of the apparatus in use is uni- 
form in character, and because the special parts peculiar to this 
brake are practically conspicuous by their absence. Burst hose 
alone is responsible for 61 per cent. of the reports, and these 
with broken copper pipes make about 70 per cent. of the total ; 
of the remainder, about 20 per cent. are due to leaks and care- 
lessness or inexperience, and the special parts form only about 
10 per cent., compared with 76 per cent. against the special 
parts of the automatic vacuum brakes. There are very few 
cases of damaged pipes reported aguinst the vacuum systems, 
and if we eliminate the 70 per cent. alluded to on the part of 
the Westinghouse, instead of 1 in 41,000 miles per report, as 
already given, the average would be increased to 1 in 132,000 
miles, compared with the 1 in 31,000 for the Vacuum Company’s 
ball valve brake. Including all cases, however, the reports 
against the Westinghouse average only one incident for every 
driver in two years. 

The following table gives a summary of the reports against 
the special parts of both systems:— 


Westinghouse. 
Numbers in 

On crgines : use, 

.. os 2t 1,902 

Drivers’ valves .. 6. oe 1,902 
On carriages : 

Triple valves (excluding Midland) 8 . 14,700 

Couplings .. 5 35,218 

Release valves .. 1 os 14 700 
Milesrun .. .. 18,882,152 

48 
Automatic Vacuum Systems. 
Numbers in 

On engines : use. 

Ejectors and air valves .. .. .. St 2,200 

Drip valves.. ..  .. 3. 2,200 
On carriages : 

Ball valves and leak-holes os 16 10,500 

Glands and miniature sacks.. 48 * 10,500 

Pistons and rolling rings... 31 ‘ 10,509 

Guards’ valves .. 

Couplings .. 23,500 

226 


It is not easy from the returns to get at the number of parts 
in use in the automatic vacuum systems owing to the want of 
uniformity, and there being three kinds employed. Many 
engines and tenders are fitted with only steam brakes—against 
which we may mention there are no reports, since they form no 
part of the continuous brake system-—and there is evidently more 
than one kind of apparatus in use on the same railway, whereas 
the Westinghouse system isentirely uniform. The figures given 
above, however, may be taken as being about correct. We should 
mention that we have excluded from the above list twenty-three 
reports of “triple valves sticking” on the Midland Railway. 
This company continue to persist in reporting three or four times 
as many cases against triple valves as all the other lines put 
together, and during this half year has run only half a million 
miles with the Westinghouse brake out of nearly nineteen 
millions in all. The delays referred to are due to entirely dif- 
ferent causes, as every other company has discovered ; and this 
persistent attempt to injure the reputation of such an 
admirable device is little to the credit of such a corporation 
as the Midland Railway. This company enjoys a decided advan- 
tage in making the returns of its own appliance as well as of 
that of its rival, and we think it quite possible that if the 
Westinghouse Company are allowed the privilege of reporting 
all cases against the Midland brake, the returns from this line 
would bear a different aspect. If the triple valves were subject 
to sticking, they could never perform the work they do 
on the 120,000 engines, tenders, carriages, and wagons for which 
fittings have been sold. What this work amounts to is evident 
from another of the interesting returns made by the London and 
Brighton Company, which is to be found in the appendix. On 
a certain day in June, it seems the Westinghouse brake was 
applied 20,167 times—that is, 8302 times for ordinary booked 
stoppages, and 11,865 times for signals, &c. The movements of 
the triple valves, in fact, number close on 200,000,000 in the 
course of the half-year in the United Kingdom alone, and out of 
this number only eight have once resulted in delay. 

That the want of uniformity in the vacuum system is a serious 
hindrance to traffic is clear from the extracts already given. It 
was thought at one time apparently that the adoption of a 
so-called “ universal” coupling was all that was necessary to 
harmonise conflicting systems—a hadicrous idea enough. The 
returns show that “leak-off” carriages do not work well with 
the “ non-leak-off;” and further, that the non-avtomatic vacuum 
when run in automatic trains give occasion for trouble. Various 
cases are reported of the brakes being applied on North- 
Western vehicles under these circumstances, although fitted 
with a special cut-off valve to prevent such mishaps; and, of 
course, the latter would do the same if run in trains worked on 
the former system. We make no apology for speaking strongly 
in favour of the Westinghouse brake. It is a duty we owe to 
ourselves and the public, and the matter is too serious a one 
not to be in earnest. There is no other brake which has stood 
the same test as the Westinghouse, or with which there has been 
anything like the same experience in all climates. It is prac- 
tically the same now as it was years ago, it has proved victorious 
in all contests, and we have ourselves no doubt that ultimately 
it, or something very like it, will be universally in use in this and 
other countries. 
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RAILWAY MATTERS. 


TuE Board of the Brighton Railway Company has appointed 
Mr. Allen Sarle as general manager, to succeed the late Mr. J. P. 
Knight. Mr. Sarle also retains his former position of secretary. 

A NEW central railway station, said to be the largest in the 
world, is nearing completion at Frankfort-on-the-Main, It has 
taken six years to construct, and will cost about £150,000, of which 
the Government has contributed about £100,000 and the Ludwig 
Railway Company the balance, 

THE London Commission appointed to invite the co-operation of 
English companies and corporate bodies in the Railway Jubilee 
Celebratlon to be held at Paris next year is, it is stated, makin; 
good progress. Some joint action in the matter will be discu 
poet -by the different managers, and several subjects have 
pte been suggested to be brought before the projected Congress. 
The Chatham and Dover Company offers transport facilities to and 
from Paris on the oecasion on the same basis as those accorded by 
the Northern of France, 


ELectric lights have been used for three months past in a dining 
car running between Paris and Brussels. The electricity is sup- 
plied from the constant batteries of Desruelles, Forty-five of these 
in fifteen boxes, weighing nearly 14001b., are attached under the 
car. They are said to afford light for seventy hours to twenty-one 
lamps with 100 aggregate candle-power. The light is very steady 
for the first twenty hours, and then ins to grow weaker. It is 
remarked that to supply the same lightfrom an accumulator nearly 
twice the weight would have to be carried. 


AN examination of the steel sleepers made by the Barrow Hema- 
tite Steel and Iron Co., and laid on the North-Eastern Railway 
Company’s 1330 yards of Train Valley Railway in March, 1885, has 
been made, and the result is said to have been in every way satis- 
factory. The inspector is of opinion that the sleepers will keep 
good for twenty or twenty-five years, whereas the old-fashioned 
wooden ones only lasted from twelve to fourteen years. The cost 
of the wooden sleepers is certainly but half that of the steel ones, 
and are not so troublesome to lay in; but when once in, the steel 
sleepers give less trouble, 

THE directors of the South Staffordshire and Birmingham Dis- 
trict Steam Traraways Company have just paid a dividend of 6 per 
cent, per annum upon the preference shares for the half-year to 
the 31st July last. The wagons on order for rail and r goods 
traffic will, the directors state, be delivered to the company 
shortly, and negotiations for a considerable trafficare now pending. 
The alteration of the line belonging to the Birmingham Central 
Tramways Company from Handsworth will the report 
adds, be completed in a year, when arrangements will be made for 
running powers into Birmingham. 


ACCORDING to a recent report, the following are the numbers of 
vehicles fitted with each description of continuous brakes, the per- 
centage so fitted to the total in use, and the percentage of miles 
run by trains so fitted :— 


Miles run 

Fitted. p.c. p.c. 
Clark’s chain and Clark and Webb’s.. .. 2,516 .. 5 .. 4 
Fay’s, Newall’s, and Fay and Newall’s | 
Automatic vacuum.. Ba 
Vacuum automatic.. .. 1 


The percentage of miles run by the Fay and Newall is exclusive of 
the Lancashire and Yorkshire and some minor railway companies’ 
train mileage, which could not be supplied. 


THE Scotch express from the North had a narrow escape near 
Masbro’ station, on the Midland Railway, last Sunday morning. 
A goods train from London had been detaching trucks for 
Masbro’, and had passed to the down main line of the Masbro’ 
and Chesterfield branch until the Northern express had gone by. 
Two trucks, however, remained foul of the Sheffield line, and 
these being caught by the express engine were smashed to atoms. 
A portion of the wagons struck the Pullman sleeping car, and 
carried away the footboard and steps, while a coupling of the 
express also gave way. On reaching the next station, Holmes, the 
driver, found that several of the back carriages had been left 
behind. The express was brought to a stand, and the train 
thoroughly examined. Nobody was hurt, many of the passengers 
being scarcely conscious that anything unusual had occurred. 
Breakdown gangs from Sheffield and Masbro’ were soon on the 
spot, but the Chesterfield line was blocked for three hours, 


A Board oF TRADE report has been published on the collision 
which occurred on the 1st ult. at Penistone Station, on the Man- 
chester, Sheffield, and Lincolnshire Railway, when a portion of the 
5.30 p.m. down passenger train from London, while standing at 
the platform at Penistone Station, was put into backward motion 
by the engine, and ran into a siding at the back of the ticket plat- 
form, where it came into collision with a wagon which was stand- 
ing against the buffer stops at the end of the siding. Twenty-three 
passengers and the rear guard complained of injury. The portion 
of the train which ran back consisted of a third-class carriage, a 
dining car, a composite carriage, a third-class carriage, a third- 
class saloon, a third-class carriage, a composite carriage, and a 
brake van, all fitted with the non-automatic vacuum brake. The 
report is to the effect that ‘‘ this collision occurred from the want 
of sufficient brake-power to hold the eight rear vehicles upon 
their receiving a blow from the engine and front van when these 
latter were setting back to rejoin the eight vehicles.” 


In reporting upon a collision at Berry Brow, near Huddersfield, 
on the Lancashire and Yorkshire Railway, Major-General Hutchin- 
son says :—‘‘ This collision was the result of a dangerous mode of 
working at Brockholes Station, which is situate on a gradient 
falling towards Huddersfield at 1 in 100,” and he describes what 
he considers the proper mode of proceeding would have been under 
the circumstances which led to the collision, but he concludes by 
saying :—‘‘ Nor would the collision have occurred had the run- 
away vehicles, like the rest of the train to which they had been 
attached, been cg with automatic brake appliances, as the 
brakes could then have been applied before they had been 
uncoupled from the train, The Lancashire and Yorkshire Com- 
pany have, however, been making good progress in fitting their 
rolling stock with automatic brake appliances. During the six 
months ending 30th June, 1886, they had so fitted 44 engines and 
831 vehicles, making the total thus fitted at that date 309 engines 
and 1328 vehicles. In addition to this they have a large number 
of vehicles still fitted with Fay’s or Newall’s conti hani 
cal—brakes.” 


A PROJECT is on foot for tunnelling the ‘‘Great Divide” —that is, 
the Rocky Mountains—and the point proposed to be tunnelled is 
under Gray’s Peak, which rises no less than 14,441ft. above the 
level of the sea, but is the narrowest in the great backbone. At 
4441ft. below the peak, by tunnelling from east to west for 
25,000ft. direct, communication would be opened between the 
valleys on the Atlantic slope and those of the Pacific side. This 
would be sixty miles west of Denver, and would shorten -the dis- 
tance between Denver, in Colorado, and Salt Lake City, in Utah, 
and consequently the distance between the Missouri river, say at 
St. Louis, and San Francisco, nearly 300 miles; and there would 
be little more required in the way of ascending or descending or 
tunnelling mountains, Part of the work has already been accom- 
plished. The country from the Missouri to the foot of the Rockies 
rises ually in rolling prairie till an elevation is reached to 
5200ft. above the sea level. The Rockies themselves rise at various 
places to a height exceeding 11,000ft. Of the twenty most famous 
Ren only seven are below 10,000ft., while five are upwards of 

,000ft., and one, the Argentine, is 13,000ft. Of the seventy- 
three important towns in Colorado, only twelve are below 5000ft.; 
ten are over 10,000ft., and one is 14,000ft, 


NOTES AND MEMORANDA. 


ATTENTION has recently been recalled to the use, long practised 
in India, of sugar or ee Boe in mixture with mortar, by which 
its strength is much increased. 

THE deaths registered in twenty-eight great towns of England 
and Wales during the week ending 23rd of October corresponded to 
an annual rate of 19°3 per 1000 of their aggregate pe, 
which is estimated at 9,093,817 persons in the middle of this year. 
In Greater London 3446 births and 1712 deaths were registered, 
corresponding to annual rates of 33°9 and 16°8 per 1000 of the 
population, 

A NEw process for making steel pipes or tubes is thus described 
asin use in Germany. Steel is cast into a round mould, a core is 
thrust into it, so that a short tube is formed between it and the 
walls of the mould. The short tube or cup thus obtained is then 
rolled or drawn in an ordinary train. This seems to be a modifica- 
tion of the system of Mr. James Robertson, of Birmingham, 
which we shall describe fully. 


At the meeting of the Paris Academy of Sciences, October 11th, 
@ paper was read on a principle in rational mechanics, and on a 
demonstration used by Daniel Bernoulli in 1757, by M. de Jon- 
quiéres. The reference is to the author’s recently-explained theory 
of the hydro-extractor, the fundamental principle of which he now 
finds was already known to Bernoulli. His demonstration, analo- 
gous to that of M. de Jonquiéres, is contained in his memoir 
entitled, ‘‘ Principes hydrostatiques et méchaniques, &c.” which 
obtained the prize of the Royal Academy of Sci 

THE number of miles of streets at present containing mains con- 
stantly charged, from which constant supply could be given, and 
upon which hydrants for fire purposes could be fixed, in each 
district of London, is as follows:—Kent, about 85 miles; New 
River, about 251; East London, 180; Southwark and Vauxhall, 
160; West Middlesex, 107; Grand Junction, 82; Lambeth, 217}; 
Chelsea, 74; making a total length of about 1156} miles. The 
companies are ready to give constant supply and to affix hydrants 
whenever legally required to do so. 


THE deaths registered in twenty-eight great towns of England 
and Wales for the week ending Saturday, October 16th, corre- 
sponded to an annual rate of 18°9 per 1000 of their aggregate popu- 
lation, which is estimated at 9,093,817 persons in the middle of this 
year. In Greater London 3229 births and 1604 deaths were regis- 
tered, corresponding to annual rates of 31°8 and 15°8 per 1000 of 
the population. In the outer ring 18 fatal cases of diarrhea and 
five of ‘‘fever” were registered; five of diarrhcea and three of 
**fever” occurred in the registration district of Tottenham. 

From one ton of ordinary gas coal may be produced 1500 lb. of 
coke, 20 gallons of ammonia water, and 140 lbs. of coal tar. By 
destructive distillation the coal tar will yield 69°6 lb, of pitch, 17 lb. 
of creosote, 14lb. heavy oils, 9°51b. of naphtha yellow, 6°3 lb. 
naphthaline, 4°75lb. naphthol, 2'25lb. alizarin, 2°41b. solvent 
naphtha, 1°5lb. phenol, 1'2lb, aurine, 1‘1lb. benzine, 1°1 lb, 
aniline, 0°77 lb. toluidine, 0°46 lb. anthracine, and 0°91b. toluene. 
From the latter is obtained the new substance known as saccharine, 
which, Science says, is 230 times as sweet as the best cane sugar. 

A PAPER was recently read before the Paris Academy of Sciences, 
on the temperature of the bed of ic basins ed with that 
of the continents at the same depth, by M. Faye. In connection 
with the reference made to this subject in the opening address of 
the President of the British Association at Birmingham, the author 
takes the opportunity of generalising the law already established 
by him respecting the more rapid and deeper cooling of the earth’s 
crust under the seas than under the continents, Not only is this 
law applicable to the Polar seas, whose lowest depths have a tem- 
perature very near zero, but also to those which do not freely com- 
municate with the poles. In these waters also the temperature 
decreases with the depth, the difference between them and the 
continents at the same depths being, within about 15 deg., as great 
as for the oceans, 


In writing on the intensity of powder pressures in guns, Mr. W. 
Mattieu Williams calls attention to the enormous discrepancy 
between the results obtained in the testing of the pressure exerted 
by the explosion of gunpowder by the Government Committee on 
Explosives and those of Count Rumford made in 1793, and de- 
scribed in his essay on ‘‘ The Force of Fired Gunpowder ” (published 
in London, 1802, and recently reprinted, with his other essays, in 
America). Our Government official experiments give a pressure per 
— inch varying from 15:4 to 28°1 tons per square inch, the latter 
obtained in the 8l-ton gun. Rumford’s maximum was 277 tons, as 
shown by overcoming the tested tenacity of metal that the powder 
tore asunder; or 73 tons, as indicated by the lifting of a weight by 
the explosive energy. His reasons for believing Rumford’s experi- 
ments to be more reliable than those of the Committee are :—*‘*‘ (1) 
The resistance to be overcome, and by which the force was 
measured, viz., the gravitation of a known weight, was by far more 
definite and measurable than the degree of indentation or compres- 
sion of a cylinder of copper, which serves as the measure of force 
in the Rodman and Crusher gauges. (2) In Rumford’s arrange- 
ment the force of the explosion was more directly applied to the 
resistance by which it was measured than in the official experi- 
ments, where the shock of the explosion was first communicated to 
a solid piston lin. in length, and by this transferred to the copper 
cylinder of the Crusher gauge or the knife of the Rodman gauge. 
By this arrangement much of the force is expended upon internal 
work in the intervening piston, producing mechanical vibration of 
its substance, and a returning wave of elastic compression, which 
would have no measurable effect on the gauge. Besides this, 
another portion of the force compressing the piston must be con- 
verted from mechanical motion into heat motion.” Mr. Williams’ 
contention is thus, that instrumental inertia and its effects are 
not sufficiently considered in the Woolwich calculations. 


AT a meeting of the Royal Society of New South Wales in 
August, the Society’s medal and prize of £25 was presented to Mr, 
8. Herbert Cox, F.C.8., F.G.S., for his prize essay on ‘‘ The Tin 
Deposits of New South Wales.” The principal deposits occur in 
New England as impregnations, segregation veins, and lodes in 
granite, also as gash veins in Silurian slates, and as a network of 
veins or stockwork in haplite, The granitic eruption occurred not 
later than carboniferous times, and no sedimentary strata fe age 
to have been deposited until the tertiary period, when the leads of 
alluvial tin were formed, together with their associated gravels. 
Denudation on an enormous scale has gone on, and the silurian 
slates which rest on the granites have only been preserved as out- 


MISCELLANEA. 


For their steam steering gear in the Liverpool Exhibition Messrs, 
Amos and Smith, of Hull, have received the highest award. 

At the Liverpool Exhibition the gold medal for planing and 
other wood-working machines has been awarded to Messrs, Thomas 
Robinson and Son, 

Messrs, CHARLES BURRELL AND SONS, of Thetford, Norfolk, 
have been awarded a gold medal at the Liverpool Exhibition for 
traction and portable engines, 

IT is stated that Mr. J. A. Longridge has signed an agreement 
that he is togeta ‘ wire” gun made at the expense of the Govern- 
ment ; but he is to receive no assistance whatever from any Govern- 
ment department, 


Iris stated that his Excellency Liu-ming Chuen has contracted 
with Messrs. Telge and Co. for the construction of a telegraph 
line from Tai-nan to Tai-pei. Messrs. Jardine, Matheson, and 
Co. have obtained a contract for laying a cable from Amoy to 
Hoo-mee—Formosa—the cost of which is estimated at 210,000 
dols. It is expected that both of these lines will be completed 
before the end of this year. : 


_A coop deal of stir is being heard just now concerning the 
signalling arrangement on board our men-of-war for communica- 
tion between the officers on the upper deck and the engine room. 
The speaking tube is in use as an auxiliary to the mechanical and 
electric systems, but complaint is made of all these as unsatisfac- 
tory, and a committee has been appointed at Portsmouth, consisting 
of Captains Tracey and Long, and Messrs. Alton, Sennett, Durston, 
and Deadman, to consider the question. 

Mr. PHILIP JENKINS was entertained to dinner on Tuesday 
night by the members of Lloyd’s Register Cricket Club, at the 
Holborn Restaurant, on the occasion of his leaving the service of 
Lloyd’s Register of British and Foreign Shipping to enter upon his 
duties as Professor of Naval Architecture and Marine Engineering 
in the John Elder chair at the University of Glasgow, to which he 
has recently been appointed. Mr, Benjamin Martell, the society’s 
chief surveyor, presided, and was supported by a large gathering 
of the London staff of the association. 

A CIRCULAR from Messrs, Easton and Anderson announces that 
the partnership which has existed for the past eight years between 
themselves and Mr. W. E. Rich, M. Inst. C.E., having expired 
by the effluxion of time, Mr. Rich retires from the firm, and intends 
**to commence business as a consulting engineer, in which career 
the experience he has gained during the nineteen years he has been 
associated with our firm will, we think, be found very advan- 
tageous, and he carries with him our best wishes for his success.” 
Mr. Rich is so well known in connection with the best practice in 
steam engineering, waterworks, and special machinery, that his 
partners may be sure of his success. 


THE Gloucester Corporation has under its consideration a great 
financial scheme involving an outlay of over a million sterling, 
with a view to restoring some of the lost prosperity of the city and 
port. It is proposed that the Corporation should buy up the docks 
and canal with all existing rights. The nominal value is placed at 
something over a million. It is estimated that the whole might be 
purchased for about £900,000. In addition to this it would be 
necessary to expend £100,000 on external improvements, including 
a new dock at Shepperdine or elsewhere down Channel, and 
£60,000 on internal improvements, including the widening and 
deepening of the canal between Gloucester and Sharpness—sixteen 
miles in length—and the provision of extra dock accommodation. 
The realisation of the scheme would necessitate, it is thought, an 
outlay of about £1,060,000. 

THE Duke of Sutherland has, we are informed, after testing 
Kirkaldy’s live steam feed-water heater on his steam yacht Sans 
Peur, and finding a saving as between 5 tons 2cwt. as against 
6 tons per 24 hours, given instructions that a similar heater be 
fitted in his yacht Catarina. The saving ascertained by the Duke 
of Sutherland is confirmed by the very large saving made by the 
Bridge Cement Company, and although it seems impossible to 
explain the origin of the gain, a considerable number of users 
have entirely satisfied themselves respecting it. Indirectly it can 
easily be imagined that a boiler may have its efficiency enhanced 
by better circulation resulting from the use of very hot feed, but 
nevertheless the demands of theory are not satisfied. The object, 
however, of the maker is not so much to make a saving in fuel as to 
prolong the life of boilers by supplying them with hot-feed at all 
times. 

A 100-TON crane has just been np, sr by Messrs. Higgin- 
bottom and Mannock, of the Crown Ironworks, West Gorton, 
Manchester, for Messrs. Sir W. G. Armstrong, Mitchell, and Co., 
Newcastle-on-Tyne. The crane is of the Goliath type, having 
a lift of 50ft., and is intended for dealing with the heaviest class 
of castings. The crab has two barrels, both hoisting at once, and 
by an ingenious arrangement the weight of crab and load is equally 
distributed over eight wheels. The crane is rope driven, and the 
reversing is effected by means of friction clutches, which drive 
steel worms working into gun-metal worm wheels. All wheels 
and axles are of steel. The weight of the crab and chain is about 
25 tons; the length of the chain is about 220ft. The snatch block 
is of Lowmoor iron, and is so arranged that the heaviest loads can 
easily be turned by the hand when suspended. Altogether the 
crane is of massive proportions, and of good design in general and 
-% —_ and highly creditable to Messrs. Higginbottom and 

nnock, 


Str CHARLES MARK PALMER, M.P., has been telling the people of 
Jarrow what he thinks of the signs of the times. The occasion 
was a banquet given by the mayor of that not very ancient borough, 
though by the way, it possesses a church dating from the time of 
the Venerable Bede. An address was presented to the honourable 
baronet congratulating him on the honour recently conferred upon 
him by her Majesty the Queen. Of course he had to reply, 
and in doing so did his best to make his audience pleased 
with themselves, and with the past, present, and future of 
Jarrow. He reminded them of the John Bowes, the first 
iron screw collier built in 1851 by his firm, and which is still afloat, 
an abiding witness to the enduring qualities of iron as a ship- 
building material. The venture was not only a successful one 
from the point of view of an engineer and a naval architect, but 
also from that of a commercial man seeking only profit. The 
pioneer steam collier was followed by many others, and gradually 
the Tyne, and subsequently the Wear, the Tees, and the Hartle- 

1 b fi throughout the world for the fine cargo boats 


lying patches included in folds in the granite. Dykes of feldsp 
and quartz porphyry traverse both the granite and the slates, but 
the date of this eruption is probably tertiary, although evidence 
appears to point out that this acidic only preceded the ensuing 
basaltic eruption by a short time. The more fluid basalt flowed 
for considerable distances, frequently burying the gravels of the 
river beds with the tin they contained, and preserving these ‘* deep 
s” from sub + denudati True lodes appear to be rare, 
but some remarkable impregnated areas exist in greisen; ‘‘ segre- 
gation” veins of small size are found in the granite, and in the 
slate ‘‘ gash” veins up to 4in. in width occur, but these are cer- 
tainly not true lodes, Fortunately, wolfram occurs in separate 
veins from the tin; copper and iron pyrites, fluor-spar, tourmaline, 
white mica, and topaz are common; beryl forms a rock with 
— through which tinstone is impregnated. In the alluvial 
eposits, tinstone is found associated with diamonds, sapphires, 
zircon, &c. The greater quantity of the tinstone hitherto raised 
has been from the alluvial, and the ‘‘ deep leads” which are still 
being worked, and will probably be greatly developed in the future, 
closely correspond in their course with the shallow ones. They are 
worked to depths of 140 to 180ft., and are frequently found below 
solid floes of lt. A yield of 5 cent, tin in lodes, and from 
3 to 1 cwt. per cubic yard in deep alluvial deposits, pays for extrac- 
tion. The total output of tin between 1872 and 1883 is 64,794 tons 
of ingots, and 13,268 tons of black tin. 


uilt, equipped, and sent to sea from those localities, until all the 
oceans of the world are now teeming with them. 

THE monthly report on the London water supply, by Sir Francis 
Bolton, takes a very complacent view of the eel trouble. It says: 
‘The East London Company have recently been again troubled by 
eels, As was reported in the water examiner's report for August, 
1884, this evil is attributed to the collapse of the Middlesex filters 
at Lee Bridge Works some years ago. These old filters were then 
condemned by the water examiner, and entirely reconstructed on 
new principles. When the bottom of the filter beds gave way, 
the unfiltered water became mixed with the filtered water in the 
basin underneath, and it is believed that some eels of minute size 
entered the mains and found their way into the distributory pipes 
and have since multiplied considerably, thereby causing some of 
the consumers great inconvenience, and the company an immense 
amount of trouble and expense. The company are doing their 
best to free their mains and the consumers’ pipes from the annoy- 
ance caused by the eels. The West Ham Local Board having 
complained that this nuisance menaced the health of the district, 
the matter is now being investigated by the Local Government 
Board.” The explanation may satisfy some people, but we fear it 
will not all, Only yesterday a well-known firm in the City com- 
— in the Standard of an eel a foot in length taken the day 

‘ore from their water pipe. 
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RAILWAY BRIDGE OVER THE RIVER RIACHUELO. 


MR, EDWARD WOODS, PRES. INST. C.E., ENGINEER. 
(For description see page 345.) 
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RAILWAY BRIDGE OVER THE RIACHUELO,. 


In Tue Encrvegr of the 8th inst. was published a page of 
engravings illustrative of a fine bridge for South America, the 
engravings including a general elevation to a small scale, a part 
elevation to a larger scale, plans, plan and sections of counter 
bracing, and the arrangement of the bolts and distance pieces 
for the booms and counter bracing. Through the courtesy of Mr. 
Woods we are now enabled to give on page 344 and above further 
engravings of details, and on page 325 was given a perspective 
view. This bridge is to carry the Buenos Ayres and Ensenada 
Port Railway over the Riachuelo, near Buenos A It has 
been constructed, and is now being erected under the direction 
of Mr. Edward Woods, President Inst. C.E., who is engineer-in- 
chief to the railway, the design and the whole of the drawings 
having been prepared in Mr. Woods’ office. 

The bridge is particularly interesting as a recent example of 
English construction, and on account of the care which has been 
taken with the design and all the details. Amongst the special 
points of interest in the design is the adoption and arrangement 
of articulated joints between rail girders and cross girders and 
between cross girders and main girders, In each of these the 
axis of the connecting pin is placed in the vertical axis of 
gravity of the girder to which the connection is made, thus 
avoiding all twisting stresses in the structure. This alone is of 
much importance and interest. In designing the main girders 
particular care has been taken to secure to each element its due, 
and only its due, proportion of the total stress, This is only 

ible where the pin form of connection previously mentioned 
is adopted, and it is easier in ,this case, as the girders may be 
taken as composed of four equal elements. The connections of 
the various members forming the main and cross girders respec- 
tively have been designed to fulfil the requirements of “ uniform 
stress,” the importance of which was first pointed out by Pro- 
fessor Callcott Reilly in a paper read before the Institution of 
Civil Engineers in 1865. These requirements may be shortly 
defined in the following terms:—(1) That the deflections of the 
rail girders, cross girders, and main girders, shall not cause 
deviations in the positions of the lines of action of the several 
supporting forces, (2) That the mean fibres respectively of the 
members meeting at any joint shall intersect at one point, and 


that this point shall also be the centre of gravity of the group of 
rivets or pins constituting the joint. (8) That the centre of the 


| Plan 
is 


| leading rivet hole in any joint or bar subject to tension be 
| placed in the mean fibre of the bar. 

| An ingenious detail in the design is the form given to the 
expansion rollers, the peculiarity of which is that it allows of 
the use of rollers of practically 6in. in diameter, but placed so 
that they are only 4in. apart centre to centre. This is shown 
by the engravings above. 

The bridge is constructed to carry a double line of railway of 
5ft. 6in. gauge, with a space of 8ft. between the lines of track. 
In consequence of the requirements of the Argentine Govern- 
ment, namely, that the intensity of the stress upon the metal 
shall in no case exceed 3°81 tons per square inch, or 6 kilog. per 

uare millimetre of section both in tension and compression, 
when the bridge is Joaded throughout its length with a rolling 
load of 1°064 tons per foot, or 3°5 metric tons per metre 
run of span on each line of railway, the bridge is necessarily a 
very heavy one. 

In the design a rolling load has been provided for, of 
18 tons per bay, or 1:08 tons per foot run of span on each road, 
which is slightly heavier than the Government requirements. 
The stresses upon the cross girders, rail girders, and their con- 
nections have also been computed with reference to the distri- 
bution of weight in the heaviest engines in use on the railway. 
The dead weight of the superstructure with rails, chairs, and 
platform complete, is estimated to be 637$ tons, The units of 
load per bay per girder therefore become— 

The following are the principal dimensions of the bridge :— 
Length, centre to centre, of bearings cc «co Ga. 
Depth of main girders, centre to centre of booms, one-tenth nen 


Main yi ers, distance apart centre to centre 
Jaced at a distance apart centre to centre 


ers are 
oN civides the main girder into fifteen equal bays, viz. 16ft. Sin. 
Depth of cross ers, centre to centre of booms.. .. .. 3ft. 6in. 
Depth of rail ers, back to back of angle irons .. lft. 4in. 


The main girders were set out in the workshop to a camber of 
6in. in the centre measured from the horizontal Jine. The cross 
girder fastenings being set out to give a camber of 2‘5in. in the 
centre from the horizontal line, it is calculated that the dead 
load of the bridge will reduce the camber by about 1‘5in., so 


that when erected and unloaded there will be a camber of 4*5in. 
in the main girder and 1Qin. in the permanent way. 

Stresses and sections.—It will be interesting to refer to some 
of the leading stresses in the structure. The bending moment 
at the centre of each of the main girders, when the bridge is 
completely loaded, is 18,300 foot-tons, and as the mean depth of 
the girder is 25ft., the stress on the booms at centre is 732 tons; 
this, with a limit of stress intensity of 3°81 tons per square inch, 
requires a sectional area of 1921 square inches. The actual 
sections provided are-— 

Top boom.—Four plates 26in. by lin.=104 square inches; 
four plates 16in. by jin.=48 square inches; eight L’ 4in. by 
4in. by fin. =43°5 square inches; total section provided, 195°5 
square inches. 

Bottom boom.—Twelve plates 18in. by lin., deducting two lin. 
rivet holes from each, the effective sectional area becomes 12in. 
by 16in. by lin. =192 square inches. 

Stresses in web.—The following cases serve to illustrate the web 
stresses :—The vertical strut between the joints as in the one 
that has to resist the heaviest stress, which stress may be stated 
as follows:—78 x unit of moving load, plus 75 x unit of dead- 
load, all divided by 15 =-/8 * 18 = x 21°25 _ 199-85 tons, 
which requires 52°45 square inches of section. The sectional 
area provided is: Four channel irons 10in. by 3}in. by fin. = 
32 square inches; four bars 10in. by gin. = 25 square inches; 
total section provided, 57 square inches. 

The maximum stress upon the end diagonal ties, namely, 
those between joints Hand K, is 18 + 90 x 2) 
x cosecant 6 = 236°7 x 1'2 = 284 tons, requiring 74°55 square 
inches of section. The section provided is, four bars 15in. by 
ljin. Deducting one lin. rivet hole from each, the effective 
sectional area becomes 4 by l4in. by 1gin. = 77 square inches. 
The maximum stress upon the end inclined strut, namely, that 
between joints A and H, is equal to seven units of total load 
multiplied by cosecant of @ = 39°25 x 7 x 12 = 329°7 tons, 
requiring 86°5 square inches of section. The sectional area 
provided is: Four plates 18in. by Zin. = 45 square inches; two 
bars 7jin. by lin. = 155 square inches; eight L® 8in. by 3in. 
by 4in. = 44:0 square inches; total sectional area, 104°5 square 
inches, It may be mentioned that in the perspective view which 
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we published last week, the diagonal wind bracing was not shown 
as indicated in the plan given in our impression of the 8th inst. 
This was simply because this wind bracing was not in place 
when the photograph was taken in the builder’s yard. 

The work has been executed by the Horseley Company, 
Tipton, Staffordshire, to the entire satisfaction of Mr. Woods 
and hisrepresentative, Mr. W. Bayley Marshall, under whose charge 
the work was placed. The manufacturers have thoroughly 
worked to the requirements of the specification throughout, and 
have carried out the work in exact accordance therewith, both 
as to the quality of materials employed and the character 
of the workmanship. Not a single alteration was proposed by 
the Horseley Company in either the details of the design or the 
requirements of the specification. The following extracts from 
the specification will show that Mr. Woods required that the 
quality of the materials and the workmanship should be of the 
best description. 

“The whole of the ironwork, including the box girders, bearing 
apparatus, and the cross bracing, as also one bay of the timber 
platform, is to be completely erected in the contractor’s yard— 
the holés for rivets, which are left to be put in in South America, 
being filled with a sufficient number of temporary bolts to hold 
the parts well together.” 

“The materials employed in the construction of the work are 
to be of the very best description throughout. The wrought 
iron used in the main girders, cross girders, rail girders, box- 
bearing girders, and cross bracing is to be of English make, and 
must be supplied by a manufacturer approved in writing by the 
engineer. It must be of such quality as will satisfy the following 
tests, which will be rigidly enforced :— 

“A, The plates tested by tensile stress in the direction of the 
fibres are not to break with a less stress than 20 tons per square 
inch of original section. Plates tested by tensile stress in the 
direction at right angles to the fibres are not to break with a less 
tensile stress than 18 tons per square inch of original section. 
Flat bars of 12in, in width and under are not to break with a less 
tensile stress than 22 tons per square inch of original section. 
The angle, tree, and channel sections are not to break with a less 
tensile stress than 22 toms per square inch of original section. 
In the case of T and channel sections some of the sample pieces are 
to be cut from the flanges and others from the tables; they will, 
however, be required to stand the same test, whichever part of 
the section they may be cut from. Rivet and bolt iron will be 
required to stand a tensile stress of 25 tons per square inch of 
original section. 

“B, The contraction of area at the place of rupture by tensile 
stress must show not less than the following percentage of 
reduction from the original section:—For plates tested in the 
direction of the fibres 15 per cent; for plates tested in the 
direction at right angles to the fibres 10 per, cent.; for bars 20 
per cent.; for angle, tee, and channel irons 20 per cent.; for 
rivet and bolt iron 25 per cent.” 

“The rivet and bolt iron, in addition to the above will be 
required to withstand the test of being closely doubled up cold 
without showing any sign of fracture of the fibres at the 
bend.” 

“ After the whole of the iron intended for the bridge has been 
rolled, the engineer or his inspector will select the following 
sataples, which are to be forwarded to the testing works of Mr. 
David Kirkaldy, Southwark-street, London, 8.E., or to Professor 
Kennedy, University College, Gower-street, London, W.C., at 
the option of the contractor, and are there to be tested for 
tensile strength and reduction of area at the contractor’s expense. 
The pieces from which samples have been cut are not to be 
worked up in the finished work in any manner requiring joints 
not shown on the drawings:—6 samples of 26in. plates for top 
boom; 6 samples of 18in. plates for bottom boom and end 
diagonals; 6 samples of angle irons of top boom; 10 samples of 
diagonal tie-bars, viz., two 15in. wide, two 13in. wide, two 12in. 
wide, two 9in. wide, and two 8in. wide; 8 samples of 10in. 
channel irons for verticals; 2 samples of angle irons 8in. by 33in. 
by 4in., for end diagonals; 4 samples of cross girder channel 
irons; 2 samples of 9in. bars for cross girders; 2 samples of 8in. 
bars for ditto; 4 samples of web plates of rail girders; 4 samples 
of angle irons for rail girders; 2 samples of web and flange plates 
of box bearing girders; 2 samples of angle irons of box bearing 
girders; 2 samples of T-irons for cross bracing; 60 samples in all. 
The above samples are to be cut to such form and dimen- 
sions as Mr. Kirkaldy or Professor Kennedy may require. 

“If one or more of the samples fail to satisfy the required 
tests, the engineer is to have power to reject the whole of the 
materials from which the faulty sample or samples have been 
taken, unless it shall appear that there was a flaw or other defect 
in the sample itself, in which case a second sample shall be pro- 
vided and tested in the same way as the first or faulty sample. 

“The twenty-eight cross girder connection pins, the fifty-six 
rail girder pins, the four 8in. pins for the rocking saddles, and 
the sixteen expansion rollers are to be of the very best cast steel. 
The four top saddles, and the four lower saddles, and the two 
roller paths are all to be of the best description of cast steel, of 
quality specially suited for the requirements of these castings. 
The bars forming the two expansion roller frames must be 
of the best quality of Bessemer or Siemens steel. The contractor 
must submit the name of the firm from whom he proposes to 
obtain the steel to the engineer, and must receive his—the engi- 
neer’s—approval of the said firm in writing before placing the 
order. 

“The rivets and bolts throughout must be of the best quality 
of Lowmoor iron, or of Messrs. Kirk Brothers’ West Cumberland 
iron. 

“The workmanship throughout is to be of the very best pos- 

sible description. All holes, without exception, are to be drilled, 
and wherever possible the holes are to be drilled at one and the 
same operation through the various thicknesses of metal which 
have to be connected by the rivets. The positions of all rivets 
are shown on the drawings, and ‘the said positions must be 
rigidly adhered to. If any holes should be drilled in the wrong 
places the bar or plate in which such mistake has occurred must 
be condemned. No plugging to be allowed. The holes for the 
pin connections of cross girders with main girders and of rail 
girders with cross girders are to be accurately bored to gauges, 
so as to be a close fit without being at all loose upon the 
pins, 
“©The cast steel pins connecting the cross girders to main 
girders, and rail girders to cross girders, must be carefully turned 
to gauges, so that they will be a tight driving fit in the bored 
holes above referred to. The nuts and thread on these pins 
must be machined, and split pins must be provided to prevent 
the nuts slackening back. 

“The cast steel rollers must be accurately machined to the 
fortns shown on drawing No. 10, particular care being taken in 
shaping the rollers and pitching the holes in roller frames to 
ensure the interlocking of the rollers before the edge of the 
bearing surface has passed the perpendicular in either direction. 
This is to be tested by placing the complete roller frame upon a 
true eurface plate and rolling it in either direction until the 
rollers lock, The top and bottom saddles must be carefully 


planed on their bearing surfaces. The holes for the 8in. 
rocking pins must be accurately bored, the holes to be 
perfectly cylindrical and their axes in each case to be 
exactly parallel with the bearing surfaces of the saddle and 
at right angles to the longitudinal centre line of the bridge. 
To ensure good workmanship in the bearings for the Sin. pins 
the following method must be adopted in casting and boring the 
saddles. The saddles must be formed with semicircular holes, 
as shown by the following sketch :—The faces AA and BB 
—| 


being planed parallel in the planing machine, the two saddles of 
each pair must be firmly bolted together, after which the Sin. 
bearing pin hole must be bored, and after this operation the two 
pieces of metal in each saddle shown by dotted lines on the 
above sketch must be removed by the planing machine. 

“Each of the bearing pins must be provided with a lin. hole 
drilled into and tapped for the length of 2in. at each end, so 
that eyebolts may be screwed into these to facilitate the operation 
of lifting the pins into place. 

“ All bolts are to be made to Whitworth’s standard proportions, 
with ample length of screwed part. 

“ No punched holes will be permitted in any part of the work, 
unless punched not less tian jin. less diameter than the finished 
hole, which must be drilled. All holes in the castings, whether 
for bolts or rivets, are to be drilled out of the solid metal, and 
no cast holes will be allowed. 

“ All those rivets which are liable to receive a pull upon their 
heads are to have both heads strengthened by countersinking, 
in addition to the ordinary size of the heads and snaps. This 
countersinking is shown on the drawings, and particular atten- 
tion must be paid to this point.” 

The bridge was designed, under Mr. Woods’ direction, by his 
chief assistant, Mr. W. Hugh Woodcock. Speaking generally, the 
design is a genuine attempt to combine scientific principles with 
practical workshop expediency and possibilities, which can 
without doubt be more nearly allied in works of this magnitude 
than in those of smaller scale. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. ] 


LOCK NUTS. 

S1r,—On reading the query of * Lead Pencil,” in your issue of 
the Ist inst., 7¢ lock nuts, I was surprised that even a junior should 
wish to raise a question which I imagined had long ago been 
threshed out; and I was more surprised to see, the following week 
and to-day, several letters which show that some still cling to the 
ways of their grandsires. It is especially remarkable that 
“J, T. W.,” who, I gather from his remarks, has had some expe- 
rience, should not yet have found the truth. It would appear 
from his second letter, published to-day, that he has a sovereign 
contempt for ‘‘ modern text-books” and theory generally. If that 
is so, it is scarcely consistent for him, in supporting his idea, to 
give not one single example of practical experiment and result, but 
to wade out of his depth into theory too obscure for others to follow. 
His argument I will not attempt to refute. The logic is too deep 
and the English too peculiar for my comprehension, I can only 
assume the break of the threads is the point at which the bolt 
thread leaves one nut and enters the other; then, may I.ask, what 
is the meaning of: “If it is directly opposite to one another.” I 
take it, the thread in one nut must begin where the other finishes, 
unless one of them can turn further after it is home, to do which 
it must strip. 

I have looked for replies to this remarkable production, but 
although several express an opinion, and Mr. Thomas gives a con- 
vincing practical proof, there is not one which goes correctly into 
the theory of the matter. 

If space can be spared, I will venture to submit an argument in 
favour of the accepted idea, viz., ‘‘ thick nuts outside.” In the first 
place, let it be granted that nuts generally are prevented from 
slacking back by the frictional grip of the faces of the threads in 
contact, and that the value of that grip varies with the pressure on 
those faces, Then, if a single nut be screwed hard home against a 
solid collar it is secure, because all pressure put on the face of the 
collar by screwing up must be met by an equal and opposite pres- 
sure on the inner face of the bolt thread, and, in that case,a second 
nut is not required. So long, then, as the part secured by a nut 
on a bolt is free from vibration and offers a steady resistance to the 
nut, it is equivalent to the collar referred to, and a second nut is 
unnecessary ; but, as soon as it begins to vibrate, it will in effect 
alternately strike and leave the nut to a greater or less degree, 
and, during those minute intervals of time when it does not bear 
on the nut, it must of necessity leave it free to turn. This brings 
us to the conclusion that what is required is something equivalent 
to the collar on the bolt, against which the main nut may always 
bear, and which will be independent of the vibration of the part 
secured; and, I take it, this is the purpose the lock nut is designed 
to serve. 

It is then evident: First, that the lock nut must be the inner 
one; secondly, that to be of service as a lock nut, it must have no 
share in supporting the vibrating piece, but must bear on the outer 
face of the bolt thread, so as, at all times, to resist the main nut, 
which of necessity bears on the inner face; thirdly, that if the first 
nut is jammed up and left bearing on the inner face with the 
second jammed on top of it, there can be no security. For, since 
both bear on one side of the thread, directly the inner nut is re- 
lieved of pressure it will in turn relieve the outer, and both will be 
loose. If it is required to fix lock nuts, where the work must be 
screwed up tight as, instanced by some correspondents, the first 
nut may be screwed right home, the second screwed home on top, 
and then the first turned back against it, just enough to transfer 
its bearing from the inner to the outer face of the bolt thread, 
— will be done without withdrawing it from its work in the 
east. 

If these conclusions be accepted, I think it will be seen that the 
strain on the outer nut is in an outward direction, and is that due 
to the work plus that due to the pressure of the inner nut on the 
thread ; while that on the inner nut is in an inward direction, 
and is equal to that on the outer nut minus that due to the work, 
Therefore, thick nuts outside, SPRINGBOWS, 

October 15th, 


Sir,—I would not again seek to encroach on your valuable space, 
only I find some of your correspondents seem to be a little mixed 
in their ideas as regards the action of lock nuts. Sine qud non, 
both nuts must be a good fit on bolt. It isa gross mistake to think 
slack nuts can be jam nuts proper. Nuts to lock must act in oppo- 
sition—i.e., the outer one causing tension on the bolt; the inside 
one causing compression on the bolt, because the inside nut must 
creep the thickness of the “‘ shake ” after being tightened up, 
before it becomes a jam nut proper of the system. Stripping will 
not occur, because the strength of a very few tight-fitting threads 
are equal to that of the section of the bolt. Take the case of a 
tightnut on an inch bolt—eight threads to the inch—and supposing 


shearing resistance to equal cohesive resistance, two threads will 
have equal area with bolt; nut of eight threads will have a factor 
of four; nut half thickness will have factor of two. But in the 
case, the nuts being slack fit for the bolt, the conditions are vitiated, 
for threads are exposed to leverage, resulting in bending action 
like that of teeth of wheels in too shallow gear. Distortion com- 
mences, to end in stripping by threads turning over. 

I have never seen the threads sheared off unless in the case of 
threads cut on bolts made from inferior iron or bad workmanship, 
in neglecting to take a “‘ wash” on the portion required for screw- 
ing, so as to close the grain. To put the matter in a nutshell. 
Proper jam nuts are exemplified in the cases when used for screwing 
in “studs” to place, the tool for the same purpose, or for use on 
valve spindles, &c., for in such cases both nuts act in opposition on 
the threads of the bolt, &c., as before described. 

Cork, Oct. 19th. 


Str,—I must congratulate you on the large proportions the 
elementary query of “‘Lock Nuts” is assuming. Without going 
far into the matter, I may say I agree with ‘J, T. W.” that theo- 
retically it is right to put the thick nut on the outside, but in all 
my experience in shops on the Olyde, the Tyne, and in Havre, I 
may say I never saw it carried out. On one or two occasions I 
have seen the locking nuts made the same thickness. I think 
“J, T., W.” and the other junior draughtsman were decidedly in 
the wrong in disputing with their chief. Thanking you in antici- 
pation. JOHN WILSON, 

Chief Engineer late s,s, Compton, 

40, Chrisp-street, Poplar, E., Oct, 26th, 


RAILWAY JUBILEE IN FRANCE, 


Srr,—If anything might raise surprise in these days, it is to sec 
a deputation going from our London Chamber of Commerce to the 
Mansion House to urge the Lord Mayor and Lord Mayor elect to 
accept an invitation to attend the Exhibition at Paris in celebration 
of the fiftieth year from the introduction of railways into France. 
That their lordships should accept such an invitation, with their 
own Show near at hand, is to be regarded as surprising. 

What is the introduction of railways into France to us, besides 
the fact that our countrymen had the great hand in their develop- 
ment, by English engineers, contractors, directors, not forgetting 
the navvies, nor by any means English capital, and English 
machinery, and English plans? Why is the introduction of rail- 
ways there to move us more than their introduction in Spain, 
Russia, Japan, Switzerland, or Honduras? and why is the London 
Chamber of Commerce tv move? 

It seems strange that our Chamber of C ce should not 
know that the celebration is intended to deprive England of work 
and to get it for France, by exhibiting that country in its usual 
attitude of the inventor and centre of civilisation. The Chamber 
does not appear to count up how much work the French have 
driven us out of in Spain, Italy, Greece, Servia, and other 
countries. On this occasion the representatives of the ignorant 
nations in Europe will be invited to see the spectacle of French 
superiority in railway work attested by the English themselves, 
The Lord Mayor and the Chamber of Commerce may regret much 
that Robert Stephenson and Thomas Brassey no longer live to 
accompany his lordship and to explain the establishment of railways 
in France. 

It might have been thought that when we had made to the King 
of the Belgians a present of the territory of the Congo, discovered 
by Livingstone, Stanley, and Cameron, and when the King of the 
Belgians had just cancelled the concession to Stanley and his asso- 
ciates of the Congo Railway, and, after fooling and excluding them, 
given the concession to Belgians, that we have got a lesson to look 
after home interests. Here is a Chamber of Commerce in London 
taking the lead among the Chambers of Manchester, Glasgow, 
Newcastle, Sheffield, Birmingham, Barrow, Wales—all of them 
complaining of the depression of the machinery and steel trades, 
and of the thousands of workmen out of employment, in conse- 
quence of foreign competition. 

The Germans will not be so uniise as to back up French supre- 
macy and superiority, and to give up their chance of competition 
among the nations of the earth. France has not the justification 
and advantage of originality, of extent of system, or of work, that 
she is to claim the lead over us and our kinsmen beyond the Atlantic, 


CLARKE. 
32, St. George’s-square, S.W., October 25th. 


CHARGING FOR ENTRY OF NAMES IN DIRECTORIES. 


_ Srk,—With reference to a letter in your issue of the Ist inst., 
signed ‘‘ Manufacturer, Colchester,” we beg to enclose you here- 
with an extract from the introduction to the London Directory, 
showing under what circumstances charges are made for that 
Directory, and trust that you may be able to find space for it. 

KELLY AND Co, 
Post-office Directory Offices, 51, Great (Jueen-street, 
London, October 9th. 


The following is the extract above referred to:—‘‘No charge is 
made for the entry, not exceeding one line, of the name of any 
person occupying a house of sufficient importance, or of the sole 
occupant of any office or chambers; but if the entry exceeds one 
line, the excess not arising from the length of the name of the 
firm, or of the address, a charge will be made for the excess above 
one line. A fashion has recently sprung up for one or more indi- 
viduals, not being registered companies, to trade under some 
fanciful title, as when ‘ William Smith,’ instead of having his 
name entered as ‘ boot and shoe maker,’ requires to be entered as 
the ‘Brixton Benevolent Boot and Shoe Supply Association,’ or 
‘John Brown,’ instead of calling himself ‘dealer in wines and 
spirits,’ wishes to be entered as ‘The West End Wholesale and 
Retail Association for the Supply of Genuine Wines and Spirits.’ 
These entries not only unnecessarily occupy space, but cause much 
trouble in preventing mistakes between two of similar name. In 
all such cases the whole entry is charged for, but the person always 
has the option of having his real name entered free.” 


GROYNES ON SHIFTING BEACHES, 


Sir,—Will you allow me to supplement my letter in your issue 
of August 27th by a few remarks on the effect of the recent hea 
seas on the groynes at Brighton, as I think, if carefully examin 
an instructive lesson may be learned ? 

The wind was south-westerly, and therefore, after the storm had 
passed, more shingle was to be found on the west side of the 
groynes, but not one single groyne from the east to the west of 
Brighton and Hove but had lost shingle from both sides, Each 
groyne, without exception, had produced a considerable scour on 
the east side. Where they had to be fixed opposite to a sea wall, 
the effect was to drive seawards a large portion of the shingle; but 
where the groynes were placed opposite unprotected land, both the 
shingle and a portion of the land behind it were washed away. 
The parts of the frontage where most damage has been caused are 
(1) between the Hove eastern boundary and the West Pier, (2) the 
Aquarium and the Chain Pier, and (3) eastward of Paston-place, 
Kemp Town. In each of these cases the damage done was imme- 
diately to the eastward of some extra large groynes, 

In the first case there is a large concrete groyne at the Hove 
boundary, and the entire roadway eastward, opposite the orna- 
mental enclosures, has been washed away, the enclosure wall being 
left exposed 8ft. or 9ft. below where the surface of the road was, 
The sewer and manhole alluded to in my letter have now been 
completely exposed, the face of the cliff being many feet shore- 
wards of them, and varying in height from 4ft. to 6ft. The second 
instance is eastward of the two large concrete groynes recently com- 
pleted near the Aquarium. The electric railway was here supported 


on timber piles and trestles. These have been washed away, as 


well as large masses of shingle, as far as the Chain Pier. The 


Oct. 29, 1886. 


THE ENGINEER. 


317 


third instance is to the east of the Paston-place concrete groyne. 
Here a similar occurrence to the one I have before described has 
taken place. The edge of the cliff is now exposed for a height of 
from 4ft, to 7ft. to the edge of the roadway. Should by chance 
another storm arise before sufficient earth has again been carted to 
satisfy the raging waves, the roadway will again fall a prey to 
them. 

The case has now become sufficiently serious for the authorities 
to decide how they will deal with their foe. If they continue 
their old policy of directly opposing it, they should, in face of the 
foregoing evidence connecting the large — with the damage 
done, be prepared to do so by a heavy wall, as well as massive 
groynes, so as, irrespective of cost, to offer a constant resistance to 
their persevering enemy. . 

As a shingle beach is the most natural protection, and as I con- 
sider a sea wall and solid groynes drive the shingle into deep water, 
I wish to draw attention to other methods of security. The shingle 
is driven along by the waves, and would be deposited near high- 
water mark were it not for the water, which, after the wave has 
struck the wall or solid groyne, is forced to return seawards, when 
it carries the shingle with it. If therefore the wave could be 
allowed to pass with little or no obstruction, whilst at the same 
time it is robbed of its load of shingle, I think it will be admitted 
that the desired object would be attained. It is to attain this end 
that I advocate the use of open groynes, as ge retain the good 
features of the solid groynes without producing their ill-effects. 

The late storm has abundantly proved that there is no lack of 
shingle travelling, but that it is simply impossible for it to be 
deposited amidst the turmoil produced by waves dashing against 
the walls and solid groynes. Substitute open gratings for the 
planking of the solid groynes, as I have so often advocated, and 
the desirable change would soon make itself apparent. 

A. Dowson. 

3, Great Queen-street, Westminster, October 27th. 


SUPERFICIAL AREAS, 

Sm,—Would any of your readers kindly explain the annexed 
problems in superficial areas? Suppose I had a sheet of iron 8ft. 
square, the area of which is 64 square feet, and I had to cut it in 
any form so that I would have a rectangle 13ft. by 5ft. The area 


of the sheet, to start with, is 64ft., but when cut and placed 
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copies from an engine of this kind, Fig. 2, with cylinders of 14in. 
by 20in., indicating about 100-horse power, running at 242 revolu- 
tions, or a piston speed of about 800ft., which, with another of the 
same kind, drives the electric lighting installation of the National 
Theatre at Buda Pesth. At fy mee oy in Bohemia, one of these 
engines has been at work for many months with 350 revolutions 


ATMLT 


Fig. 2 — bes 


per minute, which I think will prove that the system may be 

classed among the successful ones, attaining a modern high speed 

under the perfect control of a reliable automatic expansion 

governor, HERMANN KUHNE, 
25-35, New Broad-street, London, October 25th, 


THE FRICTION OF HYDRAULIC RAMS, 


Srr,—In THE ENGINEER of the 17th prox. a description is given 
in the column of ‘ Railway Matters” of a locomotive weighing 
apparatus, which is being manufactured by Messrs. R. Stephenson 
and Co, On the 14th July, 1858, when in the employment of Messrs. 
Neilson and Co., Glasgow, I was instructed to have put in below 
the wheels of locomotive 450, which was about completed, six 
short hydraulic rams which had just been got into store, together 
with the pressure gauges for them, to weigh this engine, before 
taken down for shipment. The cylinders of these rams were 7in. 
in diameter by 4}in. deep, while the rams were 5in. deep, and, of 
course, mounted with cup leathers on the lower ends. These 
leathers presented a ring to the cylinders of about jin. deep all 
round, They were new, and quite a good job. This locomotive 
was one of ten then being constructed for the Bombay and Baroda 

Railway, had 16in. by 22in. cylinders, and the four 
hind wheels coupled. I had all ready and led 


desired. It will thus be scen that the rays from the one light are 
refracted through the other light, and vice versd. With this plan 
there are no shadows as with reflectors. A stream of soft light is 
thrown right and left along the pavement, and partially distributed 
across the street, and is by no means hurtful to the eye, while the 
gas of itself lights up the foot of the lamp and across the street. 
The gas remaining always visible is the main feature in this 
arrangement, We may mention that the lenses are din. in diame- 
ter, but would recommend 6in. lenses as preferable. 
Portobello, N.B., October 20th. JoHN G, WINTON. 


RAILWAY COUPLINGS, 

Sir,—The abstract of Mr. Heinke’s paper, contained in your 
last issue, suggests the following remarks; the insertion of which, 
I trust, will be justified by the importance of the subject to railway 
companies, their servants, and the general public. 

Passing over Mr. Heinke’s introductory remarks as being 
generally admissible, we come to his statement of the require- 
ments of an ideal coupling, the various propositions being such as 
may be generally admitted so far as they refer to cost, applica- 
bility and facility for coupling with stock not so fitted; also to 
varying lengths and levels of buffers. But it will not suttice fora 
coupling to be capable of being worked by hand from the side only. 
It should be an efficient automatic coupling, and need not cost 
much more than a non-automatic one; and there can be no 
question as to the fact that it would effect a great saving in time 
and labour, as well as being an increased factor in the means of 
saving life. 

In support of my arguments I will select for comparison with 
Mr. Heinke’s non-automatic the automatic coupling of Messrs, 
Copeland and Gilmour; which I think is not more expensive than 
Mr. Heinke’s. The existing drawbar, hook, and chain are retained, 
it can therefore be used in conjunction with rolling stock otherwise 
fitted ; a large immediate outlay need not therefore be incurred by 
its adoption, as it allows of gradual introduction. The coupling is 
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to the water service, and tried before noon the next 
day, as desired,so as not to disappoin inspecting 
party, who were to arrive at the works at that hour. 
E Ishowed them the engine raised and lowered on 
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f the rams, and when up for the third time they took 
| the pressures indicated on the gauges, and retired 
ut to the office to make up the quantities. I did not 
2 _ hear a word drop from either of the gentlemen as 
» to what the probable friction would be of the six 
; Yams, or if taken into account by them at all. I 
cy had noticed that when the engine with the rams 
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acco.ding to sketch it is 65 square feet. As will be seen, it is easily 

done. Now reverse the rule, and take a rectangle sheet 3ft. by | 
8ft., the area of which is 24 square feet, but by cutting it in a like | 
manner we can make it 5ft. square—nearly—which is an area of 
25 square feet. In both cases there is a gain of Ift.,as it were, out 
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of the impossible. I have tried to calculate it all ends up, but to 

no purpose. I trust that you will publish the above, and that some 

of your readers will solve the mystery. Jas. MAcDONALD. 
Hartlepool, October 25th. 


THE PROELL ENGINE, 

Sir,—In your issue of the 22nd inst. I noticed a description and 
illustration of the Proell high-speed engine, and should be glad if 
= could find space for some corrections and additions which are 

ikely to remove an erroneous impression about the construction 
and performance of this engine. It was only in an experimental 
engine of this kind 
that Dr. Proell em- 
ployed a valve of 
Fig. 1 conical construction. 
At present they are 
made quite cylindrical, 
nearly perfectly bal- 
anced, and by a simple 
gearing the valve re- 
ceives a lateral motion 
ata different ratio to 
the rocking one, where- 
by the friction on the 
face is reduced, and at 
the same time the face 
is enabled to grind 
itself tighter by long 
use, Although the 
setting of the excen- 
tric by a governor in the fly-wheel has been attempted before, I think 
that the governor is entirely novel in construction, and, as you will 
see from the diagrams which Ienclose, Figs, 1 and3, it solves the ques- 
tion of automatic expansion ina high-speed engine in a most perfect 
manner. The two principal features which contribute to this success 
are:—(1) The application of only one single spring, the axis of which 
goes through thecentre 
of the shaft, and in FIGs 
consequence the great 
disturbing influence 
due to the centrifu 
force of laterally- 
arranged springs is 
entirely obviated. The 
spring is further in a 
state of compression, 
and its considerable 
length—which is un- 
attainable in other 
constructions — allows 
- the coils of the same 
to be wound so closely 
that the breaking of 
the spring does not 
make any 
difference the 
running of the engine, as only the elasticity of one coil is 
thereby lost, the broken ends settling on one another, (2) The 
application of the auxiliary weights g, which, during the first 
part of the opening of the governor arms assist the opening, while 
when they have passed their middle position they counteract the 
opening tendency, thereby attaining an approach to accuracy not 
reached before. 
The speed of 180 revolutions per minute, to which your contem- 


porary refers, was one used at a trial, when, owing to deficient | 1 


arrangements of the indicator gear, it was found impossible to indi- 


cate the engine at a higher speed than 180, Enclosed beg tohand you 


o---—> was being lowered that the gauges indicated con- 

siderably less pressure than when being raised. My 
object was not so much to know the weight of engine as to gain a 
little knowledge of the ram friction ; and to ascertain, as near as pos- 
sible, what this friction was, I set about making out. I placed a 
man at each of the six rams, while the pumps raised the engine up 
nearly 2in.; when each of them took the indications on his gauge, 
and placed his finger on the ram on top of cylinder, so that he 
might feel and call out the moment he felt the ram move down- 
ward. The indications on the gauges were seen to have fallen 
from 10lb. to 111b. at the point of movement; and although the 
engine was lowered over an inch farther, the gauges remained 


practically the same. But to prove that no error had crept in, the 
experiment was gone over again and the pumps set to work. The 
pressure gauges were observed to gradually regain the lost 10 lb. or 
111b., and took their stand there, however far the rams were 
pumped up. The return water tap was again turned, to let the 
water finally off the rams, when the gauges again gradually lost 
the 10 1b. or 11 lb. before the rams made a move downward; so I 
concluded, whether right or wrong, that full 5 1b. per square inch 
was the friction on the united area of the six rams. I very much 
regret that I cannot now give the figures indicated on the different 
gauges, as I have lost the little vest pocket note-book in which I 
then jotted them down, W. ROBERTSON, Engineer. 
Dublin, Oct, 26th. 


THE LATE MR. ALLIBON. 

Srr,—Permit me to correct two slight mistakes in your last 
week’s issue. They occur in a short article on the career of my 
father, the late Mr. George Allibon. The first is that the name of 
his partner at Gravesend was Noyes not Noyds; and the second, 
that he left Messrs. Leyland in 1883 and went as superintendent 
engineer to the Inman Steamship Company, in whose service he 
was at the time of his death. GEORGE H, ALLIBON. 

Sea View, Litherland Park, October 25th. 


STREET LIGHTING. 

Sir,—Not until each street lamp is turned into a miniature 
lighthouse, distributing the rays of light from the gas by reflection 
or refraction, can we say that gas has been fully utilised. We 
have many lamps burning a great quantity of gas, giving off a 
powerful light, and reflected in bright patches immediately under 
the lamps, while between the lamps is in comparative darkness. 
Amongst many plans we have devised for the all-round system of 
lighting by reflection or refraction, we consider, for narrow streets, 
throwing the beams of light right and left along the pavement to 
be preferred, allowing the gas of itself to light across the street, 
ped which is aided by the spreading of the rays from the double 
lenses, as per engraving, which we have practically tested in one of 
the lampsat the municipal buildings here, which we have been kindly 


omg the free use of by the authorities. There are two convex 
enses placed closely together at the bottom, with the convex sur- 
faces inclined downwards, and which can be set at any angle that 
may be determined on with the small set screws as shown ; like- 
wise, the jets can be adjusted as shown, but this may be entirely 
dispensed with on ordinary occasions, the lenses and jets being 
quite rigid and immovable. The gas jets are placed in front of the 
lenses and are always visible. The rays from the one are refracted 
through the convex surface, and, being caught up by the other lens, 
are refracted downwards on the pavement at any angle that may be 


effected at two points, and being formed in one piece, without 
springs, it appears to me to be unlikely to get out of order. It does 
not interfere with end flaps of timber wagons, &c.; is certain in 
action on curves or otherwise, and can be readily uncoupled from 
either side, and fixed securely out of action by a slight continua- 
tion of the lifting movement of the hand lever, can be worked 
readily, even on the darkest night, without the aid of a lantern, 
and can also be uncoupled in ordinary tension without backing, &c. 
Moreover, when fixed out of action, it is quite clear of dead stops, 
it being within the line of the dead buffers, and as the length of 
the coupling is proportioned to the length of the stroke of the 
springs of the trucks to which it is fitted, there is no risk of the 
fouling upon which Mr. Heinke lays so much stress, 

It will be seen from the above remarks that it is possible for an 
automatic coupling to fulfil all the requirements, and others which 
Mr. Heinke does not suggest. 

Now for a comparison of the two systems. Against the instan- 
taneous, certain, and unaided action of the automatic coupling, 


FIcC,3 
ELEVATION 


fp 


when being coupled, even on the darkest night, we have the tedious 
rocess of connecting the Heinke coupling, which requires to 
operated upon by a man from the side of the wagon, who has to 
fish about with a heavy weight and seize an opportunity for 
coupling. This performance requires much time and judgment, 
and is entirely a matter of feeling, particularly on a dark night. 
It is needless to say that in practice the shunters would frequently 
act with the Heinke coupling, as he states that they do with the 
pole, give up the use of the coupler, rush in between the trucks, 
and couple by hand. Another defect in this coupling is that it 
cannot be uncoupled in ordinary tension, which alone means a 
great loss of time, compared with a good automatic one. Thus the 
advantages derived from the use of an automatic coupling in rapidly 
disposing of the trucksina crowded goodsyardareclearly self-evident. 
Finally, Mr. Heinke, a servant of an important company, asks, 
‘¢ What return shall we get for our outlay? &c.” Surely, being in 
such a position and looking at the question in that light, he admits 
that his employers should obtain some return for their outlay ! 
What would they obtain by the adoption of a non-automatic 
coupling? I contend, nothing. Even the gain in saving the lives 
of their servants would be doubtful. But by adopting a good 
automatic coupling the companies would gain an_ appreciable 
amount of time—which means interest on outlay—and the risk of 
their servants’ lives would be reduced to a minimum. 


London, E.C., Uctober 7th, CoMMON SENSE, 
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SLEEPER PREPARING MACHINERY, 


(For description see page 253 ) 


Fig. 1—PORTABLE SLEEPER ADZING AND BORING MACHINE AND ENGINE. 


Fig. 2—ADZING AND BORING MACHINE 
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Fig. 4—STEAM SPIKE AND TREENAIL DRIVER. 
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TO OORRESPONDENTS, 
Registered Telegraphic Address‘ ENGINEER NEWEPAPER, 


*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

P. B. (Broken Crank Shafts).— The article did not appear in THE ENGINEER. 

H. D. (Clough Hall).— The boiler is too small for the cylinder. A cylinder 
Sin. by Yin, would be large enough. The engine will, of course, drive your 
bout, but at a slow speed ; probably about 5} to 6 knots. 

CantaB.— Your engines are too small to give you any advantage worth 
having by compounding, and the proportions of your cylinders are all 
wrong. A 3in, high-pressure cylinder should have a 5in, low-pressure. 

8. 8.— We presume that the proceedings for compensation are under Sec. 308 
of the Public Health Act, 1875. We are not aware that any subsequent Act 
has affected these provisions. But apart from statute, is not the ‘‘damage” 
the difference between the injury and the benefit, and nothing more—that is, 
the anount of injury lest after deducting the benefit ? 


WHITE LINES ON BLUE, 
(To the Editor of The Engineer.) 

81r,—In gf to your correspondent, particulars of the above process 
can be found in the ‘‘ Minutes” of the Institution of Civil Engineers, 
1886, Part IV., in a paper ‘‘On Heliography” by Mr. Thwaite. The pre- 
pared sun copy ue can be obtained of the Victoria Drawing-oftice, 
16, Ashcroft-buildings, Victori1-street, Liverpool. 

Liverpool, October 20th, 
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MEETINGS NEXT WEEE. ; 

Socrety or EnaineERs.—On Monday, November Ist, at the West- 
minster Town Hall, at 7.80 p.m., a paper will be read “On Liquid 
Fuel,” by Mr. Percy Tarbutt, AM.LG.E., of which the following is a 
synopsis :—Sources of supply of liquid fuel; petroleum, tar, shale oil. 

eans of conveyance. Theoretical evaporative value ; practical advan- 
tages. Various descriptions of oil burners and furnaces. The author’s 
ppc — bed ; details of results obtained at various works where it 
is employed. 

Nov. Ist, at 5 p.m.: General monthly 
meeting. 

DEATH. 


On tle 26th Sept., at Bhagalpore, Ben India, of heart disease, 
EpwakD LE Linvac, Exeeutive Evgineer D,P.W., in his 43rd year, 
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THE NEW ENFIELD RIFLE. 

Statements having recently a ed in the daily papers 
that a grave crisis ea occurre' eae Royal Small Arms 
Factory, Enfield Lock, and pointing more or less to a com- 
plete break-down of the proposed new “ Enfield-Martini ” 
rifle for the Army, both as regards breech-action and 
barrel, we have made it our business to enquire into the 
actual facts of the case, and now lay them before our 
readers—with special reference to our article of 20th 
August last, upon the Enfield Factory and the present 
military rifles of Europe. After very extensive depart- 
mental trials of various moditications—more especially 


7 | with reference to the diameter of the bore and the details 


of rifling—and when the design of the new weapon had 
been approved by the Ordnance Committee, one thousand 


50 | rifles were ordered to be manufactured and distributed 


among different regiments, in order to undergo severe 
practical trial for a length of time. The detailed reports 


2] of the results of this test have lately been received and 


laid before a “Special Committee,” of which Major- 


58 | General P. Smith—late Grenadier Guards—is President ; 


the members being Colonel Arbuthnot, Superintendent 


354 | Royal Small-Arms Factory, Colonel Tongue, Commandant 


of the School of Musketry at Hythe, Commander Meryon, 
R.N., as representative of the Navy, with Sir Henry 
Halford for the Volunteers ; Lieutenant-Colonel Oldham, 
Cameron Highlanders, acts as Secretary. 

The following is a brief réswme of the objections made 
to various portions of the rifle in the reports above alluded 
to, which have been carefully tabulated by the Committee; 
the objections are here taken roughly in the order of com- 
o— unanimity :—First, to the wooden handguard as 

ing too much of a handful, and especially as bottling up 
the breech end of the barrel and keeping in any moisture 
which runs down. the barrel. Secondly, to the flat fore-end 
of the stock as affording little’ or no support to the barrel. 
Thirdly, as to the quick-loader. The chief objection is the 
difficulty of carrying it when not in use, for which it is 
considered that the increased facility of loading does not 
compensate. In some instances, cartridges are reported as 
jamming in using the quick-loader, but this would seem 
to be chiefly due to the ammunition supplied for the trials. 
Fourthly, to the sighting. The standing back-sight, 
which was fixed on the fore-end of the body, was found to 
be too near the eye; this condemnation is unanimous. 
Several objections are made to the top of the barleycorn 
of foresight being rather too broad, and to the wind gauge 
attached to the slide. It will be seen, on reference to our 
former article, that the details of sighting were expressly 
arranged to be subject to modification from the results of 
the experimental trials. Fifthly, to the locking-bolt. There 
were several objections to this arrangement, the most 
serious being that it was sometimes found not to act 
properly, but to give the effect of a hair trigger, owing to 
its not quite freeing the trigger-nose, but causing it to 
just catch on the extreme edge of the tumbler-bent. 
Also it is considered that the soldier is very liable to omit 
locking the bolt, when he would have no guarantee of 
safety, nor anything to tell whether the rifle was loaded 
or not ; hence the old Martini-Henry “indicator” is 
a prefered. In a moment of peril the bolt, if 

ocked, would prevent him loading without an extra 
motion, and if—forgetting that it was locked—he might 
force the lever over the bolt and break it. Sixthly, to the 
mode of attachment of the sword bayonet. That if thé top 
of the cleaning-rod—which passed through a small hole in 
the cross-bar of the bayonet—gets a little bent, the sword- 
bayonet cannot ve fixed. Seventhly, to the position of the 
sword-bayonet on the barrel. Some of the reports were 
against and some in favour of the new point of attachment 
underneath the barrel; it was generally found to cause 
the rifle to shoot high, contrary to the expectation that it 
would tend to correct this very general fault of rifles. 
Careful trials seem to prove that the exact effect is to 
throw about 18in. above the bull’s-eye at 100 yards range. 
Eighthly, to the action of the extractor. Great difference 
of opinion exists on this question ; some of the reports 
condemn the extractor altogether, while others praised it 


hile giving the defects in full, it is most satisfactory 
to know that all the reports are tolerably unanimous as to 
the good shooting powers of the arm. While the experi- 
mental reports were yet under the consideration of the 
Committee, the Superintendent of the Enfield Factory pre- 
ap a fresh specimen rifle remedying the chief defects. 
e substituted for the wooden hand- one of leather, 
such as had been used by the regiments in Egypt and the 
Soudan, attached firmly to the rifle by a lace; the quick- 
loader was abolished, and the locking bolt also done awa 
with, the indicator of the Martini-Henry being restored. 
To do this it was necessary to return to the square tumbler 
axis. A shorter cleaning rod was used, with a longer 
“jag” to screw on to it when used. The standing back 
sight was put forward on the barrel so as to be close to 
the elevating leaf. This improved weapon has not, how- 
ever, been tried, as the Special Committee—having gone 
into all the objections raised with great care—recom- 
mended that fifty rifles should be manufactured at once 
and issued for trial, embodying the above, as well as the 
following additional alterations:—The old grooved fore- 
end of stock to be restored. The sole objection to the 
mode of attaching the sword-bayonet will be removed by 
making the cleaning rod and jag in one, and having a 
deeper pipe in the stock to receive the jag end of the rod; 
this will cause the top of the cleaning rod to be quite clear 


of the cross-bar of the bayonet. The sword-bayonet to be 
fixed to the right side of the barrel, as in the Martini-Henry 
rifle. With regard to the sighting, not only is the posi- 
tion of the standing sight to be altered, but it is only to be 


up to 150 yards range; up to 300 yards the necessary 
. elevation will be obtained by sliding the bar along the 


leaf, without raising the latter to the perpendicular posi- 
tion. Further, a finer “ barley corn” is to be used for the 
foresight, and an inclined plane placed at the back of the 
sight, so as better to lead the eye up to it. The wind 
gauge will be omitted. A very important alteration will be 
an improved form of extractor; the tail or lower arm will 
be lengthened, which will greatly increase the power of the 
first action of the block upon it, and also bring it sooner 
into play. By this means it is hoped that the extraction 
of the empty cartridge-case will be made easier. The case is 
slightly coned near the base, so that the chief point is to 
give it the first start out of the chamber. The length of 
the lever will also be increased, which will further augment 
the power exerted for extraction. 

On reviewing the foregoing defects, and the alterations 
aig for removing them, it is evident that the Enfield 

arrel, the really novel feature in the new rifle, has satis- 
factorily stood the test of practical experience; the 
improved shooting resulting from its adoption will be 
evident from an inspection of the comparative tables given 
in our previous article. As regards the breech mechanism, 
the last proposed alterations only restore it more to the 
exact form of the Martini-Henry action, except so far as 
the improved extractor is concerned ; the principle remains 
unchanged. It is therefore difficult to see where the 
“breakdown” of the rifle takes place. Meanwhile the 
crisis is sufficiently grave to the 700 unfortunate 
workmen who have been temporarily thrown out of 
employment by the suspension of work upon certain 
portions of the new arm, and the reflection forces itself 
upon us that it was scarcely wise to proceed with the 
manufacture upon a large scale of a rifle of which many of 
the details were emphatically in the experimental stage. 
It may be added that probably a spirit level will be 
added to the fittings, to enable the soldier to know when 
he is actually holding his weapon in a horizontal position. 
The other portions of the Enfield Factory are in full opera- 
tion, and experiments are being actively prosecuted with 
magazine rifles, which many good authorities are of opinion 
must soon be adopted. The patterns being prepared for 
trial are the “ Enfield-Jones,” on the “ block” system, and 
the “ Lee” and “ Lee-Burton,” the two latter being “ bolt” 
rifles, 

It is to be hoped that the stoppage of work referred 
to is for a short time only, but the War-office authorities 
do not deem it advisable to proceed with the complete 
manufacture of the new rifles until the results of the 
trial of the new batch of experimental arms has been 
ascertained. 


THE MARCHANT ENGINE, 


Concernine the Marchant engine, we know nothing 
save what was to be learned from looking at it when shown 
last year in the Inventions Exhibition, and from reading 
circulars which have been issued concerning its perform- 
ance. These data, however, supply sufficient information 
to enable any engineer to pronounce an opinion on the 
truth or fallacy of the principle on which it operates. It 
is a compound engine, intended to work at a very high 
pressure—500 1b. on the square inch—and it is provided 
with a set of four stage pumps, by which two-thirds of all 
the steam passing through it are returned to the boiler; the 
remaining one-third is disposed of in a surface condenser in 
the usual way. It is, we understand, claimed that by the 
use of the stage pumps about two-thirds of all the steam 
which would otherwise be consumed is returned to the 
boiler to be used over again, with the result that the con- 
sumption of fuel is reduced to three-fourths of a pound 

er horse-power per hour, or about one-third of that used 

y ordinary compound engines. A statement of this kind 
involves, in our opinion, a fallacy which ought to be hardly 
worth refuting. We find, however, that certain engineers 
of some standing are disposed to admit that Mr. Marchant 
is right; and one or two technical journais have accepted 
his figures as correct at least in the main; furthermore, 
the authority of Professor Zeuner has been invoked, and 
it has been stated that, with certain important limitations, 
the theory of Mr. Marchant’s engine is consistent with a 
proposition laid down by Zeuner. Under the circum- 
stances, we make no apology to our readers for comment- 
ing on the whole question. 

Zeuner’s proposition is very simple. After the exhaust 
port in a steam engine opens, and the bulk of the steam 
in the cylinder has escaped, a certain weight of steam 
remains behind, part of which has to be pushed out of the 
cylinder by the piston. As soon as the exhaust port 
closes, compression begins, and the steam is finally raised 
at the end of the return stroke to a pressure which bears 
some close relation to that in the boiler. Rankine has 
shown that the best pressure is equal to that in the boiler, 
so that the whole clearance space may be regarded as 
eliminated, because when the steam port opens the clear- 
ance space is already full of steam left behind from the 
preceding stroke, and equal in pressure to that of the fresh 
incoming steam. Zeuner says that this steam, instead of 
being left in the cylinder, ought to be pushed out of it 
into a compressing pump, and by compression converted 
into water and forced into the boiler. His words are:— 
“ At the position b”—that is to say, the best point theoreti- 
cally for compression to begin—“ of the piston the com- 
munication between condenser and steam cylinder would 
be closed, while in the place of it communication between 
the steam cylinder and the cylinder of the feed pump 
would be established. During the further motion of the 
feed ~~ piston the remainder of the steam in the 
cylinder would be pushed into the feed pump cylinder, 
and there at the next stroke converted by compression 
into water, and this, with the water previously drawn in, 
would be pressed back into the boiler. Hence, according to 
my idea, the whole alteration to our steam engines would 
consist in this, that the feed pump mould be made double- 
acting and its cylinder larger than hitherto, as in this case 
the pump has to draw in not merely water, but in the 
second half of its stroke, steam also. In engines without 
condensation, the water drawn in by the feed pump 
should, where possible, be heated to 100 deg. C. by the 
waste fire gases. To me the idea appears quite 
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practicable, and worth closer consideration and fol- 
lowing up.” We may leave out of consideration the 
proposal to use waste heat to raise the temperature, 
because that is outside the main proposition, which is 
that economy can be effected without extraneous aid. 
“The fundamental idea to be grasped in this case is to 
heat the feed-water by compression of steam to nearly the 
boiter temperature, and not to effect this heating by the 
communication of the corresponding quantity of heat in 
the boiler itself.” There is some discrepancy between this 
passage and that quoted above, but passing by this, it will 
be seen from what we have stated, that to a certain extent 
Mr. Marchant does what Zeuner says first, only he 
pumps back a much larger quantity of steam than Zeuner 
proposes to use, and so far as we are aware be does not 
carry compression to anything like the same extent. 

It requires some little courage to dispute the accuracy 
of a proposition made by a German professor, and above 
all by a man of Zeuner’s reputation. Nevertheless, we do 
not hesitate to say that if we understand the Professor 
aright, he is distinctly wrong; and no heretofore unknown 
economy is to be gained by treating the residual steam in 
a cylinder in the way he proposes. His words appear to 
us to bear only one construction; but our readers have 
these words before them, so that they are in as good a 
position as we are to know what they mean. We may 
divide the proposition into two. Let us suppose, first, 
that compression is carried to such an extent in the cylinder 
alone, that the boiler pressure is reached some fraction of 
the stroke before the stroke is completed, and that the 
lead is such that the moment this point is reached the 
slide valve opens. Then as the piston continues to advance, 
the whole of the residual steam, less clearance—which, 
however, we may for the moment neglect—will be returned 
into the boiler without the aid of any separate pump. 
Now it is very easy to see that no saving of fuel can 
result from this process, The work done in forcing the 
residual steam back into the boiler will be greater by the 
amount lost through the friction of the apparatus than that 
given out by thesame steam, or an equivalent volume, during 
the next stroke of the piston. To make this quite clear, let 
us suppose that we havea vertical cylinder containinga loaded 
piston, and that we introduce a certain quantity of steam 
below the piston. Let the cylinder be 8ft. long, and that 
1 1b. of steam of 1001b. pressure is supplied, and this lifts 
the piston 1ft. No more steam is introduced, and the piston 
continues to rise by the expansion of the steam. The 
conditions are analogous to those of an engine cutting off 
at one-fifteenth of the stroke, and with a clearance of 
7 per cent. Then the whole work done will be in round 
numbers 158,000 foot-pounds, and in the performance of 
this work about one-fifth of the whole heat will be used 
up. At the end of the operation then we should have four- 
fifths of a pound of steam and one-fifth of a pound of 
water. It must be added here, to avoid misapprehension, 
that these figures are not precise, but sufticiently close 
approximations. If now sufficient power be applied, the 
piston can be forced down again to its original position. 
The steam will be compressed, its temperature will rise, 
the water will be re-evaporated, and at the end of the 
operation things will be precisely as they were before ; and 
leaving friction, radiation, &., out of the account, the 
work done by the steam during expansion will exactly 
equal that done on the steam during compression. But 
what is true of the whole stroke is true of part of it, and 
no economy of any kind can be gained by compressing 
steam, save in the sense and in the way well understood 
and already referred to, namely, that it is better to use the 
residual steam to fill clearance space than to employ fresh 
steam forthat purpose. Rankine says—page 420 of “The 
Steam Engine and other Prime Movers”—“ the most ad- 
vantageous adjustment of the compression takes place when 
the quantity of steam confined or cushioned is just sufii- 
cient to fill the clearance at the initial pressure.” 

Next let us consider what happens if the residual 
steam is conveyed into the feed-water and forced back with 
it into the boiler. Let us assume that one-sixth of all the 
steam is returned in the cylinder. It is clear that in this 
case the back pressure would be very high, unless some 
means were taken to get rid of it. This may be effected 
by the feed-water, which, if properly mixed with it, and 
of sutliciently low temperature to begin, would suflice to 
condense it. The feed-water would thereby be raised to 
boiling point—212 deg., and the vapour from it would 
represeut a back pressure equal to that of the atmosphere. 
Iu a non-condensing engine it would amount to this in any 
case, so that there would be no loss in this way, and there 
would bea considerable gain, probably 14 or 15 per cent., 
derived from heating the feed-water as compared 
with not heating it. But this is not, as we under- 
stand him, what Zeuner means. He proposes that 
compression should be carried to such an_ extent 
that the residual steam would be liquefied and then mixed 
with the feed-water, and that this constitutes a previously 
unconsidered means of saving fuel. No economy could result 
from it. Zeuner has overlooked the fact that the work 
done in compressing and liquefying the steam cannot be 
less than the work which it is competent to return when 
it again becomes steam in the boiler. In fact, to return it 
at all to the boiler is a work of supererogation. The 
liquefied steam cannot take heat from the boiler; on the 
contrary, it will return heat to it—heat derived from the 
conversion into heat of the energy expended in compressing 
it. Theoretically, all that can be done in this way 
might be done in the cylinder without ever transmitting 
the compressed fluid into the boiler at all. At the begin- 
ning of the stroke the clearance space would then contain 
asmall quantity of water at avery high temperature. As 
soon as the piston commenced to move away from the end of 
the cylinder this water would begin to be converted into 
steam, and it would not be necessary to open the steam 
port until the pressure had fallen -in the cylinder to that 
in the boiler; but all the work done by the steam nominally 
saved during one stroke, which we may call a, would have 
to be deducted from the total work done during the preceding 
stroke, which we may call +. The only construction to put on 
Professor Zeuner’s proposition which is consistent with its 


soundness is that the gain he supposes to be obtainable is 
due to heating feed-water which would. otherwise be cold. 
But there are much better methods of doing this than 
employing the feed pump to draw steam out of the cylin- 
der. In non-condensing engines the whole of the exhaust 
steam may be used for the purpose, and will supply five to 
six times as much as is necessary. Even in the case of 
condensing engines, the same result may be secured by 
permitting a portion of the waste steam just at the moment 
the exhaust port opens to flow into a heater, as has been 
done in the United States; for it is evident that nothing 
like the whole of the steam in an engine exhausting at a 
point above atmospheric pressure is needed to maintain a 
vacu'u. in the condenser; and by the aid of very simple 
mechznism one part of the steam may be blown into the 
atmosphere, nk the remainder condensed, with a great 
saving of cooling water—a point of considerable import- 
ance. If, therefore, Professor Zeuner suggests a new 
theory, the proposition is not sound. If, on the 
other hand, his proposition is sound, then it suggests 
nothing new. If Zeuner’s proposition is unsound, then 
in so far as the theory of the Marchant engine is 
based on it, that theory is also unsound. Mr. Marchant 
gains nothing whatever by pumping part of his steam back 
into the boiler, save in so far as he raises the tempera- 
ture of the feed-water at the same time. It is, we may 
add, by no means improbable that he is quite aware of 
this truth, and pins his faith on the mode of action of his 
stage pumps. It is well known that when elastic fluids 
such as air, have to be compressed to great densities, stage 
pumps are always employed. A set of stage pumps is 
simply a compound engine reversed ; that is to say, we 
have first a low-pressure pump, which takes air at atmo- 
spheric pressure; increases this pressure to, say, 30 1b. on 
the square inch, and delivers to a second and smaller pump, 
in which the pressure is raised to 60 lb. on the square inch. 
This pump delivers into a third and still smaller pump, 
which forces it into the receiver, say at 120lb. This is 
found to be a much more convenient system than employ- 
ing one pump to do the whole ; of course there is no power 
gained. Mr. Marchant some twenty years ago held that 
stage pumps actually economised power, or, in other 
words, created energy—although he did not put it this 
latter way—and it seems to be very probable that 
he is of the same opinion still. On no other assump- 
tion that we can imagine is it possible to explain the 
circumstance that there is a Marchant engine in exist- 
ence, unless, indeed, we adopt the other horn of the 
dilemma and say that he has made a wonderful discovery 
in thermo-dynamics quite undreamed of hitherto, and 
flatly opposed to the conclusions of such men as Rankine 
and Clerk-Maxwell. Our readers may take their choice. 

In conclusion, we beg to assure the gentlemen who have 
signed the circulars to which we have already referred, 
that if they think they possess arguments in favour of the 
principle of the Marchant engine which we have over- 
looked, we shali be very happy to afford them space in our 
correspondence columns to set forth their views. Mr. 
Marchant has as yet given us no opportunity of carrying 
out a practical test of his engine, which would set questions 
concerning its merits at rest. 


LOCK NUTS. 

THE correspondence concerning lock nuts which has 
appeared in our columns supplies an admirable illustration 
of the ease with which different deductions can be drawn 
from the same facts by varying the point of view from 
which they are regarded. If our correspondents did but 
know it, they are very nearly unanimous. The whole ques- 
tion turns on the proper position for the thin nut, or “lock 
nut,” as it is called with a certain amount of irony. One 
man holds that the thin nut ought to be over the thick 
nut; another that it ought to be under it. It seems to us 
at first sight not a little remarkable that concerning such 
an apparently trivial detail we should have received a 
host of letters from all parts of the kingdom. Those 
we have selected for publication are fair examples of the 
whole. We shall not attempt to explain why feeling 
should run so high, and it is noteworthy that almost with- 
out exception the disputants have entirely overlooked the 
query put by “ Lead Pencil,” which began the discussion. 
He asked, it will be remembered, for some information 
concerning the practice, not the opinions, in different 
shops; and he has got in return little or nothing but 
opinions, scarcely a word being said as to practice. We 
may supply the omission, and say that, so far as our own not 
very limited experience extends, the thin nut when used 
at all is put outside the thick nut. So much for practice. 

The arguments advanced in favour of putting the thin 
nut inside are that when the thick nut is screwed down 
on it the thin nut is driven back, so to speak, on the screw, 
no longer takes hold of it and acts as a washer, the whole 
strain then coming on the outside or thicker nut. If the 
arrangement of the nuts be reversed, then the whole strain 
will come on the thin nut, which would obviously be bad 
practice. This argument may or may not be sound, 
according to circumstances. Let us suppose, for éxample, 
that wé are dealing with a holding-down bolt. The large 
nut is first put on and screwed down, until it exerts a pull 
of, say, seven tons on the bolt. The small or lock nut is 
now screwed down with force enough to put a pull of a 
ton on the bolt. It is obvious that in this case the thin 
nut has not ponet the thick one away from the under 
side of the threads in the nuts, and it is quite clear that 
it does not take any strain transmitted through the lower 
or thick nut. If the top nut were screwed down until it 
pulled with a force of seven tons, then it might begin to 
push the lower one down, or, more accurately, to draw the 
bolt up through it, but not before ; but the thinness of the 
nut puts this out of the question. Therefore under such 
conditions, the thin nut may go outside. Take next the 
case, say, of a stuffing-box gland. Here the pressure ex- 
erted on the nut is very moderate, and consequently, when 
the thin nut is screwed down, it will force the threads 
of the thick nut away from those in the stud bolt in a 
way easily understood, and the whole strain will be taken 
by the thin or lock nut. But, under the circumstances, the 


strength of the thin nut is much more than great enough 
to sustain the strain put upon it, and consequently the thin 
nut may be put on outside or on the top of the thick, where 
it not only looks better, but is much more easy to get at. 
In fact, the thin nut should never be put under the thick 
when the nuts have often to be turned, because it is ex- 
tremely inconvenient to get at a thin nut under another 
nut with a thick spanner; but it is not at all incon- 
venient with the thin nut outside. There is, therefore, 
really no ground for the righteous indignation displayed 
by some of our correspondents against the man who pro- 
poses to put the thin nut outside the thick nut. When 
there is a heavy strain on the bolt the thin nut must be 
outside, in order that the proper stress may be put on; 
and when there is not a heavy stress on the bolt, it is of 
no practical consequence where the thin nut is put, as far 
as strength is concerned, and it is a matter of practical 
convenience to put it outside. For ourselves, our own 
practice would be identical with that of the London and 
Brighton Railway, for example, and we should use two 
nuts of precisely the same thickness. 

It does not appear to be generally known that the 
ordinary rule which makes the nut of a thickness equal to 
the diameter of the bolt gives a great excess of strength. 
The thin nut employed for locking is usually quite 
half a diameter thick, Thus a fin. bolt will have a gin. 
lock nut. This thickness of nut, if properly fitted, is 
nearly sufficient to equilibrate the breaking strain of the 
bolt. The thread will probably strip when the thick- 
ness of the nut is about three-fifths of the diameter, 
but this is not certain, for the bolt is often broken 
first. One of our correspondents asked very per- 
tinently if a case could be cited in which the thin nut 
being outside, either it or the bolt had stripped. The ques- 
tion remains unanswered. No doubt nothing of the kind 
has ever occurred under legitimate strain, provided the 
threads were a good fit. When a nut is too loose, there is, 
of course, no saying what may happen. 

It is not a little remarkable that all our correspondents 
haveaccepted without question thetheory or assumption that 
it is possible to securely lock a nut on a bolt with another 
nut. Nothing can be much further from the truth; a 
lock nut does give a certain measure of security, and 
may prevent a nut which is loose from working off. 
But under any conditions of vibration the ordinary lock nut 
system is quite untrustworthy. It hasa certain field of 
utility, but the field is limited, and some other and safer 
expedient should be employed. In large marine work 
set screws are used,a collar being turned on the lower end 
of the nut, or that next the work, into which collar a small 
set pin is tapped. The system works perfectly. We need 
hardly add that hundreds of devices have been patented 
for locking nuts, especially in the United States, where the 
number of them runs that of the car couplers close, and 
this is saying a good deal. We have no intention of pro- 
nouncing an opinion concerning their merits. As to the 
lock nut controversy, most of our readers will, we think, 
agree with us that enough has now been said on the 
subject. “Lead Pencil” and his fellow students may 
show lock nuts on their drawings wherever they like. 
They will be certain to please some one whichever Secale 
they select, and it is really, within the conditions we have 
tried to define, a matter of no importance whether they are 
put inside or outside the thick nut. 


RUNAWAY TRAINS, 


Two reports on recent accidents have been issued by the 
Board of Trade which are of more than usual interest, both 
being of that class called runaway accidents. The first occurred 
on September Ist at Penistone station, on the Manchester, Shef- 
field and Lincolnshire Railway, near the scene of the notorious 
calamity on July 16th, 1884. A portion of the 5.30 down pas- 
senger dining car train from London for Manchester, while 
standing on a gradient of 1 in 106, was put into backward 
motion by the engine and front van—which had been detached 
to put off a carriage—setting back too sharply on it. The eight 
vehicles ran back, and entering a siding through some catch 
points, came into collision with a wagon standing against the 
buffer stops at the end of the siding, after running nearly 300 
yards, and twenty-four people were injured. The hand brake 
had been applied, but was of course no use on falling gradients 
of 1 in 120 and1in 91. As General Hutchinson remarks, in 
his report, “ The collision would no doubt have been prevented 
had the train been fitted with a good automatic continuous 
brake instead of only with the non-automatic vacuum brake, as 
in the former case, when the engine and two front vehicles 
had been detached from the train, the brakes would have 
been left applied throughout the remaining portion, which 
it would then have been almost impossible to set in motion on 
the falling gradient. Instead of this, on the engine and two 
front vehicles leaving the train, the continuous brake ceased to 
be available, and the eight rear vehicles were prevented from 
running back only by the brake—probably not fully applied—of 
a van weighing not quite a tenth of the weight of the vehicles 
in front of it, and liable, therefore, to be put into backward mo- 
tion by a slight blow in front. It is very unsatisfactory to find 
from the return of the half-year ending June 30th, 1886, that 
this company has done nothing towards supplying its rolling- 
stock with automatic brakes, notwithstanding the warning it 
received from the very serious accident which occurred near 
Penistone in July, 1884, when there is every reason to believe 
that had the train been fitted with a good automatic brake the 
consequences of that accident might have been considerably 
mitigated.” Sucha state of things is worse than unsatisfactory, 
but if Sir Edward Watkin and others were not to be taught a 
lesson by the previous disaster, where eighty-eight people were 
killed or injured, they are hardly likely to be less cynically 
indifferent to the injury only of twenty-four people. Who 
are the victims they are waiting for we cannot say. Sir 
Edward Watkin, however, is by no means the only sinner, 
for, according to the last return, there are now some 
10,000 vehicles actually fitted with the non-automatic vacuum 
brake, and 3000 with connecting pipes ; and it is to be noted 
that a large proportion of the increase of fitted vehicles during 
the half-year is to be ascribed to this system, mainly, of course, 
owing to the action of the London and North-Western Com- 
pany. When, more than two years ago, we commented on the 
awful carnage resulting from the calamity at Penist t d 


mitigating or entirely preventing which this brake was “utterly 
powerless—we said this accident was “the deathblow to the 
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non-automatic system,” and so we candidly believed. That of 
the large companies then using it not one has made a change is 
bad enough, but that the foremost railway company in the 
kingdom should voluntarily, and in opposition to the Board of 
Trade and common sense, have since that time fitted over 4000 
vehicles with what is virtually the same apparatus, is nothing 
less than a public scandal. The only satisfaction is that the 
effect. of such conduct must assuredly be to bring about legisla- 
tion at.the first opportunity. The other report refers to a some- 
what similar incident to the foregoing, which occurred on the 
11th September, at Berry Brow, on the Lancashire and 
Yorkshire Railway. Two carriages having been detached 
from an up-train at Brockholes Station, at once began to 
move backward, and in spite of efforts to stop them, ran back on 
the up line down a falling gradient of 1 in 100 for two and a- 
quarter miles to Berry Brow, where they were turned into a 
siding on which some wagons were standing. This is General 
Hutchinson’s account of what took place: “The front of the 
train having been eased back rather more sharply than was 
necessary, the two empty vehicles received a slight blow just as 
they were uncoupled ; this blow caused the wheel to break in 
halves the hand scotch which was blocking it, and the porter 
being unable to re-shackle in time, the carriages began to move 
back, the other wheels jumping the pieces of wood which had 
been placed against them. The station master followed the 
carriages to a considerable distance—probably half a mile— 
trying to stop them with a broken piece of the scotch and a 
piece of iron he picked up, but at last became exhausted and 
was obliged to give up the attempt ; though, as long as he had 
continued his efforts, he had managed to keep down the speed.” 
The inspector also points out that the collision would not have 
occurred “ had the runaway vehicles—like the rest of the train 
to which they had been attached—been provided with automatic 
brake appliances, as the brakes could then have been applied before 
they had been uncoupled from the train.” We particularly 
-commend this occurrence to Sir Frederick Bramwell, who, our 
readers may remember, some years ago caused not a little amuse- 
ment by recommending the use of “scotches” to supplement 
the peculiar defects of the Clayton brake on the Midland Rail- 
way. The picture of the poor station master panting and puff- 
ing for half a mile after the runaways, and making frantic 
endeavours to take advantage of Sir Frederick's suggestion, is 
very touching. 


SOLINGEN SWORDS FOR BRITISH SOLDIERS, 


GERMAN-MADE swords are being supplied to the Royal Artil- 
lery at Sheffield Barracks. P 4 Battery, which is under orders to 
proceed to India, has already received its weapons, which 
have the name “ Weyersberg, Kirschbaum and Co., Solingen.” 
The’ pattern is marked 1886, but the order for the swords, it is 
stated, was given out in 1885. Another battery—H 2 R. A.— 
was supplied as late as last March with swords made by Messrs. 

Robert Mole and Son, Birmingham, These are also to be 
replaced by the Solingen sword. The men who are to receive 
the new arm state that it is broader in the blade and heavier 
than the other weapon; but no complaint, so far as we can 
ascertain, has been made against the home-made article. An 
advantage is claimed for the German make in the scabbard, 
where instead of a hook from which the sword drags along, in 
accustomed cavalry fashion, there are placed two rings, and the 
weapon being attached to these is “braced up.” It may be an 
improvement to end the old “clank-clank” of the trailing 
weapon ; yet it seems a small point upon which to re-arm the 
= soldier with biades made of Solingen instead of Sheffield 
steel, 


AN OLD PUZZLE ABOUT THE STRENGTH OF 
BEAMS. 


By PROFESSOR UNWIN. 


Axmost as far back as the time of Muschenbroeck it was 
noticed that there was an apparent discrepancy between 
the stress at which fracture occurs in the case of beams 
and in the case where the material is subjected to a direct 
stress. The ordinary theory of transverse strength leads 


to the equation 


where M is the bending moment, f the stress at the edge 
of the beam, and Z the modulus of the section. For 
stresses within the elastic limit there is no doubt the 
equation is strictly accurate; but it is sometimes used to 
calculate either the stress f from an experiment on the 
breaking of a beam, or the moment of resistance at 
rupture from an experiment on the stress in tension or 
compression at which a material gives way. Then it leads 
to results in which the errors are enormous, 

For instance, Mr. Barlow—“ Strength of Materials,” 
p. 148—gives the results of experiments by Hodgkinson 
on ten varieties of cast iron. The iron was tested for ten- 
sile strength, and also rectangular bars were tested for 
transverse strength. If the formula above is used to cal- 
culate the tranverse resistance from the tenacity, it gives a 
breaking weight a great deal too small. The actual mean 
breakiug weight of | the bars was 2°3 times the breaking 
weight calculated from the mean tenacity of the iron, 

This discrepancy, which is greater with rectangular 
and circular sections and less with I-shaped sections, has 
heen often discussed. It forms the subject of memoirs 
presented to the Royal Society by Mr. Barlow in 1855 and 
1857, which contain the largest body of data on the sub- 
ject. In the last volume of the “ Proceedings” of the 

nstitute of Civil Engineers, there is an interesting paper 
by Mr. Segundo and Mr. Robinson, containing new 
experiments intended to bring out the same discrepancy. 
The authors evidently incline to think the discrepancy so 
large that it must be explained by some not understood 
etfect of the lateral connection of the fibres in a bent beam, 
or to sources of strength left out in the ordinary calcula- 
tions. Now before all it may be pointed out that equa- 
tion (1) is quite illegitimately employed to calculate the 
stresses in a beam loaded beyond the elastic limit. 
Nevertheless, the question still presses, whether so large a 
discrepancy as is found between calculation from that 
formula and the results of experiments, can be attributed 
merely to the variation from perfect elasticity in a material 
like cast iron. 

Professor Cotterill—“ Applied Mechanics,” p. 424—has 
indicated with perfect clearness and accuracy the way in 
which the stress on the breaking bar differs from the stress 


under compression than under tension, the equalisation is 
greater on the stretched side than on the compressed side, 
and the neutral axis moves towards the compressed edge of 
the beam. For both these reasons the moment of resist- 
ance to bending is greater for a given maximum tensile 
stress than it would be if the material were perfectly 
elastic.” Admitting this, the question still remains, Wiil 
such reasoning adequately explain the discrepancy, or does 
it leave still some part unaccounted for? It is because a 
numerical verification—at any rate, of a rough kind— 
seems possible, that this note has been written. 

The ordinary theory of beams starts from the assump- 
tion that plane transverse sections remain plane during 
flexure ; that is, that strains are proportional to the 
distances from the neutral axis, and infers—what is true 
so long as the limit of elasticity is not passed—that the 
stresses are also proportional to distances from the neutral 
axis. We may retain the assumption, which must at least 
be very approximate, without retaining the inference, 
which for a breaking bar is certainly erroneous. 

Now, about fifty years ago, Hodgkinson showed that 
cast iron has, strictly, no elastic limit. The extensions and 
compressions, instead of being proportional to the stresses, 
increase at a greater rate than the stresses, and permanent 
set is observable with a load less than one-seventh of the 
breaking load. Hodgkinson’s results are in entire accord- 
ance with the latest investigations. 

Hodgkinson found that the relation between stress and 
strain in cast iron could be expressed very approximately 
thus: Let p be the stress per unit of area, e and c the 
extension or compression per unit of length then for 
tension—- 

p = 13,930,000 e — 2,907,000,000 . 
and for compression— 
p = 12,930,000 — 523,000,000c? 

It will be simpler and quite approximate enough to write 
these equations—- 

=me-5bne> . 
he) 

Where m = 13,430,000 and 2 = 523,000,000. This 
cast iron broke in tension with a stress of about 16,500 1b. 
per square inch. With that stress its ultimate extension 
calculated be equation (3) would be— 

16,500 = 13,430,000 e — 2,876,500,000 e? 
e* — 0:00467 e + 0:00000574 = 0 
e=00022 (4) 


We can now determine the position of the neutral axis of 
a rectangular section ina bar on the point of breaking. 
For the total stress on the section must be zero, or the 
tension below the neutral axis must balance the thrust 


(2) 


A 
A A 
xz 
Vv ds 
V 


<—lb-—> 
above it. Let b be the breadth of the section; d, d,, 
the distances of the neutral axis from the edges of the 
section, d@ the whole depth of the section, « the distance 
from the neutral axis of a lamina of breadth dv. The 
whole stress on the section is— 


But if plane sections remain plane, the strain at v is @ 1, 
where «@ is a constant for the whole section. Introducing 
the values of p in terms of the strain from (3)— 


d, d, 
Si vt) da 
0 0 


OS md,? — 183 =05md,* — 
But if / is the strain at the tension edge 


a= 
033 xk — +05 m—-183 rk =0 
18:46 +1292 =0 
which gives , 
a. = 0°86, 


and therefore, 
d, = 046d 
d,=084df° °° 
so that in spite of a large departure from perfect elasticity 
the neutral axis does not move very far from the centre 
of the section, a point on which there is independent 
confirmation. 


The total moment of resistance of the section is, taking 
moments about the neutral axis,— 
0-46 
M= b(maa-55na? x) adx sfoin 


= b (0848 m a 01265 na? 


But 
M = 0(:1157 m k d? —°433 k* d*) 


= bd? (157 nk?.). (6) 
That is, the moment of resistance is still on the new 
theory proportional to b d*, as on the old theory, a result 


on a perfectly elastic bar:— “The defective elasticity | confirmed in the experiments of Messrs, Segundo and 
causes a partial equalisation of the stress on the trans- ; Robinson. 


verse section,... The elasticity being more perfect 


| 


Now, if we put in the values of m and n for Hodgkin- 


= iron from (3) and & from (4), we get for a rectangular 
ar 


M = 331lbd*. . .... (7%) 
But by the ordinary theory, the strength of the iron being 
16,500 lb. per square inch, 
M' = 16,500 1b d* = 2750bd? . (8) 
Hence the strength by (7) is greater than that by (8) in the 
ratio of 1°2 to 1. 

Now in the experiments of Messrs. Segundo and 
Robinson the actual strength of rectangular bars is greater 
than that calculated from the tensile strength in ratios 
varying from 1°33: 1 to 1°81: 1 in different experiments, 
or, say, 1°55 to 1 on the average. The new theory there- 
fore apparently accounts for not more than one-third of the 
discrepancy. Now, of course the cast iron in the two cases 
was not identical, and it is easy to deduce from Messrs. 
Segundo and Robinson’s measurement of the deflection 
that the strain at the tension edge of the beam at fracture 
was not 0'002, as assumed above, but nearly 0°003. Ilow- 
ever, without laying stress on this, the exact point where 
Hodgkinson’s equations (3) are likely to fail in application 
to beams can be indicated. 

Hodgkinson’s equations (3) were deduced from experi- 
ments on bars 10ft. long, and there can be no doubt that 
the ultimate extension of long bars of that kind per unit of 
length is likely to be less than that of short pieces, like a 
short piece of the beam in the neighbourhood of the 
fracture. The deviation from perfect elasticity would cer- 
tainly be greater in short bars than in long ones. It would 
require only an augmentation of the constant 5°5 in equa- 
tion (3), or of the constant 2, to get from the new theory 
a value of the moment of resistance considerably greater. 

The author obtained the equations in this paper between 
fifteen and twenty years ago, but laid them aside because 
of the want of experimental data more appropriate for 
determining the constants in (3) than Hodgkinson’s 
experiments on long bars. Still they seem to go far 
enough towards the explanation of the apparent excess of 
strength in beams to make their publication worth while 
in connection with Messrs. Segundo and Robinson’s paper. 
If experiments were made on short pieces of the cast iron 
they used so as to determine the constants in (3) the 
author feels pretty confident that a nearer value of the 
moment of resistance would be obtained. 


THE BIRMINGHAM COMPRESSED-AIR POWER 
SCHEME. 

Some time ago we gave a full account of the Birmingham com- 
pressed air scheme—THE ENGINEER, February 6th and 13th, 1855 
—and the following is an abstract of a paper on the project as now 
being carried out, read before the British Association by Mr. J. 
Sturgeon:— 

After pointing out the objects of the scheme, and showing that 
the large number of engines of moderate size used in Birmingham, 
often intermittently, renders some such system peculiarly applic- 
able to the town, the author points out that, although each 
1000-horse power at the central station may only produce 500 
effective horse-power.at the users’ engines, it will displace fully 
1000-horse power of small boiler plant, furnaces, chimneys, &c., 
and the same engines can be used with compressed air as with 
steam. The centralisation principle enables engines and boilers to 
be used of large power, with all the modern improvements, such as 
high-pressure triple expansion, gas firing, &c. At the pressure 
proposed—451b,—the air-driven engines will indicate from 30 to 
65 per cent. of the power developed at the main engines, accord- 
ing to the mode of using the compressed air. According to the 
investigations of Sir F. Bramwell and Mr, Piercy, on behalf of the 
Birmingham Corporation, the present consumption of fuel in 
small engines of from 4 to 25-horse power varies from 36 1b. to 
831b. per horse-power per hour, and, as it is estimated that com- 
pressed air power would reach the consumer at an expenditure of 
from 51]b. to 2°31b. fuel per horse-power per hour, a saving of from 
700 to 400 per cent. is effected. 

The works will be situated on land fronting Garrison-lane. The 
first portion is laid out for the erection of fifteen engines of 1000- 
horse power each, to be worked by Lane’s patent boiler and 
Wilson’s gas producers. As the company has already received 
applications for over 3300-horse power, it hus entered into contracts 
for the completion of 6000-horse power at the Central Station 
before May 31st, 1887. The mains will all be of wrought iron, laid 
in concrete troughs near the surface of the road, so that they can 
be easily got at for examination and repairs, They will vary in 
size from 24in. down to7in. Valves will be provided, by which, in 
case of damage to any portion of main, that portion will be auto- 
matically stopped off from the rest of the district, so as not to 
interrupt the general service. The compressed air will be sold to 
users at a price per 1000 cubic feet of air of a standard pressure of 
451b,, measured by a meter so constructed as to register the volume 
delivered at the value of the standard pressure, independently of 
any variations there may be in the main pressure. The meter con- 
suinption of the various users will be registered in the gross on a 
dial at the central works by clectric apparatus, so that any waste 


or misuse of the air can be at once discovered and prevented. The * 


paper concludes with a discussion of the various economical aspects 
of the question, pointing out that compressed air can be used for 
all purposes for which steam is employed, except heating; air, on 
the other hand, has the advantage over steam that it is available 
for refrigeration, 


Krupp Guns.—Colonel Hennebert, in a communication to the 
Correspondant, speaking of the German artillery, says of Krupp : 
“*When we took some guns from the Chinese during the Tonquin 
Expedition they were made by Krupp; and more recently the 
heroic Gordon, shut up in Khartoum, mentioned the part played 
by these guns in the regions bathed by the waters of the White 
and the Blue Nile. And yet this matériel is far from being irre- 
proachable. During the war of Bohemia several field pieces burst. 
After the war in order to allay public agitation, trials « outrance 
were made, and these cost several young officers their lives. In 1868, 
General de Boeuf declared that several guns firing ordinary charges 
had burst ; nor can it be said that the Prussian steel guns of to-day are 
safe. In fact, between 1867 and 1870 numerous accidents occurred 
in Russia, England, Germany, and Italy on land and on board 
ship.” Colonel Hennebert says that during the Franco-German 
war, 200 Krupp guns burst, as mentioned by Major Haig in a 
report read ee the Royal Artillery Institution, and by the Duke 
of Cambridge, in a speech in the House of Lords on April 30th, 
1876. ‘‘ Out of seventy heavy guns employed against the south- 
west of Paris, thirty-six were disabled during the first fortnight of 
the bombardment by the effect of their own fire. At Versailles it 
was thought that if the French had held out a week longer, the 
German siege batterics would have been reduced to silence, It is 
equally certain that during the campaign on the Loire, Prince 
Frederick Charles had twenty-four of his guns disabled by their 
own fire.” The Krupp system “ requires delicate handling and 
the employment of a skilful personnel capable of sustained atten- 
tion, and under the obligation of taking extremely minute 
precautions.” ‘he initial velocity and other merits of the gun are 
not denied, 
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FIFTY-TON FLOATING CRANE, TILBURY DOCK. 


MESSRS. HUNTER AND ENGLISH, BOW, ENGINEERS. 


‘ 


wCOALs 
' 
1 


/ lng 


i 
| 
* a < 
Wi 
| COALS 
\ 
| J 
STORES 
i 
| 
‘ 
Fic.\ 


BALA’ 
BOK 


LEVIATHAN CRANE AT TILBURY. 

On Saturday, the 24th July, at the invitation of Messrs. 
Hunter and English, of Bow, a large number of gentlemen 
interested in dock and marine engineering visited Tilbury, 
where in the basin of the new docks the great floating crane 
Leviathan, recently completed by Messrs. Hunter and English, 
under Mr. Walter Hunter's patent system, to the order of the 
East and West India Dock Company, was shown under steam, 

The hull, which is of iron, 
is 110ft. long by 44ft. beam, 
and with a depth of 9ft. This 
hull is divided into a number 
of watertight compartments 
by longitudinal and transverse 
bulkheads, reaching to the 
deck, which is about 3ft. 6in. 
above the water level. In the 
centre of the hull a plate 
cylinder 26ft. in diameter is 
built, reaching from deck level 
to the bottom of the ship, and 
forming an integral part of 
the structure. To the upper 
edge of thiscylinder is attached 
a curb or circular railway, on 


| indicate 160 horse-power collectively, and propel the vessel four 


and a-half miles per hour. Steam is furnished by one return | 


tube marine boiler to the whole of the machinery, which com- 
prises, in addition to the four engines already described, two 
donkey and bilge engines, and a centrifugal pump engine for 
circulating the water in the surface condenser, to which all | 
the exhaust pipes return. 

| The steam and exhaust pipes from the crane pass up the | 


Ks SS S 


which run the steel rollers 
which carry the turntable of 
the crane. The frame of the 
crane is constructed of wrought 
iron plates and angle iron, and 
the jib—which consists of two 
members, circular in section 
—is made of steel. The crane 
etructure is itself balanced by 
cast iron kentledge placed in 
the framing, co that the mova- 
ble counterbalance, the method 
of adjusting, which formsa part 
of Mr. Hunter’s patent, has 
only to counteract the weight 
of the load which is being 
lifted. The weight is lifted by 
winding a steel wire rope with 
threefold purchase on a barrel 
driven by worm gearing. One 
pair of engines—controlled by 
one lever—winds, holds, lowers, 
or swings, and an additional 
pair of small engines adjust the 
counterbalance weight by means of two leading screws. These 
engines are also entirely controlled by one lever, brought to the 
driving platform. Swinging is effected by means of a friction 
clutch, bevel gear, and a circular rack and pinion. The pro- 
pelling gear consists of two pairs of compound horizontal 
engines driving twin screws.. The engines are arranged at a 
distance of 20ft. centres, in a very spacious engine room. They 


OLDHAM AND RICHARDS’ FRICTION CLUTCH AND PULLEY. 


_ found that the vessel can be steered with great nicety by the 
reversing levers, and turned in her own length. Two capstans on 
the port side are worked by a horizontal shaft extending along 
the caleniie of the deck ; they are driven by friction gear from 
the propelling engines, which can be disconnected from the 
propeller shaft for the purpose. At the trial rails in bundles, 
| of a total weight of fifty-seven tons, were easily lifted at the 
rate of ten feet per minute; swinging a complete circle took 
four minutes, although it can 
be done in less time. The jib 
covers a radius of 52ft., and 
can lift about 70ft. above the 
water line; it is therefore 
capable of raising the heaviest 
boilers and masting the largest 
ships in the port of London. 
Having received its load it can 
then steam with it to any 
desired place in the dock or to 
any waterside works in the 
river. A further advantage of 
these floating cranes appears 
to us to lie in the fact that 
their use does not preclude the 
ordinary operation of loading 
or discharging cargo alongside 
a wharf being carried on 
timultaneously. The floating 
crane would of course come 
to the off-side. Its large 
swing enables it to raise guns, 
boilers, armour plates, or other 
heavy weights from the deck 
of a ship and deposit them in 
barges on the other side of its 
own hull. It is fitted with a 
whipping hoist for weights up 
to ten tons, and appears to us 
likely to supersede for many 
purposes the cumbrous shear 
legs of the past. A smaller 
crane on this principle was 
supplied by Messrs. Hunterand 
English to the Albert Docks 
some five years since. We 
should mention that this 
crane has been so well de- 
signed that it is easily 
handled by a crew of six 


Nd 


frame, which constitutes the pin of the turntable, and is sur-| men. Below is appended a list of toon imensions :— 


rounded by vertical friction rollers,and they are fitted with steam- 
tight swiveling joints. By condensing the steam instead of 
allowing it to blow about and obscure the vision, one fertile 
source of crane accidents is eliminated, and an important 
economy effected. The twin screw engines are worked 

reversing levers from the after deck. A caller is fitted, but it is 


rake of .. .. 52ft. Oin. 
1 between centres es 91ft. Oin. 
» above — line eo 92ft. 
os 50 tons. 
Hoisting barrel, diameter of .. .. .. 86in, 
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Roller path and curb, diameter of 26ft. 
Spur segment, diameter of .. .. .. .. .. 14ft. Tin. 
isting engines, double high-pressure and 
Propelling engines, compound condensing .. arid 
Screw propellers, diameter of.. 
” 6ft. 6in, 
Boiler, diameter of .. .. .. 
», tubes, number of.. 78 
Condenser, surface of oe ee oo ce co 800 square feet. 
” number of tubes .. .. .. 360 
diameter of tubes.. .. .. .. jin. ext. 
” 4ft. 3in. 


HONE’S PATENT AUTOMATIC SINGLE-CHAIN 
EXCAVATOR AND ELEVATOR. 
Tue Hone’s excavator and elevator, which we illustrate by the 
accompanying engravings, is manufactured for the patentee b 
the Thames Ironworks and Shipbuilding Compary, Blackwall, 


It can be worked from any ordinary derrick or crane, being self- 
contained and independent of all balance gear and other special 
attachments. The two principal features of these machines are 
the automatic locking and discharging gear, and the arrangement 
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of rack and pinion, whereby a down OF eae of much value is 
put upon the frame when lifting. G) ay og of the latter 
arrangement will be obvious to those who have had experience 
in digging machinery, where the great difficulty is to keep the tool 
to its work in hard material, and to avoid closing with light loads. 


~ 


The ordinary purchase adopted is five to one, and when at work 
lifting, the upper e can be seen descending closer to the 
work, until the machine is closed and the load is made. These 
machines have, we are informed, given good results as corn 
elevators at the Millwall Dock, making an average of 130 lifts 
per hour with full loads of thirty-two bushels of wheat, oats, 
&c.; as mud elevators in the Royal Albert Docks, where they 
have been in constant work lifting ballast and sludge at the rate 
of 100 tons per hour from the docks into railway trucks ; as coal 
elevators at Messrs. Tates, where one machine has superseded a 
gang of coal-heavers, emptying a barge of coal 120 tons, in three 
and a-half hours—thus, we are told, saving about £9 per week ; 
as excavators at the Charing Cross extension bridge works for 
cylinder sinking ; and at Rochester for chalk digging, where they 
have given uniformly satisfactory results. It is also specially 
adapted for use under water, as should the machine foul any 
a is often the case—it can be cleared without the use 
of a diver. 


PORTABLE SLEEPER PREPARING MACHINERY. 


WHEN wood sleepers have to be prepared in saw mills at one 
or two fixed places on a great railway, considerable loss of time 
as well as expenditure on carriage often results. To avoid these, 
Mr. Ramsbottom, one of the directors of the Lancashire and 
Yorkshire Railway, has devised a set of portable machinery for 
the preparation of the creosoted sleepers on the spot where they 
may be required, or from which supplies may be most readily 
taken. The machinery has keen made under Mr. Ramsbottom’s 
superintendence by Messrs. Thomas Robinson and Sons, of 
Rochdale, and is illustrated by the perspective and sectional 
engravings which we now publish. 

This "pn is for adzing the sleepers for the chair seatings, 
boring the spike holes, and driving in the spikes when the chairs 


are placed in position. It consists of a combined sleeper adzing 


YY 


4, 


attached to the side of a railway truck on which the machine is 
mounted, and the chair is placed in position with the points of 
the spikes and treenails in their respective holes ; the sleeper is 
then swung round on the turntable till one end is in position 
under the steam cylinder, when the piston descends, and with 
four clipped driving tools or punches in the end of the rod, 
drives home the spikes and treenails with a pressure of about 
ten tons. Then the other end of the sleeper is in similar manner 
brought into position under the cylinder and operated upon. 
The plate upon which the spiked part of the sleeper rests is 
supported somewhat loosely, and with a slightly springing or 
compressible support of india-rubber. After the steam has done 
its work on the upper side of the piston, it exhausts into a 
receiver fitted with a relief valve loaded to 11b. pressure per 
square inch, and which communicates with the underside of the 
piston for raising it. This plant of machinery is capable of 
adzing, boring, and spiking about three sleepers per minute. 


A NEW FRICTION PULLEY. 

A sHorT time back, in our Lancashire Notes, reference was 
made to a new friction pulley patented by Messrs. Oldham and 
Richards, of Manchester, and we now give an illustration, show- 
ing in section the construction of this pulley. The special 
feature of the new pulley is that it is so arranged that it combines 
in one pulley the three different motions of driving, reversing 
and loose running, and not only dispenses with the two additional 
pulleys usually required, but also with any necessity for a strap 
guider or fork, as the strap moves only on the one pulley. In 
addition to the very compact arrangement thus secured, there 
is also much less wear and tear on the belting, whilst there is 
none of the loss of time required in moving the strap backward 
and forward as required to one or other of the three pulleys in 
the old style of driving, the different motions of driving, revers- 
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and boring machine, see Figs. 1, 2, and 3, and engine for driving , 


it, and a steam spike driving machine, Fig. 4. Each of these is 
mounted on a railway truck, so that the plant can be moved 
about like ordinary rolling stock, and set to work atdifferent places 
on the line. The sleeper adzing and boring machine is automatic 
in all its operations. When the sleeper is placed on the machine, 
which will be done by sliding it along on guide planks from 
the sleeper pile, it is caught by a pair of dogs, which project 
through and above the machine table, and are hung on two 
carriages which travel to-and-fro on rails just below the top of 
the machine. The sleeper is thus first passed over two revolving 
cutter blocks, Fig. 2, which adze cut or trim into the proper 
form the chair seating, or part upon which the chairs are 
fixed. The sleeper is next carried or pushed over the boring 
augers, where it remains stationary whilst the augers ascend, 
and bore all the eight holes for spikes and treenails at once; 
meanwhile, the feecing dogs return and feed up another sleeper 
in a similar manner, the second sleeper pushing forward the first 
sleeper as it comes into position for boring. The to-and-fro 
motion of the carriages K, Figs. 3 and 2, which carry the feeding 
dogs, is worked from two disc cranks, which are fixed at the 
end of a shaft, on which is also keyed a large cam C, which 
controls the ascent and descent of the boring augers ; this shaft 
is driven by fast and loose pulleys, so that the feed can be 
instantaneously stopped or started as desired. The boring 
augers are made to ascend for feeding by means of the weighted 
lever L, the cam simply controlling their ascent and lowering 
them, so that should the drills get choked in their work, or come 
in contact with some hard substance in the timber, they would 
stop boring. Their carriers would simply cease te ascend, and 
the cam, when it worked round, would lower them from the 
sleeper and so prevent breakage. The sleeper adzing and boring 
machine is driven by a 2in. cotton rope from the grooved fly- 
wheel of a 10-h.p. double-cylinder semi-portable engine with 
cylinders mounted on the top of a boiler of locomotive 
type. The engine makes 200 revolutions per minute, and to 
ensure steadiness at this high speed the cranks are set at 
opposite centres. The speed of the engine is controlled by a 
“ Pickering ” governor. 

The sectional engraving, Fig. 3 herewith, shows the mode of 
operation of the machine more clearly. The cam C shown in 
dotted lines acts against the roller E at the end of the lever B, 
which, being upon the same spindle, actuates the lever L, and 
thereby pushes the spindle step T, carrying the spindles P P, 
downwards against the resistance of the weight W, which tends 
always to raise the spindles, and is the only lifting force. The 
sleeper pushers or dogs F are worked by the crank disc on the 
cam spindle G, the rod M, lever D, and rod N connected to the 
carriage K. The hollow in the cam gives the augers a partial 
withdrawal durirg their passage through the sleeper for clear- 
ance, 


The steam g—Fig. 4—machine is for driving in by 
steam the spikes and treenails which fasten the chair on 


pressure 
the sleeper. This machine in its action is somewhat similar to 
a steam rivetting machine. A large inverted cylinder is carried 
in a strong wrought iron framing, at the back of which is fixed 
@ vertical boiler. The sleeper is placed on a small turntable, 


Fig. 3-SLEEPER PREPAING MACHINE SECTION. 


ing, or running loose being controlled by a lever acting direct 
upon the pulley. Although specially designed for planing 
machines, this new pulley can be adopted for many different 
kinds of driving, and the driving and reversing can be made to 
run at one and the same speed or to reverse at quick speed as 
arranged for planing machines. The construction of the pulley 
is shown pretty clearly in our illustration and it will only be 
necessary to explain briefly the letter references on the different 

A represents the portion which runs as the loose pulley ; 
B 1s a fast cone inside the pulley for cutting ; C the reversing 
cone ; D is the bracket supporting the pulley and shaft, this 
bracket being secured to the side of the machine ; E is a nut 
for adjusting the reversing cone ; F is the pulley shaft ; G G are 
nuts screwed on the sleeve to keep the loose pulley in required 
position ; lisa rod connected with the machine for reversing 
the sleeve ; and J the reversing pinion. 


ALLEN’S GUMMING MACHINE. 


Numerous forms of gumming machines have been brought out, 
many of which have been unsatisfactory in action or complicated 
and expensive. A very simple and effective machine is shown 
by the accompanying ‘engraving ’as made by the Allen Machine 
Company, Halifax, and sold by Messrs. New and Co., London. 
It consists of a turned metal roller running in a gum trough, 
and a small roller with india-rubber rings upon it for carrying 
the labels or other pieces of paper to’ be gummed past the top 


of a strickle bar, by which excess gum is scraped off, and under- 
neath a guide bar which forces the paper to press lightly against 
the gummed cylinder. The — may be passed through as 
shown in the engraving, or the edges only may be gummed by 
passing them under the rubber ring at the end of the roller. 
The rollers are worked at speeds corresponding to their 
diameters, and the pawls shown prevent the wheels being turned 
in the wrong direction, and thus avoid any gumming of the 
wrong parts or spoiling of papers. 
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PATENT DRAWINGS.—New rules have recently been issued with 
respect to patent drawings. The sizes are, amongst other altera- ses 
tions, reduced to 8in. by and 18in. by l6in., with a half-inch 
margin all round, 
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LITHANODE.' 
By Drsmonp G, FITZGERALD, 

THE object of the present paper is to draw attention as briefly as 
possible to a subst for which it is claimed that it constitutes 
the negative element, par excellence, for voltaic batteries, primary 
or secondary, and also a perfect anode for the electrolytic separa- 
tion of the most electro-negative elements—c g., chlorine. It may 
be az well at once to specify the main desiderata in a negative 
voltaic element, and also the essential conditions in an anode 
applicable generally and commercially in electrolysis. 

A negative voltaic element should be not only strongly electro- 
negative—inoxidisable—in itself, but also capable of retaining its 
electro-negative condition when constituting a cathode traversed 
by a—comparatively—strong current for a—comparatively—long 
period of time. The electro-negative material of which it is con- 
stituted should not be associated with any relatively electro-positive 
substance, in contact with it and with the electrolyte; or, in other 
words, local voltaic action should be impossible. It should not be 
liable to disintegration or corrosion. From an economic point of 
view it is essential, in order to render practicable the use of the 
element on an extended scale, that the abstract cost of the energy 
developed by means of the voltaic combination of which a given 
negative element forms part should not exceed one halfpenny per 
horse-power hour. It is most desirable, and it is also quite within 
the limits of practicability, that this cost should not exceed half 
this value. In other words, it is most desirable that we should be 
able to show in any given locality that we can restore to a given 
battery, constructed with the given negative, the energy corre- 
sponding to an expenditure of 736 watts during one hour by means 
of the combustion of one farthing’s worth of coal. From another 
economic point of view, it is desirable in certain applications that 
the ratio of battery work to weight of negative element—inclusive 
of depolarising substances—necessary to develope this work should 
be relatively high. Lastly, an efficient negative voltaic element 
must possess a degree of conductivity such as will admit of a very 
low ratio between the quantity of energy converted into heat by 
the passage of electricity through its substance and the quantity 
of energy converted into heat by the passage of electricity through 
the electrolyte under the best conditions obtainable. Excepting 
the substance now presented to your notice, there is no negative 
voltaic element in which all of these desiderata are fulfilled. The 
essential conditions in an anode applicable generally for electrolytic 
decompositions on a large scale are that it must be chemically un- 
attackable, both by oxygen and by chlorine in the nascent state ; 
it must not disintegrate by the action of the gases evolved from its 
surface; surfaces of any required area must be obtainable without 
any liability to augmented resistance, and consequent sparking and 
heating at joints in the material; it must possess sufficient hardness 
to resist abrasion by contact with ores, &c.; and its cost must be 
small. The applications for an anode fulfilling all these require- 
ments are practically unlimited ; but, with the exception of the 
substance I now bring before you, there is no material possessed of 
all these desiderata. 

This substance termed lithanode, which for some time past has 
been known to a few electricians in this country and in France, is 
peroxide of lead in a dense, coherent, and highly conductive form, 
obtained, without any admixture of inert cementing or agglutin- 
ating material, and free from any contact with lead or other oxi- 
disable body, by a process of which the original and essential 
features are described in my patent specification of April 15th, 
1855. But before adverting to the principle involved in its manu- 
facture, it will be interesting to glance at the raison d’étre of litha- 
node, and to its position in the series of inventions by which the 
storage battery of the near future has gradually been evolved. 
Planté obtained peroxide of lead—almost identical in chemical 
composition with lithanode—in the form of very thin layers in 
contact with metallic lead. The objections to Planté’s negative 
were due to the difficulty of sensibly augmenting the thickness of 
the layer of peroxide initially obtained, and also to the local action 
between this layer of oxidant and the metallic lead beneath it. 
The former of these objections was overcome by Faure, whose in- 
ventions rendered it possible to obtain layers of active material of 
any required thickness. The objections to Faure’s negative were 
threefold: first, the necessity for the use of parchment paper or 
felt to maintain the layer of active material in position; secondly, 
the liability to defective contact between this layer and its sup- 
porting lead plate; and, thirdly, the local action between the 
peroxide and the metal, limited, it is true, by the circumstance on 
which the preceding objection is based, but resulting, nevertheless, 
in a continuous waste of energy and in the ultimate destruction of 
the supporting plate. The first of these objections, and, to a great 
extent, the second also, have been obviated in the Faure-Sellon- 
Volckmar accumulators manufactured by the Electrical Power 
Storage Company; but the third objection is still applicable to the 
negative element in this otherwise greatly perfected form of 
secondary battery. Obviously the next step in the process of de- 
velopment was to realise the condition I have referred to, under 
which local action is entirely precluded. This step almost neces- 
sarily involved a complete alteration in the form of the negative 
element, and a coherent plate of active material, independent of 
any surface support, afforded the most perfect solution of the pro- 
blem; although in certain cases a support of non-conducting 
material might be useful. The question was, how to obtaina 
dense coherent plate of peroxide of lead without the use of any 
cementing or agglutinating substance of which the effect would be 
to augment fatally the resistance of:the electrode. This question 
has received a practical solution only after many failures, some of 
which bore at first the appearance of success. If we mix oxide of 
lead with water, and mould the plastic mass thus obtained into the 
form of a plate, this, as might be expected, will be very friable 
when dry; and, when immersed in a fluid, will resolve itself into the 
original pasty form. In order to obtain a coherent solid, without 
the use of an inert cementing body, it is necessary to produce a 
molecular change in the plastic mixture, so as to cause it to “‘ set.” 
Such a molecular change may most readily be brought about by a 
partial chemical change occurring in the moulded mass, provided 
such change be not too rapidly effected. If, for instance, we 
blend a certain proportion of finely-divided metallic lead with the 
oxide of lead and water, the re-arrangement of molecules due 
to the gradual oxidation of the lead in presence of air will 
have the effect of greatly increasing the cohesion of the mass 
so as to allow of its immersion in a fluid without disintegra- 
tion. The resulting plate, when electrolytically peroxidised, 
will possess a considerable degree of cohesion and hardness 
constituting the product known to some electricians under 
the somewhat barbarous term of petranode. Setter still— 
and this is the invention to which I would draw your attention—if 
we mix our oxide of lead with a solution of a salt which will gra- 
dually be decomposed by the oxide—as, for instance, ammonic 
sulphate, from which ammonia is evolved whilst a certain propor- 
tion of the lead oxide is converted into plumbic sulphate—we may 
obtain a dense and coherent mass which, when electrolytically con- 
verted into peroxide of lead, constitutes lithanode. 

From what has been said, it will be seen that this substance is in 
chemical composition almost, if not quite, identical with the active 
material in the anodes of the various forms of secondary battery 
which have been proposed for use on a large scale. The difference 
is one of molecular constitution, allowing of the use of an anode 
wholly composed of peroxide of lead, and consequently entirely 
free from the liability to local action. Moreover, the anode in 
question—unlike those which may be constructed with chemically- 
produced peroxide of lead—possesses in sufficient degree the 
quality of conductivity, and will withstand without deterioration 
and for an indefinite period the effects even of very rapid charge 
and discharge. When used in voltaic batteries, either primary or 
secondary, it offers a threefold advantage—first, it gives us a per- 
manent element in lieu of one which contains the elements of its 
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own destruction ; secondly, it economises the energy elsewhere 
expended in local action; and thirdly, it enables us to reduce the 
weight of the apparatus, The importance of this result does not 
need to be insisted upon in addressing electricians and electro- 
chemists. For the first time, we have it now in our power to con- 
struct an anode which with absolute impunity will withstand the 
— of a perfect voltaic negative—the electrolytic evolution of 
chlorine. 


At the close of his paper, Mr. Fitzgerald exhibited an experiment 
which, he observed, was not primd facie of a very scientific character, 
but which, nevertheless, implied a great deal in favour of the 
lithanode element. A couple constituted by a strip of zinc, and 
between two and three square inches of platinum foil, immersed in 
dilute sulphuric acid, was circuited through an electric bell without 
producing any effect. The platinum was then replaced by a narrow 
strip of lithanode, which was slowly lowered until it came into 
contact with the electrolyte, a gentlemen present being requested 
to clap his hands the t the lithanode touched the acid. It 
was pointed out that the sound of the bell commencing to ring 
and the clapping of the hands were simultaneous. 


DISTRIBUTING ELECTRICITY BY TRANS- 
FORMERS. 


A PAPER was read before the British Association on this subject 
by Mr. Charles Zipernowsky. After a brief reference to the several 
attempts that have been made to overcome the difficulties in the 
way of lighting a considerable area by means of electricity since 
the subdivision of the electric light has become an accomplished 
fact, the author pointed out that a practical system of distributing 
electric energy over a large area can only be based upon the use of 
high tension currents for conveying the energy from the generating 
centres, in combination with some mode of reducing the high ten- 
sion to the limits of difference of potential which can be made use 
of without danger or difficulty. This limit is at present about 
100 volts. Many methods have been suggested for meeting these 
conditions, Thus a counter electromotive force can be introduced 
into the high tension circuit, as in the case of accumulators, and 
the terminals of such a device connected with the lamps, &c. The 
cost is, however, a grave defect of this system, and the high ten- 
sion current which exists at each lamp might lead to fatal conse- 
quences, After referring to the electric transmission of power as 
another means of overcoming the difficulty, the author discussed 
the use of induction coils or “‘ transformers” in some detail, tracing 
their use in the first instance to C. W. Harrison in 1857, Among 
subsequent workers Jablochkoff, C. T. Bright, Fuller, Varley, 
Haitzma Enuma, Gaulard, and Gibbs were mentioned; and he 
pointed out that the want of success was in great part due to the 
fact that the transformers were connected up in series, an arrange- 
ment which is only suitable for use with an invariable number of 
lamps in any one secondary circuit, or when each transformer 
supplies only one lamp. 

Besides considerations in regard to cost the conditions to be satis- 
fied by a system of electric distribution are stated as follows :—(1) 
Perfect independence of the several consumption devices, (2) Abso- 
lute and relative economy, so that the consumption of energy is in 
proportion to the number of lamps in use. (8) All regulation to 
be concentrated at one central station. The author then proceeded 
to describe the method he has devised in conjunction with M. Max 
Déri, and, with the assistance of M. O. T. Blathy, to satisfy the 
above conditions, This is based on the fact that with a constant 
primary tension the dary one will vary only in proportion to 
the internal resistances of the coils; and as the resistance of each 
coil is less than 1 per cent. of the external resistance, the secon- 
dary tension will not vary more than 2 per cent., whatever be the 
intensity of current supplied to the consuming device. Constancy 
in the primary tension at the transformer terminals is secured by 
connecting them in multiple arc with the main line, and the 
arrangements are such that current and tension are distributed in 
the primary circuits, much as in a low-tension direct-supply 
system, the transformers simply acting as tension-reducing devices, 
Instead of the old Rhumkorff coil pattern of transformer, a form 
is adopted such that the lines of magnetic force circulate entirely 
in iron, or as nearly so as possible, by which arrangement a con- 
siderable economy of magnetising force is effected, and other 
advantages are at the same time gained. Two forms of trans- 
former made on these principles are described, as well as the self- 
regulation of alternating current machines, which is especially 
valuable in installations of moderate size. This system is at 
present in use in the towns of Gerona, in Spain, Lucerne, in Milan, 
and stations are in course of erection in Turin and Rome. The 
arrangements for the last-named are explained in detail and 
illustrated by a diagram, and the author concludes by pointing out 
that although the last word has not yet been spoken in relation to 
the distribution of electricity over large areas, the above system is 
the only one with which he is acquainted that approximates to the 
fulfilment of an ideal distribution. 


THE ENGINEERS OF THE TyNE.—Commander W. E. Darwall 
must have felt a good deal of pleasure when the circumstances of 
the recent gale, in which his troopship the Tyne was caught, 
enabled him, when all was safe, to thank the engineer staff of 
the ship for their praiseworthy exertions, by which that safety 
was secured. On the quarter deck he publicly thanked the chief 
engineer and his staff of all grades, and thus set a good example 
in giving thanks when thanks were due. It is very seldom that 
the services of the engineers are properly recognised, and the more 
credit is due to Commander Darwall for his appreciative action. 
Mr. W. A. Harvey is the chief engineer of the Tyne, and Mr. A. 
T. Webb the assistant engineer. 


A Sare PETROLEUM Lamp.—A perfectly safe self-extinguishing 
petroleum lamp has been made by Mr. E. Phillips, of 84, Bishops- 
gate-street Within. It is constructed in such a manner that a 
central-weighted rod descends within the lamp, no matter how 
quickly tilfed over or knocked down, and extinguishes the light, 
the rod being attached to an extinguisher, which first rises and 
surrounds the wick and then covers it. When the lamp is stood 
upon a table, the weighted rod is pushed up, and is ready to 
descend within the lamp body simultaneously with any accidental 
movement of the Jatter. The lamp is made in different forms, 
including the ‘‘ Shaftesbury,” a cheap lamp, and is most highly 
spoken of by the Petroleum Association, Sir F. Abel, Sir James 
Douglas, and Mr. Boverton Redwood, by whom the lectures on 
petroleum were given last year at the Society of Arts. 


LIVERPOOL ENGINEERING SocrEety,—A paperentitled, ‘ Dredging 
at Whitehaven Harbour,” by Mr. John S. Brodie, engineer to the 
Town and Harbour Trustees of Whitehaven, was read by the hono, 
rary secretary—in the author’s absence—on Wednesday night week- 
A short description of the harbour of Whitehaven, as regards the 
silting of the entrace to the harbour and the means adopted to 
keep the silt down, was given, and the opinion of the original 
engineer of the harbour works, the late Sir John Rennie, 
P.P. Inst. O.E., as stated in his book on ‘‘ Harbours,” was quoted, 
as showing that that eminent harbour engineer fully foresaw the 
difficulty of preventing deposit of silt in harbours such as White- 
haven. The three systems of “‘ ladder” dredging, “‘ grab” dredg- 
ing, and lifting sand from the harbour by means of steam cranes 
and manual labour were then described in detail as carried out at 
Whitehaven, analysed, and compared; and the method of improv- 
ing the fairway to the harbour by means of induced tidal currents 
and the resulting advantages pointed out. The paper concluded 
with a few general remarks as to the most efficacious and econo- 
mical means of preventing deposits in close harbours situated on 
exposed alluvial coasts. 


AMERICAN NOTES. 
(From our own Correspondent,) 
New York, October 16th. 

THE week’s business in railway traffic between this city and 
Chicagn shows an increase in volume, and the shipments from 
Chicago Westward also show a similar improvement. Eastern 
shipments from Chicago have not yet begun to swell, partly 
because of the moderate export demand for wheat. The hardware 
establishments throughout the New England States are rapidly 
increasing their shipments to plete September orders, because 
of the possibility of an advance of freight rates on November Ist, 
The receipts of lumber from the North-west and South have been 
heavy, because of the anxiety of wholesalers and retailers to 
stock up for the winter, under the indications of a further 
advance in all kinds of lumber. The agents representing Pennsyl- 
vania iron and steel making interests have closed a multitude of 
contracts f xr crude and finished iron, plates, tank, pipe, steel 
rails, and structural iron. The bridge-builders have procured 
a good many large contracts, at prices ranging from 2c. for angles 
to 8c. for girders. Large home contracts have been placed for 
steel rails at 34 dols. Two or three foreign contracts have been 
placed at 4 dols. higher for Gulf delivery. Contracts will be closed 
next week for Pacific coast delivery. All kinds of iron and steel 
continue in very urgent demand, and pig iron is well sold up for 
ninety days in Pennsylvania, Ohio, and Alabama, There is every 
indication of strong prices, and therefore consumers are making 
liberal purchases where they can do so on a basis of present prices 
for future delivery. Forge iron had advanced 50c. in both Easter 
and Western Pennsylvania, and prices are to-day, for specia 
brands, 17 dols. and 16 dols. 50c. respéctively. Bessemer iron is all 
sold up; this year’s production of lake ore will reach 3,000,000 tons, 
and the Cuban and Spanish imports will likely reach 1,100,000 
tons. These receipts are largely in excess of former years. Last 
year’s ore imports were less than 400,000 tons, Active prepara- 
tions are being made to develope new ore properties. Muck bars 
are selling at 31 dols. at mill in Eastern Pennsylvania, and 27 dols. 
50c. in Western Pennsylvania. Merchant bar iron is ranging from 
1 dol. 75c. to 2c.; plate iron, 2c. to 2}c.; old T rails, 21 dols, 50c. 
to 22 dols.; English double-heads, 22 dols, 50c. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

IRONMASTERS have this week again cause for speaking in a satis- 
factory manner of the tendency of the market for pig and finished 
iron, The demand which is finding expression for finished iron is 
not increasing at a rapid pace; still orders are decidedly more 
numerous than recently, and the works are all better employed. 
Beyond question it is the sheet trade which shows the most 
animation, there being a greater desire by consumers of this iron 
to buy forward, than among consumers of any other description. 

The higher prices asked in some quarters have had a tendency to 
restrict business, yet most makers appear to now have a fair 
reserve of orders, Sellers in Wolverhampten yesterday, and in 
Birmingham to-day, were disinclined to o™ from the stronger 
position recently occupied, and they still quote the 5s. to 10s, 
advance. Sheets of 24 w.g. could not be had under £6 5s. per ton 
for galvanising sorts, and numerous makers demanded £6 10s, 

Galvanisers maintain as firm a front as possible, and the orders 
which are reaching them on colonial and South American account 
are of considerable extent. Numerous firms are booked forward 
up to the end of the quarter. If the improvement continues, vats 
which have been idle for a long time will be again filled. Makers 
are returning orders offered to them at anything like the old rates, 
declaring that the 10s, advance lately declared must regulate 
future business, Prices vary greatly, but ordinary brands are 
quoted on the open market £10 5s. per ton for 24 g., delivered 
Liverpool in bundles, and £10 15s, in skeleton cases. Consumers, 
however, state that they are getting supplies from some makers at 
under these rates. On the other hand, too, there are firms who 
will accept nothing less than £10 10s., Liverpool, in bundles. 

The marked iron houses are not much busier than they were 
— to quarter day, but there are certainly more inquiries and 

ess reluctance on the part of buyers to pay the standard rates, 
Makers are therefore in better spirits. The improvement in the 
position of the colonists as buyers is already being felt by makers 
in receipt of rather more colonial orders. £7 is still quoted for 
marked bars; £7 12s, 6d. for ‘‘ Round Oak” descriptions; and 
£6 for second branded qualities, 

The position of the unmarked bar makers is improving more 
than the position of the best houses. The common bar firms are 
the first to be affected by the stronger prices which the pig makers 
are demanding, and they are quoting a rise of from 2s, 6d, to 5s, 
ned ton. Buyers, however, state that they can still place orders 
or prompt delivery at the old prices. The market minimum for 
bars is now £5 15s.; and some firms, who before were quoting this 
price, now ask £5 17s. 6d. Certain hoop and strip makers also ask 
the 2s, 6d. rise reported last week, making hoops £5 7s. 6d, to £5 10s, 
for common export sorts, and strips £4 17s. 6d. to £5, ; 

The pig iron trade is again firmer this week. Sellers of imported 
sorts are so satisfied that the market will further improve that 
they stated in Birmingham this afternoon that they prefer to do only 
little business and to ‘‘ wait for the market.” Buyers, on the other 
hand, believe that the increased production which will occur so 
soon as prices have got up to a really buying level will prevent 
prices from rising so rapidly as sellers are anticipating. Lincoln- 
shire pigs are advanced from 40s, 6d, to 41s. delivered here, 
Northampton pigs are quoted, this week, as high as 37s. in some 
instances, but hardly more than 36s. 6d. can be actually obtained. 
Good brands of Derbyshire are, however, realising 37s. and 
occasionally 37s. 6d. The advance in hematites is very pi . 
sellers of west coast brands being very strong. The Barrow Com- 

any quotes a further 2s, advance this week, bringing prices to 56s. 
for forge sorts. The Ulverston Company quote 55s, delivered. 

Native pigs are not recovering themselves so rapidly as imported 
brands. The advance on the 2nd and 3rd class sorts is still no 
more than 6d, to 1s. 6d. per ton, and although those all-mine 
makers who were down very low are trying for a 2s, 6d. rise here 
and there, they are not as yet very successful, -mine pigs are 
now 52s. 6d, to 55s.; Staffordshire part-mines, 37s. 6d. to 42s, 6d.; 
and common, 27s. 6d, to 30s. 

Puddled bars have followed pigs, and have advanced 2s, Gd. to 
5s. per ton in quotations, which now become £3 7s. 6d. to £3 10s, 
per ton. Sellers of Welsh scrap iron, composed mainly of sheet 
shearings, are trying for a rise of 2s, 6d. per ton, bringing prices up 
to 42s. 6d, Buyers, however, are not o> poo at present to give 
the advance, and offer contracts at the old rates. Current prices 
only mean to makers about 30s., or at most 32s. 6d. per ton at the 


works in Wales, and agents state that principals are lering 
whether they had not better consume the scrap themselves rather 
than put it upon the market, 


This week the Chillington Ironworks, Wolverhampton, which 
have a long history as the property of the late Chillington Iron 
Company, which was well known throughout the kingdom, have 
been offered for sale piecemeal, in a dismantled condition, under 
the auctioneer’s hammer. The plant totalled some 2000 tons of 
ironwork, and the prices realised were greatly in buyers’ favour. 

There is important steel news from North Staffordshire. It is 
that the Shelton Bar Iron Company, in which the shareholders are 
the Earl of Granville and some of his lordship’s private friends, are 
commencing to lay down at their Hanley works the new steel 
works which I d some ths ago had been determined 


upon. The basic process is, it is believed, the method which has 


been adopted, and rumour has it that the sum to be spent upon the 
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new venture is as much as £150,000; but such an estimate must be 
largely excessive. The new works will be almost the pioneer steel 
works in North Staffordshire, and thecompetition of thesteelmasters 
from the North of England is one of the main reasons which has 
induced the noble owner to lay down the new establishment. 

Business in the iron trade of North Staffordshire is participating 
in the general revival. Orders are coming to hand with increased 
freedom, and some makers can now see work ahead for several 
weeks, The specifications arriving warrant the mills being run 
about five hours per week. Common and ordinary bars have 
advanced in quotation 2s. 6d. per ton. 

On Wednesday there was an adjourned meeting in Wolver- 
hampton of the South Staffordshire Mining Accident Fund, when 
it was resolved to pr with the scheme for establishing a new 
Miners’ Permanent Relief Fund for South Staffordshire and East 
Worcestershire. 

The Indian railways are still expressing large requirements, 
which will prove an acceptable addition to current trade. The 
State Railways require steelwork for a bridge of 250ft. span, and 
the Nizam’s Guaranteed State Railways are inviting tenders for 
large quantities of railway material, This includes heavy supplies 
of transverse steel sleepers and keys and 2500 tons of steel rails— 
66}1b. Other railways, including the Bombay, Baroda, and 

* Central, and the Oude and Rohilkund, will shortly prove good 
customers. 

Some satisfactory orders will shortly be given out by the Bridg- 
town Tramways Company. They include steel rails, steel sleepers, 
bolts and nuts, and fish-plates, 

There are rumours of dissatisfaction among the Cradley Heath 
chainmakers, They are considering whether the whole trade 
should turn out again, and a decision will probably be arrived at 
next week. The Walsall chainmakers show no inclination to 
resume work, and are appealing for support from the various 
districts, 

The Bromsgrove nail makers have at length secured the desired 
advance in wages of 10 per cent. As the result of their recent 
interview with the masters at Birmingham the question has been 
seriously considered, and the employers have determined to con- 
cede the advance from Saturday week. 

The horse nail makers of Lye, Old Hill,.and Netherton will send 
a deputation to the principal employers to ask for a return to the 
2s, 6d. list. This concession the men are hopeful of obtaining. 

The Council of the Birmingham Chamber of Commerce will 
shortly convene a general meeting of the Chamber to receive a 
deputation from the National Fair-Trade League. The purpose of 
the deputation is to lay before the Chamber their views, especially 
in connection with the evidence given before the Royal Commis- 
sion. 

The Exhibition at Birmingham closes this week, after a period of 
great success, It is really a remarkable demonstration of the 
industrial capacities of the district. The whole of the exhibits, as 


he dealt at considerable length with the causes of boiler explosions, 
the different types of boilers, the remedies for explosions, and the 
results of inquiries by the Board of Trade and coroners’ juries. 
The three principal causes from which boilers exploded were 
defective construction, malconstruction, and mismanagement. 
Defective construction embraced corrosion in various forms, due to 
chemical action, fractures, due to mechanical action, and channel- 
ling, due to a combination of mechanical and chemical action. 
Malconstruction, to which some of the most disastrous explosions 
of recent years had been due, embraced faulty design and imperfect 
workmanship, and consisted in making one part stronger than 
another, imperfect staying of ends, faulty equipment ard construc- 
tion of fittings, imperfect setting, indifferent and occasionally dan- 
gerous repairs. In designing a boiler, three points must be kept 
well in view—safety, efficiency, and economy, of which safety was 
the most important, and probably no boiler answered these condi- 
tions so completely as the well-constructed standard make of Lanca- 
shire or Galloway boiler. There was no doubt that most boiler 
explosions were preventible, and what was wanted to ensure 
freedom from explosions was to place the boiler under the care of 
those who had made boiler keeping a speciality ; in short, to get a 
good boiler and then have it well loooked after. Mr. Boswell 
deprecated further Government interference in the shape of com- 
pulsory inspection or certificated engine tenters, but thought there 
was room for very great improvement in the system on which 
the Board of Trade inquiries were carried out, which were 
often the means of a complete miscarriage of justice, and 
he urged that the guilty should be punished by occasionally 
being dropped upon for the cost of the inquiry. In the dis- 
cussion which followed, the chairman—Alderman W. H. Bailey 
—uite agreed that it was only right the cost of an 
inquiry into an explosion should go against the proprietor of a 
boiler who had been found guilty of negligence, Mr. Lavington 
Fletcher, chief engineer of the Manchester Steam Users’ Associa- 
tion, remarked that nearly every explosion was attributed to the 
neglect of the attendant, but nine times out of ten this was quite 
a mistake; it was not the attendant, but the weakness of the 
boiler, that was the cause of the explosion. With regard to the 
Bill proposed by Mr. Broadhurst for compelling engine tenters to 
hold a certificate, he looked upon the object of this Bill as simply 
to raise wages. It was not the men who were to blame, but the 
boiler that was wrong, and if the object of the Bill had been to 
save life, it would have sought to ensure an inspection of the boiler, 
Mr, Lougridge strongly urged that the owner of a boiler should be 
made responsible if an explosion occurred, and this would give the 
boiler insurance companies just the influence they required to 
ensure a regular and thorough inspection of boilers without any 
recourse to compulsory inspection, which was not desirable, 
During the course of further di ion, other s also 
expressed their objection to any Government interference, either 
in the shape of a Board of Trade code of rules, compulsory 


various in their purposes as admirable in their work hip, are 
the product of bond fide manufacturers living within fifteen miles 
of the great Midland centre. The largest attendance was reached 
on Monday, when there were more than 12,000 visitors. 

The Birmingham master builders have issued notices for a general 
reduction in wages of 1d. per hour; unless a mutual arrangement 
is come to the matter will go to arbitration. The severe competi- 
tion in local contracts of builders from other parts of the country 
is the main reason for the d d. A ting of 2000 brass- 
workers, held in the Birmingham Town Hall on Wednesday, deter- 
mined to resist any further wages reductions, 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Manchester.—There is stilla good deal of buying going on in the 
iron trade of this district, but as the actual requirements of the 
users of iron have not shown any very appreciable enlargement, 
the business now being done must toa large extent be more or less 
of a speculative character. There is, however, no doubt a con- 
siderable weight of iron passing into the hands of consumers who 
have for a long time been working simply from hand-to-mouth, 
and have consequently allowed their stocks to run abnormally low, 
and who have now been induced to buy extra quantities as a matter 
of precaution against any further advance in prices ; this, although 
not for actual wants, may be regarded as a legitimate enlargement 
of buying for trade requirements, but for the present it is no 
more than a simple transference of iron from the heavy stocks 
held by makers into the hands of consumers, and it is just as 
much in existence as ever to meet the wants of consumption when 
they arise, whilst the large quantity of iron which has recently 
been sold to speculators, in many cases altogether outside of the 
trade, will of necessity have to find its way into the market again. 
Taking these facts into consideration, it would be hazardous to 
pronounce any definite opinion as to the permanence of the upward 
movement which has recently been so strongly developed through- 
out the iron trade, and it can scarcely be said that the feeling all 
through the market is one of very great confidence in the future. 
The prime mover in the advance has been, and still is, to a very 
large extent, restriction of the output; and until there is a really 
substantial enlargement of requirements for actual consumption, 
the oo in the market can scarcely be regarded as esta- 
blished on a thoroughly legitimate footing. For the present, how- 
ever, the upward movement is being well maintained, and prices 
still show a tendency to harden; but apart from what are more or 
less speculative transactions, the weight of business doing shows 
some falling off. 

The Manchester iron market on Tuesday brought together a full 
average attendance, and a fairly animated tone characterised busi- 
ness generally, with a strong tone throughout prices. Lancashire 
makers of pig iron are still booking a considerable weight of orders, 
and are very firm at 37s. to 38s., less 24, as their minimum prices 
for forge and foundry qualities delivered equal to Manchester, with 
a disinclination to sell for anything like forward delivery at these 
figures. Sellers of district brands in some instances report a 
lessened weight of business offering, whilst others still report large 
sales being made; quoted prices are firm at 36s. 6d. for forge and 
37s. 6d. to 38s. for foundry Lincolnshire, and 39s. 6d. to 40s, 6d. 
for Derbyshire iron, less 24, delivered equal to Manchester. In 
outside brands, although perhaps there has been some little waver- 
ing on the top figures, prices have shown a general upward ten- 
dency during the week, and for anboneant brands of foundry 
Middlesbrough sellers are asking 42s. 4d. net cash for prompt, and 
1s. per ton above this for forward delivery equal to Manchester. 

In hematites there has been a considerable business doing during 
the week, with a steady upward movement in prices, No. 3 
foundry qualities delivered into this district being now quoted at 
about 53s. 6d. to 54s, per ton, less 24 per cent, 

There is a moderate business doing in manufactured iron, and 
makers are in a better position as — orders than they have 
been for some time past, with the result that they are now holding 
out for some advance upon late rates. They now decline to accept 
offers at under £5 per ton for bars delivered into the Manchester 
district; hoops are — at £57s. 6d., and sheets at about £6 10s. 
per ton, but for the last-named class of goods the demand is still 
a | slow, and no very material advance in prices is being got. 

ngineers and machinists throughout this district are still 
generally only indifferently employed, and no real improvement 
can as yet be reported in the above branches of trade. A few 
leading tool-makers are kept busy, and some of the principal 
boiler makers are better off for orders, but the general run of trade 
in these branches is only very slow. Locomotives builders are still 
very badly off for work, and general engineers and cotton 
machinists are but poorly supplied with orders. 

The important subject of boiler a was under discussion 
at a numerously attended meeting of the Manchester Association 
of Engineers on Saturday. Mr. 8, Boswell read a paper in which 


ection, or certificated engine tenters. Mr. Joseph Adamson 
considered that all boiler explosions were preventible, and the cause 
of them all were either selfishness, carelessness, or ignorance, 
With regard to corrosion, of which so much had been said, as one 
cause of boiler explosions, he urged that with the present numerous 
appliances for filtration there was no difficulty in supplying pure 
water to a boiler, and this was infinitely better than attempting to 
doctor impure water after it had been put into the boiler. With 
regard tv boiler inspection, whether it was under Government con- 
trol or made compulsory through the medium of insurance 
companies, he was afraid it tended to the construction of boilers 
simply that would pass and to remove the responsibility from the 
maker of the boiler to the authority by whom it was passed. 

A new method of illuminating large workshops or open spaces by 
means of what is termed the “‘Lucigen” light which has been 
recently introduced, I had an opportunity of seeing in experimental 
operation at the works of Messrs, Musgrave, of Bolton. The 
light is produced by burning creosote, tar oil, or other heavy 
hydrocarbons in a special form of burner by means of compressed 
air; the oil is thus consumed in the form of an extremely fine 
spray, and yields an intensely bright light, giving off no smoke or 
smell, and —— lighting up a large radius. The results 
obtained from three lights temporarily fixed, two in the foundry 
and one in the open yard, were very satisfactory, and I understand 
that Sir Joseph Whitworth and Co., after a trial of several of the 
lights, have ordered a large number of them for their works at 
Openshaw, whilst they are also being fixed on a number of the pit 
banks in the district. The light is not only very effective, but it 
has a further important recommendation, that it is very economi- 
cal, the patentees claiming that it will yield a light of 2500-candle 
power at a cost of about 2d. to 3d. per hour. During the past 
week there has also been a further successful exhibition of the 
light in Manchester, and they are at present being employed for 
lighting up the ground where the Manchester Exhibition buildings 
are being erected. 

In the coal trade there is a fairly good demand for house fire 
classes of fuel, and in these there is a tendency towards some 
slight advance at the close of the month; but all other descriptions 
of fuel for iron making, steam, and general trade purposes, are 
still bad to. sell, plentiful in the market, and as low in price as 
ever. 

Barrow.—The business in the hematite pig iron trade of this dis- 
trict continues steady and active, and the demand remains large 
from all sources. Home orders are numerous, and the inquiries 
from America, the Continent, and the Colonies are as brisk as they 
have been during the past few weeks; and the probabilities are 
that a very large bulk of iron will change hands before the winter 
season fairly sets in, with the view of securing deliveries in the 
early part of the new year. The inquiry is more especially marked 
from America and from the Colonies; but there is asteady demand 
from all quarters, and larger are more frequent than smaller orders. 
The output of pig iron has been increased in North Lan- 
cashire and Cumberland, and at present it represents something 
like an aggregate of 30,000 tons per week, all of which is going 
directly into consumption, and a great majority of which is of 
Bessemer descriptions. The output of forge and foundry 
iron is fairly maintained, and the demand for these quali- 
ties of metal is good when it is considered that they 
aré now largely used in cases where inferior classes of 
iron were formerly chiefly and only used, The value of pig iron is 
steadily maintained at 44s. 6d. per ton net for Bessemer mixed 
descriptions, and 43s. 6d. for forge and foundry iron. It speaks 
well for the high quality of forge and foundry iron, when the 
variance in price between these qualities and Bessemer is so small. 
Stocks of iron have been further reduced, and they are now within 
@ narrow area. Steel rails are in steady and brisk request from all 
sources, and the orders which have been placed with makers will 
maintain activity at works for some months. Further contracts 
are offering which are likely to be accepted at improved prices. 
Quotations still show a — in the direction of an advance. 
£3 17s. 6d. per ton is the value of heavy sections of steel rails, but 
in some cases as high as £4 and £4 2s, 6d. is quoted. Plates and 
slabs are in fuller inquiry. Forge steel is in fair demand, as also 
are tires. Merchant steel, however, is quiet; but there is an im- 
proving business in wire, hoops, &c. The shipbuilding trade is still 
very dull. More inquiries are, however, to hand, and new orders 
are expected. Marine engineers are busy, but ironfounders and 
boilermakers have not much to do, Finished iron is in better 
demand at fuller prices, Iron ore is brisk at from 9s, to 10s. 6d. 
at mines, Coal and coke steady. Shipping busy. 


THE SHEFFIELD DISTRICT, 

(From our own Correspondent.) - 
THE improvement noted last week is fully maintained. Hema- 
tites are sold freely at the advanced values, and a further rise 


is looked for, causing consumers to order for forward delivery. 
Common irons are also feeling the wave of revival. In some 


quarters a tendency is perceptible to regard the present move- 
ment as a mere “spurt” which will only be of temporary 
duration. I am bound to say that my information leads me 
to think there is a genuine and steady swelling of business, 
A hopeful sign is the universality of brisker trade. Not in 
one branch of industry, but all round, in the light as 
well as the heavy trades, the report. is the same. In establish- 
ments where the principals are far from sanguine as a rule, it is 
admitted that the world’s markets show recuperative indications 
which are exceedingly welcome. The head of a very important 
concern said to me this week :—‘‘ Business is undoubtedly better in 
the different markets you ask about; but if we were to make it 
public that our books are again getting filled with orders, we 
should have trouble with our men, who would probably demand 
more wages. Ard now the margin of profit is so small we cannot 
pay more; if we pay more, up goes the price of the goods, and the 
foreigners step in.” 

A very gratifying feature of the business now being done is the 
trade with Ireland. In the South, as well as in the North, and 
also in the Western districts, the merchants and dealers seem to 
be gradually recovering from the paralysis which overtook trade 
during outrage and agitation. Orders are coming in more freely, 
and, what is equally important, payments are being regularly 
made. In the Cork quarter the signs of revival are particularly 
marked. Our English and Scotch markets are also better. The 
Scotch spring journeys next year are certain to be productive of 
good orders, as a good grain harvest has been well secured, and 
the green crops—particularly the turnips, which are the backbone 
of Scotch farming—have never been excelled. 

South American merchants are now ordering pretty freely. The 
constant wars in that quarter never seem tu greatly affect busi- 
ness, The cutlery sent there is of a high quality, and the trade, 
in spite of competition, keeps good, even be:ter than it was at the 
corresponding period of last year. Australia is also sending good 
orders, and trade is well maintained in India, particularly amongst 
the European residents. The Chinese and Japanese requirements 
are disappointingly small, but they are gra lually getting larger ; 
and once the Burmah disturbances are quelled, there are hopes of 
extensive dealings with the great populations in that empire. 

“False marking,” as applied to cutlery and other goods, is 
being made a “‘ cry” in the municipal elections this season. It is 
always unfortunate when matters of trade are mixed up with 
politics, and the present is no exception to the general rule. The 
Town Council declined to accept the report of the majority of the 
Committee, as not being borne out by the evidence submitted 
to them, and by a large majority accepted the report of the 
minority, which was far less strong in its character. The 
practical result would have been to support Mr. Mundella’s Bill, 
which was the outcome of the work of the Cutler’s Company, 
who have done excellent service in preventing fraudulent 
trading. The trade unionists, headed by their leaders, 
are now calling for a Royal Commission, and declaria 
they could produce evidence which would establish the charges 
made against Sheffield manufacturers. It is not denied that 
several factors, probably a few manufacturers, have bought 
German goods and resold them, sometimes with a Sheffield label ; 
but that these things have been done generally by Sheflield firms 
is indignantly repudiated. Yet the allegation is to that effect. 
The first paragraph of the rejected report cleared up this point, 
stating that no firm of position or respectability had been guilty 
of any such practices. It is to be feared that a good deal of class 
hatred is entering into this controversy. At the first meeting of 
the trade unionists on the question, it was freely indicated that 
the masters, in the Royal Commission on the Broadhead outrages, 
had their turn, and now it was for the unionists to have theirs. 

At the Liverpool Exhibition Messrs. John Brown and Co., of the 
Atlas Steel and Ironworks, Sheffield, have obtained two geld 
medals. One has been awarded for their marine engineering 
exhibit, the new patent ribbed furnace flue, flanged boiler-end 
plates, and propeller blades being specially mentioned. In the 
submarine section a gold medal has been awarded for steel hemi- 
spheres pressed in dies out of flat plates without weld. 

The Sheftield School of Art has originated a novel and im- 
portant movement. The council offer ten free scholarship com- 
petitions among the male students of Board and other public 
elementary schools in the parish of Sheffield between the ages of 
twelve and fourteen years, who intend to be apprenticed to some 
of the staple trades of the town. These scholarships are tenable 
at the School of Art, or the branch art classes at Attercliffe or 
Lowfields, from January, 1887, to July, 1888, entitling the holders 
to receive instruction in the subjects taught at the school without 
payment of any fees. 


THE NORTH OF ENGLAND, 
(From our own Correspondent.) 


THE Cleveland pig iron trade has been very steady during the 
last few days. No further advance has taken place, but a fair 
amount of business has been done at the rates which ruled a week 


ago. 

The market held at Middlesbrough on Tuesday last was well 
attended, several merchants being present from Glasgow and else- 
where. For prompt delivery of No. 3 g.m.b. the price was firmly 
maintained at 33s. per ton. That figure is freely offered by buyers 
for delivery to the end of this year. They are willing to give 9d. 
per ton more for the first quarter of next year, and 1s, more for 
delivery to the end of June. Makers, however, have sutticient 
orders on their books to last for a considerable time; and as the 
tendency of prices is undoubtedly upwards they decline to commit 
themselves far ahead. The demand for forge iron is not so strong 
as for No. 3; any quantity being obtainable at 31s. 6d. per ton. 

Warrants are ofiered at 33s. 6d. per ton, but there are few sellers 
at Middlesbrough. Considerable business has of late been done in 
them at Glasgow at the price named. 

On Monday last Messrs. Connal and Co. had in their Middles- 
brough store 300,828 tons of pig iron, which represents an increase 
of 200 tons for the week. 

Pig iron shipments from Teesside wharves reached, between the 
1st and 25th of the month, a total of 70,628 tons, being about 7000 
tons more than during the corresponding portion of September, 
and about 8000 more than in October last year. 

The demand for finished iron is better than it has been for a long 
time, and makers are getting about 5s. per ton advance on minimum 
prices. Ship plates are now quoted £4 103, to £4 12s, 6d. per ton; 
common bars £4 10s., and angles £4 7s. 6d., all free on trucks at 
makers’ works, less 25 per cent. discount. 

Messrs. Jones Bros, have this week re-started their light sheet 
mills and nail works, 

Sir C. M. Palmer has strong faith in the ‘‘ good time that’s 
coming.” There are, he says, far more inquires for new ships; 
several orders have been booked, and more are likely to follow. 
The steel trade is better, and to some extent the iron trade ; and 
he has for long noticed that when iron improves coal is sure to 
follow. He does not believe in the doctrine that a large and com- 
plex business like that of his firm is beyond the capacity of any 
staff of officials to manage. He is sure that there is sufticient 
intelligence within the several departments controlled by his 
general manager to overcome any difficulty which may arise. All 
that is wanted to spread universal satisfaction throughout Jarrow 
is that the long-looked for good times should come quickly, and 
endure sufficiently to enable them to get some benefit from them. 

Mr. W. T. Doxford’s presidential address, delivered on the 13th 
inst. before the N.E. Coast Inst. of Engineers and Shipbuilders, 
has attracted some attention. The portion which deals with the 
statistics of shipbuilding, though interesting, is not novel to those 
who are familiar with that industry. But when the author gives 
his ideas as to the future, what he says is worthy of every con- 
sideration. Steamship owners must reconcile themselves to the 


fact that a large proportion of their property is at present prac- 
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tically valueless. Many vessels still afloat are really obsolete, and 
can never be worked profitably unless refitted with triple-expansion 
engines and otherwise altered. Mr. Doxford estimates the number 
of such inefficient steamers at 2573, and thinks nearly £10,000,000 
will have to be spent upon them during the next ten years, to place 
them in a position to compete. The larger the vessel is the better 
she will pay her owners, provided only she is able to find sufficient 
cargo and suitable dock and harbour accommodation at her ports of 
destination. 

These considerations naturally suggest others of equal import- 
ance. If the ensuing ten years have the effect of covering the sea 
with larger and more efficient vessels, that will mean permanently 
cheaper ocean transit for goods of all kinds, as well as for pas- 
sengers. The different ports of the world will, in fact, be brought 
gradually closer together. Agricultural landowners in particular 
must look out. They have suffered severely for some time, and 
are by no means happy now. But if by cheaper ocean transit the 
agricultural produce of other countries is made still cheaper here, 
that means that British land must fall still further in value, and 
with it land rents. Recent improvements in the marine engine, 
and in refrigerating machinery, are, in fact, pletely upsetting 
all kinds of hitherto sacred arrangements connected with entail, 
primogeniture, glebe lands, tithes, endowments, and other rem- 
nants of feudal times. And, strange to say, few landowners recog- 
nise that it is the mechanical engineer, and not the farmer nor the 
labourer, who is hitting them so hard. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been rather less doing in the Glasgow pig iron market 
this week. Business was very strong at about the highest point at 
the opening, but afterwards the quotations were somewhat irregu- 
lar, with considerable hesitation on the part of operators. This 
state of the market is ascribed to the difficulty of forecasting what 
effect the further restriction of the output of coals is likely to have 
upon the state of business generally. Hitherto it must be admitted 
that, so far as Scotch pig iron is concerned, the upward movement 
is largely speculative. Purchases for future shipment cannot be 
ascertained to have been made on any extended scale, and on this 
account it seems now to occur to operators that they ought to pro- 
ceed with caution. The shipments of the past week were 8651 
tons, as compared with 6531 in the preceding week, and 7210 in 
the corresponding week of 1885. The quantities sent to Canada 
and the United States are good, but from other countries the demand 
is comparatively light. Three furnaces put out in Ayrshire by 
Messrs, William Baird and Co. reduce the total blowing to sixty- 
six, as against ninety-one at this date last year, but several of the 
furnaces are to be lighted up by other firms presently. The week’s 
addition to stocks in Messrs. Connal and Co.’s stores is 1759 tons. 

Business was done in the warrant market or Friday at 42s. 114d. 
to 42s. 10}d. cash. On Monday the market was steady at 
43s. 104d. to 42s. 10d. cash. Tuesday’s market was less strong, 
with cash quotations at 42s, 11d. to 42s. 8d. Wednesday’s market 
was dull at 42s, 5d. to 42s, 44d. and 423, 6d. cash. To-day— 
Thursday forenoon—business took place at 42s, 6d. to 42s. 34d. 
cash. The market was closed in the afternoon. 

The current values of makers’ iron are :—Gartsherrie, f.o.b. at 
Glasgow, per ton, No. 1, 483. 6d.; No, 3, 44s. 6d.; Coltness, 
5ls, 6d. and 45s.; Langloan, 48s. and 44s. 6d.; Summerlee, 
493s. 6d. and 44s.; Calder, 48s. and 43s. 6d.; Carnbroe, 44s. 6d. 
anid 41s, 6d.; Clyde, 44s. 6d. and 40s. 6d.; Monkland, 44s, and 
39s. 6d.; Govan, at Broomielaw, 44s. and 39s. 6d.; Shotts, at 
Leith, 47s. and 45s.; Carron, at Grangemouth, 46s. 6d. and 
43s. 6d.; Glengarnock, at Ardrossan, 44s, 6d. and 41s, 6d.; 
Eglinton, 43s. 6d. and 39s. 6d.; Dalmellington, 44s. and 40s. 

The past week’s arrivals of Cleveland pigs in Scotland were 
51465 tons, being 2805 tons less than in the same week last year. 

The steel trade is fairly active, although one important work is 
doing very little in shipbuilding steel—except forgings—in con- 
sequence of the low prices. The latter would have to advance 7s, 
to 10s. a ton before they are considered distinctly remunerative ; 
but most of this advance has been made within the past few days. 
After lasting for about eight weeks, the strike at the Motherwell 
Steel Works is now at an end. 

Malleable iron is reported to be in rather better demand at the 
improved rate. 

In the past week two locomotives valued at £4500 were shipped 
from Glasgow to Bombay; machinery to the value of £6500 was 
despatched to different places; sewing machines in parts, £1400; 
steel goods, £6400; and general iron manufactures, £31,300; 
including pipes and bars to the value of £12,760 for Bombay. 

There has been a good business in the coal trade. The shipments 
of the past week from Scotch ports were 86,038 tons, compared 
with 79,231 in the same week of last year. At Glasgow 22,610 tons 
were despatched; Greenock, 2529; Ayr, 8174; Irvine, 2291; Troon, 
4972; Burntisland, 21,951; Leith, 4433; Grangemouth, 16,828; and 
Bo'ness, 2050 tons. 

Towards the end of last week the principal ironmasters, who had 
been resisting the movement of the miners for an advance of wages, 
made a concession to all the workmen in their employment, bring- 
ing their wages back to the point from which they had been reduced 
earlier in the year. No sooner had this been done than the colliers 
in the West, acting on the advice of a ting of national delegat 
held in Glasgow, resolved to demand another 6d. a day, and to 
reduce their working time from five to four days a week until the 
concession was made. A considerable number of the collieries were 
therefore deserted by the men on Monday, which they resolved to 
keep as a holiday as well as Thursday. 

About the judiciousness of the action of the miners in standing 
for the second 6d. at present there are differences of opinion. 
Some hold that the advance is fully justified by the upward move- 
ment in the price of pig iron, while others are apprehensive that 
another increase, entailing a further rise in prices, might drive 
away a large proportion of the trade from Scotland to Wales and 
the North of England. In the Mediteranean Scotch coals are 
already being supplanted by Welsh which are of better quality, the 
difference in price not now being such as to recommend purchases 
from Scotland. From the figures given above, it will be seen that 
as yet the total Scotch shipments are comparing well with those of 
this time last year ; but it is possible that further restriction of 
output and higher prices may curtail the exports in the course of 
the next few weeks, Everything depends upon whether the im- 
petus given to trade by the generally confident tone prevailing all 
round will be atrong enough to keep up the demand in spite of 
higher quotations. 

In the meantime, the coalmasters of Lanarkshire and the Sla- 
mannan and Bathgate districts have unanimously refused to give 
the second 6d. of advance, 

Messrs. Merry and Cuninghame have commenced to sink two 
new coal pits in the vicinity of Irvine. 

Sheriff Gillespie, of Dunfernline, has given his decision in a most 
important test case affecting the relations of the Fife miners with 
their employers. The Cowdenheath Coal Company sued Peter 
Drylie, miner, for 13s. for alleged loss and damage by his working 
only five days a week instead of eleven days a fortnight, as pro- 
vided by the colliery rules. The defence was that the regulations 
had never been agreed to by the colliers. But the Sheriff has held 
that their constant exposure at prominent places at the collieries 
gave the rules the nature of a contract of service, and he has 
accordingly given decision in favour of the company for 
10s. and expenses. The miners have long believed that 
they are entitled to disregard the rules, for this amongst other 
reasons—that in slack times the masters do not guarantee them 
eleven full days work a fortnight, and that therefore it is unfair 


that they should be compelled to obey rules that are not 


always adhered to by their employers. There is a probability of 
the case being appealed to a superior court, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue stormy weather still continues to affect, more or less, the 
coal shipments at the Welsh ports. Cardiff showed a falling off 
of 50,000 tons, compared with the preceding week, and Newport, 
as well as Swansea, exhibited a decrease. The Newport coasting 
total was only 19,000 tons, in round numbers. This may, how- 
ever, be soon expected to alter, as the house coal business is getting 
active. This is noticeable in the Khymney Valley, where, during 
the last six weeks, there has not been an idle day. The same 
cannot be said for steam collieries in the Rhondda; scarcely a 
colliery there turns out the output it is capable of doing. In this, 
as in the tin-plate trade, I quite agree with local critics, the trade 
suffers from over-production, We have too many collieries for the 
straitened demand. Hence, though the coal trade is beginning to 
look up, the competition is so great that the benefit, so far, is but 
a slight one. 

Prices remain low. A capital house coal, “through,” is being 
sold in trucks at Cardiff for 7s. This would amount to 8s. delivered 
into the house. The very best steam coal is quoted f.o.b. Cardiff 
8s. 6d. to 8s, 9d., and secondary sorts have been sold as low as 7s. 

It is not to be wondered at that the audit of coalowners’ books 
shows against the collier, and that a reduction in accordance with 
the sliding scale is imperative. The Ferndale scale and that of the 
Associated Coalowners of South Wales and Monmouthshire justify, 
therefore, a reduction of 2} inthe pound in colliers’ wages, which will 
forthwith be carried out. The Ocean scale warrants the con- 
tinuance of present wages. 

The colliers at Wrexham appear to have thought that in wage 
questions they could comport themselves as in political movements 
—elections to wit—and have found their mistake. 

In Monmouthshire one colliery is still on strike, Mr. Stone’s, 
North Blaina. The manager has made the most ample offers, but 
the men want arbitration, though no one but the colliers can see 
anything to arbitrate about after the manager’s concession. 

I have just gone through the voluminous report of the Commis- 
sion on Mines, and a ‘‘ pertinent query” suggests itself to me,— 
Why should it remain a sealed book to the mass of the colliers? 
As a Blue-book it is seen only by the most intelligent of the coal- 
owners and a few managers; but for its most valuable suggestions, 
made by the experienced members of the Commission, its forcible 
and exhaustive examinations into all points, a copy should be with 
every collier. 

I find that a full résumé is to be given in the ‘‘ History of the 
Welsh Coal Trade,” but that work, unless a cheap edition be 
published, will be out of the colliers’ reach, 

There is little of interest to record in connection with the iron 
and steel trades. Some few home and colonial rail orders and a 
moderate sleeper trade keep the works going. 

Steel sleepers, as I have contended, are to form a good part of 
future trade. A steel sleeper, tried on one of the railways near, 
stood all tests perfectly. The price of steel is just double that of 
wood, but judges say that they will last three or even four times 
those of wood. 

I note a new feature in our steel exports—an increase in the 
matter of ‘‘blooms.” Important consignments went off this week 
to America and San Francisco, and a substantial cargo of rails 
for Costa Rica. 

An important colliery case has just been decided in the Rhondda 
Valley. Avcollier sued his company for a substantial amount due, 
he alleged, for working the clod above the coal at 2d. per ton. 
The company would only give 1d. per ton, and for the difference 
was sued. But the plaintiff produced an agreement to pay 2d., 
signed by the underground manager. The contention was that the 
underground manager had no power to sign, that this was the 
manager’s duty, and the Court decided accordingly. 

Tin-plate affairs continue to afford a good deal of discussion. 
Prices became unsteady last weck, and dropped sensibly, then they 
recovered, and the tone of the trade may be regarded as good. 

For a few days prices declined for ordinary cokes to 13s. after 
being at 13s. 6d., then a stand was made. Sales were effected at 
13s, 14d., 13s. 3d., and now I hear of business done at 13s, 6d. 
Good orders are in hand for Bessemer steels, 

In the Swansea district the impression is that the falling off in 
price was due to the re-opening of some of the old works which 
had been stopped. Cargoes from that port were large, nearly 
38,000 boxes having been shipped, and as 30,009 only came into 
stock, stocks have been reduced accordingly, and prospects of 
better prices are tolerably good. 

The harbour trustees at Swansea have decided to deepen the 
lock of the North Dock. 

One engineering outcome of the late storm is a harbour of refuge 
at the Mumbles, There should be many along the coast. A bay 
near Fishguard, when I saw it last, was dotted with the masts of 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

A COMMISSION, which has been sitting in Russia to inquire into, 
among other matters concerning the iron industry, the expediency 
of again increasing the duties on iron, has concluded its labours 
with a recommendation for raising them 25 p.c., which in all pro- 
bability will come into force on the lst of January, 1887. At the 
same time the principal blast furnace proprietors in Silesia have 
undertaken not to blow in more furnaces than are now at work for 
the next six months. These two circumstances have given a 
decided fillip to the pig iron market of the district ; indeed, so 
much so, that in anticipation of the above increase of duties 
coming into force, the whole of the accumulated stocks have been 
contracted for up to April next year, a great part of which is for 
export over the border into Poland and Russia. This, coupled to 
the fact of the rolling mills being still at full work, recessarily 
makes the market more animated than it was, and prices are 
expected to rise accordingly. Also there is a little more _—. 
in the steel trade, caused by demands for permanent way materials 
for the State Railways. ‘he orders for ship plates, angles, and 
other kinds of iron for the building yards on the Baltic are also 
plentiful, and the same may be said for constructive iron of various 
sorts; in fact, many works are fully engaged for the best part of the 
current. quarter on such orders, Common plates are more 
neglected, while thin sheets are still in good request. 

In Rhineland-Westphalia it is agreed that there are signs of 
improvement in most branches of the iron and steel industry, 
with the single exception of rails, and that prices have reached the 
lowest point. As they have not receded, in these times they may be 
looked upon almost as having advanced, though no actual rise has 
taken place. In pigs the tendency is hopeful, in sympathy with 
the Silesian market, and in Austria the quotations are also firmer; 
orders are coming more regularly to hand, and prices are a shade 
better than they have mn there of late. Native ores in 
Westphalia are about the same as for some time reported, 
and Spanish are firmer with somewhat advanced freights. 
Up to 16th inst. inclusive 2,538,107 tons have been exported 
from Spain against 2,758,904 tons in 1885 and 2,117,129 tons 
in 1884, In pigs there is more demand, but this has made no 
impression on prices as yet, unless it be a trifle in favour of forge 
qualities. Next month higher prices are looked forward to in the 
Siegerland. Foundry pig remains in the same condition that it 
was, and if it has been more called for all that has been accom- 
plished is, to keep prices from going back. The rolling mills 
generally are fully employed, but —— this spurt has only kept the 
old low prices from falling deeper, but an increase of them seems 


shortly to be in prospect. In plates there is a healthy 


without any special changes te note. The same may be said 
of the thin sheet trade. Only steel wire rods are in good 
request, and the prices are somewhat better, whilst iron rods and 
drawn wire are neglected and stocks increasing, with only a poor 
outlook for the winter months. In railway material nothing much 
is doing, but the wagon works have ly secured a good deal of 
work, and tenders are out for still more rolling stock and some 
rails, The foundries and constructive works are still poorly off 
both as to new orders and prices. The metal founders are equally 
complaining of late, as the orders are diminishing in volume and 
prices are shrinking, whilst, on the other hand, the raw material 
is rising, so that the finished article is double afflicted. Only with 
a good deal of trouble can the following prices be obtained—red 
brass, 1°60; bronze, 1°60; phosphor bronze, 1°70 p. ko. 

In Belgium the market is firm, partly on account of the more 
favourable reports from abroad, partly because a good export busi- 
ness is expected—India being looked upon as a favourable field— 
and partly because the iron combination has at last become an 
pow see By fact. Each of the covenanted works deposits 5000f. 
security, and the Government mining engineers are deputed to 
supervise the proper carrying out of the stipulations of the conven- 
tion. The John CockerillCompany stood, and perhaps still stands 
in imminent danger of losing the services of its eminent General 
Director, Baron Sadoine, who has for twenty years conducted 
these large works and 14,000 men with so much ability and 
skill, for during the late nots and destruction at Seraing and the 
neighbouring works all remained quiet at the Cockerill Works. It 
has transpired that a misunderstanding with regard to the nego- 
tiations concerning the projected new works at Nikolajew and 
Batum, between the board of directors and Baron Sadoine, caused 
the latter to tender his resignation, but one of the most influential 
shareholders took the matter up, and in consequence now a general 
meeting of shareholders is to be convened to, if possible, arrange 
the matter and so avoid a calamity, which it really would be for 
the company, by losing the services of such a manager. 

There is a slight weakening of prices in France, as far as rolled 
girders are affected, which are at present quoted 125 to 127°50, 
but merchant iron being 130 to 135, and plates 155 to 160f. p.t. 
As a reconstruction in infantry, artillery, and marine material is 
expected, hopes are entertained of large orders for iron being soon 
on A new railway sleeper on the plan of Reynoul and 

?onsard, which is being introduced on the State Railways, is 
causing some sensation. An armoured fort is being constru at 
Creusot, from which are to be fired projectiles reaching a distance 
of 14km. So it is reported at least. 

The great girder rolling firms of the Saar—West Germany—and 
Lorraine, Dillinger, and Burbach Companies, Messrs. Stamm, 
Kraemer, and de Wendel have formed a combination with the 
intent of stiffening, if not of raising, the present depressed prices 
of this article. 

The prices tendered at Bromberg, Prussia, a few days ago for 
8438 tons steel rails were: Dortmund Union Co., 104°75 at Dortmund; 
Hoesch and Co., 104°80; Krupp, 104, the last two at the respec- 
tive works; and tke Darlington Iron and Steel Co., 112°50 M. p.t. 
delivered at their destination, Neufahrwasser, Baltic; therefore 
the latter price was the lowest. 

On the 18th inst. the second large Bremen liner for the East 
route was launched from the Vulcan Yard at Stettin, and received 
the name Bayern. 

The completion of the canalisation of the Main from the Rhine 
to Frankfurt and the opening of the new docks at the latter town 
were celebrated on the 20th inst. The docks are well appointed 
with the necessary appli for discharging and loading vessels, 
and now the large boats which load coal in the Rhur basin can 
proceed direct to Frankfurt to discharge their cargves, thus 
enabling the Westphalian coals to penetrate more directly and 
cheaply into the heart of South Germany. 


LAUNCHES AND TRIAL TRIPS. 


THE R.M.S. Spartan, built and engined in 1881 by Messrs, J. and 
G. Thomson, of Glasgow, for the Union Steamship Company’s 
Cape of Good Hope Mail Service, has had her engines converted 
from the compound to the triple expansion type by Messrs. T. 
Richardson and Sons, of Hartlepool, and has been supplied with 
new boilers working at a pressure of 160 lb. per square inch. The 
diameters of the new cylinders are 34in., 54in., and 89in. respec- 
tively, and the length of stroke 60in. The Spartan went out for 
her trial trip in Stokes Bay on Monday, the 18th inst., and the 
result was most satisfactory to all concerned. In order to make 
the comparison between the results of this trial trip and those 
obtained by the Spartan with her compound engines as complete 
as possible, the vessel was loaded down to the same mean draught 
of water as on the occasion of her original trial. With the com- 
pound engines and boilers working at a steam pressure of 75 1b, to 
the square inch, vacuum 27in., and 66 mean revolutions per 
minute, the Spartan indicated 4684-horse power, and the mean 
of four runs on the measured mile showed a speed of 14°78 knots, 
With the new triple expansion engines and boilers, with steam 
pressure 160 1b, to the square inch, 26in. vacuum, and mean 
revolutions 67 per minute, she indicated 4088-horse power, and 
her mean speed on the measured mile was 15'2 knots. This shows 
an increase of over 400 indicated horse-power and of half a knot in the 
ship’s speed on a decreased consumption of coal. The adoption 
of the triple expansion engines will add greatly to the comfort of 
passengers through the decreased vibration, while the economised 
consumption of coal will be of advantage to the proprietors, The 
Union Company’s R.M.S. Athenian is now having her —- 
converted in a similar manner to those of the Spartan, and the 
extension of the principle to other steamers of the company will 
probably follow. In addition to the Ocean Mail steamers, two 
other steamers, belonging to the Union Company’s Intercolonial 
Service, namely, the Anglian and the African, are fitted with 
triple expansion engines. 

Messrs, Ed. Finch and Co., of Chepstow, are about to build a 

werful twin-screw tug and salvage steamer for service on the 

ute Dock Estate. The vessel will be fitted with compound sur- 
face-condensing engines capable of developing about 500-horse 
power effective, and driving the vessel some 12 knots per hour. 
She will be fitted with powerful salvage pumps and equipment fer 
the raising of sunken ships and steamers, and other purposes; also 
with one of the most powerful steam fire pumps extant, capable of 
throwing some 70,000 gallons of water per hour to a distance of 250ft. 
Competition plans and specifications for this vessel were submitted 
by the principal shipbuilders of this country ; that of Messrs. Finch 
and Co. has been accepted. 

H.M.S. Forth, a twin-screw corvette, was successfully launched 
from Pembroke Dockyard last Saturday. The ship is built of 
steel, and was commenced in December, 1884. er principal 
dimensions are—Length, 300ft.; breadth, 46ft. Her armament 
consists of twenty 8in. guns, one Gardner and one Nordenfelt gun, 
and eighteen Whitehead torpedoes. Her indicated horse-power is 
3800, and she has a crew of 250 men. 


MANCHESTER SEWAGE SCHEME.—At a peeing of the Manchester 
City Council, held on the 27th inst., Mr. Bailey Denton, of the 
firm of Bailey Denton, Son, and North, Palace-chambers, West- 
minster, was selected as consulting engineer to advise upon the 
scheme about to be carried out for the sewerage and sewage dis- 
posal of that city. 

SouTH KENSINGTON MusrkuM.—Visitors during the week ending 
Oct. 23rd, 1886:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 10,294; mercantile marine, 
Indian section, and other collections, 3793. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m, to 4p.m., 
Museum, 1638; mercantile marine, Indian section, and other 
collections, 212. Total, 15,937. Average of corresponding week 
4 former years, 16,653. Total from the opening of the Museum, 


Oct. 29, 1886. 


THE ENGINEER. 


357 


NEW OOMPANIES. 
Tue following companies have just been regis- 
tered :— 


Nobel Dynamite Trust Company, Limited. 
This company was registered on the 18th inst. 
with a capital of £2,000,000, in £10 shares ol 
which 153,700 will be issued as fully-paid), to 
acquire shares, stock, debentures, or other interest 
in companies, associations, or firms engaged in 
= or ing in explosives, fuses, 
detonators, glycerine, chemicals, &c., but more 
particularly i in the Nobel and other a and 
explosive_companies with limited liability, which 
at present exist, or hereafter may exist, in Europe 
or elsewhere. The company will adopt two agree- 
ments, br first dated 15th inst., between Thomas 
Reid, of Glasgow, a shareholder in Nobel’s Explo- 
sive Company, Limited, and J. D. Taylor; and 
the second dated 14th inst., and made between 
Francois Barbe, of 8, Rue d’Aumale, Paris, and 
J.D. Taylor. The subscribers are :— 


Reid, 92, West George-street, 
Tennant, Bart., ‘The Glen, Peebles, ‘mer- 


ant 
Booked 16, St. Vincent place, Glasgow, mer- 
A. Phillipp, Hamburg, merchant .. .. 500 
*C. Wickmann, Hamburg, merchant .. .. .. 500 
*J. D. Taylor, 9, Mincing-lane, merchnt .. .. 25 
*E. Kraftmeier, 6, Great Winchester-street, 
managing director Chilworth Gunpowder Com- 


pany, Limited 
*John Taylor, Cc, 6, Queen- street: “place co co 200 
*J. Thorne, 85, G t 250 
Thos. Johnston, 149, West George: street, Glas- 


*J. Menz, Dresden, banker oo oo 
Aifred Nobel, 53, Avenue Malakoff, Paris 5000 


The number of directors is not to be less than 
ten nor more than fourteen; ihe first are the 
subscribers denoted by an asterisk; qualification, 
25) fully-paid shares; remuneration, £4000 per 
aunum, Mr, Alfred Nobel is appointed honorary 
president of the company. 


George Forrest and Son, Limited. 


This company proposes to trade as brass 
founders and finishers; gas, water, electric light, 
mechanical, lighthouse, and sanitary engineers ; 
contractors, lamp manufacturers, and gas-fitters, 
and for such purposes will acquire the business 
now carried on under the name of George Forrest 
and Son, It was registered on the 18th inst. with 
a capital of £50,000, in £5 shares, The subscribers 
are :— 


Shares. 

Walter McNeil, 28, D vonshire-street, N., clerk .. 1 
Henry George, 1, Nevill’s House, New-street- 

square, E.U., 1 

erts, solicitor 1 


H. Lilley, Ware, 
W. H. Hardy, 5, Great Winchester-st. cet, *char- 
tered accountant 1 
Louis Hardy, 5, Great Winchester-street, “char: 
tered accountant 1 
A. W. Kerly, 14, Great Winchester-street soliciior 1 
en, 14, Great Winchester-str.e:, su.i- 
The number of directors is not to be less than 
three nor more than five; the subscribers are to 
pag the first and act ad interim; qualifica- 
tion, 20 shares; remuneration, £50 per annum to 
each director, and such further sum as may 
voted by the company in general meeting. 


Henry Wilson and Co, Limited. 

This is the conversion to a company of the 
business of iron and brass founders and general 
ship furnishers, carried on at Cornhill, Liverpool. 
It was registered on the 14th inst. with a capital 
of £20,000, in £1 shares, The subscribers are :— 

Shares. 
T. W.lson, 81, Wapping, Liverpool, oil merchant 
7, Kumiord-street, Liverpool, ship- 


ner 
Femie, Rumford-street, Liverpool, ship- 
owner 


4 M. Lynch, Seaforth, ¢ commercial traveller | 
Fairbairn, 185, Fountain- rvad, Liverpool, 


Ww. 8, Liverpool, iron and brass 


Mr. E. w. West is appointed manager at a 
salary of £364 per annum. A board of directors 
will be dispensed with unless otherwise decided 
by a resolution passed at a special meeting by 
two-thirds of the members present personally or 
by proxy. 


Sugar Filtration Company, Limited. 

This company proposes to acquire the benefit 
of an agreement of 1st May between Mr. George 
Schoetensack, of 70 and 71, Bishopsgate-street, 
Mr. A. Domeier, 13, St. Diary-at- “hill, and Mr. 
Rudolf Englert and Dr. Franz ker, of Prague, 

‘for the purchase of certain patents and inventions 
relating to the manufacture of sugar and allied 
substances, The company was registered on the 
18th inst. with a capital of £10,000, in £1 shares. 
The subscribers are :— 


Shares. 
Evans, 5, Holly Villas, Leytonstone, 
clerk 
— Courtiss, 19, Talfourd: place, Peckham, 


P Fanhiinel, The Gables, East ‘Acton, ‘merchant 

w. Mauritz, 179, Prince of Wales-road, Kentish 
Town, clerk.. .. 

Thos. G. Wood, 37, Marquis-road, ‘Stroud-green, 
merchan’ ee 

A. Willcox, 311, “Southw. wrk Park- road, clerk” 

A. E. E. L. de Lavigerie, 6, Dayton-grove, Peck- 


The number of directors is not to be less than 
three nor more than five. Most of the regula- 
tions contained in Table A of the Companies’ 
Act, 1862, apply to the company. 


Peg: 


Australian Mutual Shipping Company, Limited. 


This company was registered on the 19th inst. 
carry on the business of a th 
all branches, and in 
ships for power is ly hag 
sell, and ig ot for market, and deal 
iron, metals, timber, live stock, meat, why other 


merchandise or produce, and freight of every 
kind. The subscriptions are :— i 


W. Gardiner, 12, Redcross-street, E.C., merchant 
*D. EB. Ellis, 31, Lombard-street, merchant . oe 
F. 8S. Roberts, 18, aceon merchant ox 
G. — Share, 72, King William-strect, mer- 

chap oe 
W. Purkiss Wincott, 3, “Brabant-court, ‘merchant 
W. MacNish Porter, 47, Paneras-road, beer ex- 

The number of directors is not to be tens than 
three nor more than nine; qualification, five 
shares; remuneration, £2 2s, each for every board 
or committee meeting attended. The first three 
subscribers are appointed directors, 


~ 


Tesselated Floor Covering Company, Limited. 

This company was registered on the 15th inst, 
with a capital of £50,00J, in £5 shares, to 
acquire, upon terms of an unregistered ayree- 
ment of the 30th ult., the business carried on by 
Messrs. Hands and Bonny, under the name of 
the Patent Noiseless Plain and Inlaid Tule Com- 
pany. The subscribers are:— 


S. Spence, Bulpton, Essex, land agent .. .. . 1 
W. Jarvis, 52, Brixtun-road, engineer 1 
T. Pott, 12a, Old Cavendish-street .. 
H. Clark Lewis, Tynewouth-rvad, Tottenhain 1 
R. W. Wilson, 41, Rowan-ro.d, W., merchant 1 
W. McLachlan, M. E., 6a, Austinfriais 


J. E. Leyland, 39, Epirus- -rcad, Fulhat, actuary 

The number of directors is not to be less than 
three nor more than seven; the subscribers are to 
appoint the first; qualification, £100 in shares or 
stock; remuneration, £600 per annum, 


Consolidated Gold Mines of Mulatos, Limited. 

This company was registered on the 19th inst. 
with a capital of £660,0u0, in £1 shares, to enter 
into an agreetnent with Messrs. Elborough and 
Co. for the purchase of a concession and right to 
the Consolidated Gold Mines of Mulatos, in the 
State of Sonora, Mexico, consisting of about 
24,000 acres, together with the mill, houses, 
stores, machinery, working materials, tools, &c. 
The subscribers are :— 


Shares, 
H. Hayward, 78, Queen’s-road, Bayswater .. | 
Gdloway, 7, Perch street, 
Cc. Eden, West Norwood, corn merchant . 1 
G. T, Born, Port Hail, Brighto: 1 
G. H. Humphri. 8, Thanet Lodge, Norbiton, 
manager os 
F. N. Dawe, 23, “Bucklersbury oe 1 
C. Gladstone Eames, 16, Peak- hill, Sydenham oe 1 


The number of directors is not to be less than 
three nor more than thirteen; the subscribers 
are to appoint the first and act ad interim; 
qualification, 200 shares; remuneration, £3000 
per annum. Each director will be entitled to 
receive all reasonable expenses incurred by him in 
connection with the company, with the assent of 
the board, 


London Flock Company, Limited. 


Registered on the 16th inst. with a capital of 

, in £1 shares, to take over and carry on the 

fluck manufacturing business of Mr. Joseph Fraser 

Vates, of 53, Glengall-road, Old Kent-road. The 
subscribers are :— 

Shares. 

*J. F. Oates, 53, Glengall-road, fl ck manufacturer 

*R. H. Blatchford, 40, Bank+lue, contractor .. 

J. Preston O tes, 12, Anlay-street, Old Kent- 

road, flock manufacturer ‘ ee 

J. Hopwood, 46, Coboru-road, Bow, chemist 

W. F. Edwards, 251, Upper. street, rau 


corn merchant oo 
G. A. 2, 63, Oakdale-road, “Leyt tune, 
book-keeper os 
J. Capson, Morning-lane, Hackney. 

The number of directors is not to cunt four; 
the first two subscribers are appointed directors, 


ENGINEERING Society, Lon- 
DON.—At @ general meewng held on October 
12ch, Mr. Long read a paper ‘*On Petroleum.” 
He gave a brief sketch of the process through 
which it has to pass before it is fit for ‘use, 
and how it might be advantageously used for 
fuel. The method of distillation was pointed out, 
the object being to remove the lighter hydro- 
carbons and all tarry matter. After describing 
the stills, the author referred to the carriage of 
petroleum by sea, pointing ou’ the advantages of 
transportation in bulk over that in casks, and 
also the necessary precautions to ensure safety 
and stability. The question of as a 
fuel was next dealt with, it being stated that 
practically the ratio of the heating “ie of that 
substance to that of coal was as 3:1. Where it 
can be obtained at a low rate it may be used 
with great pa Bina as, for instance, in 
America and Southern Russia, but in England its 
heavy price prohibits its use. The chief ad- 
vantages in its use are (1) that one stoker can 
attend to all the furnaces ; (2) that it oe smoke- 
less; (8) that its intensity can be regulated to 
anyexcent, After a short discussion the meeting 
adjourned. At the meeting held on October 
19th, » discussion took place on blasting agents, 
It was opened by a paper ‘* On —— from 
Mr. Gask, giving an t 
and relative cost as regards pone The 
method of charging and tamping the holes, and 
fixing the detonator, was fully explained, and also 
the advantage of dynamite over gunpowder in wet 
ground. Great care has be taken with 
dynamite when frozen, numerous accidents having 

d from expl when in that state. 
It is a very convenient explosive in the case of 
sunken rocks, &c, Mr, Heathcote then explained 
some forms of safety cartridges, including (1) the 
lime cartridge, where the expansion of lime on 
the addition of water is utilised; (2) where 
strontia is brought into contact with ammonia ; 
(3) by breaking a vessel containing nitric acid, 
and thus letting it combine with picric acid. Mr. 
Preece next gave the advantages of firing charges 
by electricity, and the way it is done, giving as an 
instance the blowing up of the Walk eete, and 
explaining the arrangement of the batteries, The 
American substance, rackrock, was mentioned by 
Mr. Moore as being 56 percent. more explosive than 
gunpowder, but inferior to dynamite. After the 
recent quarry accident in Scotland had been dis- 
cussed, the meeting adjourned. 


THE PATENT JOURNAL. 
Condensed. from the Journal of the Commissioners 0 


Applications for Letters Patent. 

*,* When patents have been ‘‘ communicated” the 
“name and address of the communicating party are 
printed in italics. 

19th October, 1886. 

13,287, BaLzarinE Fasrics, W. Ecroyd, Bradford. 

13,288. Srorrers for Boirtes, &., W. H. R. Kelly, 
Yorkshire. 

13,289, Fire EXTINGUISHER, H. A. Mansfield and H. 

arrington, London. 

13, 290. ATTACHMENTS for Boxes for the Reception of 

. R. Wherry, H. H. Rottaken, and E. 
N. Wiegel, Arkansas, U.S. 

13,291, Taps or VALvEs for Water or other J. 
Fagan, Yorkshire. 

18,2¥z. &c., H. Owen, Birmingham. 

13,293. TRANSMITIING ROTARY Motion from MoToRS 
to DyNaMO-ELECTRIC Macuines, 8, Alley and A. G. 
Brown, Glasgow. 

13,294. STRUCTURAL APPLIANCES and other Fitrinos, 
H. HS. Pearse, London. 

Denture or Puate, J. 8. 

‘ayler 


13,296. STRENGTHENING METALLIC Boxes, H. H. 
Chilton, Wolverhampton. 
8,297. Hot AIR Pipxs for Firertaces, R. Greene, 
ton. 
13,298. Raitway Boote Car, W. Smith, Idlewild. 
13,299 ARIIFICIAL Licut, F. W. Hayward, Norwich, 
13,300. FasTENERS for FoLpING Doors of CupBoarps, 
we., W. Bagshaw, Dudley. 
13,801, Sewina Macaines, J. Pittuck and J. A. E. 
Vousper, Stonehouse. 
13,302. Looms for Weavina Carpets, &c., J. Holling- 
worth, Huddersfield. 
18,303. SPOOL WINDING Macuinery, J. Heal, Halifax. 
13,304. Sues’ Bertus, W. P. Hoskins, Birmingham, 
13,305. PropeLting VeLocipepEs, J. A, Stephan, 
Birmingham. 
13, Buick and Facrna, R. G. Scrivener, New- 


13, Pipes and Cicars, J. G. Stormont 

13,308, Dense and Cases for Wints and Spirits, J. 
Saddler, Glasgow. 

13,309. APPLYING a WeB of Parer to Paint from a 
and Type PRINTING Press, C. Waddie, 
Edinbur, 

18,310. for GeneRat.NG Stream, J. 
Murrie, Glasgow. 

13,311. TRAVELLING Dressina or Cases, W. 
Thornhill and Co, and A. Watson, London. 

13,312. Praintinc J. H. Linville, London, 

13,313, VENTILATING Drains or Sewers, R. H. Reeves, 


ndon. 
13,314, Fxencn Reviver, P. Wright, London. 
13,315, VENTILATORS for RAILWAY CaRRiAGE:, &c., 
Beswick, London. 
13,316. Gas RecuLators, F. Bosshardt.—(A. L. J. 
lous, France. 
13,317. Lrvar Norts, F, Pickford, 
13,318, TREATMENT of NevRauoia, D 4 Hamlink, 
London, 
Stoprers for Botries, R. B. Macnaughtan, 


on, 

13,320, Automatic Sprinc Box Cover, F. Griffin, 
London, 

13,321. Makino, &c., AERATED Drinks, G. W. and L. 
G, Chinnery, Londun. 

13,322, GrRinvine, &c., Razors, &c., W. J. Jordan, 


London. 

13,323, Corset Busks, L. Phillott and J. G. Sn.ith, 
London, and J. C. Morrell, Kaling. 

13,324. FuNeRAL WHEELED BIER and Grave BARRIER, 
8. Stretton, London. 

13,325, Twist Lace CurTAIN Macuitses, J. Carver and 

Newton, London, 

13,326. ComBineD CopyinG Press, Pen, Pencit- 
HOLDER, 8. H. ker, London. 

13,327, Stop-cucks or Taps, J. Saxby, Londun. 

13,328, KEVOLVING SMALL-ARMS, ‘I. Bayley aud J. 
Reeves, London. 

13,329, FLower Hotper, W. Spurrier, London. 

13,330. Fastener fur Buttons, &c., J. McDonnell, 
London. 

13,331, Mixixe Fiour, &c., H. A. Weber and J. G. 
Zeidler, London, 

13,332, AuToMaTic Cut-orF for WaTER Pipes, W. G. 
Browne, J. Keely, W. A. Hemphill, and T. P. West- 
moreland, London. 

13, oS Laws TENNIS Bats, L..K. and T. A. Deverell, 


13,334, W. Murgatroyd, Leeds, 

13,335, SAFETY or VaLves, A. J. Boult.—(W. 
0. Hegeman, United States ) 

13,336. PRESSURE KeGuLaTors, A. J. Boult.— 

W. A. O. Hegeman, United States.) 

13,837, RyDEk’s SiLicaTeD RupBer Composition, W. 
Ryder, London. 

13,338, ScaLes for WeicHine, E. Edwards.—{L. Mar- 
tane, France.) 

13,339. MetaL Screw Macuines, W. W. Popplewell.— 
(J. Stehlc and the Hartford Machine Screw Cumpany, 
United States.) 

13,340. Tubes for ELectric Conpuctors, H. E. Newton. 
—+(E. D. McCracken, United States.) 

13,341. Coverine, &c., WikEs, H. E. Newton. 
—(E. D. McCracken, United States.) 

13,342, Pianororre Music Desk, J. H. Abbott, 
London. 

MusicaL InstRuMENTs, F, E. P. Ehrlich, 


13,344. FUGAL Pumps, W. London. 

345. J. Childs, Luudon, 
13,346, BooKBINDING ‘MACHIsEs, J. Y. Johnson.—{J. S. 
Jones, United States.) 

13,347. Corsets, &c., H. H. Lake.—({J. Stone and M. 
Gardner, United States.) 

13,348 Locks and Laicues, H. H. Lake.—({S. J. and 
J. W. Hicks, United States.) 

13,349. Printing Patrerns upon Fasrics, J. Bauer, 
London. 


20th October, 1886. 


13,350. Sewina Macuinegs, J. Poyser, London. 

13, 351. Heatps for Looms, W. and G. W. Ellis, Hud- 
dersfield. 

18,352, Fan for Situs’ Forces, J. O'Connor 
and A. Spencer, Manchester. 

13,353. ReouLator for Looms, J. Belicard, 
‘Manchester. 

13,354. Reconpixa Music, C. H. Wall and O. Ostrém, 


G 
Fire-crates, R. W. Garland, 


gow. 
18,356. Beit Fasteners, J. Fort, East Stockwith. 
13,357, DeckLe for PapPER-MaKING Ma- 
CHINES, J. Wood, Glas; 
138,358, and Bars for &c., E. Murgatroyd, 


18,359. for Raitway Carriaces, E. C. Ibbot- 
son, Sheffield. 
18,360. Smokine Pipes, W. Booth, Sheffield. 
18,361, for Gassinc Yarns, W. Hartcliffe and 
. H. Malkin, 
18, 362, DYEING Corron, &c., F. A. Gatty, Manchester. 
13, 363. VELOCIPEDE SapbLes, J. B. Brooks, Bur- 


13,364, SPINDLELESS Revotvine Cu.mNey R. 
oe, Aberdare. 

18,365. Kit.HEN H. London. 

Motion, J. R. H. 


13,367, &c., 
CHINES, J. and W. U. Morton, G 
13,368, RatTLE BELLS, E, B. Lowe, Birmingham. 
18,369. GaLiays for LETTER-PRESS PRINTERS, J. Donald- 
son, Edinburgh. 


for Sewina 


13,370. Ties, Bows, Cravats, &., J. Fergusun, 
Bowdon, 
— Moe and Vermin Traps, J. Roberts, Wednes- 
eld, 


13,372. VeLocipepes, W. W. Ford, London. 

13, 373. VELOcIPEDES, M. D. Rucker, London. 

13, 1374. Boxes, &c., E, A. Sharp, London. 

13, 375. Expiosives for Use in Frre-aras, T. G. Hart, 


13,376. Extractina Tin from Iron in Tin Scraps, R. 
H. iggs.(C. Malin, Paris.) 
13,377. Key ess Lock, E. G. Rolland, London. 
13, 378. ToasTinG Forks, J. F. Scott, Wednesfield. 
13, 379. TLL, J. Mair and Troughton and Cv., London, 
13, 380. PLates or CLIcHEs with INTAGLIO or CamEv 
Bonraces for Printine, J. Brunner and C. Klary, 
Sacks with Graty, &c., W. P. English, 


on. 

13,382. ComBINED PenHoLpeR and Penknire, C. E. 
Hodges, London. 

13,383. PuLLEyYs Usep with Ropes, Right Hon. Vis- 
count Bury and M. Immisch, London. 

13,384. Money RECKONING Macmine for Fixino on 
Purses, &e., A. J. Willis, London. 

13,385. REMOVING FusEx OiL, &c., from Crupe Spirits, 
H. Grote, Londen. 

13,386. Gas Enoine, J. Roots and A. Ashby, Crofton. 

13,387. REFINING MinERAL, &c., K..B. Tennent, 

laszovw. 

13,308. STropPpERING Jars, &c., for Preserves, A. 
Horenburger and H. benger, Glasgow. 

13,389. ConTiNvoUs FuRNack fur PRODUCING CHLORINF, 
Solvay, London. 

13,390. Knapsacks, W. A. F. Blakeney, Glasgow. 

13,391, FRames for CuTtinG FusTIians, &c., 
Smith, Manchester. 

13,392, MARKING Wrappers for Packine Toracco, &c., 
H. H. Wiils, London. 

13,393. MEASURING AppARATUs for Hats, C. Bergmann, 


London 
ag SINGLE CHAIN GRAB Drepcers, J. R. Bell, 
13, pow Prorectons for Suor Wiyvows, &c., F. G. Sage, 


13,396. Lever APPARATUS for STRAIGHTENING 
the INVERTED Great luk, C. Krohne and H. Scse- 
mann, London. 

13,397. ManuractureE of Boxes, &c., L. Gunn, Londor. 

13,398. PROPELLING TRICYCLEs, &e. F. D. 
London. 

13,399. Blowers, W. R. Mansell, Birmingham. 

13,400, W. H. Beck.—(J. Rochatte, France ) 

13,401. Carpets, W. Taylor and W. Youngjohis, 
London. 

13,402. Soap, G. Linget and J. Viaudey, London. 

13,403. Tennis SuHoes, F. B. Martin, London. 

13,404. Guns, O. Imray.—(A. de Brynk, Russia.) 

13,405. Sarety Tipp1nc Wacon, R. Bolton, London. 

13,406. SaretTy ASHPAN fur Locomoriv as, E. F. 
Vau ghan, London. 

13,407. CoNTROLLING the PoTENTIAL or Circuits where 
ALTERNATING CURRENTS are USED, J. M. V. Kent and 
W. H. Snell, London. 

13,408. Borinac or Prercinc the Backs, &c., of 
Brusues, J. Raper, M. Pearson, and F, Gull, London 


21st October, 1886. 


13,409. ANGLE CoupLine, H. J. Clark.—(€. J. Clark 
United States.) 

13,410. ADJUsTABLE BicycLe Bearinos, C. T. Linford, 
‘Aston. 

13,411. MEASURING InsTRUMENTS or GaucEs, J. Buckley, 
Manchester. 

13,412. HypRocaRBon and other Lamps, F. R. Baker, 
Birmingham. 

18,413, Rartway CaRRIaGE, &c., Winpows, L. A. Par- 
rock, Birmingham. 

13,414. Dis—ncacinG Hook for Boat LowerinG Pur- 
poses, R. Hill, Liverpool. 

13,415. Rorary Motors, J. Hannay and J. H. 
Walker, Glasgow. 

13,416. of Picments, J. Hannay, 
Glasgow. 

13,417. Compounp Boiters for Heatina Water, &c., 
E. Kemp, Glasgow. 

13,418. Spinir Measurine Taps, D. Ogg, jun., Glasgow. 

13,419. on TOGETHER THICKNESSES of Wvov, 

W. H. Carmont, Manchester. 

13, 420. SEALING AIR-TIGHT CaNISTER, &c., Lips, J 
Burtinshaw, Manchester. 

13,421. Boots, F. G. Draycott, Leicester. 

13, 422. APPLYING Dys to the Hair, &c., W. B. Hinde, 
Birmingham. 

13,423. PorTABLE TELEPHONE, H. Binko, Londvn. 

13,424. Supp.y of Frep-warer for Borers, L. Mills, 
South Preston. 

BALLS fur Bituarps, &c., T. B. Sharp, Smeth- 


wick. 

13,426. CHANDELIFKS and Gasaciers, F, R. Baker, Bir- 
mingham. 

13,427. STKERING Heap for Ve.ocireves, E. Bolton, 
Manchester. 

13,428. Breaking, &c., Fisrous E. Brasier, 


mdon. 
Winpow Buinp Furniture, R. K. Jones, iver- 


pool. 

13,430. Jack Sranps for Looms, G. A. Shiersand A. 
Wright, Manchester. 

13,431. SLipEs for Door Cuarns, C. T, Smith, Birming- 
hai 


m. 

13,432. Stoves and Fire Gratis, G. L. Shorlaud, 
London. 

13,433. UMBRRLLAS, &c., J. B. Seel, Manchester. 

13, 434. Box from which’ CONTENTs can be ABs1RACTED 
WITHOUT OPENING IT, 8. Harris, London. 

13,435. CONVERTIBLE "Chair and Hammock, J. E. 
Hooper, London. 

13,436. Spirit Levets, J. W. Harrington, Sheffield. 

13, 437. ParasoLs, &c., T. Widdowson, Shettield. 

13, 438. LAMP BowLs, 7. Cc. J. Thomas, London. 

13,439. Trimmine SoLEs of Boots, &., R. A. Slater. 

ndon. 

13,440. FasTeninos for Winpows, J. E. Parr and T 
Kendrick, London. 

13,441. Mxcuaniso for Errectinc RoTaky Motion, &c., 
Williams, London. 

12,442, Maoazines of REeEATING FirE-akMs, T. P. 
Wood and W. Clifford, London. 

13,443, AspesTos, G. G. M. Hardingham.—{&. N. Prait, 
United States.) 

13,444. Fitterina and W. P. Thompson.— 
(A. J. McBride, United states.) 

18,445, FLusHING Apparatus, D. Anderson, Liverpool. 

13,446. CHECKING, COUNTING, &e., the Numper of 
Enterine and Leavino Cars, &., W. 
H. Gittins, Liverpoo! 

13, ie Dress Improvers, A. J. Boult.—(@. Guglielmi, 


n.) 

13, 48. "Crumensvat Brusues, F, J. and C. F. Page.— 
W. V. Gane, France. 

18,449. Conpuctors for ARMATURES, W. H. Scott and 
E. A . Paris, London. 

18, 450. Coats, J. H. Hamilton, London. 

18,451. Door Fasteners, J. H. Clark, London. 

19,452. Fr Fittinoe, &c., SHops, SrTorEs, &c., J. Hont, 

13,453. Fasrics, G. Marchetti, London. 

13,454. Cap for the Enps of REVOLVING AkMATURES, J. 
Rope: r, Bradford. 

13, 455. Fire-aras, J. G. Howard, London. 

13,456. Carpets, H. Fawcett, London. 

13,457. HALTER Mountines, V. A. Bromley. 

13,458. Music-HOLDER for VioLins, W. H. Wingate, 
London 

18,459. the Currents in DyNAMo-ELEC- 
tric Macuings, H. J. Haddan.—(F. V. y Graells, 


yo Sueets of Iron and Steet, R. Heath- 
field, London. 

18,461. RaiLway Covuptines, H. E, Newton.—(la 
Compagnie des Appareils automatiques pour accrocher 
et decrocher les wagons de chemins de Jer, France.) 
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18,462. State Penci, SHARPENER and Hotpxr, J. L. 
Hancock, London. 

18,468. Hyorenic Dress Improver, W. Percy, London. 

13,464. Securine to their L. P. Goffin 
and E. Vanriet, London. 

13,465. Smvkine Suarrts, &c., F. H. Poetsch, London. 

13, 466. COLOURING ComPounps, C. A. Bennert, London. 

1s 407. Taxina PuotocRaPHic Picruregs, N. E. Boyd, 

on. 
13,468. SypHon Cisterns, G. C. Wickham, Lynn. 
13,409. CarpporD, &c., for Boxes, J. Perry, 
naon. 

13,470. of Facat Marrer, C. D. Abel.—(P. 
Coupry n., France.) 

18,471. Macainegs, A. Bellingham and M. 
Justin, London. 

13,472. Propecier, A. M. Clark.—(M. H. Borgfeldt and 
a. C. Schutz, United States. 

13,473. TREATMENT of COLOURING Compounps, C. A. 

mnnert, London. 

13,474. Sarety ExtincuisHina Apparatus, E. W. 

Cleversley, London. 


22nd October, 1886. 
a Arc Lamps, W. Rowbotham and F. 8. Worsley, 


13,476. Curr T. Kissack, London. 

13,477. Caton or Fasrener, T. Cheverton, London. 

i138, 478, Corset, L. G. Crowle, London. 

13, 479. SIFTING Frame, T. Shore, Hanley. 

13,480. Printing PHOTOGRAPHIC Ww. 

kes, Manchester. 

13,481. Iron from Siacs and MINERALs, 
W. Galbraith, G 

13,482. Heaps in Looms for Weavina, J. 
Yeadon, Bradford. 

13,483. Preumatic Process of MANUFACTURING STEEL 
Incots, B. H. Thwaite, Liverpoo! 

13,484. RecepTion of Coms and of Postrace 
and other Stamps, W. H. Fogg, Leeds. 

13,485. ConnecriInc Broken Sxarrs of ScREW 
SreaMers, W. W. Heron, Blyth. 

13,486. AtracHine Cams to of Gitt Boxes, W. 
Walton, Skipton-in-Craven. 

— PROJECTILES oF Sxot, J. T. Fenwick, Gates- 


13,488. PorTABLE ADVERTISING StREET Vans, H. Scott, 
Liverpool. 
13,489. Frexipce Capsuues for Borries, C. 
Cheswright, London. 
490. AvTomaTic Vent Pxo for Casks, &c., T. Varley 
. B. Moorhouse, 
13, Sropper for Borries, W. Meeks, Ashton-under- 


yne. 

13,492. ‘Macutngs for ReNpertnc Latus and Currine 
Veneers, W. Ellis, London. 

13,493. SPRINGS, E. Rusden, Manchester. 

13; 494. InpicaTiNe the LEvEL of Water, &c., J. Dug- 
dill, jun., Manchester. 

13,495. of Broocass, &c., J. Long, 
Birmingham. 

13,496. Vatve, A. Miller, Glasgow. 

13, 497. Macuine for Carsonisinc Woot, &c., G. Tol- 
son and J. I orth, Batley. 

18,498. Maci HINE for CARBONISING Woot, &c., G. Tol- 
son and J. orth, ey. 

13,499. Liquor Frames, &c., W. H. Ireland, Bir- 
mingham. 

13,500. Knitrep Unprr Surets, &., J. Fortune and 

Renwick and Reyburn, Glasgow. 

13,501. Canpves, A. E. Scott, London. 

13, 502. Compounp Incors, E. Wheeler, London. 

13,503. METAL or Iycorts, E. Wheeler, London. 

Winpine, &c., YARN or J. Boyd, 

18,505. om, A. K. Irvine, Glasgow. 

13, 506. BEARINGs for SusPENDING Lamps from AXLES 
of VeLocipepes, &c., H. W. Holloway, Banbury. 

33,507. SUSPENSION Conpucror for {NCaNDESCENT 
Execrric Lamp, A. L. Fyfe, London. 

13,508. ReoisTteRInc Money Titus, 8. J. Bobbett, 
London. 

13,509. ExaBLinc Gas Jets to be Ratsep or LOWERED, 
A. W. Bevis, London. 

13,510. Cart, J. Smith, London. 

13,511. for Burninc Limestoss, R., J., 8., T. 
and R. W. B: , London. 

13,512. Turninc Druos, &e., for Drvine, F. C. C. 
Hewett, E. P. Keevil, and W. P. Davis, London. 

13,518. Brusnes, C. A. Watkins, London. 

13,514. ComBinep Automatic WeicHine and Heicut- 
MEASURING Macaig, J. ey, don. 

18, AccumouLators, E. J. Houghton, 

ndon. 

3,516. VentiLator for Haystacks, &c., D. and W. 
London. 

18,517. of NavicaBLe Vesseis, P. F. 

um, Glasgow. 

13,518. STRETCHING Sprinos in Pianos, &c., 
G. ern.—(A. Theyskens, Belgium.) 

13,519. “TELEGRAPH G. F. Redfern.—(Z. Gel- 


lerat, France.) 

138,520. Gas Bu A. Michaux, London. 

18,521. CanriaGe Brake, A. Bruel, London. 

13, “sae — Pros, &c., H. F. Dale and J. P. Kendall, 

323, of Lamps of Perroteum, &c., J. de 
Bondoni and A. Seefelder, Constantinople. 

13,524. Gas Pumps, W. J. Ferguson, London. 

13,525. Lamp Burners, W. Snelgrove, London. 

13,526. AnrmaL Traps, W. T. Norris, London. 

13,527. Pipes for Smoxtine, A. E. Harston, London. 

13,528. Deuivertnc Prepaip Goops after the Recer- 
TIon of Corn, W. 8. Oliver, London. 

13,529. and Empryinc the of Batrerizs, 
R. Oakley, London. 

13,530. Box-rrons for Launpry Purposes, G. Woollis- 
croft, Liverpool. 

18,531. "Iron and A. G. Greenway, 

13,532. Sarery and Savino APPaRaTus, J. 

mdon, 
13,533. Fancy Paper, A. Schmidt, London. 
13,534. CarTripogs, &c., H. 8. Maxim, London. 


23rd October, 1886. 


13,535. Inpucine, &c., the Dravont in Marine, &c., 
Furnaces, J. Kinnear and J. Ewing, London. 

18,536. Hvo1enic Compination Dust and Housemarn’s 
Box, B. D. Dove, London 

13,537. WATER-WASTE PReventeR for WATER-CLOSETS, 
&e., D. Lyon, Live: 

13, 538. HoLLow-WARE VESSEL Hanpxes, J. W. Sankey, 
Birmingham. 

18,539. Sarery of Muners after an Expwosion, 8. 
Morley, Horsforth. 

13,540. Lessenino the of TRarss on 
Livgs, J. B. Bell, 

13,541. BorrLe Stoppers, A. C. Farrington, Shel- 


fanger r Spa, Diss. 
13, Srreet Sweepers, H. Whiley, Man- 
18,543. — Waste Asues, D. Caddick and J. 


Middlesbrough. 
3,544. APPLYING to the Acrions of 
‘ord. 


‘ondu, 


es C. W. Siddle, Halifax. 
13,545. Knitrinc Macuines, J. Smith, Bradf 
13, 546. Or-ers or Orn Cans, T. Furnival, Liverpool. 
13,547. Coppers for WASHING Crores, H. Short and 
. Houghton, Liverpool. 
13, 548. Packinc EARTHENWARE or Cuma, C. R. 
rdshire. 


taffor 
18,549. ” PHOTOGRAPHIC Camera, W. Brooks, Man- 
chester. 


18,550. W. Hawcridge, Bradford. 

13, 551. TRANSPARENT KEVoLVvING Lamp Morton from 
Hearep Arr, W. Strain and Sons, Belfast. 

18,552. VeLocirepr Lamps, H. Lucas, Birmingham. 

13/553. Tara and VaLves, H. Waters’ Birmingham. 

28,564 Avromatic WaTeR-cLoser Apparatus, 8. 


, London. 
13,555. VENTILATING &c., J. Horrocks, 
Southport. 
18,556. ReoisTeRIne Facsimice Corizs of REcEIPTs, 
W. Ashton, London. 


18,557. Rotary Printing Macuines for PoLycHro- 
MATIC ImPREsSION, G. A. 
13,558. Gas B J. Buckland, Taunton. 
18,559. Prorectine Back QUARTERS of — &c., by 
EATHER, M. J. and B. Martin, Norwich. 
13,560. Hanp F. A. 
Manchester. 
13,561. Fisuine Fiy Cases, P. D. Malloch, London. 
13,562. CoaTine of Merat SHEETS with Mert, P. M. 
ustice.—(W. B. Spear, United States.) 
18,563, ELecrricaL MEASURING INSTRUMENTS, E. W. 
ncaster, Birmingham. 
13, ws MANUFACTURE of MaLLEaBLE Iron, W. Martin, 
gow. 
13,565. ‘ADMISSION of AIR to Furnaces, J. and R. B. 
Bonthrone, Glasgow. 
13, Governors for Steam Knornes, E. Jones, 


13,567. Gear for Drivinc Macninery, E. 
Jones, London. 

18,568. CanpLesticks, &c., W. Carter, London. 

13, 569. TELEPHONIC APPARATUS, J. 8. "Ross, London. 

13, 570. Boxes for Botriep Liqorps, F. Foster, wondon. 

13, 571. Meters for Measurine WatTER, &c., J. Davies, 


‘irmingham. 
13,572. Miner’s Sarety Lamp, W. Banks and 8. 
Brierly, London. 
SPinnine and Twistinc Rinos, H. Ashworth, 
mdon. 
13,574. Composition for PREVENTING INCRUSTATION in 
Stream J. L. Honnart, London. 
13, Savine Surps in Distress, F. Bosshardt.—{A. 
. M. du Bourblanc, France.) 
&c., Gaseous Waters, T. Cockcroft, 


13,577. aed NDICATING Escape of Gas, J. Stott, inte. 

13, 578. PREPARATION of Fuet, H. H. ke.—(G. 
God roy, Germany. 

13,579. Paper Fo_pinc Macurngs, E. London. 


13,580. Process of Propucinc, &c., PHoToGRAPHS, A. 
M. Clark.—{(C. 7. Cain. United States.) 
Dravcutsman’s InstRUMENTS for RULING 
&c., Linss, A. M. Clark.—{D. W. Briggs, 
tes. 


18,582. ManuractureE of Boots, J. Hughes, London. 

13, 583. Construction of ARTIFICIAL Bomss, » of 
MartTeRIAL, W. A. Barlow.—(S. Julien, 

ra 
584, HypRavLic Apparatus for the Force 
the Waves of the Sza, W. A. Barlow.—(E. J. 
France.) 
13,585. Burrers for Suips, &c., R. H. Hughes and R. 
A. Lee, London. 

18,586. Lockine and the Doors of 
way Trains, J. Kendall and F. G. G. Lines, 
London. 

13,587. Execrric Measuring and REGULATING 
Apparatus, F. W. Lawson and C. W. 8. Crawley, 


London. 

13,588. Steam Borxers, 8. P. Wilding.+{7. Lammine, 
Miilheim.) 

13,589. PaPeR or CARDBOARD Boxes, A. F. Bird, 


ndon. 
— Sarety Lamps for Miners, &c., J. Macnab, 


mdon. 
12,591. Preventine the Escape of Noxtovs Fomes 
- from Batrerigs, M. Bailey and J. Warner, London. 
13,592. Primary Batrerixs, M. Bailey and J. Warner, 
London. 
13,593. SMALL-arMs, L. F. Banks, London. 
13, 594. Tusine, E. L. and H. 
Witzenmann, London. 
13,595. BREECH-LOADING FirE-aRms, O. Jones, London, 
25th October, 1886. 
13,596. Water Tap or VALve, J. Mitchell, Glasgow. 
13,597. Fact J. Parsons, Nottingham. 
13,598. DYEING Papers, J. Fletcher, 
13,599. Tomer Fixtures for Houpine Rois of 
Paper, &c., J. 8. Dow: ¥ ham. 
13,600. Bett Purses or Poucuess, D. B. Harris and E. 
R. Richards, Birmingham. 
13,601. UMBRELLAS, &c., J. R. +m London. 
13, 602. SHips’ and other Lamps, J. Rea, jun., Bir- 
mingham. 
13,603. Screw or Twist Aucers, &c., C. Whitehouse, 
Birmingham. 
13,604. Mixinc EartH used in the MILLING 
of Woven Fasrics, W. Fenton, Halifax. 
13,605. Composition for Preventine and REMOVING 
and Corrosion of BorLers, J. Cooke, 
alifax. 
13,606. CARBONISING FaBRics composed of ANIMAL and 
VEGETABLE Fisres, J. Walker, Halifax. 
13,607. RecuLatine the Position of SHEET Music, &c., 
Cruickshank, Glasgow. 
13,608. WasHixc MACHINES, R. A. Gartside and W. H. 
lady, Manchester. 
13,609. Keeper for Hansom CaRRIAGEs, &c., 
H. P. B. Celli, London. 
13,610. MeTaLtic Brake for C. 
Buck ley, Moston. 
13,611. Sockets for the Toots, A. E. 
Stayner, Millhouses, near Sheffi 
13,612. BRANDIND or STAMPING = —_ E. Gunter 
and W. mers, Lower Clapton. 
18,613. MovABLE SCREW- -BUTTON, J. Amberny, Paris. 
13, 614. PREVENTION of ACCIDENTS in SrEEP Mines, W. 
Scott, Newcastle-under-Lyme. 
13,615. 'FoLpine UmBRELLas, W. P. Thompson.—(J. D. 
‘Nesbitt, United States } 
13, " pombe MANUFACTURE ot Bricks, &c., R. Scholefield, 


13,617. exsane Mitts, A. Marklin, London. 
Saturatinc Woop, G. Burstenbinder, 


13,619. FOEL Economiser, &c., W. Abbott, London. 
13, Tripop CaMERA STANDS, A. W. Dollond, 
mdon. 
13,621. PLatrine Tin for VENTILATING, &c., PURPOSES, 
ancock, Landport. 
13,622. CoLLapstpLe E. F. Lucy, London. 
13,623. Nove. Metnop of Drainina 
Way of Rattways, A. Haarmann, 
18,624. Fasreninc the Enps of Fiat "Dorvane, &&, 
Betts, A. W. Death, London. 


18,625. CuRoNoGRaPH WATCHES, A. L. London 
13,626, Sreerine Gear, W. Clar'! g 


ndon. 
13,627. &c., Macninery, W. Clarke and J. 
Furneaux, London. 

13,628. Paps for the Protection of &e., 
Wounps, in Horses, &c., E. 8. Probyn, Pontypool. 
18, ‘awl Compinep Brush and Brake, W. Carter, 

mdon, 

13,630. Bastinc Mgat, T. 8. Archer, Loudon. 

13, Gas by ELECTRICITY, H. J. Coates 
E. W. J. Macdenald, London. 

18,632. Woop-BoRING Toos, H. Walker, London. 
633, SHvuTTLE MscuanisM for OscILLaTING SHUTTLE 
Szewina Macuines, A. Riese and F. Quenstedt, 
London. 

13,634. CLoTH-FEEDING MecnanisM, A. Riesi and F. 
Quenstedt, London. 

13,635. PIANOFORTES, J. Delerue, London. 

13,636. Poriryinc and Graininc Hivgs, T. Palmer, 


mdon. 
of ArtiriciaL Furr, R. Combret, 


municated by James 

18,639. for Ciaars, &c., London. 

13,640. RarLroap Cross TEs, W. Flynn, London. 

18,641. Inpicatinc the ExxgcrricaL PorenTiaL in 
Systems of ExtecrricaL Distrisution, B. J. B. 
Mills.{(J. W. Howell, United ) 

18,642, Rotter Bearinas, G. and E. London. 

13,643. SEL¥-LigHTING Gas Burners, G. A. Sweetser, 


mndon. 
18,644. of Fornaces, &c., E. W. Collier, 


18,645. Baas, O. Seef 


London. 
a AND WHEELS, A. win and A. Goodwin, 


Avromatic Winpow Catcs, &., A. E. Stove, 
on. 
CakBons Execrricat Purposes, W. R. 


13,649. Dritt Basce, C. Davy, London. 
13,650, RatLway Coup.ines, W. H. Kaltenback, 


Gear of Veuicies, C. Dinsmoor, 
on. 
13,652. OprraTina Raitway Sicnats, G. Edwards, 


on. 

13,653, Leaps and Rouges, H. H. Lake.—(B. 0. Chase, 
United States. 

18, Fivoripe of Auminium, &., L. Grabau, 


ndon. 

18,655. Fry-wHeeL Guarps, &., J. G. Rockhill, 
London. 

13,656. AUTOMATICALLY CLOSING Tap VALVE, J. and J. 
F. Gilmore, and W. R. Clark. London. 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office official Gazette.) 


84'7,197. AspuSTABLE PackING FOR PISTON-RODS, 
William Pohlman, Middletown, N.Y.—Filed May 
5th, 1886. 

Claim.—() The combination of the cylinder head 
casing C, spring G, solid ring E, and sectio: i 
DF, the ring D ha ving the dowels d, all arranged su 
aetialy as set fo (2) The combination of the 
cylinder head A, casing C, packing ¢, spring G, solid 


[347,197] 


ring E, and sectional rings DF, the ring D having the 
dowels d, all arranged substantially as set forth. (3) 
Ina piston: -rod packing, the cylinder head A, casing 
C, and packing e, combined with the spring G, solid 
roo tg E, and sectional rings D F, substantially as set 


Compound WaTER GAUGE FOR STEAM BoILERs, 
Pyke, Philadelphia, Pa.—Filed November 27th, 


Cluim.—(1) A compound water gauge for steam 
boilers, constructed substantially as herein — and 
described, and consisting of the three parallel glass 
tubes A B C, the elbow couplings D, attached to the 
ends of the said tubes A rs having offsets in their 
inner arms, and provided with valves E and cocks F, 
and the three-way globe valve G, connected with the 


ends of the centre tube B, and with the elbow 
couplings of the side tubes, as set forth. (2) Ina 
compound water gauge for steam boilers, the combina- 
tion, with the glass tubes A BC, the elbow 
couplings D, attached & the side tubes A C, and the 
three-way globe valves G, connected with the centre 
tube B, and the o- couplings of the side tubes, of 
the connecting bars H, substantially as herein shown 
and described, whereby greater firmness and stre 

are given to the uge, and the glass tubes are 
‘om being accidentally as set fo: 


947,372. Barret MAKING MAcuINne, George W. Packer, 
Rock Falls, Ill.—Filed February 15th, 1886. 
Claim—(1) In a barrel making machine, a curved 
guideway having an adjustable gauge at one extremity, 
which way receives and supports a ies of staves in 
such position with respect to the line of movement of 
a travelling saw that the last stave and the blade of 
the saw shall have the same convergence as the edges 
of the staves, in combination with such travelling saw, 
whereby the series of — may be exactly ga 
fur a required size of barrel, substantially as set 


forth. (2) In a barrel making machine, a curved 
guideway having an adjustable gauge at one extremity, 
which way receives and ag tain series of staves 
such ition with the cut of a saw that the 
last e of the saw 


convergence f the sta’ 
with whereby the pb + 
for a 
tially Sot 
Rosser Buckets ror CHAIN 
Se Sanford Goss, Chicago, IU.—Filed October 
Ciaim’—{1) The rubber bucket A, having its largest 


inward diameter at al thickened at its lower end to 
form the inward incline a, whereby it is adapted to be 


expanded by moving an interior nut in either direction 

along the supporting link, substantially as described. 

347,397. Cuuck ror Rock James Throckmor- 
ton and Joseph G. Throckmorton, Harvey's, Pa.— 
Filed Aprit 19) 19th, 1886. 

Claim.—The combination, with the bit A, provided 
with the shoulder B and the extension ° formed with 
the left-hand thread and neck D, of less diameter 
than said extension, and formed with right-hand 
thread, of the stem F, having externally threaded 


G and | threaded E, to engage 

id stem D, and the collar H, pro vided with an 
left-hand screw thread its entire 
length, and adapted to engage the thread of the end G 
of the stem and that of the ee C of the bit, and 
its lower end abutting id shoulder, substan- 
tially as and for the purpose auh ed. 


347,480. Potverisinc Macuine, Hermann B. Feld- 
mann, Philadelphia, Pa.—Filed April 23rd, 1886. 
Claim Ina the 
a casing, a driving shaft, a 
sphere or st my and two discs mounted upon the 
and capable of an end-for-end motion thereon, 
substantially as set forth. (2) In a pulverising machine 
the Salowing elements in combination: a casing, a 
driving shaft, a sphere or roller, two discs mounted 
upon the shaft and capable of an end-for-end motion 
thereon, and means for com’ ig said discs t, 
the ball’ or roller, substantially as set forth. (3) Ina 
pulverising machine of the class herein recited, the 
combination of a casing, a driving shaft, a sphere or 


— WH 


roller, two discs mounted upon the shaft and capable 
of an end-for-end motion thereon, and a collar upon 
the shafts between the discs, which is adapted to 
receive and thereby ares tect the shaft against the 
inward thrust of the substantially as set forth. 


movement of the discs, substantially as set forth. 8) 
In a machine of the class above , the combina- 
tion esate ning a ball track, a ball upon 


casing, 
said 

latter ad er, and abutments to 
ward thrust of the age , substantially as set forth. 
© In a machine of recited, the combination 


a shaft, alec, the shaft, a collar upon the 
chat between the and elastic packings between 
the said collar and the opposing faces 


ng of said discs, 
substantially as set forth. 
347,647. Carn Sprino, Chas. D. Schoen, Philadelphia, 
Pa.—Filed March 30th, 1886 
Claim.—{1) A car spring, in combination with top 


347,647 


= 


to the bottom and the ends of 
lates being free so re they can move 
change by compression of the 

a lever or levers, in com- 


the lever or levers 
as sot { wi the 
r other spring wating relati 

he load 5 
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with a casing, a driving shaft, a ball adapted to travel 
upon a track within said casing, and a pair of discs, 
the opposing faces of which are flat, so that the ball 
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freely as the 
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INSTITUTION OF MECHANICAL ENGINEERS. 

Ar the last general meeting of the Institution, which 
took place on the 18th ult., at Leeds, the proceedings com- 
menced with the reading by Mr. Wyllie of a paper on 


TrIPLE Expansion MARINE ENGINES. 


This paper is too long and too important to be ab- 
stracted with advantage, and we therefore give it in 
full on page 363. The discussion was opened by Mr. W. 
Parker, who added to the importance of the paper by 
giving facts and figures concerning the superior results 
obtained at sea by ships fitted with triple-cylinder expan- 
sion as compared with the more ordinary two-cylinder 
expansion or compound engines. The facts he mentioned 
as obtained from shipowners and marine engine builders 
are among those which show conclusively that the ships in 
which the highest pressures are used are the most 
economical carriers. In these ships triple expansion 
engines are used, and the economy is generally credited to 
these engines, as without three-cylinder expansion the very 
high pressures cannot be thoroughly utilised. Some 
exception is, however, taken to this; and it is said that 
the ordivary compound engine might come out well if 
supplied with high pressure steam. We will not say this is 
not true with limitations, although years of experience and 
experiment have shown that more than a moderate range 
of expansion cannot be economically used per cylinder or 
per pair of cylinders, so that it would not seem that very ex- 
cessive pressures could be utilised with two cylinders, and 
the fact remains that the triple engine has proved the most 
economical engine yet sent to sea, under existing con- 
ditions. Mr. Parker said it was acknowledged by nearly 
all steamship owners that the triple-expansion engine was 
the engine of the future, and that the compound engine 
was practically extinct. Steamers by its agency were now 
working under the conditions of quite 30 per cent. less in 
coal than was the case five years ago. Two large steamers 
had recently been built for the Peninsular and Oriental 
Company. They were of 6000 indicated horse-power, 
were exactly of the same dimensions, and on the same 
lines. One worked with a triple engine at a pressure of 
145 lb. to the square inch, and the other with an ordinary 
compound engine, working at 901b. to the square inch. 
Both sailed to Australia at 12 knots per hour, and the 
vessel with the triple engines burned 1200 tons of coal less 
than the one with the compound engines, In another case 
of two ships, one carried 1200 tons of cargo more with 
triple engines than the other with compound, though the 
working expenditure was the same in both cases. As to 
steam jacketting, unfortunately in marine engineering 
they had not the same facilities for looking after things as 
they had on shore, and through this the jackets sometimes 
filled with water and were more harm than good. On 
Friday, while in London, he saw the secretary of one of 
our largest mail boat companies, and he announced that 
the engine altered by Messrs. Richardson, of Hartlepool, 

iven so much satisfaction that although they had just 
got our vessels completed they had determined upon 
ving them altered, and had besides given an order for 
other six engines, as the consumption of coal under the 
new system was so much less as just to make a dividend. 
Mr. Parker also pointed out that the crank shaft stress 
diagrams could not be of any service if taken out without 
reference to the weights. is, however, was done, and 
we omit these diagrams. 

Mr. Cochrane thought it was desirable that all figures 
relating to steam engine economy should be given in 
terms of feed-water used per indicated horse-power, so 
as to eliminate all influences of boiler efficiency or fuel 
quality. He also suggested that where, as mentioned in 
the ay the velocity of the steam had really shown 
itself in the wire-drawn condition of the indicator dia- 
gram, there were the elements for ascertaining what 
ought to be the limit of velocity for the steam, in order to 
get the full expansion without wire-drawing. As the size 
of the ports which had failed to give perfect satisfaction 
was known, there was an opportunity for ascertaining 
under the varying conditions of pressure what the limit 
was, He thought the velocity should not exceed 40ft. per 
second. What lower velocities were necessary at the 
intermediate cylinder and the low-pressure cylinder were 
matters of actual experiment, which he thought were 
capable of being ascertained by means of indicator dia- 
grams examined in connection with the known sizes of the 


rts. 
a Alexander B. W. Kennedy said the three- 
cylinder engine was a three-cylinder compound, just 
as much as its predecessor was a two-cylinder com- 
pound.’ He supported Mr. Cochrane’s request, that if 
possible Mr. Morrison should give the size of the ports in 
these engines, because a great point had been made of 
that matter in the i. ; and this information would 
make engineers still more indebted to Mr. Wyllie. 
The triple-expansion engine had been a deal dis- 
cussed lately in papers by Mr. Parker and Mr. John. Mr. 
Wyllie’s paper was at least as important as those which 
had preceded it, but there was one feeling of dissatisfac- 
tion that he had experienced in reading all, arising from 
the cause Mr. Cochrane had touched upon, namely, that 
there were no exact experiments in regard to marine engine 
economy. Statements of av had been given, but 
they were statements which he would show could not be 
trusted entirely ; and he hoped it might be possible to get 
some much more accurate data to upon. Engineers 
had to take for their data figures p sas from experi- 
ments which could only be called roughly approximate. 
That was recognised in Mr. Wyllie’s paper, where it was 
said that, in order to get a correct estimate of an engine’s 
performance, the quantity and temperature of the feed 
and circulating water ought to be considered. On the 
Para, if it had been possible to measure the feed-water, he 
was sure that some of the figures in the paper would not 
have appeared. He had worked out as accurately as he 
could, from small-scale copies of the indicator diagrams 
exhibited, the steam consumption per I.H.P. per hour in 


the Para, the agin, the Lusitania, the eho, the 
African, and the Stella; he had grouped the ts in the 
accompanying table. Steam quantities calculated from 


St and in Tri 
Cylinder 


tion g g 
.P. per hour, 
deduced hom indi | Be 
ms. | | 82 
a 
4252 |A°S |2 
No. | Figs, | 1.H.P.| Lbs, bs. Lbs. Lbs. | Lbs. 
Para .| 3 25 616 |t3°4 16-1 | 18°5 | 1° 
2 | 28 | 1065 /17°9 21:1} 24°3 | 210 11°6 
Anglian | 
3 | 29 | 1875 |13°7 16°5 | 19°0 1-40, 13°6 
2 | 30 | 2390 \18°0 21°2| 24°4 | 2°08" 11-7 
Lusitania 
3 | 31 | 3632 17°8| 20°5 | 1-28* 16-0 
Shakespear..| 3 | 19 | 871 1771] 19°77 | — | 
African 3 | 26 | 1086 17°8 | 205 | — — 
Stella | 3 | 32 | 932 16°4| 18-9 13°9 


* Welsh coal, t North-country coal 


indicator diagrams were always too small. In ordinary 
compound engines with 80 lb. boiler steam and with steam- 
jacketted cylinders, he thought the indicator diagrams did 
not usually show more than about 75 per cent. of the 
steam used. He thought that although in the triple- 
expansion engines a high initial steam pressure was very 
well carried out in the first cylinder, and the high-pressure 
clearance was very small, and everything had been done 
to render the condensation of the entering steam as small 
as possible, yet the fall of temperature in the steam on 
entering the first cylinder was about the same as in the 
two-cylinder compound engine, as would be seen from the 
figures given in Table II. in the paper ; and there was no 
steam jacket on the high-pressure cylinder. The indicator 
diagrams he therefore believed did not show more than 
about 75 per cent. of the steam actually used. But to be 
quite safe in his calculations, he had assumed that the 
indicator diagrams showed as much as 85 per cent. of the 
steam used; and on that supposition he had calculated the 
consumption of steam per I.H.P. per hour, and the quantity 
of water evaporated from, and at 212 deg. Fah. per pound of 
fuel. The result so arrived at was that in the Para the 
evaporation was 12 Ib. of water per pound of coal, in the 
Anglian 13°6 lb., in the Stella 13°9 lb., and in the Lusitania 
16 lb. This was impossible. With ordinary coal such as 
was burnt in marine boilers, from 12 1b. to 14lb. of water 
evaporated per pound of coal was as much as could be got 
even in a calorimeter ; while in a boiler furnace, imperfect 
combustion, uselessness of the hydrogen, and carbon not 
burnt into carbonic acid, made it impossible. Moreover 
‘heat was unavoidably lost in the escaping gases and 
heating the air, so that 101b. of water evaporated 
per pound of. coal was very good practice. In view 
of these facts he thought it was high time that 
marine engineers should endeavour to carry out 
more exact measurements and to furnish more correct 
data than those from which such results were worked 
out as he had here arrived at. While disagreeing with 
the author upon this point, he did not disagree with the 
author’s main contention, that three-cylinder engines were 
better than two-cylinder engines in particular cases. The 
reason of the advantage was clear, Comparing, for instance, 
the two-cylinder indicator diagram from the Anglian, 
shown in Fig. 28, with the three-cylinder diagram from 
the same vessel after conversion, shown in Fig. 29, it was 
seen that the high-pressure diagram in Fig. 28 would 
nearly cover the intermediate di in Fig. 29, and the 
two low-pressure di would cover each other; be- 
cause it would be seen that in Fig. 28 the initial pressure 
in the high-pressure cylinder was only 45 lb., or very much 
the same as the initial pressure in the intermediate cylinder 
in Fig. 29. The advantage had been obtained by using a 
higher boiler-pressure, and taking additional work out of 
the steam | expanding it from a pressure of about 150 lb. 
down to 45 lb., which had here been done by putting in a 
third cylinder as the high-pressure cylinder. There was 
no reason theoretically why this additional work should 
not be equally well obtained from the steam by two 
cylinders. It did not prove that three cylinders were 
better than two; but that it was far better to use 150 lb. 
pressure than only 50 lb, There were important practical 
reasons, however, connected with range of temperature and 
with initial condensation, which made it difficult to utilise 
so high a pressure as 150 Ib. in only two cylinders. But it 
was very necessary to be clearly understood that it was not 
the three — which in this case made the improve- 
ment, but the use of a very much higher pressure of steam. 
He did not agree that the low-pressure cylinder, as stated 
in the paper, was the source of the greatest inefficiency. 
He thought inefficiency in the low-pressure cylinder was 
caused mainly by defects of receiver and of passages, and 
that it could be remedied mainly by alterations outside the 
low-pressure cylinder itself; it was the high-pressure 
cylinder which was at present the most inefficient. It was 
in the high-pressure cylinder that there occurred the 
initial condensation which was the most serious of all the 
remediable causes of loss in any engine ; and for “T large 
economy he believed it was necessary at nt to look to 
improvement in the high-pressure cylinder rather than in 
the low-pressure. If slag-glass liners to the cylinders could 
be used, or in some other way making them non-conduct- 
ing, it would get rid of the present abomination of sending 


in 20 per cent. of the steam as water, or converting it into 
water as it entered the cylinder. 

Mr. Mudd, of West Hartlepool, entered upon a full dis- 
cussion of the paper, assisted by diagrams, but as his 
remarks were written, they had to be handed in to the 
Council, though what he did say proved them to he of 
importance. 

rofessor R. H. Smith thought they required further 
explanation with regard to some of the points raised by 
the author. His impression was that the greater efficiency 
of the triple expansion engines was chiefly due to the possi- 
bility of using a very much higher initial pressure. But 
then there was the question as to whether they were not 
bound to use three or more cylinders. It was necessary to 
use more than two cylinders if they were to be able to 
employ the high initial pressure without sacrificing other 
practical advantages in the engine. 

Mr. David Greig thought that a good deal of the 
economy of the triple-cylinder engine was due to the high 

ressure used, and that the compound engine might do 
much higher duty if instead of say 901b., steam at the 
higher were used on it. There was no difficulty 
about the high pressure. He was himself working engines 
every day at 180 lb., and sometimes at 200 lb., and had no 
trouble with them. Beyond 200 lb. he did indeed experi- 
ence some trouble ; and no doubt some means would be 
arrived at by which steam at 200 Ib. pressure could be worked 
withoutdiftficulty. Possibly four or fivecylinders would then 
be required instead of three. Another speaker remarked 
that in fairness to the author it should be borne in mind 
that marine engineers had to be guided as much by what 
the shipowners required as by what was to be learnt from 
the reading of indicator diagrams. What Professor 
Kennedy had said concerning the quantity of steam that 
might or might not be used as indicated by the diagrams 
was all perfectly true. But the steam shipowners did not 
care at all about what the diagrams showed ; what they 
wanted to know was for how much coal they could carry a 
ton of cargo from one port to another. When the results 
were taken from a set of engines and boilers working day 
after day over many thousands of miles, and voyage after 
voyage, slight inaccuracies as to the quantity of coal might 
be entirely disregarded ; whatever they were they applied 
equally to the two-cylinder compound engine ship and the 
lower pressures; and although for experimentaland for com- 
parative purposes and for questions of thermo-dynamics it 
would be very much better to know the number of pounds 
of water used per indicated horse-power, still after all the 
question was for how much coal could the cargo be carried ; 
and it was this consideration by which marine engineers 
had to be guided in designing engines to satisfy the ship- 
owners. The steam shipowners had found by the same 
examination as that which they applied in all cases, that 
triple engines had achieved results which the two-cylinder 
compound had not, and whether this was due to very high 
pressure, and whether three cylinders were necessary to 
the use of this pressure or not, the facts were the same. 


VISITS IN THE PROVINCES. 
THE MOSS BAY IRON AND STEEL COMPANY’S WORKS, 
WORKINGTON, 

Tue extensive and important works belonging to the 
Moss Bay Iron and Steel Company are conveniently situated 
on the shores of the Solway Firth, and midway between 
the two sea ports of Workington and Harrington. Since 
the erection of these works, the former town has been 
greatly extended in that direction, house property has 
been built or is now being built, along the highway 
between the two towns. The site of the works forms a 
triangle, one side of which runs parallel with the line of rail- 
way belonging to the London and North-Western Company, 
for nearly half a mile. This railway company has formed 
a connection at both ends of the works. At the north end 
of the works, the Cleator and Workington Railway crosses 
over the London and North-Western on a higher level, and 
forms a junction with the rails of the Moss Bay Company 
in its own yard. The same railway company has 
formed a special line at the south end by which a con- 
nection has been formed, thus giving a direct railway 
connection with the hematite ore district, and also with 
the docks for the shipment of their produce. The Moss 
Bay Company has laid down in its own yard, at its own cost, 
for the successful working of its own traflic, between five 
and six miles of railway, on which it employs seven 
locomotive engines. Such an extent of railway and loco- 
motive power will not be considered too large, the great 
amount of traffic being taken into account which has to pass 
in and out of the yard, as well as the amount of shunting 
rendered necessary inside the yard. In order to form 
some idea of the number of wagons and trucks which will 
have to be received into and dispatched from the 
works, it will be necessary to point out the quantity 
of raw material that is consumed inside these works. 
They receive annually about 100,000 tons of coke, mostly 
from the Durham district, 40,000 tons of limestone 
from the local quarries, and 160,000 tons of iron 
ore. When these, in connection with the stores for 
carrying on the works, are taken into consideration, it will 
be seen that the total amount received is considerably above 
300,000 tons of raw material yearly. If we were to 
estimate each wagon and truck entering the yard to con- 
tain on an average 6 tons, it would require 50,000 wagons 
or trucks to bring in that amount, In considering the 
daily delivery we are not to suppose that would take 
place at one uniform rate per day; it is possible that 
this might vary from 100 to 200 wagons per day. It will 
be necessary to remark that none of the wagons or trucks 
employed to bring in the raw material would be suitable 
for carrying out the finished article. For this trucks of a 
different construction have to be employed, consequently 
the whole of the 50,000 wagons or trucks bringing in the 
raw material have to be despatched from the works 
empty, and in addition to these there are needed 
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10,000 trucks to send out the 100,000 tons of steel rails or 
other finished articles which are manufactured yearly by 
this company, making a total of 60,000 wagons or trucks 
passing in and out of the yard per annum. In addition 
to these there are 100,000 tons of slag and other refuse 
to remove. 


On the side of the works which stretches along 
the shores of the Solway is situated the engine- 
house containing the four blowing engines supply- 
ing the four furnaces with the necessary blast; between the 
engine-house and furnaces are seated nine horizontal and 
eight vertical boilers for supplying steam to the blowing 
and some smaller engines employed for different purposes 
in the yard. At the opposite end of the row of furnaces 
are thirteen other horizontal boilers, made of mild 
steel by Messrs. Galloway, of Manchester; these 
boilers are chiefly employed to give steam to the 
engines working at the steel works. The total number 
of boilers employed is twenty-two horizontal and eight 
vertical. The eight vertical and seventeen of the hori- 
zontal boilers are worked by the waste gas from the blast 
furnaces; the other five are fired with coal, the waste gases 
oi being suflicient to supply the whole of the boilers with 

uel, 

In the same line with the four furnaces already 
erected, space has been left for a fifth, when the directors 
may see it necessary to build another. The outer shells of 
the furnaces are made of the best rolled iron plates, rest- 
ing upon cast iron pillars; these pillars have a solid foun- 
dation of the usual description, and being surmounted by 
a cast iron ring, on which the outer casing and furnace 
blocks rest. Inside the casing the furnaces are lined with 
tire-brick blocks, made of the best fire-resisting material, 
in order that they may, as far as possible, withstand the 
high temperature needed for smelting the ores. The 
furnaces are 6Oft. high, the diameters at the bosh bein 
18ft. and 19ft.; on each side of the furnaces are one 
the heating stoves. The heating stoves are built to the 
designs of the late Mr. Thomas Whitwell, and are said 
to have, in their general working, given satisfaction. At 
the back of the furnaces, and on the shore of the Solway, 
are built the bunkers, on the top of which, at a consider- 
able height above the ground level, is placed a line of rails, 
on which the wagons and trucks are run containing the 
coke, limestone, and ores; and from thence the various 
raw materials are discharged into the bunkers, and are 
filled by hand labour into double-wheeled barrows, which 
are raised on cages by a small steam engine to the top of 
the furnaces. The whole of the 300,000 tons of raw 
niaterial has to be lifted 60ft. to the furnace top, but 
before doing so the whole has to be weighed, and the 
proper proportion of each ascertained before it is discharged 
into the furnace. Two small engines working two cages 
each, lift the material, which will average nearly 800 tons 
per day of twenty-four hours, the men working in 
two shifts, or night and day, twelve hours each shift. 
The company makes very little pig iron for sale, the 
managers acting on the idea that it is more profitable to 
work it up into the finished article before removing it from 
the works. It is considered that the finished article can be 
produced at a less cost than would be the case if the raw 
material were moved to another establishment to finish ; 
not only the saving of the carriage, but both profits can 
be reaped by the one company. 

On the extreme north side of the works is located the steel 
manufacturing plant. The Bessemer converters are erected 
on the end nearest the shore. The crane isswung round so 
as to bring the ladle under the agitator, which is formed 
by fixing arms to a vertical shaft. This is dipped into the 
molten steel, and a revolving motion is given to it bya 
small steam engine in such a way as thoroughly to mix 
the metal. It is afterwards brought over what is called 
the Bessemer pot—a large circular opening made below 
the level of the floor, in which are placed a number of iron 
moulds standing on end. The steel being brought over 
one of these moulds, a tap is opened in the bottom of the 
ladle, and the steel is allowed to run out until the mould 
is full; the hole is then closed and the ladle brought over 
another, and so on until the whole of the steel is run from 
the ladle into the moulds. While the steel is thus being 
run out the chemist takes small samples of it to ascertain 
its quality or constituent parts. As each mould is filled 
the men cover the top of the mould with sand, and put 
on a lid to prevent the ebullition of the steel, which would 
make it unsound. As soon as the metal has begun to set 
in the moulds, which it will do in from five to ten minutes, 
the covers and moulds are removed, and leave standing in 
the Bessemer pit blocks of steel 14in. square, slightly 
tapering to the top, and weighing from 20 cwt. to 24 cwt. 
each, The ingots of steel are taken in hand b 
another set of men, who remove them, while sti 
hot, to the heating furnaces, where they remain 
until they are in a proper condition for passing through 
the rolls. The heating furnaces are built in batches 
varying in number, at the sides of the rolling mills, and 
heated by a method patented by Mr. Peter Kirk many 
years ago. It would be here necessary to point out that 
the ingot when taken out of the Bessemer pit may have 
had a hard shell of metal formed on the outside, while the 
inside may be in a semi-fluid state, in which condition it 
would be utterly unfit to through the rolls. To 
retain the heat given off by the ingot when solidifying and 
store it up for future service, and save the expense of re- 
heating, various methods have been devised, none 
of which are regarded by the Moss Bay Company 
as a complete success, and it has been thought more 
satisfactory by the managers of this company to re-heat the 
ingot in the manner described. A large range of furnaces of 
a new design is being constructed, in such a position, and 
of such dimensions as will, it is hoped, greatly reduce 
thecost of heating. Of these possibly we may at some future 
time give an enlarged description. When the ingot has 
acquired its proper state of consistency, it is removed from 
the heating furnaces, and entered into the rolls of the 
bl. oming mills, when it apenas through several grooves ; 
each time it is diminished in thickness and increased in 


length ; it isthen transferred to the roughing mills, where 
the same process is gone through until it becomes a rough 
shaped rail. It is then removed to the finishing rolls, where 
it receives the form and finish of a rail of the shape and 


weight required. In passing through the last groove of 


these mills the rail receives the stamp of the firm, the aan A 


date, and the name of the purchaser. The act of g 
the bloom or rail through the grooves in the different rolls 
is effected by machinery, little or no manual labour being 
now employed. 

The rail, having passed the finishing mills, is now on 
the opposite side of the rolls to that by which it at first 
entered, and at a convenient distance from these rolls. At 
this stage of its manufacture the rail is from 80ft. to 130ft. 
in length, according to section and weight per yard. It is 
moved forward on rollers, acted on by machinery, until in 
front of a small circular saw, where it becomes stationary ; 
the saw is moved in the direction of the rail, revolving 
very rapidly, and cuts through the solid steel rail in an 
incredibly short time. The operation is again repeated, 
until the whole is cut into proper lengths by the same 
means. The rails are afte s moved by machinery 
—first to the benches, where the workmen dress 
off the roughness left by the saw while the rail is still 
hot ; and secondly, to the press where all bends are taken 
out, and the rail made perfectly straight ; third, to the 
steam drills, where the holes for the bolts of the fish-plates 
are made, and then to the benches, from which they are 
loaded to send to their final destination. At this stage 
the inspector walks along each rail, closely examining each 
separately, and sees that they are properly finished, notes 
the defects, if any, and has the defective rails removed, 
allowing only those which are up to the specification to 
leave the yard. 

In this description we have followed the raw material 
from the point where it first entered the yard until we 
leave it now a finished article, and in doing this we have 
arrived at the same place in the yard as that from 
which we commen Here we would wish to re- 
remind our readers that the age of material which 
has to pass through the rolls yearly is immense, and 
that this amount has been increased greatly of late years. 
According to the declaration of Mr. Valentine, one of the 
managing directors of the company, when before the House 
of Lords in 1882, the turn out of steel rails yearly was 
70,000 tons, but the capacity of the works at the present 
time has increased to 100,000 tons of finished rails per 


annum. In this estimate allowance has been made for | la 


unavoidable stoppages, which in works like these with the 
best management cannot be avoided. When in full work 
upwards of 2000 tons of rails have to pass the rolls each 
week, or from 330 to 340 tons per day, which includes 
both the day and night shift, or the whole of the twenty- 
four hours. During the whole of this time nearly 
15 tous per hour will have to be rolled, and if we take the 
ingots on an average of 22 ewt., there will need thirteen or 
fourteen ingots per hour to make the quantity of rails 
given above. For some years there has been a growing 
improvement in the amount of work which has been 
turned out by this company. In 1880 there were 62,329 
tons of ingots, and 53,547 tons of steel rails manufactured. 
In 1881, 66,441 tons of ingots, and 56,616 tons of steel 
rails. In 1882, 88,112 tons of ingots, and 75,036 tons of 
steel rails. In 1883, 94,604 tons of ingots, and 80,870 tons 
of steel rails were turned out ; the present capacity of the 
works is 100,000 tons of steel rails. 

This improvement in the productive capacity of the 
works is not so much due to any extension that has been 
made in them, as to the labour-saving machinery which 
has been devised and erected under the superintendence of 


Mr. Peter Kirk, a managing director of the com- 


pany. In immediate connection with the works the 
directors have had a large foundry built, and in this they 
have been for some time casting their own ingot moulds, 
which they make of the best Bessemer pig, and find them 
to answer their purpose well. Lately they have begun to 
cast their own rolls, making them either in iron or steel. 
By this means they save the carriage rate, while at the 
same time they insure a article. Such rolls as these 
had to be brought from Staffordshire. At this foundry 
they have been able to cast rolls weighing eight tons and 
upwards, and to finish them to their own pattern in their 
own yard, a staff of suitable men being employed at the 
works, 

It would not be necessary that we should here say any- 
_—* detail of the extensive pattern and fitting shops 
which have also been erected at the works, which have 
been liberally furnished with modern tools of the most 
approved description, by means of which nearly the whole 
of the repairs are done, as well as a large proportion 
of the new mechanical improvements now in use have 
been made. 

The company has within its own worksa large and com- 
modious laboratory, with a staff of efficient chemists, who 
analyse the raw material received into the yard, as well as 
the manufactured goods sent out, a record of the analysis 
being kept in the office. This is done the better to insure 
both descriptions of material being correct and according 
to specification. It has extensive hematite ore mines of 
its own, from which it expects shortly to be able to supply 
its furnaces. The Wood End royalty has every appear- 
ance of being a success. The company has already at that 

lace proved a large deposit of valuable hematite ore. It 
also lately taken on lease a large and valuable lime- 
stone royalty at Tallentire, belonging to Mr. William 
Browne, of Tallentire Hall, from which it expects to 
bring, for the fluxing of its furnaces, about 70,000 tons 
of limestone annually. When in full work the company 
employs about 1000 workmen at the iron and steel works 
alone, and possesses a capital of £350,000 in shares, with 
£40,000 in debentures. It has been fortunate enough to 
make a profit in each year since the works were commenced 
as a private company in 1871. The limited company was 


— — took over the works in the ear] of 1881, 
the original surviving partners retaining their interest in 
the 


ON THE DESIGN OF SLIDE VALVES. 
By Pror. R. H. SmitH. 

Ir is not intended here to say anything of the merits or 

demerits of the various kinds of slide valves. These differ 

tly as to the frictional work spent in driving them, as 
to their steam tightness, as to their wearing qualities, and 
as to their more or less rapid opening and closing of the 
ports. The simple geometrical question alone of the 
relation between steam distribution and valve dimen- 
sions is to be dealt with, the valve being supposed driven 
by an ordinary excentric. 

The diagram shown in the engraving is almost identical 
with one constructed by myself in 1870 or 1871. The 
elementary principle of the device was suggested to me by 
a German draughtsman. He had a small brass disc, about 
2in. in diameter, on which was described a circle divided 
into equal parts, and a series of parallel, equidistant 
straight lines, to ascribed diameter, which 
was taken as the piston-stroke and the valve-stroke. At 
the centre was pivotted a small arbor, on which were 
mounted two dial pointers, taken to represent crank and 
excentric. These could be clamped together at any angle, 
and the two could be rotated together by means of a small 
milled head. The instrument was a very rough one, 
incapable of accurate calculation; but its chief fault lay 
in the fact that no account was taken of the effect of the 
obliquity of the connecting-rod. 

The convenience of the instrument consisted in its 
obviating the necessity of drawing any circles on paper, 
and of plotting off any angles with the dividers in working 
out 8 nae problems. It was an easy step to perceive 
that the same result could be obtained by a carefully drawn 
diagram on paper or cardboard, with various scales marked 
on it, and that in preparing such a diagram allowance 
could be made for the obliquity of the connecting-rod by 
projecting the — divisions of the piston stroke on the 
crank-pin circle by means of circular arcs of connecting- 
rod radius, instead of by perpendicular straight lines. In 
the diagram attached to this article this is done for three 
standard ratios of connecting-rod length to crank throw. 
The connecting-rod lengths chosen are 2, 24, and 3 strokes. 
The stroke is divided into 100 equal parts, and the corre- 
sponding positions of the crank-pin are shown on the three 
outer circular scales for the above three connecting-rod 
lengths. The actual connecting-rod length in steam engines 
is never so much different from one or other of these as to 
make any appreciable difference in the slide-valve calcu- 
tion. 

The inner circle is taken as5in. in diameter, and represents 
to different scales the paths of both crank-pin and excentric 
centre. The horizontal diameter represents to the same 
two scales the strokes of piston and of valve. It is divided 
into 100 parts, only every fifth division being indicated by 
a vertical cross line. Considering it as the valve stroke, 
the corresponding positions of the excentric centre are 
projected on the circle by vertical straight lines, because 
the obliquity of the eccentric-rod may be taken as prac- 
tically nz. In slide valve ag all dimensions have to 
be considered in ratio to the half travel of the valve. 
Therefore the half travel is conveniently divided into ten 

each of these being subdivided into tive. The one- 
tiftieths of the half travel are large, and easily divisible by 
eye, so that there is no difficulty in reading off the ratios 
to 1 per cent. of half travel. 

In using the diagram careful distinction must be made 
between the out and in-strokes. The upper semicircle 
must be used in dealing with the in-stroke; the lower 
with the out-stroke. The diagram must be so used whatever 
be the actual direction of rotation of the engine. The 
diagram can be used for the solution of two classes of con- 
verse problems—firstly, given the valve and port dimen- 
sions and the setting of the valve, to find the resulting 
steam distribution; secondly, given the desired steam dis- 
tribution and the ratio of connecting-rod length to stroke, 
to find the required valve dimensions and excentric setting. 
In conjunction with the diagram two sets of rules are 
given—first, four for the first class of problems, and 
second, five for the converse problems. These rules are so 
easily proved to be correct by a little careful consideration 
that it is hardly worth while to give demonstrations of 
their truth here. It will be sufficient to make one or two 
explanations as to the phraseology used and as to the 
general mode of procedure. 

In the rules the phrase “set off” such an angle is con- 
stantly used. This setting off is not to be performed with 
dividers. By help of the scale of angle-degrees all the 
angles used are obtained in degrees, and the simplest 
mental addition and subtraction of degrees are alone 
needed for the plotting off of the angles from any of the 
points aatienel in the rules. If the mental arithmetical 
faculty be not developed in the operator, he can make his 
additions and subtractions on paper, but he should not 
substitute the use of the dividers for this arithmetic, 
because the prickings of the divider points would rapidly 
destroy the diagram for all accurate purposes. The “angle 
of lead” is to understood as the angle at which the 
crank stands before the dead point when steam admission 
takes place. The “angle of lap” is the angle beyond 
90 deg. at which the excentric stands when steam admis- 
sion takes place. The “angular advance” is the sum of 
these two angles. 

It is to be distinctly understood that the diagram enables 
one to calculate only angles and ratios of the valve dimen- 
sions. Evidently any standard diagram could not give 
directly absolute dimensions, The port breadth has to be 
found from the required areaof port. Call it 6. Say that 
a ratio g has been calculated by help of the diagram 
for outside lap divided by half travel. en from this we 


find the half travel = | _ Pa and therefore the outside 

If we wish to make the cut-off the same on out and in- 
stroke, we find two different values of g for the two 
strokes, z.¢., for the two outside laps. That obtained for 
the out-stroke is always the larger of the two if the two 
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MACHINERY FOR MANUFACTURING METAL TUBES. 


MR. JAMES ROBERTSON, GLASGOW, ENGINEER. 


angles of lead be taken the same. For example, if the | 
connecting-rod were two strokes in length, and the cut-_ 


FiC.2. SIDE ELEVATION 


FiC.4. PLAN 


which previously required two heats can now be made in one. 


FIC.1.END VIEW OF CONTAINE 


and Co., Newcastle ; Messrs. Osborn and Co., Sheffield ; and 


This causes a saving in mandrils, and we are informed that the R. P. Jackson, Salford. They are also in use for girder, angle, 
| higher the speed the less the heating of the mandril for given | and general sawing in the works of Messrs, Manlove, Alliott, and 


off a were desired for both out and in-strokes, and an | work, and amandril of proper form if rotated at about 4500 turns 


: . | per minute may be forced through a white hot billet of steel 1ft. 
angle of lead of 10 deg. were wished; then for in-stroke— 4 Pc na =, rapidly that ann mandril may be held in the 
we would have “angle of lap” = $ (180-120~-10deg.) = | hand when withdrawn. 

25 deg., and consequently g = *42. For the out-stroke we | he application of the invention of Mr. Robertson has been 
find “angle of lap” =4 (180—106}-10) = 31} deg., and | developed in the works of Messrs. Heaton, of the Mint, Birming- 
therefore g = ‘53. If now b were taken the same for both | ham, where cast copper ingots are made direct into thick “ shells ” 


ports, the half travel as calculated from the first figure | 
“42, ( a b ) would be less than that obtained from | 
‘58 


). Now the two half travels 
cannot be unequal. We must therefore have either | 
unequal cuts-off, or unequal port openings for the two ends | 
ofthecylinder. It will generally be preferabletohave unequal 
port openings. We must then calculate the half travel from | 
one of the two ratios g obtained, and from the g obtained 
for the other end of the valve calculate the port opening 
and lap from this half travel. Thus, suppose that in the - 
above example it had been reckoned that jin. steam port | 


opening was required. If we calculate half travel from 
the *42 for in-stroke, we would have half travel =a = 129" 


and lap. = 1°29 — ‘75 = ‘54. Then for out-stroke we 
would have lap = 129 x 53 = °68, and therefore port | 
opening 1°29 — “68 = 61. But this port opening is less 
than has been settled as necessary. We must therefore | 
proceed in the other order, and calculate the half travel 
from the “53 obtained for the out-stroke; thus half travel = 


the second (; 


1 um = 1°60, and therefore lap = 1°60 - ‘75 = ‘85. 
For in-stroke, we then obtain lap 1°60 x “42 75 | 


and therefore steam port opening = 1°60 — 67 = ‘93. 
This is in excess of the required opening, but so far as 
simple steam admission is concerned, this excess is no evil, 
whereas the deficiency obtained by the previous dimen- 
sions is a decided evil. The larger valve travel of course 
involves more waste of frictional work in driving the | 
valves, and in some cases this evil may be considered to 
overbalance the evil of deficient opening of the steam port 
at one end. But this cannot be considered the standard 
case, and therefore we should generally follow the rule to | 
design the half travel by help of the ratio g obtained for | 
the cut-off on out-stroke. We then from this half travel | 
calculate the lap for in-stroke, and we will find that the | 
steam port opening for in-stroke is in excess of what is | 
absolutely required. 


A NEW SYSTEM OF MANUFACTURING METAL | 
TU 


An account of a remarkable system of making copper tubes, 
illustrated by specimens of the work done, was given at the | 
recent meeting of the British Association by Mr. James Robert- | 
son, of Glasgow, in a paper read by Mr. Ralph Heaton, of Bir- | 
mingham, in whose works the system is adopted. Mr. Robertson | 
calls the principle involved in his system the “cross surface | 
motion frictional contact of solid bodies.” We need not repro- 
duce Mr. Robertson’s paper, as having seen the machinery at | 


work in carrying out the process we may, perhaps, — 


more briefly what is meant by the above, and then leave our 
readers to employ their own nomenclature. The essential feature 
is the application to tube-drawing mandrils of the compound 
motion which anyone gives to a cork when it is pulled out by 
a slightly twisting movement, or of the partial rotative move- | 
ment given to, say, a wheel, when it is being pushed on toa | 
shaft upon which it fits tightly. The same principle had | 
previously been employed by Mr. Robertson as a means of 
making pistons and piston and slide rods move more freely than 
when the pull or push imparted to them caused them to move | 
only in the direction of their axes and not to rotate upon them. | 
The same principle has recently been employed by Mr. Wick- | 
steed for the rotating pistons in his autographic testing appa- | 
ratus. The difference between the force necessary to slide a | 
gland along a rod when the rod is fixed and when it is rotated | 
at a hundred or so revolutions per minute, has been found by | 
Mr. Robertson to be something like sixty times, and the force | 
necessary to pull a bulb-ended mandril througk a tube is said to 

be from sixty to eighty times more when pulled in the ordinary 

way than when rotated at the same time that it is pulled. | 
According to Mr. Robertson, the greatest saving of power seems | 
to be effected when the movement in a rotative sense of the 
surface concerned is about equal to its linear axial advance. 
The rotating mandril has been adopted for drawing welded tubes, 


prevented from heating to any material extent, and that a tube 


| to Gin. and 7in. 
| direction to that which would be necessary if they were rimers. | 
| They are made of steel, and for the larger sizes ordinary 


| and to stand the hardening. 


| containing it by special pumps, no system of step bearing being 


for large or small tubes. The ingots are from din. to 7in. , 
diameter, and by means of a small mandril a hole may be, and | 
often has been, forced into one of these smaller sizes; but by 
making a small hole through in the first instance in a special 
machine, the mandril enlarging the hole from, say, lin. to 3°din., | 
may be pushed through the ingot at the rate of from 6in. to in. | 
per minute, and even a foot per minute, a current of oil being 
maintained through the hole and the mandril rotated at about 
twenty revolutions per minute and pushed with a pressure of 
about fifty tons. 

The engravings above, Figs. 1, 2,3, 4, 5, show a machine | 
for the purpose of converting ingots into “shells,” and Figs. 6 
and 7 show enlarged views of the ends of the mandril; Fig. 6 
being as used up to about 4°5in., and Fig. 7 as used for sizes up 
These mandrils are rotated in the opposite | 


Bessemer steel is found to be the best adapted for the work 
Reference to the engravings 
will show the mandril at C carried by the spindle D and 


HILL’3 COLD STEEL AND IRON SAWINS MACHINE. 


rotated by the wheel F, driven by a pinion G which slides | 
on the shaft H. The mandril is forced forward by the 
plunger J, which is pressed by water forced into the cylinder 


sufficient for the purpose, although everything was tried before 
the water bearing for the plunger was adopted. The plunger 
revolves, and is brought back by the small plunger K, head L, 
and wheel and chain gear seen in Figs. 2and 4. The ingot B is 
held in the containing shells A by the gripping pieces 8S, the 
container holder being a very powerful casting A A, in which 
the inclined surfaces of the two halves of the container fixed 
themselves and the ingot, as seen in the plan. As soon as the 
ingot is operated upon by the mandril it commences to elongate, 
and a 2ft. ingot will come out of the container after it has had 
a 3°5 mandril forced through it, there previously being only a 
1'25in. hole, as a 4ft. shell. When the shells come from this 
machine they pass to tube drawing rolls, in which they are 
drawn out upon a rotating mandril. 


Fryer, Nottingham; Fraser and Fraser, boiler works, Bromley- 
by-Bow ; Cowen and Co., Nottingham ; Hadfield and Co., Shef- 
field, &c., and Horseley and Co., Tipton. 

For sawing rails for points the machine is found very useful. 
It has a varying feed and quick return motion, and with an auto- 
matic sharpening arrangement, by which each tooth is brought 
up to be sharpened without removing the saw from its spindle, 
and driven from the loose pulley of the machine. 


RACK RAILWAYS. 


Tue construction of railways in mountainous countries is 
daily becoming more extended, and as the rack rail has hitherto 
been the means generally adopted when steeper gradients have 
to be overcome than can be surmounted by the simple adhesion 
of the locomotive, the question of the durability of the rack is 
naturally of great importance. It has hitherto been generally 
assumed, in constructing such steep-grade railways, that the 
life of the rack rail is practically unlimited; but that this is an 
error son becomes evident to any one having to do with the 
maintenance of such a line. A good example of this is the case 
of the well-known rack railway on the Rigi in Switzerland, 
which has now been worked for fifteen consecutive summers— 
equal, in other words, to seven or eight complete years—and of 
which it may well be eaid, that it is pre-eminently one which 
has been both constructed, worked, and maintained with the 
greatest possible care. Nevertheless, 
whole sections of the rack rail on this 
very line have for years had to be 
renewed, whilst, judging by the rapidly 
increasing defects, it may be looked 
upon as certain that the whole rack 
will have to be relaid within a few 
years. This is not due, as might be 
supposed, to the wear of the cross-bars 
or teeth, for this wear, on the con- 
trary, is practically nil. Neither does 
the reason lie in the system of rack 
rails as such, but would appear to be 
inseparably bound ‘up with the special 
form of rack here employed, which con- 
sists, as is well known, of two 
parallel irons of L or E sections, 
having trapezoidal cross bars rivetted 
between them like the rungs of a 
ladder. The holes for these rungs, 
1jin. in diameter, are punched or 
drilled in the vertical portion or web of the side irons, leaving 
spaces of 24in. between the bars. Considering therefore how little 
strength there is in the web of rolled iron of such sections perpen- 
dicularly to the direction of rolling, it is only to be expected that 
the greatest care even will not prevent longitudinal cracks 
being formed during the operation of making the holes. The 
rungs are made with studs at each end, which are placed in the 
holes and rivetted, and this rivetting is of itself calculated to 
widen any existing cracks, or even to produce new ones, in the 
direction of the grain of the metal. In any case, therefore, in 
spite of the rivetting, the hole will always be liable to be 
irregularly filled, and the rung, when the pinion passes over it, - 
will thus tend to move excentrically, and so to split the web of 
the side iron from hole to hole. Various plans have been tried 
to remedy this excentric movement, such as, for ‘instance, 
allowing the rungs to rest on horizontal longitudinal flanges or 
ribs on the side irons. Such a contrivance would certainly 


serve to increase the cost of the rail, but not, however, its 
durability, as, in practice, it is impossible for all the cross-bars to 
be made, in the first instance, to rest at the same time both in 
their holes and on the flange—or, should this be attained by 


This process is in course of development, and will no doubt 
| work some great changes in the present methods of tube making. 
| It is exceedingly interesting as a metallurgical process, and 
| would have delighted Tresca could he have seen it. As may be 


and it is found that by rotation the mandril is at the same time 


expected from what we have said as to the rate at which the 
copper ingot has to make up its mind to change its form, a hard 
and bad ingot will not stand the first process, but those which 
do stand it—and they are nearly all—have thereafter a com- 
paratively comfortable time in the succeeding drawings which 
follow the annealing after the first. The surface sometimes 
shows that the ingot has been heavily dealt with, but a light 
cut is run over the shells in a lathe at a high speed, and this 
surface defect, when it exists, is removed at very low cost, and 
the result is that splendidly sound and strong copper tubes are 
the result, especially adapted, owing to the way in which the 
metal is compressed, for calico printing rolls, as well as for the 
purposes of large and medium size copper pipes for general 
steam purposes. 


HILL’S COLD STEEL AND IRON SAWING 
MACHINE. 


Awmoncst other special work for which the machine illustrated 
above is employed is cutting off risers and runners, or gates from 
steel castings. The machine is made by Mr. Isaac Hill, Derby, 
and several are employed in the works of Sir W. G. Armstrong 


increasing the size of the holes, then the bars would be loose— 
whilst, if the degree of rivetting were increased to counteract 
this looseness, there would then be the risk of splitting off the 
whole of the upper part of the side iron. On the other hand, if 
the rung does not rest properly on the flange, then this latter 
is useless, and becomes actually a disadvantage, owing to its 
necessitating an increased length of the rungs, Any one care- 
fully examining the rack rails on existing lines will remark at once 
that a large number of the rivet-heads are covered with oil, owing 
to the rungs being no longer firm in their holes,and thus allowing 
room for the grease supplied for lubricating the tocthed gearing to 
squeezethrough. Portionsof theline willeven befound whereevery 
one of the rivets is in this condition. The next stage of this loose- 
ness is when it has reached such a pitch that the rungs can be 
visibly moved by the hand, and this can of itself prove a source of 
danger to the traffic, because, in consequence of the trapezoidal 
form of the section of the rungs, considerable i larities in 
the distances between the rungs will be the result, and these 
are very likely to prevent the teeth of the pinion from gearing 
properly. It is also usual to lay the rack rail in lengths of 
about 10ft. in order to reduce the effect of the expansion and 
contraction due to changes of temperature; but it is evident 


5in spite of this precaution, this expansion and contraction 
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must create, at every joint and at every change of temperature, a | ence had shown the writer that, in order to take full advantage of 


varying distance betwen the rungs on either side of each joint. 


This want of uniformity in the pitch of the rack will naturally, | 


as in all forms of gearing, produce a lack of smoothness in the 
running of the train, increasing with the speed, which, for this 
and other reasons, can never be more than from three to four 
miles per hour. 

The disadvantages of the form of rack rail hitherto chiefly 
employed can only be avoided, as will have been seen by a 
perusal of the above, by a complete change in the nature and con- 
struction of the rack itself, and we purpose to describe and 
illustrate in an early impression a system by which all the 
difficulties here referred to have been satisfactorily overcome. 


ON TRIPLE-EXPANSION MARINE ENGINES.! 
By the late Mr. RoBERT WYLLIE. 


THE last few years may be regarded as a transition period in the 
history of marine engineering, as the high-pressure triple-expansion 
engine has now proved the successful rival of the double-expansion 
compound. The object of the present paper is to bring fo: 
the results of experience with this new type of engine, and to 


the triple-expansion system, an engine must be built on three 
cranks placed at equal angles; and the best proof that this was 
the correct solution of the problem is the fact that the arrange- 
ment is now almost universally followed, although at the time it 
was considered by the advocates of the tandem engine and others 
to be a step entirely in the wrong direction. 

General conditions of efficiency.—The most important conditions 
to be considered in order to obtain an efficient engine, are that 
there should be approximate equality—first, in the range of 
temperature in each cylinder; secondly, in the initial stress on 
each crank; and thirdly, in the indicated horse-power of each 
engine. What may be termed the complements to these three 
essentials are—(1) steam-jacketed cylinders; (2) cylinder ratios ; 
(3) velocities of initial and exhaust steam; (4) clearance and com- 
pression; (5) receiver capacity; (6) piston speed; (7) order of 
sequence of cranks. 

Steam-jackets.—The subject of steam-jacketing, and of fitting 
cylinders with working barrels cast separately, has undergone con- 
siderable discussion amongst engineers, although the theoretical 
advantages of the system have long since been admitted. Keen 
competition seems evidently to have been one of the reasons why 
this fitting in many instances has been discontinued, in order to 
meet the demand for a cheap engine. Thorough investigation of 
the subject is beyond the scope of this paper; but the action of 
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consider briefly the variorvs points which have a direct bearing on 
its efficiency, as well as ihe most tuitable design for marine pur- 


Position of cylinders.—There has b2en great difference of opinion 
regarding the best method of placing the three cylinders in a triple- 
expansion engine of ordinary size; and some very crude planshave 


the cylinder surface, producing as it does an irfluence on coal 
consumption, deserves more attention than it often receives. Ina 
single-cylinder engine with a high ratio of expansion and a large 
range of temperature, it is well known that in each stroke there is 
excessive initial condensation, followed by partial re-evaporation. 
In triple-expansion engines, where attention is paid to the equal 
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together with many schemes to lessen the difficulties of over- 

ing, whilst the main objections to this design appear to have 
been overlooked. Gans done in 
the matter by Mr. Kirk, no further attempt seems to have been 
made to construct small power triple-expansion engines on three 
cranks until about three years ago, when the writer undertook to 
build one of 700 indicated horse-power which should fulfil the con- 
dition that more was to be ied would have 
taken up with an ordinary compound, Engines of small power 
previously been constructed on the tandem principle; but experi- 


1 Paper read before the Institution of Mechanical Engireers at Leeds. 


division of the total range of temperature amongst the cylinders in 
which the successive stages of expansion take place, the benefits 
arising from the use of jackets are naturally not so great as in a 
single-cylinder engine with a high ratio of expansion; but how- 
ever carefully the triple engine may be designed, the jacketing of 
at least the intermediate and low-pressure cylinders is essential to 
maximum efficiency, Beyond the actual economy resulting from 
steam-jacketing, there are numerous practical advantages of a 
working barrel cast separately. The cylinder barrel being one of 
the most vital parts of an engine, it is essential that it should be 
of the finest material and of uniform quality, in order to prevent 
it from wearing unevenly, as an oval or uneven cylinder means a 
— ton and in coal consumption. In the case of a 

cylinder without an independent liner, the expense of 


renewal is very great, whilst a new liner costs but little; and the 


additional facility given for heating up cylinders fitted with inde- 
pendent liners is a safeguard against accidents of that description. 

Cylinder ratios.—The ratio of cylinder capacities in a triple- 
expansion engine depends on the pressure of steam and the type 
of engine. In cargo steamers, where economy of fuel is of vital 
importance and a large range of reserve power is not necessary, 
the high-pressure cylinder should be of such a diameter that with 
a cut-off at from 56 to 60 per cent. the theoretical absolute terminal 
pressure in the low-pressure cylinder shall not exceed 10 1b. per 
square inch. In warships, where a large range of power is some- 
times required and economy of fuel is not so important, the high- 
pressure cylinder should be larger in proportion, so that a higher 
mean pressure can obtained. In triple expansion engines on 
three cranks, the intermediate cylinder should be so proportioned 
that, with 55 to 65 per cent. cut-off, the powers, the ranges of 
temperature, and the initial stresses in the three cylinders may 
approach equality. 

Steam velocities.—To obtain even approximate equality in 
powers, temperatures, and stresses, requires the greatest care in 
designing the steam passages throughout the engine; and unless 
the velocities of the steam at the various points, and the degrees 
of cut-off by the valves, are carefully proportioned, it will be found 
that these three el ts of y and of efficient working are 
very far from being realised. The greater number of published 
results show that the subject is still inadequately appreciated. In 
Fig. 5 is shown an expanded high-pressure diagram taken from an 
engine with 135 1b. boiler-pressure, and drawn out in the manner 
descri! in the memorandum appended. The velocity in the 
passages was by no means high, but the pipes were indirect, and 


SLIDING BLOCK VALVE GEAR. 


owing to specified requirements there were several altogether 
unnecessary valves; the result was a fall of pressure to 120 lb., or 
a loss of 151b. available initial pressure. When the objectionable 
bends were removed, the initial pressure in the diagram rose to 
1301b,, as shown in Fig. 6, thus raising the ratio of expansion and 
increasing the general efficiency. The stroke of the engine was 
3ft., and the revolutions 104 per minute. Fig. 7 is a high-pressure 
expanded diagram from acylinder of the same diameter and stroke, 
the revolutions being 70 per minute. This shows how small the 
initial Pars may be, when the sources of loss are thoroughly 
appreciated. 

Piston valves.—The use of piston valves on the intermediate and 
low-pressure cylinders, especially in engines of moderate power, 
serves to illustrate how the indirectness of the valve passages 
impairs the efficiency of the steam, and in some cases more than 
balances the beneficial effect of reduced friction in the machinery. 
Fig, 8 isan expanded diagram taken from the intermediate cylinder 


FIG.44 


SWINGING LINK GEAR. 


of a triple engine fitted with a piston valve, and shows considerable 
wire drawing, which is to be attributed to the indirectness of the 
valve passages; for in Fig. 9, taken from a similar engine in eve: 
respect, with only a slightly lower speed of steam, but fitted wit 
an ordinary slide, it is seen that the wire drawing is much less,? 
Low-pressure cylinders.—The low-pressure cylinder is of course 
the source of the greatest inefficiency ; and too much care cannot be 
taken in the design of the steam ports and exhaust es. The 
ports should be as small as possible, so as to reduce the clearance to 
a minimum; and the speed of the entering steam should not be so 
high as to cause excessive frictional resistance, nor the speed of 
exhaust so high as to augment the back-pressure ; consequently the 
greatest efficiency is obtained when the revolutions and indicated 
horse-power are not required to vary to any great extent. As an 
illustration, Fig. 10 isa diagram taken from a low-pressure cylinder 
which was designed for 60 to 65 revolutions per minute; on the 
light-ship trial the engines were run at 78 revolutions, and as shown 
in Fig. 11 the vacuum was then 1} lb. less than with the same 
cut-off at 68 revolutions, the loss being entirely due to the excessive 
exhaust velocity consequent on driving the engines at a greater 
speed than they were designed for. Contracted or indirect exhaust 
passages in the high-pressure and intermediate cylinders have the 
effect of causing a larger difference between the back-pressure on 
one piston and the initial pressure on the next, thus diminishing 
the efficiency of the steam. An illustration of this defect is 


2 All the figures given under these diagrams from triple engines, give 
the high-pressure cylinder first, intermediate second, and low-pressure 
cylinder last. 
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furnished by the diagrams shown in Fig. 12, which were taken 
from a triple-expansion engine built in the North of England. 
Cut-of}.—The cut-off necessary to maintain the equality of the 
three essentials for an efficient engine is governed to a great extent 
by the speed of the entering steam and the nature of the passages, 
inasmuch as the same amount of steam per stroke may enter the 
cylinder at the ordinary working number of revolutions per minute 
as at a higher speed with later cut-off and larger port-opening ; 


{ 
abundantly evident, though not yet universally appreciated in 
ractice. 
as Sequence of cranks.—In a triple engine some diversity of opinion 
seems to have existed as to the order of sequence for the three cranks, 
| Many engines are arranged with the high-pressure crank leading, 
| followed by the intermediate crank, and the low-pressure cra: 
last; which causes excessive variation in the receiver pressure, 
ranges of temperature in the cylinders, and considerable 
differences in initial stresses. The better sequence 
is high-pressure leading, low-pressure following, 
and intermediate last. Expanded diagrams are 
shown in Fig. 16 from an engine built on the Tyne 
with the common arrangement of cranks, namely 
—high, intermediate, and low; here the pres- 
sure in the receiver into which the high-pressure 
cylinder exhausts is seen to vary as much as 
224 Ib., this large amount being probably due to 
the receiver being too small, The temperatures 
and stressesin the high-pressure and intermediate 
cylinders approach equality; but the amount in 
each case is much greater than it would have 
been had the low-pressure crank followed the 


high-pressure. The fe eng in Figs. 17 and 
ilt 


Fic.5 Fic.6 


and in the latter case the difference will be greater between the 
actual and the effective cut-off. Fig. 13 is an expanded high- 
pressure diagram taken ona light-ship trial, and shows the effect 
produced by a high velocity of steam on the volume admitted at 
each stroke, the actual cut-off in this case being 8 per cent. later 
in the stroke than the virtual or effective cut-off. In the inter- 
mediate and low-pressure cylinders too high a velocity of the 
entering steam will produce excessive frictional resistance, causing 


14-7 


18 are from an engine built in Scotland with the 
FIC.7 same sequence of cranks as in Fig. 16, namely, 
high, intermediate, and low; but the receiver 
from the high-pressure cylinder being here larger, the variation of 
pressure in it is reduced to 121b. In this engine, however, the 
temperatures and stresses are astray, the effects of the latter 
being shown in the crank shaft diagram, Fig. 18, which is con- 
structed in the manner described in the memorandum appended. 
In Fig. 19 the low-pressure cylinder follows the high-pressure, 
with the evident beneficial effect of reducing the variation of pres- 
sure in the first receiver to 6 lb., and also reducing the ranges of 
temperature in the cylinders, as well as the 
initial loads on the pistons. 

Number of cranks.—The question of the most 
suitable type of marine engine resolves itself 
into two general divisions, namely, engines work- 
ing on two cranks, and those working on three. 
Considerable difference of opinion existed 
as to which is the better, and many engineers 
have decided in favour of the two-crank tandem, 
the high-pressure cylinder being placed over 
either the intermediate or the low-pressure. A 
preferable arrangement is to ‘ana two cylinders 
on each crank. But both these plans present 
very objectionable features. In a three-cylinder 
tandem it is ery to obtain anything 
approaching equality of temperatures, stresses, 
and powers; and therefore the result is a 


a drop in the expansion curve as well as an unduly high receiver 
pressure, thus disturbing the equality of temperatures and of 
initial stresses. Fig, 14 is a diagram taken from the intermediate 
cylinder on a light-ship trial with a high steam velocity through 
the ports, whilst Fig. 15 is a diagram from the same cylinder in 
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he loaded ship ; the cut-off was equal in both instances, yet in 
the latter case the receiver pressure is 7 lb, lower, and the drop in 
the expansion curve is very considerably reduced. A three-crank 
engine, with its more uniform twisting moment on the shaft, and 
its approximately equal initial loads, presents every facility for 


Fig. 12.—I.H.P. per cylinder, 267-9, 282-5, 343 6; I.H.P. total, $94; initial 
stress, Ibs., 34,976, 47,623, 60,605; temperature range, Fah., 63, 67, 100. 


increased revolutions or higher piston speed; and as lighter 
machinery for the same power developed admits of additional 
capacity for carrying cargo, the recognised standard of sixty revolu- 
tions per minute, soindelibly stamped on marine engineering practice, 
is unfavourable to the greatest economy. It is true that the 
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loss of efficiency. In converting compounds 
into triple-expansion engines, the method of 
adding another cylinder on the top of the high-pressure or low- 
pressure is certainly an easy way of applying the oer aga 
eg ee but for obvious reasons it isa very objectionable one. 

he diagrams shown in Figs. 21 and 22 are from a tandem engine 
in which every possible care was taken in the design ; yet the results 
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Fig. 17.—I.H.P. per cylinder, 618, 615, 767; I.H.P. total, 2000; initial 

stress, Ibs., 57,868, 68,979, 75,045; temperature range, Fah., 72°3, 
83°6. 


do not compare at all favourably with those from a good three- 
crank engine, as in Fig. 19. To have two cylinders on each crank 
is undoubtedly the best design for a two-crank engine on the triple- 


Fig. 19.—S.S. ‘‘Shakespear.”—Diameter of cylinders, inches, 21, 34°5, 
55°5; stroke, inches, 36; revolutions per minute, 65°8; LE.P. per 
cylinder, 297, 287, 287; 1.H.P. total, 871; initial stress, Ibs., 34,000, 35,232, 
35,078; temperature range, Fah., 73, 71, 73. 


expansion principle, as it is then ible to get an approximately 
equal initial wae on each end This arrangement of course 
necessitates one of the three stages of expansion taking place in 
two cylinders, instead of in one. 
The diagrams given in Figs, 23 
and 24 are from this type of 
engine, and show the range of 


FICS 


temperature varying from 59 deg. 
to si d .» Whilst the crank-shaft 
diagram is even worse than that 
from an ordinary compound on 
two cranks. A marine engine 
wor can be easily exa- 
——+ mined or removed; and this is 
impossible with a tandem engine. 


absurdly bluff run aft, which is found in many steamers, interferes 
with a high number of revolutions; but there is no reason why a 
considerable advance should not be made. Engineers are often 
severely handicapped and sometimes utterly bafiled by the desi: 

of the cargo receptacle which has to be propelled ; and should 
the speed not reach the unreasonable expectations formed, the 
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Fig. 16.—Diameter of cylinders, inches, 20, $1, 52; stroke, inches, 36; 
revolutions per minute, 68°93; LH.P. per cylinder, 214, 205,194; I.H.P. 


total, 613; initial stress, Ilbs., 30,938, 35,098, 31,855; te 
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general inefficiency of the engines is at once set down as the cause, 
although the ship may have a displacement coefficient as high as 
0°77 and may never run a straight course except by accident. That 
ships having a large cargo carrying capacity and travelling at a low 
speed are p ily ful is not to be denied ; but that 
beneficial results would follow from a slightly less box-like form is 


—— The arrangement of cylinders on 
at three cranks fulfils the required 
Peo more nearly than any other design; and that this 
is appreciated by many engineers and shipowners is evident 
{from the rapidity with which the three-crank engines are 
| entirely displacing the two-crank. A few of the principal 
| advantages are:—(1) more uniform strain on shafting; (2) 
adaptability for a higher rate of revolution and increased piston 
| Speed, ‘thus obtaining increased efficiency from the steam in the 
| 
| 
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Fig. 21,—Three cylinders on two cranks.—I.H.P. per crank, forward, 
181; aft, 126; initial stress, lbs., 23,472, 22,862; 1.H.P. per cylinder, 
110, 126, 71; LH.P. total, 307; initial stress, Ibs., 14,235, 22,862, 9237; 
temperature range, Fah., 66°1, 92°8, 38°3, 


engine, as well as lighter machinery in proportion to the power 
developed; (3) less wear and tear; (4) easier accessibility of work- 
ing parts; (5) interchangeability of parts, thus minimising the 
consequences of a breakdown; (6) greater facility for repairs; (7) 
easier adjustment of temperatures, stresses, and powers, 

these features are deserving of investigation, Regarding the 


uniform twisting moment on the crank shaft of a three-crank 
engine, it is often advanced that the difference between crank 
shaft diagrams from a two-crank and a three-crank engine is not so 
great as to cause any — ble effect. It must be remembered, 
however, that the variable twisting strains on the crank shaft are 
reflected to a greater or less extent throughout all the bane 
parts of the engine; and it seems certain that the benefi 

influence of three cranks is far beyond what is generally accepted. 
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Fig. 23.—Four cylinders on two cranks.—I.H.P. 


per crank, forward, 549; 
aft, 547; LH.P. total, 1096; initial stress, Ibs., 62,486, 58,471; tempera- 
ture range, Fah., 81, 59°1, 78. 


There seems to be an impression that the length of an engine room 
is increased by the introduction of three cranks. But by placi 
the valve — at the side, thus allowing the intermediate an: 
low-pressure cylinder covers to be brought close together, the total 
length of a three crank engine is made no greater than in nine 
tenths of the existing compounds, In the Orient liner Lusitania, 
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. 25.—S.8. ‘ Para.”—Diameter of cylinders, inches, 19, 35, 53; stroke 
nches, 33; revolutions minute, 62; I.H.P. per cylinder, 201, 213 
206; I.H.P. total, 620; initial stress, Ibs., 27,499, 39,582, 30,886; tem- 
perature range, Fah., 68°7, 75°8, 84. 


since she has been converted to three cranks by the writer, the 
distance longitudinally over the cylinders is one foot shorter than 
before, and the indicated horse-power is 800 greater. 

Valve gear.—The four principal methods adopted to work valves 
are :—First, 4 Ay single excentric; secondly, by the double excen- 
tric; thirdly, by taking the motion from the connecting rod; and 
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Fig. 26.—8.8. “ African.”—Di ter of cylind 


8, inches, 21, 34°5, 55°5; 
stroke, inches, 36; revolutions per minute, 85°5; I.H.P. per cylinder, 
377°9, 364, 344°8; I.H.P. total, 1086-7; initial stress, lbs., 35,322, 36,635, 
83,868; temperature range, Fah., 71°7, 69, 73°7. 


fourthly, by a compound motion derived from both the piston-rod 
and the connecting-rod. All four of these have their advan 

and defects, and vary considerably in complexity and in multiplicity 
of parts. The single excentric valve gear, shown in Figs. 1 and 4, 
giving almost perfect steam distribution, having few working parts, 
and being independent of the connecting-rod or piston-rod, seems 
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Fig. 28.—S.8. ‘ Anglian.” —Diameter of cylinders, inches, 43, 76; stroke, 
inches, 42; revolutions per minute, 58; I.H.P. per cylinder, 537, 528; 
LH.P. total, 1065; initial stress, Ibs., 66,075, 69,181; temperature 
range, Fah., 70°5, 75°1. 


eminently suitable to fulfil all the desired conditions. Fig. 1 
represents a sliding-block gear of this kind, which has given every 
satisfaction in actual working; and the arrangement is such as to 
allow free access to all the working parts, whilst occupying a 
minimum of space. The end of the excentric rod E reciprocates on 
guide bars G, which are inclined at various angles to suit the 


Fig. 29.—8.8. ‘‘ Anglian.”—Diameter of cylind inches, 26, 42, 69; 
stroke, inches, 42; revolutions per minute, 69; I.H.P. per cylinder, 
538, 523, 514; 1.H.P. total, 1575; initial stress, lbs., 52,824, 57,493 , 
50,480; temperature range, Fah., 71°4, 71°4, 79. 


desired action of the valve. Motion is im to the valve 
spindle V from an intermediate joint J in the excentric rod E, 
which moves in an approximately elliptic path. A slot Sin the 
tail of the guide bars admits of varying their inclination to different 


extents for a given movement of the reversing engine R, thus 
tes 
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FIG.30 


Fig. 30.—8.8. ‘ Lusitania.”—Diameter of cylinders, inches, 58, 103; 
stroke, inches, 48; revolutions minute, 56; I.H.P. per cylinder, 
1230, 1100; 1.H.P. total, 2330; initial stress, Ibs., 114,931, 116,652; tem- 
perature range, Fah., 71°9, 78. 


altering independently the cut-off in each cylinder. The long 
leverage and easy cave reduce the wear and tear to a minimum, 
as results in actual practice have proved. An objectionable feature, 
-block gear is that the 


1 | however, in an e fitted with this sliding. 
r yn over the starting platform; and the exhaust 


valves are at the 
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has to be led by a belt round the low-pressure cylinder. to the con- 
denser. To overcome this objection of the sliding-block gear, the 


-link gear shown in Fig. 4 was designed. The excentric 
rod iE as in the last case, is placed diagonally over the condenser, 


but is h ided in f a circle, i 
P, which is by the 


Les 


14.7 
Fig. 31.—8.8. ‘“ Lusitania.”—Diamet lind inches, 


le of 
either ahead or astern. The movements g the 
valve are transmitted from a joint J at the end of the excentric rod 
E, by a compensating link C connecting the joint with one arm of an 
oblique lever B, of which the other arm is jointed to the valve 
spindle V, The qngeteeing link C is an essential and distin- 
guishing feature of this gear; it is so placed and proportioned 
relatively to the other parts as to produce practically equal port- 
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reversing engine R into various positions for bene | the 
‘or wor! 


FIG.32 


Fig. 32.—8.8. “Stella."—Diameter of cylinders, inches, 22, 37:5, 60; 
stroke, inches, 39; revolutions per minute, 61°5; LH.P. cylinder, 
291, 381°5, 310; I.H.P. total, 932°5; initial stress, Ibs., 32,498, 39,275, 
37,463; temperature range, Fah., 70, 70°7, 78. 


opening and cut-off at each end of the stroke. There is a quick and 
a slow movement of valve at end of its slow 
movement being at the maximum -opening, and a quick move- 
ment at the cut-off. The lead is also constant at grades of 


expansion. These features are illustrated by the accompanying 
model of the swinging-link gear. 
Practical results.—In Figs. 1 and 2 are mted the engines 


of the s.s, Para, belonging to Messrs. Steel, Young, and Co., which 
made her maiden voyage to the River Plate about three and a-half 

ears ago. The Lg are 19in,, 35in., and 53in. diameter, with 
33in, stroke, ese being the writer's first triple expansion 


get them, and this result has been obtained by carefully con- 
sidering the various Longe which influence the efficiency of the 
The e: led di in Figs. 26 and 27 are a set 

trip of the African in Stokes Bay, showing 
1086-horse power dev at 854 revolutions per minute. They 
thus prove that there is a sacrifice of weight in triple engines when 
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tons per day; but travelling at the former speed the consumption 
is reduced from 52 tons to 37 tons; so that, allowing eighty 
steaming days for a return voyage to A ia, the saving of coal 
is 1200 tons, while the cargo carrying capacity is largely increased. 
The foregoing results represent a fair average of those obtained 
from thirty triple expansion engines, all of the three crank type, 
which have been designed by the 
writer during the last three years; 
and are sufficient to prove that 


this kind of engine is most effi- 


cient, and is undoubtedly the 


END VIEW 


engine of the future. 


Artificial draught for boilers. 
—The next step in marine 
engineering is probably the appli- 
cation of artificial draught to 
boiler furnaces. The expanded 


diagrams in Figs, 32 and 33 were 


taken from the engines of the 
8.8, Stella, belonging to Messrs. 
Herskind and Woods, between 
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ang Hartlepool and Dover on her 
voyage to Bombay; and as a 
maintain e engine power ma 
be considered constant. The 
average speed between port an 
Hartlepool to Bombay 
was — nine knots per hour, 
the dead weight carried was 3680 
| tons, and the daily consumpti 

| of north-country coal was 13°6 
tons. This performance is very 
P= remarkable when the dimensions 


we 


= 


AIR TARO of the ship are considered, namely, 
r i DAMPER length 302ft., breadth 38ft., and 
coefficient as high 
as 0°77. The arrangement of the 


plan is shown in 34; the 
special features are the method 
employed for heating the air both 
outside and inside the uptake, 
and the nm of 
fire-doors D, which on being 
' opened shut off automatically the 
hot air supplied by the fan, both 
above below the fire-bars. 
This is the first application of 
artificial draught to the boilers 


wat 


of triple-expansion ines, and 


rc no more than 60 revolutions minute, inasmuch as the 
power developed at 66 revolutions per minute by the duplicate engines 
of the epee, Fig. 19, is much less, namely, 871-horse power. 
The expanded diagrams in Fig. 28 are from the original compound 
engines of the Union Company’s s.s, Anglian, taken under average 
conditions on a vo; to the Cape. The mean consumption of 
coal per day over t voyages was 24 tons, or about 2°1 1b. per 
indicated horse-power per hour. The compound engines were of 


| | should the results fulfil expecta- 
. tions, there is little doubt that the 
plan will be extensively adopted, as being yet another step towards 
emorandum respecting diagrams.—All the indicator diagrams 
shown have been drawn out from actual indicator cards. The 
theoretical adiabatic expansion curve has been constructed from the 
formula for the relation between the pressure and the volume in 
the adiabatic expansion of steam, namely, that the pressure raised 
to the ninth power varies inversely as the volume raised to the 


TaBLe I1.—TZhree Days’ Log of Triple Expansion Engines, S.S. Para. 


Revolu- Mean effective steam Lbs. per square inch, Mean back pres- Indicated Mean effective steam Distance | Coal 
‘ : tions. Fig. 25.) sures. Lbs. per g horse-power. | reduced to area run. burnt. 
4 .p| 3 square inch | of low-pressure cylinder. H 
3 & | | g | h- Intermediate Low-pressure | | | Lbs. per square inch. . 
is 4 3 cylinder, cylinder, cylinder, | | 
1883. Ai | | q 1 meter 35in. eter 53in. diameter > | 
H. M. }a | | a | 
Average for first day ..'24 ‘| 27°25 | 146°3 | 89112 61°5 6671 | 67°01 66°55 | 22°61 | 21°1 21°85 8°6 | 9°3 | 8°95 | 48°75 | 2°87 | 12°5 | 61°9 | 195 | 216°6 | 202°8 614°4 | 8°55 | 9°53 | 8°95 | 27:04 | 220' 9°1 | 10°38 1°56 
| | 
Average for second day.24 9 27°25 | 145°7 | 89461) 61°74 67°24 | 67°75 | 67°49 | 22°82 | 21°04 21°93 8°64 | 9°18 | 8°91 | 49°42, 2°6 | 12°32) 62°1 | 1984 218°5 203°4 620°3 | 8°68 | 9°57 8°91 | 27°16 | 224 | 9°27 | 10°58 | 1°58 
Average for third day ..|23 27-12 | 145-7 | 87006 G1‘18 67-72 68°72 | 68-22 22-45 | 2082 2163 8°68 | 9°0 | 8°84 | 2°59 12-28) 199 | | swe 6137 | 8°76 9°44 8-84 | 27-04| 216 9°11 | 9-79. 1°50 
Average for three days... |72 27°20 | 145°9 268870) 61°47 67-02 | | | 22°62 | 2098 21°80) 8:64 | 9°16 | 8°90 | | 2°68 | 1896) 61-80) 216-4 2022 616 | 8°65 9°51 8-90 27-07 | 220 | 9°16 10°25 | 1°54 
| 


engines, ial arrangements were made for ascertaining the 
actual consumption per indicated horse-power; and Table I 
appended is a log of the results obtained during a three days’ trial 
between Liverpool and eira. Although, in order to get a 
correct estimate of an engine’s performance, the quantity and tem- 
perature of the feed and pated ting water ought, of course, to be 
considered, yet there are so many practical difficulties in the way 
of getting these iculars on board ship that it has been found 
impossible to obtain any reliable data on these points. This 
steamer still continues on the same run, averaging 9 knots an hour 
on 10} tons of coal; and has not yet cost anything beyond the 
usual overhaul for repairs. The great saving in coal consumption 
with the triple engines is apparent when comparison is made with 
two sister ships fitted with compound engines, the Ingram and the 
Wandle, belonging to the same company, and built the same 
builders; the comparison is shown in Table II., which gives the 


TABLE I1.—Comparative Results from three similar Steamers 
with Compound and Triple Expansion Engines. 


Name of screw steamer .. wy oe Wandle ee Para 
Length, feetandinches.. 257 6 ee 257 6 o 257 6 
Breadth, feet and inches. . 34 6 84 84 6 
Draught, feetandinches.. .. 18 6 4 
Dead weight carried, tons 2310 ee ee 2398 
gi Compound .. Compound .. Triple 
r ure, Ibs. per 
teh ae, es. 75 75 150 
Speed, knots per hour .. 8} oa 8} ee 9 
Indicated horse - power, 
total .. 570 580 620 
Coal consumption 
toms .. .. 13} 14 10, 


average working over a period of three years. The di in 
Fig. 25 are an expanded set taken during the three days’ trial of 
the Para; but owing to the intermediate er being rather too 
the equalities of and of initial stresses are dis- 
turbed, and the drop of the steam pressure in the intermediate 
cylinder is excessive, in consequence of the steam velocity being too 
= In Table III. is given a com tive statement of results 
m an approximately similar trio of boats in the same trade and 
under the same ee on @ round voyage to Java under 
average conditions. e triple engines in the Jacatra are of the 
same general design as those in the Para, but of 
the compounds in the two other boats are of the ordi . 
In Figs. 3 and 4 are represented the triple engines of the Union 
Company’s s.s. African and Messrs, Glover Brothers’ s.s, Shake- 
spear. e design differs from that in the Para and Jacatra in 
_ the valves situated over the condenser, thus doing away 
di 


ter power ; 


wi' e exhaust belt round the low-pressure cylinder, and giving 
a vy front to the engines, the working _ are thereby 
ren easily accessible, with every facility for overhauling. 
Expanded di taken from the Shak under average 

20, which have 


working conditions are shown in Figs. 19 and 
already been referred to. The equalities of tem 
and powers are as near as it is possible to 


the ordinary two-cylinder type, the valves being directly over the | 
y the 


screw shaft, and driven b usual link motion. The diagrams 


in Fig. 29 were taken on a trial trip after the engines had been | 
converted to triple expansion ; and on her voyage to the Cape, the | 


average speed being exactly the same as in the eight voyages above 
referred to, the coal consumption was pote Fm less, namely, 16 
tons; and as she is placed on a foreign station where the cost of 
fuel is about £2 per ton, the economy of the conversion is obvious, 


TABLE III.—Comparative Results from three Steamers with Com- 
pound and with Triple Expansion Engines. 


Name of screw steamer .. Fellinger .. Padang  Jacatra 
Length, feet andinches.. 286 2 300 0 - 814 0 
Breadth, feet and inches 35 0 fa. 87 0 oe 87 
Draught, feetandinches.. 20 8 ee 21 9 o 21 6 
Dead weight carried, tons 2600 3000 8300 
Type of engines .. .. Compound Compound Triple 
Boiler pressure, 
squareinch .. .. .. 70 oe 76 eo 140 
Speed, knots per hour .. 9 ee 94 10 
Indicated horse - power, 
total .. 660 oo 790 oe 890 
Coal consumption 
-H.P. our, 
Quality of coal used.. .. German Cardiff Mixed 
The method of converting consisted in replacing the old high- 


pressure cylinder by a new intermediate cylinder, and adding a 
new high-pressure engine complete on the forward end of the screw 
shaft, the high-pressure and intermediate valves being driven by 
sliding-block gear similar to that shown in Fig. 1. By arranging 
the valve casings at the side of the high-pressure and intermediate 
cylinders, the distance fore and aft over the present engines is 
very little more than before, —! the power is now sufficient 
to drive the vessel one knot an hour faster than her former 
maximum Diagrams from the Orient Company’s s.s. 
Lusitania are shown in Figs. 30 and 31. The original compound 
engines were of the two-cylinder » With an expansion valve on 
the high-pressure cylinder. The diameters of the cylinders were 
58in. 103in., with a = ressure 
was square inch, e s were 
taken whe colamy working conditions on a voyage from 
London to Sydney, the average consumption being 52 tons 
of Welsh coal. e old cylinders were afterwards rep 

> new ones, and a high-pressure engine was added com- 
plete, its valve being worked by swinging-link gear like that 
shown in Fig. 4. By arranging the intermediate and low- 
pressure slide valves between the intermediate and low-pressure 
cylinders, the old gear was utilised; and by reducing the valve 
casings to modern proportions the distance lengthways over all the 
three new cylinders is one foot less than before. The diagrams in 
Fig. 31 Propeling conditions of the 


engines, the wer vessel at a m 
higher speed, The ooel’ consuin ion at this power is about 50 


| forwarded to the capital of South Australia for e 


tenth. The theoretical curve is in all cases drawn tangential to 
the high-pressure indicator line. The virtual or effective cut-off is 
obtained by drawing a horizontal line across the top of the high- 
pressure diagram, at such a level that the area of the corner A of 
the diagram above the line is equal to the area of the vacant corner 
B below it, Fig. 5. Temperatures are given in degrees Fah., and 
denote the total range in each cylinder. Initial stresses are given 
in lbs., and denote the product of the initial steam pressure in 
each cylinder multiplied by the area of that cylinder. The 
twisting moments on the crank shaft have been calculated by the 
following formula, the weight of the moving parts being neglected : 
pxaxIx sin. (8+ >) 
2243 cos. p 
is the effective steam pressure in lbs. per square inch, measured on 
the indicator diagram at the point corresponding with the angle @ 
of the crank; a is the area of the cylinder in square inches; / is the 
length of the crank in inches; and ¢ is the angle of obliquity of 
the connecting-rod, corresponding with the angle @ of the crank. 
All the coal used was measured in half-tons, three measures 
being weighed during each twenty-four hours, and the mean 
weight taken at the end of the trial. The quality was soft North- 
country coal, yielding 10 per cent. of ash. A heavy beam swell 
running throughout the secondary trial caused the ship to steer 
badly. Each fire was cleaned once in twenty-four hours; and no 
poo gga difference in steam pressure was observed during 
cleaning. The following are the dimensions of the Para :— 
Length, 257ft. 6in.; extreme breadth, 34ft. 6in.; draught on leaving 
Hartlepool, 19ft, 4in.; dead weight carried, 2398 tons, 


Twisting moment in inch-tons = » where p 


THE TOTAL PRODUCTION OF PETROLEUM in the United States was 
21,842,041 barrels of forty-two gallons, of which the Pe lvania 
and New York fields produced 20,776,041 barrels. The total value, 
at an average price of 87gc. per barrel, was 19,193,694 dols. The 
—— showed a decrease of 2,247,717 barrels and 1,282,600 

lols, in value from 1884, 


THE INTERNATIONAL EXHIBITION AT ADELAIDE.—A Ro 
Commission has been named to obtain ard distribute full infor- 
mation as to the best mode by which the products of the manu- 
facturing and — industries and the fine arts of the United 
Kingdom, the Colonies, and dependencies may be procui 
ibition next 
year. The Commissioners appointed are the Duke of Cambridge, 
the Duke of Manchester, the Marquis of Normanby, the Earl of 

» the Earl of Carnarvon, the Earl of Dunraven, Earl 
Granville, Viscount Cross, Lord Thring, the Right Hon. Edward 
Stanhope, M.P., Sir James Fi mn, M.P., Sir Henry Holland, 
M.P., Sir John Rose, the Hon. C. W. Fremantle, Sir F. Leighton, 
P.R.A., Sir Richard Owen, Sir a Sir J. D. 
Hooker, Sir John Gil Sir J. D. ton, and Sir J. F. D, 
Donnelly. Colonel Sir Herbert Bruce Sandford is appointed 
secretary to the Commission, 


i 
= 
| q 
AIR INLET 
1118, 1852, 1167 ; total, 8602; initial stress, ibs, 84,076, 124,405, 
95,906 ; temperature range, Fah., 59°2, 69 6, 62°1. = ! 
END 
jess 
= | (Z | 
ag 
| 
| 
| 
| | 
| 
| i ’ 
| 
| | 
| 


366 


THE ENGINEER. 


Nov. 5, 1886. 


PUNCHING AND SHEARING MACHINE. 


MESSRS. J. BENNIE AND CO., GLASGOW, ENGINEERS. 


LARGE PUNCHING AND SHEARING MACHINE. 


THE magnitude and thickness of steel plates with which ship- 
builders have now to deal, particularly in the construction of 
ships-of-war, have necessitated machines of corresponding 
strength and power for shearing, punching, and other opera- 
tions on such plates. We illustrate above an exceptionally 
large punching and shearing machine which has been built by 
Messrs. James Bennie and Co., Glasgow, for Messrs. Sir W. G. 
Armstrong, Mitcbell, and Co., and is now at work in the Elswick 
shipyard. This machine is constructed to punch and shear 
steel plates 2in. in thickness at 33in. from the edge of the plate. 
It is driven by a 12in. cylinder engine attached to its side, and 
it has two sets of gear, so that it can be worked at varying 
speeds to suit light or heavy work, as may be desired. The 
change from one speed to another is effected simply by a clutch. 
The main shaft is of forged steel, 14in. diameter, and the main 
spur wheel is of 5in. pitch and 14in. broad on face. The total 
weight of this machine is about 54 tons. This and other ma- 
chines in construction provide the Elswick Works with the most 
powerful plant in the world. 


THE SEVERN TUNNEL. 


Tus tunnel has been opened since September 1st for goods 
traffic, and will shortly be opened for the conveyance of pas- 
sengers, which will add to the convenience of the travelling 
public, especially between the West of England and South 
Wales. The Great Western Railway Company has adopted Mr. 
C. E. Spagnoletti’s new system of electric-locking for working 
the traffic through the tunnel. The system of working is that 
the startirg signal lever in the signalman’s box shall be kept 
locked until it is unlocked by a current of electricity sent by the 
signalman from the station in advance ; and that when he has 
unlocked the lever for a train to leave the station in the rear, he 
cannot again unlock it for a second train to follow until the first 
train has arrived at his station and passed the clearing-point 
selected by the traffic authority. On single lines of railway this 
system is arranged so that not only one train cannot follow 
another until the first has arrived at the given clearing-point, 
but that a train cannot be started in an opposite direction 
until the train occupying the section has arrived, no matter in 
which direction a train may be running. The arrival of the 
train does not unlock the signals, but simply resets the instru- 
ments so that the signalman can again work them. By this 
means the care and responsibility which at present has to be 
exercised by a signalman is not removed from him ; but should 
he inadvertently attempt to commit an error, then this system 


checks him at once from doing so, This is a very important 
feature, for in all systems where the work of the signalman is 
done automatically he, trusting to this mode of working, is liable 
to neglect doing what he ought to do, and if at any time the 
system should fail, then serious results might arise. 

The instrument consists of a case with two circular holes in it, 
one above the other ; the upper hole shows indications for trains 
departing, and the lower hole shows indications for trains 
approaching. Below the holes is a plunger, and on each side is a 
key, one red, one white. Themnormal condition of the instru- 
ment shows in the upper hole “lock on”—a red signal—and in 
the lower hole “ train arrived ”—a green signal. When a signal- 
man is asked “ Is line clear?” by the ordinary bell signal given 
on the instrument describing the train, should the line be clear 
for the train to come on, he will press the plunger, which will 
bring up the “ white” disc in the lower hole of his instrument, 
showing “ Line clear,” indicating to him that he has given “ Line 
clear” to the station in the-rear for a train to come on. The 
effect of this at the station in the rear is that in the upper hole 
of his instrument is shown the white disc, “ Line clear,” and 
the lever of the starting signal is unlocked ; he pulls the signal 
down to let the train start, and on putting the lever back again 
to protect the train it is again locked. The man at the station 
in advance is unable to unlock this lever again until the train 
has arrived at his station and passed over the contact threadle, 
which resets the instrument and renders it in a condition for 
sending another signal. The lock on the lever renders it im- 
possible for a signalman to move it until it has been unlocked by 
the station in advance. 

The indications shown on the instrument for “double” line 
working are in the upper hole ; “ Lock on”—red—“ Train on 
line””—red—“ Line clear””—white ; in the lower hole, “ Line clear” 
—white—*“ Train on line”—red—and “Train arrived ”—green. 
The single line instruments show in the upper hole “ Lock on” 
—red—* Line clear ”—white "—and “Train on line going ”— 
red ; in the lower hole, “Train arrived ””—green—“ Line clear” 
—-white—and “Train on line coming "—red. One line wire only 
is required for working these instruments, for giving these vari- 
ous signals, both on the instrument and the bell, and for un- 
locking the levers at each end. The bell signals can be given 
= any interference with the working of the indicators and 


oc 

In order to provide against delays to traffic, in case of the wire 
breaking, or accidents from any cause, an arrangement is made 
by which the instrument may be reset by hand under proper 
authority, so as to prevent any delay to trains. Should any 


breakdown occur, it is always on the side of safety. 


This system is now being tried on several lines of railway very 


successfully, and can be seen at work at Mr. Spagnoletti’s ‘office, 
Paddington Station. 


TAYLOR'S MACHINE VICE. 


THE vice for use with shaping and other machines, which is 
illustrated by the accompanying engravings, is made by Mr. C. 
Taylor, of Edmund-street, Birmingham. Referring to Fig. 1, A 
is a loose jaw, and B a part called a grip plate. The loose jaw 
is free to slide backwards and forwards in the longitudinal slot 
of the vice, as is also the grip plate, when tilted slightly forward, 
thereby disengaging the two strong teeth shown on the back of 


Fig. 1 


the grip plate from those on the body of the vice. Fig. 2 is a 
section of part of the vice showing that the rear faces of the 
steel jaw plates are inclined, thus causing them, when an article 
is gripped in the vice, to slide downwards for a very short 
distance, carrying with them the article held, the pin holes in 
the jaws being slotted to allow of this motion. The jaw plates 
ire raised again, when the article held is released by a simple 
spring working in the recess shown at the bottom of each plate. 


Fig. 2 


ig. 3 shows the vice as it appears when holding a piece of taper 
vork. To hold the work the loose jaw and plate are placed 
.gainst it, the screw in the grip plate tightened against the back 
€ the loose jaw, and the work is tightly held, and at the same 
‘ime pressed down upon the surface of the vice. The article 
ield being, by the action of the sliding jaw plates, pressed firml, 

vnd uniformly down upon the surface of the vice, any wor! 

lone upon the upper surface of the article may be depended upon 


Fig. 3 


to be true with its under surface, and there is no necessity for 
hammering down the article held in the vice. The direct action 


of the screw enables the n degree of tightness to be 
obtained with the expenditure of much less force than is required 
with an ordinary vice, and work, when required, may be placed 
down between the ribs of the vice in the space usually occupied 
by the main screw. 


Naval ENGINEER APPOINTMENTS.—The appoint- 
ments have been made at the Admiralty:—Bryant G. Little, engi- 
neer, to the Invincible; Edwin J. Jeffery, engineer, to the Indus, 
additional, as instructor in the working of machinery in toi lo 
boats; Thomas Morris, engineer, to the Prince Albert; John J. G. 
G. Percey, assistant engineer, to the Invincible, 


DEATH OF A VETERAN ENGINEER.— We announce with 
regret the death, last week at Putney, of Lieutenan+-General 
William Arden Crommelin, C.B. He came from a well-known 
Huguenot family, and was born about the year 1823, and obtained 
his first commission as second lieutenant in the Bengal Engineers 
in 1841. He took part in the Sutlej] campaign, for which he got 
the medal, and also in the Punjaub campaigns of 1848 and 1849, 
including the battles of Sadoolapore, Chilianwallah, and Goojerat. 
He served as chief engineer with Havelock’s force on both pas 
of the Ganges, and at the actions leading to and ending in the 
Relief of Lucknow, and at the subsequent defence of the Resi- 
dency. He was mentioned in the home despatches for the skill 
with which he bri the Ganges, with slender means and in the 
face of an enemy far superior in numbers, and with which he 
directed the extraordinary counter-mining operations at Lucknow. 
For these exploits he was made a Companion of the Bath, and 
farther rewarded with the brevet rank of major, and with the 
Lucknow medal and clasp. In 1869 he was appointed Inspector- 
General of Military Works, and gu secretary to the Govern- 
ment of India, in the Department of Roads and Public Buildings. 
The deceased officer was promoted to the rank of Major-General 
in 1868, and to that of Lieutenant-General on retirement from 
active service in 1879, 
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“GREENWICH” 


MESSRS, MERRYWEATHER AND CO., LONDON, ENGINEERS, 


ADDITIONAL ag FIRE ENGINES FOR 
LOND! 


Tue Metropolitan Board of Works, under the‘advice of Captai 


Shaw, are fully alive to the importance of the protection of the 


river side against fire, and they are about to add another float: 
raft steam fire engine to the plant. The engine is to be of th 
new “Greenwich” pattern, designed and 
tented by Messrs, Merryweather and Sons. 
t has been increasing in popularity since its 
introduction last year ; one may now be seen 
at the Colonial Exhibition, in a glass house in 
the grounds. It takes its water from the 
ordinary water mains at about 30 lb. pressure, 
and delivers it at about 120 lb. into the fire 
mains. Ten powerful jets may thus be con- 
centrated on any part of the building with 
such force as to tear the roof off. The engine 
for the Board of Works will be of a capacity 
of 1000 gallons per minute and upwards, and 
capable of working through four lin. jets 
with force sufficient to top any river-side 
factory or wharf ; and steam may be raised in 
the boiler to 1001b. pressure from cold water 
in about seven minutes. One great advantage 
of this engine is its light weight, in proportion 
toits great power and the comparatively small 
space occupied. The pump is of gun-metal and 
of entirely novel construction, all the valves 
are placed below the barrels, and any grit or 
deleterious substance finding its way into 
the pump falls to the bottom of the suction 
box without doing any damage. We may 
mention that two portable engines of this 
type have been supplied to the Manchester 
Corporation, each capable of delivering 750 
— per minute; and one has recently 
nm tested at Montreal, being selected in 
preference to eight engines tendered for by 
the leading Canadian and American makers, 
and its capabilities exceeded the most 
sanguine expectations of the authorities. 
Messrs. Merryweather received thegold medal 
—the highest award—for their “Greenwich” 
engine at the Inventions Exhibition, 1885, and 
also the only gold medal at the Liverpool 
Exhibition. We illustrate above a metro- 
politan fire engine of this pattern, It is a double- 
cylinder return connecting-rod engine. The framework of 
the engine consists of wrought-iron plate, stiffened with angle- 
iron, and carrying the engine and the boiler. The machinery is 
so arranged that the line of pressure is contained within the 
engine independent of the framework. The steam cylinders 
drive two pumps placed horizontally, and the steam and water 
pistons are connected by steel rods, so that the power is trans- 
mitted direct without the intervention of a crank-shaft. A 


| 
| 


FIXED FIRE ENGINE. 


crank is, however, provided, placed above the piston-rods, merely 
for the purpose of actuating the slide-valves and determining 
the stroke. The crosshead works in guides over the pumps, and, 
owing to its special form, permits the use of long connecting-rods, 
thereby facilitating the easy running of the engine. The pumps 
are entirely of gun-metal, and are of a novel construction. Both 
suction and delivery valves are contained in one valve-chamber 


UMPHERSTON’'S RAG ENGINE. 
laced below the barrels, thus preventing injury to the latter by 
aetna grit, &c. The pump piston-rods are cased with brass 
tube to avoid rust. The collective area of the valves is large, 
so that at however high a speed the engine may be running, 
the barrels are always filled at each stroke, preventing the 
thumping and severe shocks to the machinery so common in 
high-speed engines. The valves may easily be examined by 
removing a few bolts and nuts. Both the suction and delivery 
ways of the pump are fitted with capacious copper air-vessels. 


= 


UMPHERSTON’S RAG ENGINE. 

THE accompanying engraving illustrates an improved rag 
engine, manufactured by Messrs. Umpherston and Co., Bower- 
shall Engine Works, Leith. This engine is one of the smaller 
sizes which they make, and has a working capacity of 93 cubic 
feet, or nominally the 3 cwt. size, working as a beater ; but they 
have already made upwards of 100 of various sizes, varying 
from 60 to 800 cubic feet capacity. It is 
claimed for this engine that every portion of 
the “stuff” has to pass through the same dis- 
tance, a result attained by the use of a hori- 
zontal instead of the usual vertical partition, 
and a breast over which it is driven by the 
beaters, falling down which it returns quietly to 
the other end of the machine. It is claimed 
that the pulp has a freer circulation than is 
obtained with other machines, and that it 
occupies only one half the ordinary amount of 
floor space. 


Ear.y ROLLER Mitts.—The American Mill- 
stone says that ‘‘ Probably the first use that was 
made of smooth rolls in a burr mill was for 
slightly mashing the wheat before it went to the 
burrs. These rolls were crude indeed, both as 
to their composition and adjustments. The 
writer has in mind a pair of rolls constructed for 
this purpose that were 18in. in diameter and 
40in. long. The journals were 3in. in diameter. 
The rolls were cast hollow, and adjustments 
had to be made with a monkey-wrench. There 
were no hand-wheels, The roll surface was 

* quite soft, being ordinary cast iron, which soon 
became so pitted that they were next to useless, 
The next use made of smooth rolls in this coun- 
try was in making a germ separation, which has 
always been legitimate in a burr mill. 
truth, no burr mill should be without germ 
rolls, This thing may be said of their opera- 
tion, however, that they should not be set so 
close as to squeeze or flatten everything that 
went to them. A legitimate use of germ rolls 
in a burr mill corresponds to the use of sizing 
rolls in a roller mill, They should be set so 
that they will break rather than mash the 
stock. They should break the middlings, and 
slightly flatten the germ. In this case the 
separation is made without softening the germ 

stock. The germ may appear to be only 
slightly touched, yet the operation may be sufficient to make 
the separation complete. Where the stock is flattened it is almost 
impossible to purify the middlings which were with the germ. If 
they are properly handled they are of a most excellent quality and 
easily purified. This operation of flattening and squeezing the 
germ stock is largely the result of thoughtlessness and careless- 
ness. It has been assumed that this s should be squeezed as 
tightly as ible, and a small portion of the burr millers have 
recognised that this was wrong.” 
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RAILWAY MATTERS, 


THE Severn Tunnel having now been opened two months for 
goods traffic, will shortly be opened for the conveyance of pas- 
sengers, 

Durinc the first eight months of the year 2,291,726 passen; 
travelled over the Government pe lg of South ‘kona 
whom 1,996,187 were conveyed over the Port and Northern lines, 


THE Rev. Frederick Smeeton Williams, the author of ‘‘The 
Midland Railway: Its Rise and Progress,” published in 1878, and 
Our Iron »” of which two editions have appeared, died last 


THE North-Western of Uruguay Railway extension to Zanja 
Honda was opened to the public 1st November. It is added that 
Zanja Honda is about 20 miles from the previous terminus of the 
line. The completion of the line to the Brazilian frontier—about 
22 miles—is being rapidly pushed forward. 

THE opening of the Selangor Railway, Straits Settlements, is one 
of the greatest events which have yet occurred to mark the advance 
of British prestige in the native protected States, and will, the 
Colonics and India remarks, clearly indicate to the native mind 
the advantages to be gained from a well-ordered system of Govern- 
ment having in view the development of the internal resources of 
the country. 


THE Legislative Council of South Australia have almost unani- 
mously carried a motion to the effect that it is expedient that the 
Transcontinental Railway should be continued from South 
Australia proper to Pine Creek in the Northern Territory, 
and that it should be constructed by private enterprise on the land 
grant system. An address is to presented to his Excellency 
_ee him to appoint a Commission to consider the whole 
question, 


THE reported travel of rails eastward which have been laid in the 
railway tracks of the St. Louis Bridge has led to considerable dis- 
cussion among local mechanics as to the cause of the movement. 
One says the a east from the west end of the bridge is 
natually to be e , on account of expansion and contraction 
and the swag of the bridge. The rails cannot travel west, because 
of half-a-mile of tunnel, which keeps those laid therein at one 
temperature, no contraction or expansion taking place. But if 
there were no tunnel the rails would have a tendency to travel 
west equally with that to travel east. 


‘THE total number of persons killed on our railways during the first 
six months of the present year was 449, as compared with 435 for 
‘the corresponding period in 1885. There is also an increase in the 
number of persons injured, which this year amounts to 1686, as 
— to 1532 in the same re of the former year. Of the 

ed 51 were passengers and 202 were servants of companies. 
The remainder were persons not included in these two classes, such 
as trespassers and persons crossing railways at level crossings. Of 
the injured, 627 were passengers and 958 were servants of the 
company. Reports upon certain accidents are appended. 


THE net ts on the railways in India for the year 1885 show 
an increase as compared with those for 1884 of Rs. 1,19,66,430, and 
the percentage on the capital expenditure, excluding that on steam- 
boat services, suspense items, and indirect charges, gives a return 
equivalent to 5°84 per cent., against 5°27 per cent. in the previous 
year. The summary of merchandise carried on the several Indian 
railways supports the favourable view of the general traffic taken 
in last year’s report. The total tonnage has increased by 1,887,378 
tons, or nearly 15 cent., and thirty-nine out of the forty-seven 
items tabulated show increases, the most marked being that of 
“ grains and pulses,” with a rise of 1,159,386 tons. 


‘THE coal which has been discovered at the Indwe, South Africa, 
might be turned to account were it not that it is handicapped by 
at least sixty miles when coming into competition with the Storm- 
berg mines. which supply the north-east, where the chief consump- 
tion of coal must be for some time tocome. The railway carriage 
being 2d. per ton per mile on Colonial coal, or 10s. on sixty miles, 
Indwe would have to be sold for 3s. at the pit’s mouth to com- 
pete. The small differential value of 10 per cent. which formerly 
existed between the Indwe and Stormberg Mines, the Colonies and 
India says, has practically ceased, since the latter have worked 
away from the out-crop, and have reached 25ft. of roof, and, there- 
fore, abandonment of the mine would be inevitable, and suggests 
that should, however, a demand arise for the supply of Colonial 
coal to ocean-route steamers, there would be a reasonable — 
of success for a tram line constructed from Indwe to the Imvani, 
seventeen miles south of Queenstown, and, if this should happen, 
then both coal and tram line might pay. 


A CORRESPONDENT of the Philadelphia Ledger, writing from 
Norristown, Pa., Oct. 19th, says :—‘ A singular accident occurred 
this evening on the Stony Creek Branch of the Reading Railroad, 
north of West Point station. As engine 456, drawing ninety-three 
freight cars, was rounding a curve, the axle of the middle drivers 
broke. The left wheel immediately left the engine and ran parallel 
with the train for some distance. Frank McKernan, the conductor, 
was sitting on the platform of the tender. As the tender passed 
the wheel the latter, which was still travelling along the track, 
struck McKernan’s legs, and knocked him. from his perch to the 
road-bed. By this time the connecting-rods were broken, and 
were tearing the machinery and cab to pieces with every revolution. 
The engineer, David Jones, stepped out upon the toon tones, when 
one of the rods struck him on the sole of his foot, and knocked him 
headlong into a heap of ashes along the tracks, The fireman was 
scalded by —— steam. No one remained to man the engine, 
and the train thundered by West Point, the broken axle and con- 
necting-rods thumping and bumping the locomotive to pieces. 
After running about two miles, the train came to a standstill, the 
locomotive standing on the rails, and her machinery ruined. The 
injured men were made as comfortable as possible, and brought to 
Norristown. None of them are hurt fatally. The road, being a 
single track, remained closed to travel for about four hours.” 


A CIRCULAR issued by the A. French Spring Company, of Chicago, 
says: ‘‘ Owing to the growing disposition on the part of consumers 
to procure material of all kinds at lower prices, manufacturers have 
been compelled to look for cheaper grades of material. In view of 
this fact, we have decided to manufacture springs from two 
qualities of steel. While we have always used and advocated 
crucible cast steel in the manufacture of railway locomotive and 
car springs, and experience proves that in the end it is the most 
durable, and hence the most economical, some railroad companies 
however, have adopted an analytical, as well as physical, standard 
of their own, for the guidance of manufacturers, and which permits 
the use of steel manufactured in bulk, and therefore much cheaper 
than that quality of steel known as crucible, These 
companies ask no guarantee, and assume the responsibility of the 
springs giving good service, insisting only that the springs the 
physical and analytical tests to which they are eliied at the 
time they are furnished. But as a comparison of “a it may be 
stated that crucible cast-steel springs are now in service and in 
good condition that have been in constant use for over sixteen years 
to our knowledge. It is our aim now, as ever, to produce the best 
and most serviceable springs at a fair and reasonable price. We 
shall use the highest quality of crucible cast steel, as heretofore, 
and the best e of special steel; and our patrons can always 
depend upon obtaining from us just what they order, and the best 
of its kind, leaving it optional with them as to what quality they 
desire to use. The difference in the cost of the springs will only be 
the difference in the cost of the material used, as our method of 
manufacture will be exactly the same in both cases. We shall use 
nothing but the best quality of crucible cast steel in the manu- 
facture of our locomotive springs.” This is a circular that cannot 
be said to be ambiguous. 


NOTES AND MEMORANDA, 


THE production of manganese ores in the United States last year 
was 23,258 long tons, valued at 190,281 dols. Manganiferous 
iron ore, 3237 long tons, valued at 17,318 dols, Total value, 

THE production of chrome iron ore in the United States was 
2700 long tons, valued at 40,000 dols. The consumption for making 

tassium and sodium bichromates increased markedly, due to 
imports of chrome iron ore from Asia Minor. 


No record is kept of the yield in the United States in cubic feet 
of natural gas, The amount of coal displaced by gas in 1885 was 
3,161,600 tons, valued at 4,854,200 dols. In 1884 the coal displaced 
was valued at 1,460,000 dols, The yield has increased tenfold since 


In London 2685 births and 1380 deaths were registered during 
last week. The annual death-rate per 1000 from all causes, which 
had been 16:0 and 17°7 in the two preceding weeks, declined ayain 
to 17°4. During the first four weeks of the current quarter the 
death-rate averaged 17°1 per 1000, and was 2°3 below the mean 
rate in the corresponding periods of the ten years 1876-85. 


THE total production of coke in the United States in 1885 was 
5,106,696 short tons, valued at the ovens at 7,629,118 dols. Of 
this Pennsylvania produced 78 per cent., or 3,991,805 tons, valued 
at 4,981,656 dols, The remainder was produced by fourteen States 
and territories. The maximum production of coke in the United 
States was reached in 1883, when 5,464,721 tons were made. This 
declined in 1884 to 4,873,805 tons. The production of 1885 shows 
: —_ upon that of 1884, being within 360,000 tons of the make in 


THE principal statistics relating to iron in the United States for 
1885 were :—Domestic iron ore consumed, 7,600,000 long tons ; 
value at mine, 19,000,000 dols. Imported iron ore consumed, 
390,786 long tons; total iron ore consumed, 7,990,786 long tons ; 
pig iron made, 4,044,526 long tons, a decrease of 53,343 tons as 
eon with 1884; value at furnace, 64,712,400 dols., or 
9,049,224 dols. less than in 1884. Total spot value of all iron and 
steel in the first stage of manufacture, excluding all duplications, 
93,000,000 dols., a decline of 14,000,000 dols. from 1884. 


AT a recent meeting of the Paris Academy of Sciences a paper 
was read on a theory of the unequal flow of gases, by M. Haton de 
la Goupilliere. Although geometricians have already solved a few 
— relating to the unequal movement of fluids, no general 
theory appears to have yet been applied to the subject so far as 
regards the gases. The object of the present paper is to make 

ood this want, and to present a complete solution of the problem 
in connection with the receptacles of compressed air for locomotives 
or tramways filled from reservoirs maintained by the compressing 
engines at a constant tension. 


RYLAND’s blast furnace returns for September give particulars 
of furnaces built and in blast on September 30th as follows:— 
Total number of furnaces built September 30th, 1886, 859; total 
number of furnaces in blast September 30th, 1886, 366; no alteration 
in the number of furnaces built since June 30th, 1886,0; decrease in 
the number of furnaces in blast since June 30th, 1886, 20. Fur- 
naces blown-out since June 30th, 1886, 32; furnaces blown-in since 
June 30th, 1886, 12; furnaces built since June 30th, 1886, 1; 
furnaces pulled down since June 30th, 1886, 1; furnaces being built 
at present time, 6 furnaces being re-built at present time, 5. 


Messrs. WALTER T. GLOVER AND Co., Salford, Manchester, 
have devised a plan a the various sized cables required in 
the circuit of every electrical installation can be produced without 
visible joints. Their method is to unite the various lengths of 
cable required, such as, say, first—19 strand No. 14, then may 
come a 19 strand No. 16, then a 19 strand No. 18, or anything 
else fitting the installation, the various sizes being known. All 
are united in the bare core, and after this has been neatly and 
firmly done the insulating material is put on without break or joint 
from end to end of the whole. In this way no joints or bulky pro- 
tuberances are seen, and the insulation is the same throughout. 


In the Photographische Mitarbeiter the following recipe for pre- 
paring silk for printing from is given:—(1) Tannin, 40 grammes; 
water, 1000 c. cm. (2) Salt, 40 grammes; arrowroot, 40 grammes; 
acetic acid, 150 c. cm.; water, 1000. No.1 is mixed with No. 2, 
well shaken, and filtered. The older the mixture the better it is 
for use. In this bath the silk is thoroughly immersed and allowed 
to remain for three minutes, when it is taken out and hung up to 
dry. Sensitising solution is composed of silver 1 to 10, acidified 
with nitric acid. For a toning bath is given :—(1) Chloride of gold, 
1 gramme; water, 200 c. cm. (2) Sulphocyanide of ammonium, 20 
grammes; water, 500c. cm. No. 1, after shaking, is mixed with 
No. 2. In a few days the mixture will become clear, when it is 
ready for use. Itis preferable to dilute with from two to four 
times the quantity of water. Fixing and washing as usual. 


CLAUSIUS supposes that the molecules of all bodies are in a state 
of constant agitation, and that in fluids a molecule, after moving a 
certain distance from its original position, is just as likely to move 
still farther from it as to move back again. This process Clausius 
supposes to go on in the liquid at all times; but when an electro- 
motive force acts on the liquid, the motions of the molecules, 
which before were indifferently in all directions, are now influenced 
by the electro-motive force, so that the positively charged mole- 
cules have a greater —— towards the cathode than towards 
the anode, and the negatively charged molecules have a greater 
tendency to move in the opposite direction. Hence the molecules 
of the cation will, during their intervals of freedom, struggle 
towards the cathode, but will continually be checked in their 
course by pairing for a time with molecules of the anion which are 
also struggling through the crowd, but in the opposite direetion. 


Ir has for some time been stated that electricity may be used in 
soap and bleaching works, and now the Electrical World says :— 
M. Rotondi has » Aetraent that by the employment of suitable 
vessels it is possible to effect the saponification of oils by the 
electrolysis of an emulsion of the oil in a concentrated solution of 
sodic chloride. This, at least, is the nature of the p so far 


MISCELLANEA. 


At the Edinburgh Exhibition, the Frictionless Engine Packing 
nee, | Exchange-buildings, Manchester, has been awarded a 
Sliver m . 


THE amount of cobalt oxide produced in America last year was 
8423 1b., valued at 19,373 dols. The total value of cobalt in ore, 
matte, and the above oxide was 65,373 dols, 

_ For their exhibit of mixed or compound oils for lubrication and 
ute batching oil, at Edinburgh, Messrs. MacArthur and Jackson 
ve been awarded the only medal granted in their section. 


THE Noisel Tread Comp 7s Withey Grove, Manchester, 
has sent us a specimen piece of their noiseless treads for stairs, 
made of a cast iron grating, the holes in the grating being filled 
with india-rubber. 

Messrs. SHAND, Mason, AND Co., of London, have been 
awarded two gold medals for the excellence in design and work- 
manship of the fire engines exhibited by them and lent for use in 
case of fire at the Edinburgh Exhibition. 


At the Edinburgh Exhibition and at Liverpool, Mr. Joseph 
Hamblet, West Bromwich, has been awarded the highest awards 
for blue bricks, &c., exhibited there. This makes thirteen inter- 
national exhibitions at which he has taken the highest awards for 
his manufactures, 


From the official list of awards by the Edinburgh jury, we 
observe that Messrs. W. Simons and Co., Renfrew, have beer 
awarded the gold medal for hopper dredgers with patent traversin 
gear; this firm received one of the three medals that were awarde 
—— Clyde shipbuilders for naval exhibits at Liverpool Exhi- 

ition, 

THE Cleveland Ir ters’ Association return shows the follow- 
ing as the month’s makes of pig iron:—109,000 tons of Cleveland 
iron, and 83,000 tons of other kinds, a total of 192,000 tons, or 
1600 tons less than in September. There are eighty-four furnaces 
blowing, fifty-one of which are making Cleveland pig iron. Stocks 
decreased 29,600 tons in October. 


THE breakdown of the Anchoria is a practical argument, the 
Shipping World says, ‘‘in favour of the duplication of the 
machinery, or, in other words, the use of twin screws, in large 
passenger ships.” How will the shipping world get over the 
difficulty of getting long ships with twin screws in and out of docks 
without breaking screws now and then? 


On Saturday last, at the Brymbo New Steel Works, near 
Wrexham, the fly-wheel of the roller mill, while revolving ata 
great speed, burst into fragments, killing two men and injuring 
eight others, some of them very seriously. The fragments of the 
wheel flew in all directions. A local paper says the accident was 
caused by the sticking of the steam regulator valve of the engine 
which prevented the driver from shutting off steam. 


THE National Agricultural Hall Company is inviting application 
for the unallotted shares in the company by which this hall has 
been constructed, and will be opened next month. The hall is the 
largest in the kingdom, being 250ft. wide and 450ft. in length, the 
width including an outer parade 40ft. in width. The building 
covers altogether about four acres, and gardens adjoin it comprising 
over five acres, These gardens and the hall are to be known as 
Olympia. 

THE Conservators of the river Thames have decided to bring 
forward a Bill in the coming session of Parliament, the main 
object of which will be to seek to increase the amount at present 
payable by the water companies for extracting water from the river 
Thames. The companies which will be affected by this proposal 
are the Southwark and Vauxhall, the Grand Junction, the Lambeth, 
the East London, the West Middlesex, and the Chelsea Water- 
works, Could not the companies reduce their rents by using waste- 
preventing meters? 


THE Government of the Cape of Good Hope have issued a — 


notice to the effect that, under the Customs Tariff Amendment 
Act, No. 13 of 1884, mining, agricultural, and sawing machinery, 
and railway material are free of Customs duty when imported into 
the Colony. The Railway Department has decided that from and 
after the lst of November mining machinery in transit to places 
beyond the limits of the colony shall be conveyed to the several 
railway termini in the colony at third-class rates, instead of 
second class as at present. 

A RECENT number of the Cambrian News, speaking of a twelve- 
head gold mill, constructed in the foundry of Mr. G, Green, at 
Aberystwith, for the Punjom and Sunghie Dua Samantan Gold 
Mining Company, Hong Kong, says, the order was given by wire 
on the 22nd September, the contract to be completed by the 2nd 
October, this only giving nine days in which to make the patterns, 
do all casting, construct all fittings, pack and deliver on board the 
s.s. Gleneagles in the West India Dock, London. Mr, Green was 
able to complete the contract. 


Tue Chinese Ambassador and suite paid a visit to Messrs, 
Green’s shipbuilding yard on Thursday, the 28th ult. After 
inspecting the general work, including a large caisson building 
for the Chinese Government, they lunched on board the steam- 
ship Glengyle, where they were entertained by Mr. M‘Gregor, 
the head of the Glen line of steamers. The party then paid a 
visit to the works of Messrs. Johnand Henry Gwynne, at Hammer- 
smith, where they inspected the large engines and pumping plant 
this firm is at present constructing for the same Government to 
empty the new graving docks at Port Arthur. 


CAPTAIN MURRELL, of the English steamer Surrey, reports to 
the U.S. Hydrographic Office that while on a voyage from Baltimore 
to London in March last he experienced heavy gales from N.N.W. 
attended with a high and confused sea, sweeping the decks and 
causing considerable damage. He filled the pans of the closets aft 
with oakum and waste and then poured in machine oil till the 
waste was fully saturated, allowing the oil to drip gradually over 
the side. The effect was remarkable, as no more seas came aboard, 
About 12 o’clock at night the oil in the waste became exhausted 
and almost immediately afterward a heavy sea swept the deck, 


as can be gathered from a not very lucid description in one of the 
French technical jo’ . During the process it is said that 
caustic soda, free diicsina, and glycerine are formed, and it is sug- 
gested that at bleaching works it would be found economical to 
prepare chlorine by this process in order to obtain the soap and the 
glycerine as bye-products. It is also suggested that as the process 
requires practically no supervision, it would be practicable to 
employ in this way at night steam power already in use during the 
daytime for other purposes, 


THE use of intermittent light to indicate the speed of engines or 
other moving bodies has been pro’ by M. Gustave Hermite. 
His plan is to illumine a Geissler tube by the sparks of an induc- 
tion bobbin giving a constant and known rate of vibration per second, 
say from thirty to forty, each vibration giving a corresponding 
flash of the Geissler tube. By optically arresting the moving 
objects at different points of their course he proposes to obtain 
their s . For example, if a disc of cardboard be made to revolve 
by clockwork at a uniform and known speed, say one turn per second, 
and if it be lighted by the Geissler tube giving thirty flashes per 
second, we shall see the disc thirty times during one second, or, in 
other words, while it makes one revolution ; and if there be a visible 

+ on its surface, thirty spots will be seen. If the disc turn ten 
times per second, the succession of images will disappear, owing 
to the persistence of impressions on the retina, the disc will appear 
to be immovable, and we shall see three spots on its circumference 
occupying fixed positions. If the number of turns of the disc is 
cunt to the number of flashes of the tube, the disc will be seen to 
be immovable. A printed page revolved in this way coyld be read 
as if it were fixed. ert 


hing the man from the wheel and — other damage. The 

supply of oil was replenished and no further difficulty was 

experienced, the ship running easily for eighteen hours and 

shipping no more water on deck, The Surrey was loaded with 

cattle, and Captain Murrell attributes the preservation of the 
i entirely to the use of oil. 


AN association of the several boiler inspection societies of Ger- 
many has had chemical analyses made of all the secret composi- 
tions offered for sale as specifics against boiler incrustation. The 
number repor so far is thirty-two, and the association recom- 
mends that none of them be used. Some of these compositions 
the American Railroad Gazette publishes, as follows:—At Berlin 
is offered ‘‘ Albert’s Incrustation Powder,” composed of chalk, 
common tic lime, slacked lime, potash, Glauber’s salts, a little 
sand, water and glue, with traces of other substances. It is 
evidently made by mixing chalk, salt, and quicklime with caustic 
soda and glue. The materials for it cost about 24 cents per pound, 
Another powder is made of about 67 bry crystallised soda—which 
is 63 per cent. water—19 of sand, and 14 of pulverised lignite. The 
materials cost 4°4 cents per pound, and the powder is sold for 175 
cents a pound. An incrustation fluid is six-sevenths water, while 
about one-twelfth is carbonate of soda, with a little caustic soda 
and salt and Glauber’s salts, with some organic substances contain- 
ing a little tannic acid. It is sold for 6} cents a quart, and costs 
less than 1 cent. Another boiler fluid is nearly eight-pinths water, 
and the other 11°6 per cent. of it are made up of carbonate of lime, 
salt, carbonate of barytes, , ammonia, and some organic 
matters containing tannic acid, probably tan bark. The association 
gives notice that this not only is not good, but that the presence 
of ammonia and salt makes it harmful to the boiler plates, 
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TO OORRESPONDENTS., 
Registered Telegraphic Address“ ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

J. K. 8. (Colchester).—A letter awaits application by this co lent. 

E. B.—That which you quote probably refers to a book by the late John 
Anderson, on ** Strength of Materials.” 

SmoKxe.—Only the best smokeless Welsh coal is used on the Underground 
Railway. Bulfa coal gives excellent results, - 

MANUFACTURER.— There area great many paddle boats in use. They are 
employed in Channel service, carrying mails, passengers, and cargo. 

J. F. (Pollockshields).—J/ you do not jind what you want in our advertising 
pages, write again. 

J. K.—So far as we understand your question, it would not make the least 
difference whether the vacuum box was mounted on a carriage or not. The 
pressure of the air would be the same all over the vacuum box—back, front, 
op bottom, and sides. 

W. H. T. (Leicester).—You have quite missed the point. The setting of the 
excentric by a governor in the fly-wheel is not claimed as new. What does 
appear to us to be novel in the Proell engine we illustrated is the mounting 

the excentric, not on the shaft, but on a second excentric, so that both the 
lead and the throw are under the control of the governor. 


CLAY TOBACCO PIPE MACHINERY. 
(To the Editor of The Bngineer.) 
Srr,—Will any reader be so kind as to inform me who are the makers 
of apparatus ired in the facture of clay tobacco pipes ? 
Manchester, October 21st. R. L. K 


FERRO SILICON. 
(To the Editor of The Engineer.) 

Srr,—In your last issue, page 322, on ‘Silicon in Foundry Iron,” it 
states, ‘‘ More than a hundred foundries in France are now using ferro- 
silicon.” Can any reader inform me where this is to be obtained in 
England? AHEAD, 

Weymouth, October 28th, 


PLOUGH SHARE IRON. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers inform me where I can procure the pig 
iron used for making chilled plough shares? When ed tg the soft or 
upper ps of these shares has a close, dark blue appearance, almost 
resembling what is known in America as “ black-heart” iron. 

Northampton, October 29th. T. C. 8. 


HORSESHOE MACHINERY. 
(To the Editor of The Engineer.) 

§1r,—I shall be much obliged if any of your readers can give me any 
information concerning h hoes, either shine or hand-made. Wha‘ 
is the usual process of making horseshoes by machinery? Are they as 
good as hand-made shoes? If not, why not? Are there any machines 
which make shoes by bending cold or hot? Would bending cold be detri- 
mental to durability? What is the ess by which the United Horse- 
shoe and Nail Company, Limited, make their shoes? Any other informa- 
tion concerning horseshoes and their manufacture would be thankfully 
received by A.N. B. 

November 8rd. 
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MEETINGS NEXT WEEE. 

Tue InsTITUTION oF CiviL EnoiInEERS, 25, Great George-street, West- 
minster, 8.W.—First ordinary meeting, Tuesday, November 9th, at 
8 p.m. Inaugural address of the President, Mr. Edward Woods, and 

ot pa of the medals, premiums, and prizes awarded during the 

it session. 

Society oF TELEGRAPH ENGINEERS AND ELEcTRICIANS.—Meeting at 
the Institution of Civil Engineers, 25, Great George-street, 8.W., on 
Thursday, November llth, at 8 p.m.; ‘‘The Predetermination of the 
Characteristics of a Dynamo,” by Gisbert Kapp, Associate. 


DEATH. 
On the 80th ult., at Shanghai, ALEXANDER, youngest son of the Rev. T. 
C. Cane, of Brackenhurst, Southwell, Notts, aged 37. 
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TRIPLE EXPANSION MARINE ENGINES, 


Durine the last meeting of the Institution of Mechanical 
Engineers at Leeds, only a single paper was read—namely, 
that by the late Mr. Robert Wyllie, of Hartlepool—on triple 
This paper will be found in 
another e. The discussion on it was opened and 
stivanet the next meeting of the Institution, to be 
held in London next January. It is an important contri- 
bution to the literature of the subject. We do not agree 
with some of the statements made by the author, but this 
in no way precludes us from bearing testimony to its 

neral excellence. We propose here to consider it step 


step. 

"The first point which appears to us to be open to criti- 
cism is that concerning the general arrangement of the 
cylinders, Mr. Wyllie advocates the three-crank three 
cylinder arrangement. We grant at once that is, in cer- 
tain points, the best form that the engine can assume, but 
we cannot admit “ that in order to take full advantage of 
the triple expansion system an engine must be built with 
three cranks placed at equal angles.” There are several 
tandem triple engines at work, and it has yet to be proved 
that they are not as economical and satisfactory in every 
respect as three-crank engines. The objection to this last 
type is that it gives too long anengine. Mr. Wyllie shows 
that this may be got over by arranging the valves on the 
sides of the cylinders, instead of disposing them fore and 
aft; but it is clear that this argument will cut both ways, 
in that the same thing can be done with a tandem engine, 
which will then be shorter than the three-crank engine by at 
least one cylinder. Mr. Wyllie holds that it is practically 
impossible to get the same equable distribution of power 
on the two cranks with the tandem as with the three crank 
engine. But this is simply a matter of calculation. We 
can cite at least one tandem engine working at 1201b. in 
which the power given out by the single low-pressure 
cylinder is almost precisely identical with that given out 
by the two other cylinders; and furthermore, it is really a 
matter of little or no practical importance that this identity 
of energy should exist. Engines are running with great 
success and economy in which there is a very considerable 
difference between the horse-powers developed in the three 
cylinders, and Mr. Wyllie has made no attempt to show 
that the result should be different. 

Turning next to the question of jacketting, we find that 
Mr. Wyllie holds that, even if the high-pressure cylinder is 
left unjacketted, the intermediate and low-pressure must be 
provided with this appendage. Nowitis pretty well known, 
though Mr. Wyllie does not allude to the fact, that the 
widest diversity of opinion exists among engineers con- 
cerning the value of steam jackets at sea; and, so far as we 
are aware, there is no definite information available to 

rove that they have there any economic value whatever. 

heoretically they are right, but practice is silent concern- 
ing their merits. Mr. Wyllie himself admits, it is fair to 
say, that in triple expansion engines, in which the range of 
temperature is small, “the benefits arising from the use of 


+ | jackets are naturally not so great as in a single cylinder 


engine with a high rate of expansion.” When he proceeds 
to argue in favour of the practical advantages of a work- 
ing barrel cast separately and forced into the cylinder, we 
cordially agree with him; but this is a different matter. 
In any case, we hold that Mr. Wyllie is distinctly wrong 
in his selection of cylinders to be jacketted. Experience 
with triple expansion goes to show that there is little or 
no condensation taking place in the third cylinder. On 
the contrary, re-evaporation proceeds rapidly because of 
the great reduction in pressure. When we come to 
the first cylinder we find different facts, and we are 
presented with one of the numerous puzzles which the 
working of steam engines always presents. The initial 
condensation in the first cylinder is enormous under all cir- 
cumstances, and appears to de quite uninfluenced by the 
use of a jacket. Sir F. Bramwell mentions one instance in 
which it amounted to no less than 47 per cent. of the whole 
admission, and probably in no case is it under 33 per cent. 
No rational explanation of this circumstance has as yet 
been supplied. A small portion of this enormous quantity 
of water is re-evaporated in the high-pressure cylinder. 
A much larger quantity is converted into steam in No, 2 
cylinder; and in No. 3, as we have said, but a small pro- 
portion of water is to be found. Our own experience in 
this matter is confirmed by inquiries which we have made. 
According to the heat trap theory the initial condensation 
ought to be very small; practically, so far as we have 
data to go on, the initial condensation is very much 
larger in the triple than in any other form of engine. The 


experience of other engineers on this point may be dif- 
ferent from ours ; if so, we think it highly desirable that 


the facts should be made public. Why it is that even with 
such a drawback the triple engine is extremely economical, 
we have already more than once explained. It may not 
be out of place to say here briefly that the economy is due 
to the fact that the steam produced by re-evaporation is 
worked expansively to far better purpose in the compound 
than it can be in the non-compound engine. It is to this 
circumstance, far more than to a diminution in the amount 
of initial condensation which takes place, that the good 
qualities of the compound engine are due. 

Mr. Wyllie lays —_ stress on maintaining moderate 
steam velocities. That is to say, he likes large and direct 
passages. This is a subject concerning which there is a 
plentiful lack of information. The most conflicting state- 
ments are madeand the most contradictory results have been 
obtained. Take, for example, Mr. Wyllie’s own figures. 
Speaking of a certain steamer, he says that with a particular 
crooked steam pipe “ there was a fall of pressure between 
the boiler and the engine from 135 lb. to 120 lb., but 
by substituting a straight for the crooked pipe the cylinder 
pressure was raised to 130 1b.” This is a very important 
= and it is difficult to understand -why the 

nds in question should have produced the stated dimi- 
nution in pressure. We do not dispute Mr. Wyllie’s 
accuracy. On the other hand, we can instance a case in 
which an express locomotive coming in for repairs, the 
locomotive superintendent had the four steam ports 
plugged for half their lengths. Nothing whatever was 
par about the experiment to the driver, and he never 
discovered that any change had been made, the engine 
keeping time with the same consumption of coal as before. 
There is reason to believe that it is not the cross section of 
a pipe alone which principally determines the differences 
between the pressures at opposite ends, but the number of 
bends in it. It has often been found that if a flat 
plate with a hole in it be interposed between the 
two flanges of a steam pipe, there may be little 
difference between the pressures at opposite ends. If, 
however, an entire pipe of a diameter equal to that of 
the hole be substituted, the substitution will be followed 
by a very considerable fall of pressure between the re- 
ceiving and delivery ends. A small steam pipe in a loco- 
motive will be much more effective in reducing cylinder 
pressure than will a small opening in the throttle valve. 
Very little, as we have said, is definitely known concerning 
the coefficient of friction of steam passing through pipes, 
probably because the legerity of the steam depends enor- 
mously on its dryness. Mr. D, K. Clark was, we believe, 
the first to point out that the back pressure is greater in 
outside than inside cylinder engines, because the steam is 
not kept so hot in the former as in the latter; and the fluid 
is therefore less mobile and offers greater resistance to 
being pushed out of the cylinder by the advancing piston. 
We shall hope to find the question discussed when the con- 
sideration of Mr. Wyllie’s paper is resumed next year. 

Mr. Wyllie refers at some length to twisting moments 
on the crank shaft. We, however, have not reproduced 
his diagrams, as the whole of his reasoning on this part 
of the subject is vitiated by the circumstance that he has 
entirely neglected the momentum of the moving parts. 
It was shown last April, during the meeting of the Insti- 
tute of Naval Architects, that owing to the effect of 
momentum it is quite possible that the twisting moments 
with a tandem two-crank engine may be much more 
equable than that of three-crank engines. 

That the triple expansion engine is more economical 
than the ordinary old-fashioned compound engine is indis- 
putable, but we must protest against the character of the 
comparisons drawn by Mr. Wyllie. Take, for ex- 
ample, the Ingram, Wandle, and Para. These ships 
are all very nearly alike. The first burns 13} tons, the 
second 14 tons, and the third 10} tons per day, the 
powers developed being respectively 570, 580, and 620 
indicated horse-power; but the boilers of the first two 
ships only carry 75 Ib., and the last carries just double as 
much, or 150 lb. Next let us take the Fellinger, Padang, 
and Jacatra. The consumption of fuel is given for the first, 
2°19 Ib. of German coal; for the second, 2°13 Ib. of Carditf 
coal; and for the third, 1°41 lb. of “ mixed” coal. But 
the first-named ship only carries 70 lb. and the second 
75 lb., while the third carries 140 lb.; and an instance 
may be named in which a tandem triple engine burns less 
than this, with a boiler pressure of only 1201b. Take again 
the Lusitania; the original pressure was only 55 Ib., and her 
consumption was 52 tons of Welsh coal per day. It is not 
fair to compare an antiquated engine of this type with one 
of modern construction. There are numbers of compound 
engines at sea running with pressures of over 100 Ib. 
It is highly desirable that comparisons should be drawn 
between them and the triple engines. The entire advantage 
of the triple over the ordinary compound engine lies in the 
use of much higher pressures, which render larger ranges 
of expansion possible. But two things have yet to be 
proved. First, that it is not ible to make a successful 
two-cylinder engine which shall carry 120 lb. steam ; and 
secondly, that the engines and boiler which work at 150 lb. 
will be as durable and cost as little in repairs and main- 
tenance as their immediate predecessors. We have no 
desire to discourage the use of triple engines ; far from that, 
we believe fully in them. But experience is wanted to 
show whether or not engineers have not been going too far 
and too fast in the matter of pressure; and furthermore, 
we advise numbers of our readers who now ss com- 
pound engines which they think must go to the scrap heap 
to consider well before they condemn them, and we repeat 
that it may be possible by the addition of new and stronger 
boilers to get results out of the said engines which will 
enable the owners to run their ships at a_ profit without 
incurring any very large expense for an entirely new set of 
machinery. 


THE LATE GALES AND THE BRIGHTON BEACH. 


THE recent severe south-westerly gales experienced on 
our southern and western coasts have afforded a striking 
test of the correctness or otherwise of the conclusions we 
have from time to time advanced when —. on the 
subject of the beaches of the conjoint towns of Brighton 
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and Hove. Desirous of learning how far our ictions 
of the effect of such gales had been verified, we have 
recently made a strict inspection of the conditions existing 
after the storm referred to. We found that not alone has 
what we have all along anticipated come to but that 
a consideration of the present aspect of the Seock affords 
a lesson which may, we think, be usefully applied in most 
cases of a similar character of threatened denudation of 
shingle on foreshores. 

To apply that lesson usefully, it will first be desirable 
to briefly review what we have before written on this 
subject By reference to our earlier remarks upon it, and 
by comparing with them the results now to be observed, 
we shall be in a position to give to our present conclusions 
greater weight. It is, fortunately, scarcely necessary to 
do more than just allude to the works completed on the 
Hove section of the beach of the two towns. From the 
commencement of Mr. Ellice-Clark’s intelligent endeavours 
to combat the inroads of the sea on that section, we 
expressed our view that no mere system of groyning 
would suffice to provide the means to repel them. We 
contended that a sea wall would have to be built, and our 
contention had in the end to be acted upon, but only 
after many useful lessons had been derived from the failure 
of prior attempts to safeguard the shore. As regards the 
fine wall which has now been erected, we can say that it 
has withstood the storm—one of the heaviest and of 
longest continuance known for many years-—entirely with- 
out injury. Neither did the beach now accumulating at 
its base suffer appreciable diminution, and the Hove 
Commissioners may be congratulated on having at last 
secured what promises to be most complete and lasting 
protection for nearly their entire sea frontage. Some 
damage has, however, been done to a portion of this 
along which the new wall does not extend. The injured 
part has long been protected by a low face wall, of such 
weak construction, however, that it has yielded in places 
to the force of the late gales. It may prove to be desir- 
able to replace it by a further extension of the stronger 
design which has now been proved so efficient. 

But it is upon that part of the beach which is in charge 
of the Brighton Corporation that the sea has shown its 
damaging effects, and it is upon those effects that we pur- 
pose to enforce the conclusions that we have drawn. In 
an article we published in our issue of January 26th, 1883, 
at the time the erection of the sea wall at Hove was under 
consideration, we wrote that, while such a work was a 
necessity, there was “the risk which will undoubtedly be 
incurred of turning the inroad of the sea on to the beach 
of the neighbouring municipality of Brighton.” We at 
the same time condemned the impolicy—in the looked-for 
eventuality named—of the sale of shingle from the fore- 
shore “at the point most proximate to the Hove boundary.” 
The justification of our protest—which was repeatedly 
reiterated in subsequent articles—became strikingly appa- 
rent in February, 1884, when a severe storm removed from 
the point named what little shingle the commercial tenden- 
cies of the Corporation had permitted to remain there. Being 
rudely awakened to the consequences of their past action, 
the Town Council adopted proposals for the immediate 
erection of a series of unsightly groynes, in the hope of 
reconstituting the lost beach. Commenting upon this 
decision, we wrote in our article of March 14th of that 
year, that the members of that Council, “if they exercise 
the deductive common sense we must suppose them to 
possess, must be aware, from the experience gained at 
Hove, that, erect as many groynes as they will, the shingle 
will not be forthcoming to be retained by them for years 
to come.” In our latest article upon this subject, which 
appeared in our issue of August Gth of the current year, 
and after more than two years’ trial of the groynes had 
been experienced, we showed the fulfilment of the above 
prediction, and stated the cause to which we believed the 
failure should be assigned. 

Having thus reviewed our past comments, we may now 
= to illustrate them by describing the results of the 

ate gale as viewed by us within a few days past, and we 
shall then be able to offer to our readers the lesson which 
we think they teach us. The damage done is confined 
almost entirely to two sections of the beach, one being that 
commencing at the eastern extremity of the Hove sea wall, 
and reaching to a point some 150 yards to the eastward of 
the West Pier. The other section starts from the high 
concrete groyne at the bottom of East-street, and extends 
to and somewhat beyond the old Chain Pier. On the first- 
named section the sea made a clean wash round the terminal 
curve of the Hove wall, and removing what little shingle 
remained, completely destroyed the footing work at the 
base of the ornamental enclosures, on which seats were 
formerly placed. The walls of the enclosures themselves 
show evidences of the force they had to encounter, and 
they would probably have also succumbed had the attack 
upon them been much longer continued. Proceeding 
eastwards, we found the massive concrete walls protecting 
the lifeboat house to have been shivered to fragments, 
while the walls of that building itself have been rendered 
so unsafe that the boat had to be removed from it. 
Between this spot and the West Pier, the work and 
embankment covering the main sewer had been altogether 
washed away, and we were told that the engineer to the 
Corporation had had hard work to prevent the entry of 
the sea into it. Nothing but the most strenuous exertions 
of gangs of men put on at low tide saved, we are 
informed, the basements of the houses on the sea front 
from being flooded. Those exertions probably also alone 
secured to the sewer itself immunity from very serious 
injury. But it was below the platform of the West Pier 
that we saw the strongest evidence of what the sea had 
done. The markings on the piles of that structure showed 
to us what the height of the beach had been before the 
gale, and we could deduce from them that a depth of 
ully 8ft. of beach had been clean swept away over a 
distance probably of about 250 yards. There is no doubt 
that during the height of the storm the arches below the 
esplanade, occupied by the Boating Club and otherwise, 
were in very considerable danger. At the point above- 
named, ze, about 150 yards east of the pier, damage to 


this section of the beach appears to have been stayed. On 
viewing the second and more easterly section where 
damage had occurred, we found that from the large con- 
crete groyne at the end of East-street, and up to a point 
Sagonk tas Chain Pier, the beach had been practically 
denuded, excepting only where some of the larger groynes 
retained some part of their former accumulations on their 
western sides. To the leeward or eastern sides of them no 
beach remained worthy of the name. The sea had made 
a clean run right up to the wall of the Aquarium espla- 
nade, practically nee the portion of the electric 
railway running along the of that wall. The trams 
themselves had to be secured to the railing of the walk to 
prevent their total removal by the sea. Having thus 
detailed the damages done, we may proceed to consider to 
what causes they are to be attributed, and what course it 
may now be proper to pursue to guard against their 
recurrence. 

In our latest reference to this subject we named the 
embayment or crescent form given to the shore between 
the past accumulation of beach to the eastward of the West 
Pier and the construction, well seaward, of the Hove wall. 
We then pointed out that the run of the sea induced by 
the latter artificial projection must carry the shingle on a 
course beyond the power of interception by the groynes 
newly erected. It is evident to us, as the result of our 
late inspection, that it is to such embayment, however 
caused, that the absence of an equal deposit of beach must 
be assigned. We observe precisely the same cause to be 
present where the damage has occurred in the neigh- 
bourhood of the Aquarium. At the latter locality, 
opposite to the Old Steine, the little river Bourne 
used in olden times to discharge itself uncontrolled. 
As is the case with all rivers so discharging into the 
sea, the attrition of its waters produced an embouchére 
resulting in a certain amount of embayment. The town 
authorities, a good many years back, erected at the end of 
East-street the high concrete groyne which has had the 
effect, while accumulating a Jarge amount of beach on its 
western face, of stopping all travel of shingle into the 
former debouchment of the river. The result has been to 
altogether neutralise the partial straightening of the 
coast line at this point due to the erection, seawards of the 
old line, of the Aquarium esplanade. Now it is evident 
that the destructive action of the sea has only had serious 
effect on the two embayed sections of the beach that we 
have named, and we deduce from this fact thatoneof the first 
objects to be attained for the equalisation of beach deposit is 
to straighten the line as far as possible of any foreshore. Yet 
what do we see with regard to that at Brighton, and, until 
lately, at Hove? Enormously high and long groynes have 
been run out at particular and ill-selected points, which 
have operated to produce a very indented ch. They 
have, indeed, increased the difficulty which it was sought 
to remove. Had the groyne opposite East-street, instead 
of being placed in its present position, been erected to the 
eastward of the Aquarium embayment, the flow of shingle 
which it arrests would have soon filled up the latter, and 
removed the present cause of danger. But at both the 
threatened points referred to the evil has already been 
done, and further groyning on the present principle 
adopted must but increase it. Each fresh groyne, indeed, 
erected upon the past mistaken system, must tend to pro- 
duce additional irregularities of the coast line, such irregu- 
larities being, in our opinion, the main cause of danger. 
It was the accumulation caused by the Aldrington groynes 
to the westward of Hove which first brought about the 
denudation at the latter place; and we see that as protec- 
tive works have been, perforce, extended to the eastward, 
so have gimilar causes operated, and the same results 
followed. 

We have now, and in conclusion, to deal with remedial 
measures. We may first allude to the recent almost panic- 
struck discussion of the Brighton Town Council. Each 
member of that body appears to have proposed some dif- 
ferent nostrum of his own, while the report of the engineer 
in charge has been recommended by one member to be 
“thrown back” to that officer “ with ignominy !” Mean- 
time all that has been decided upon is temporary defence, 
one member of the council moving that no more than one 
hundred pounds should be spent upon this; for “as the 
works were sure to be washed away, the less that was 
spent the better!” It is, however, to the permanent 
defence of the town that attention must be given, and we 
hold that to effect this the first principle we have laid down, 
of straightening the beach line, must receive primary con- 
sideration. This cannot be effected as long as the present 
concrete and other larger groynes are maintained at their 

resent level and with their present length. They must 
“ cut down in height and shortened until the beach can 
travel fairly and equally, while a groyne of moderate 
dimensions should be erected at the eastern end or horn of 
the Aquarium embayment we have named to force a deposit 
of shingle within it. We feel confident that nothing 
beyond such measures is required to overcome the difficulty 
opposite to the Old Steine. With regard to the West Pier 
embayment, the evil is too serious to be so easily déalt with. 
Work, and heavy work, will have to be done—as we 
have all along said that it would—to throw out the line of 
foreshore there to correspond with that now created by 
the Hove wall. This can, so far as we can see, only be 
done by continuing that wall until the eastward horn of 
the in ent—about 150 yards beyond the West Pier— 
is cace 0 care being taken that the line of beach to be 
afterwards secured in advance of the wall shall correspond 
with and merge into that of the present and established 
beach, where the extended wall shall terminate. The 
objection raised in the Town Council to such an extension 
of the Hove wall is that it will destroy the beach for 
bathing and boating purposes. But has it not already 
been destroyed ? Is there the least prospect of recovering 
it in its present—or rather—late position? Eventually, 
as is in progress now at Hove, a sufficiently ample beach 
for the above-named purposes can undoubtedly be obtained 
in advance of the extended wall ; but we regard as hope- 
less the restitution of the beach now lost in the position it 
but lately occupied, To the adoption of the measures we 


have named we feel sure the town authorities must at last 
be driven, and we counsel that no more money should be 
wasted in futile attempts before these are decided upon 
and undertaken. 

Turning from the particular case to the instruction it 
affords for general practice, we would say that—for town 
defence at all events—endeavours should first be made 
to remove all prominent irregularities in the beach line. 
This, as we have pointed out, may be effected by groyning 
at the extremity of such irregularities which is in the 
direction of the prevailing travel of the shingle. We have 
in a former article expressed the opinion that such groynes 
should start from their base at an angle of about 15 deg. 
divergence from the right angle, ousting in the direction 
of shingle travel, and then carried out to their full 
length at a right angle to the shore. Such groynes, for the 
— we have named, should but little exceed the 

eight and length corresponding to the established beach 
at such points; and they may well be of a temporary 
character, as their usefulness will terminate when they 
have once filled with shingle the hollows in the beach line 
they were designed to obviate. We think the open groynes 
proposed ~ Mr. Dowston —— often be usefully placed 
at intermediate points, but that they would scarcely be 
effective in the cases we have named where stop ay 
so to term them, are needed. We feel sure that the huge 
concrete obstructions are a source of much mischief, and that 
their adoption cannot be too strongly condemned except as 
terminal groynes, —— which no thought of preserving 
the beach is required. 


LOWER THAMES VALLEY DRAINAGE, ETC, 


Tue Local Government Board have appointed Mr. Arnold 
Taylor to hold an inquiry at the Vestry Hall, Richmond, Surrey, 
on Wednesday next, with reference to the local sewerage scheme, 
Application had been made to tke Board by the Vestry of the 
Parish of Richmond and by the Sanitary Authority of the Rural 
Sanitary District of the Richmond Union, for sanction to 
borrow £100,000 for the execution of a joint scheme of sewerage 
for the parish of the district. The sewage of the five parishes 
comprising the urion is to be treated by precipitation and 
irrigation at a site on the river side at Mortlake. Great interest 
has been felt in sanitary engineering circles at the action of the 
Richmond Union with reference to this matter, and much satis- 
faction is now expressed among most of the inhabitants at the 
prospect of a settlement. It may be remembered that out of 
seven schemes that of Mr. Mellis, C.E., was adopted. Some 
opposition is likely to be experienced from the inhabitants of the 
locality in which lies the proposed site of the works, but it is 
not anticipated that any objections will be raised by the owners 
of adjoining lands, amicable arrangements having been come to 
with the Duke of Devonshire and others. If any arrangements 
adverse to the scheme are laid before the Inspector, they will 
probably come from ratepayers in the Kew Gardens district. 
These urge: That the land is altogether unfit for the treatment 
of sewage ; that the price the Vestry propose to pay for such 
land is more than treble its actual value ; and that the close 
proximity of a sewerage works to a valuable residential property 
in the midst of a populous and growing neighbourhood will be 
simply disastrous. An opposition committee formed some time 
ago is still in existence, and may bring forward the arguments 
referred to. ‘They protest, further, against the action of the 
Vestry in “erecting the proposed sewage works within—com- 
paratively speaking—a few yards of the Royal Gardens at Kew.” 
By the majority of residents in the union, however, it is hoped 
that the aid of the engineer may be called in as speedily as 
possible to secure to the district a long-needed eanitary boon, 


CRITICAL CONDITION OF AN EXPRESS TRAIN, 


In our note last week on the railway collision near Masbrough 
we omitted to mention that the train was fitted with the 
Westinghouse brake, and that it was owing to its automatic 
application that both portions were brought to a stand in safety. 
Another illustration of the value of this appliance occurred on 
the Midland Railway on the 26th of October, when the 9.15 p.m. 
Pullman express from Glasgow had a narrow escape of being 
wrecked about three miles north of Skipton, At this point the 
line falls on a gradient of 1 in 132, and as the train was 
approaching a curve of twenty chains radius after passing 
Gargrave station, one of the coupling rods of the engine 
broke, throwing the tender off the line, and fortu- 
nately at the same time dismantling the triple valve of 
the engine. The Westinghouse brake was in consequence 
instantly self-applied on the whole train, which was safely 
brought to a stand without further damage. In such emer- 
gencies as these the difference of a single second may mean 
safety or destruction, as has often been shown, and the passen- 
gers may esteem themselves fortunate that this heavy train on 
a steep falling gradient was safely brought to rest at the 
entrance to such a sharp curve. The Penistone calamity showed 
only too plainly what is to be anticipated when the front portion 
of a train is derailed under similar circumstances, and indeed the 
features were very much alike in both cases, viz., high speed on 
a steep gradient with a sharp curve ahead. Without the 
restraining power instantly applied to the rear of the train to 
prevent it overrunning the derailed portion in front, we should 
probably now be insisting on the only means by which such a 
recurrence of the Penistone disaster might have been prevented. 
We rejoice therefore that ours is the pleasanter task of recording 
how it really was prevented. The cases named, even taken 
alone, would justify our remarks on the Westinghouse brake 
last week ; but as our readers will remember, they are only the 
temporary end of a very long list. 


SWORDS FOR’ THE ARMY. 


‘ 


Iris admitted that German-made swords are now being sup 
plied to two batteries of the Royal Artillery stationed at 
Sheffield. One battery is under orders for India, where the 
climate will test the steel. Messrs. Robert Mole and Sons, 
sword makers, of Birmingham, write to the Shefied Daily Tele- 
graph in explanation of Solingen blades being furnished to the 
British Army. They state that the sword with which the 
troops are now being armed comprises “ fixed loops for the old 
loose rings, and also an improvement in the mouth-piece and in 
the mounting of the sword,” and that these are the firm’s own 
patented inventions, “which have been adopted by the War 
Office in the new 1885 sword, and have not emanated from Ger- 
many.” So far, good. Then Messrs. Mole add, “We are making 
the new pattern swords for the War Office: orders were sent 
also to Solingen, because it was thought desirable to replace the 


old ones as soon as possible, and we were unable at short notice 
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to increase production to such an extent as to deliver them at | i 


the rate wished for, and particularly with the prospect that at 
the conclusion of the present contract no more of these swords 
will be required for probably a great length of time.” But why 
Solingen? There are other eight reliable firms of sword-makers 
in Birmingham, any of whom could have made the swords. 
Why leave England for Germany at a time when work is scarce 
enough in all conscience, and when this very foreign rival is 
doing its utmost to cut us out of every market? Cannot the 
War Office know its own mind for a year ata time? Makers 
know that if swords are required they will be needed all at once. 
They get a stock of blades ready. The regiment is ordered to 
India. Down comes a demand for swords. Then it is ascer- 
tained that the War Office has adopted a new pattern, and the 
blades provided for the emergency are a dead loss, Thus the 
whole possible profit is lost, and as one maker cannot get a 
whole pile of new swords out “in no time” the Government go 
to Solingen for what could be easily had in England if there was 
something like reliance to be placed on the pattern adopted 
serving a little longer than the year of its adoption. 


THE NAVIES OF ENGLAND AND FRANCE, 


WE last week gave figures showing that the English Navy is 
in armoured ships 20 per cent. stronger than the Navy of 
France. The Journal des Debats of Tuesday takes a very gloomy 
view indeed of the French Navy, and has nothing to urge 
against our statements, which, indeed, the writer amply endorses, 
“Our ironclad fleet,” he says, “ will be inevitably crushed by the 
numerical superiority, which is beyond all proportion, of the 
British ironclads. Whatever we may attempt, that dispropor- 
tion must increase, to our disadvantage. A contest with 
England carried on by means of ironclads cannot inflict any 
material damage upon England, and will simply destroy our 
Navy, both as regards ships, officers, and crews.” This is, in 
one sense, satisfactory enough; but we must be on our guard. 
Such statements may be written and published in France, not 
for French, but for English readers; and their purpose would be 
served if they sufficed to lull Great Britain into a sense of 
security which would be fraught with great danger to us. Our 
contemporary does not fail to point out that although France 
is deficient in ironclads, our commerce is always open to attack 
by fast cruisers. 


TORPEDO EXPERIMENTS. 


AN important experiment has been carried out by lashing a 
large fish-torpedo to a spar, placing it beneath the old ironclad 
Resistance, and exploding it by electricity. The ship remained 
afloat although the bottom was much injured, The value of 
the experiment turns on the extent of the injury, and this can- 
not be fully ascertained for a day or two. We therefore reserve 
comment for the present. 


LITHRATURH. 


The Naval Review of British, French, Italian, German, and Rus- 
sian large Shipsof War. By Sir NaTHANIEL BARNABY, K.C.B., 
late Director of Naval Construction. London: E. Marl- 
borough and Co., 51, Old Bailey, E.C. 

Tue present may be said to constitute a crisis in the 

history of our ships of war, and the same may be averred 

of the navies of all the great maritime Powers. The 
proper use of armour is becoming complicated by many 
considerations, and it needs no ordinary acumen to 
discern the direction in which the path of improvement 
lies, At a moment when wise counsel is so much needed, 

Sir Nathaniel Barnaby opportunely comes forward with a 

slender but highly interesting and important volume, in 

which he brings under review two hundred and fifty-three 
fighting ships appertaining to the navies of England, 

France, Italy, Germany, and Russia. The date, with one 

or two exceptions, comes down no further than August last 

year, that being the period when this distinguished naval 
architect vacated his responsible post at the Admiralty. 

The ships coming within the scope of the work compre- 

hend all the sea-going fighting ships of 2000 tons displace- 

ment and upwards, possessed by or building for each Navy 
at the date in question. The object, we are told, has 
not been to compare the strengths of the navies of 
the several Powers, for the reason that other data 
would be required if that were the purpose to be accom- 
plished. What is the real intent of the writer we have to 
gather from the general drift of the book. ogo. 
the results, we may say that the main purpose is to show 
the value of what is called “internal armour,” as compared 
with “side armour.” Sir Nathaniel evidently believes 
that a due appreciation of the advantage of applying 
armour otherwise than on the ship’s side is a principle 
destined to govern the future development of the armour- 
clad fleets. In 1859 “ armour was employed to protect the 
gunners.” At the present date armour is to protect 
the machinery and magazines, and the gunners have 
no protection but that of their —_ return poo They 
have numerous gun positions, widely spaced, and rapid- 
ge ns. When the guns become too heavy to 
wor 


ed by hand, their machinery is protected by | be 


internal armour like that of the ship, This, Sir 
Nathaniel states, is “the solution of the armour 
problem indicated by the latest practice of all the mari- 
time Powers, including the United States of America.” 
The reign of the ironclads is not to pass away; these war- 
like monsters are to exist in a new form, having their 
armour differently disposed from the original type, so as 
to permit the development of other qualities required to 
constitute a thoroughly efficient ship-of-war, approachin, 
or as closely as can be com by human ski 
from being abandoned, that iron or — 
ting for defensive purposes, as against guns, is bein 
caghaped in the British Navy, not only in large shi but 
also in vessels which are much too small to reach the dis- 
placement of 2000 tons. ; 

Sir N. Barnaby is surprised at the assertion put forth 
some time back, on Admiralty authority, that the Nile and 
Trafalgar would be the last of the large ironclads. He 
can only accept the statement Ms supposing it to mean that 
a different type of ironclad will be adopted in future. It 
is not that we are to have smaller shi 
he bids us look for ships “ada to war service much 
larger than any yet built with such an object.” The 
official statement, Sir Nathaniel says, “can only mean that 
the question of the distribution of armour will be solved 


On the contrary, 


in —- ships, as it has already been in the smaller ones, 
by following the principles of the English design of 1881.” 
The design thus referred to was one pro by Sir N. 
Barnaby and by all the Admiralty constructors, including 
Messrs. Barnes and Morgan, as wellas Mr. White, the 
present Director of Naval Construction. In that design 
side armour was entirely discarded, and something re- 
sembling the great armour-clads of the Italian Navy seems 
to have been contemplated. “ After careful consideration,” 
says Sir Nathaniel, “the Board postponed the abandon- 
ment of side armour.” So decks tas been the postpone- 
ment, that we find side armour “ lavishly ” employed in the 
Nile and Trafalgar, ordered last year. What might 
have been done, according to the design of 1881, and oes 
is going to be done in the two latest of the armour-clads, is 
shown, in a comparative statement. These examples are 
also put in contrast with the matured views of the Italian 
constructors, as represented by the design for the 
Re Umberto. In this last instance it is stated 
that the figures are approximate and unauthorised. 
But we may expect that the approximation is sufficiently 
close. In each instance the hull absorbs rather more than 
one-third the total displacement. The steam machinery in 
the design of 1881 es 15°47 per cent. of the displace- 
ment, the vertical armour and backing 11°69 per cent., 
and the horizontal armour 16°76 per cent. In the 
Nile and Trafalgar the steam machinery takes only 9°73 
_ cent. of the displacement, the vertical armour and 

cking 27°95 per cent., and the horizontal 8°71 per cent. 
In the Re Umberto the steam machinery takes 17 per cent. 
of the displacement, vertical armour and backing 15 per 
cent., and the horizontal 8 per cent. Steam power oe 
rather more scope in the Italian design than in the English; 
but Sir N. Barnaby states that the weight taken for 
machinery in the design of 1881 would give power enough 
now to drive the ship at 19 knots. The speed proposed Ter 
the Nile and Trafalgar is 16°5 knots. Tn the matter of 
vertical armour the rejected design takes a smaller propor- 
tion of weight than the Re Umberto, but in the Trafalgar 
type wie pe Senna is enormously large. In the weight of 
horizontal armour the Italian ship and the Trafalgar are 
nearly the same, but in the design of 1881 the pro- 

rtion is more than double that of the Re Umberto. 

n the proportionate weight of armament the earlier 
design falls rather below the Trafalgar. It is explained 
that the guns proposed and estimated for in 1881 were the 
heaviest which had then been designed by the British 
Ordnance Department. These were guns of 80tons. The 
Re Umberto will have guns of about 105 tons. In each 
case there is an auxiliary armament of 16 guns. The 
Trafalgar is to be armed with four 67-ton guns, and eight 
of 2 tons. Sir N. Barnaby pronounces the Trafalgar and 
her sister ship to be second-class in speed, in guns, in 
armour, in volume and rapidity of fire, and in respect to 
the height at which the guns are carried above the water. 
They only excel in one thing, and that is cost. There isa 
somewhat singular addendum to this statement in a suc- 
a where we read in reference to the Nile 
and algar—‘ But while every quality, regarded sepa- 
rately, was second-class at the date of the design, the com- 
bination of qualities is undoubtedly powerful.” We 
presume that no combination of second-class qualities 
could make a first-class ship, ——— we can understand 
that some first-class qualities might exist in a ship of 
inferior character. 

It seems to be generally understood that the Admiralty 
have been unlucky in the design adopted for the two big 
ships now in hand ; but withal there is a prevalent feeling 
of resignation, as if the case was past remedy, and bygones 
must be bygones. At all events, we shall get a couple of 
powerful ships. Mr. W. H. White, the present Director 
of Naval Construction, is described as being satisfied with 
the Nile and Trafalgar, “ putting on one side the question 
of cost.” But this is admitting that we ought to have 
something more for our money, and if this be so, the 
design, or the policy which it represents, cannot be of the 
best. If Mr. White approved the design of 1881, he must 
regret the decision of 1885, with which, as it happens, he 
had nothing to do, but which he accepts, because of all 
things nothing seems so objectionable just now as delay. 
We want ships—big ships and powerful—and the Nile 
and Trafalgar are powerful and big ships. So far we must 
be content. Yet we may as well open our eyes to the 
facts, and Sir N. Barnaby tells us that we are going back- 
ward instead of forward, retrograding in a direction from 
which we had been gradually emerging for the past ten 
years. He says that the two new ships represent a 
“reversal of policy” as to the distribution of armour. 
This question of “distribution” covers a good deal. Sir 
Nathaniel considers that the entire weight of armour in a 
ship is the proper subject for consideration, let the armour 

disposed as it may. Of course this is true up to a cer- 
tain point. A mass of armour on the sides only would 
not satisfy Sir N. Barnaby, any more than an equivalent 
weight of internal armour would comply with the views 
of Sir E. Reed. Sir Nathaniel says that to employ the 
word “armour ” to signify exclusively plates bolted to the 
outside of the ship, would be contrary to practice, and 
absurd. In this way the large Italian ships would be 
without “armour,” although they are defended by thou- 
sands of tons of the thickest plates ever made. Estimating 
the armour on the principles thus laid down, Sir N. 
Barnaby disputes the statement Lord George Hamilton 
was “instructed to make” in Parliament, that armour had 
been reduced unduly in the Admiral class. Comparing 
the total weight of armour with the ship’s displacement, it 
is shown that no ships in the Navy exceed the Admiral 
class in their armoured protection, and that they have 
three times the amount given to the earliest armoured 


shi 

The value to be assigned to horizontal armour, existing 
in the shape of an under-water deck, has much to do 
with this question. Sir Edward Reed believes in a belt. 
Sir N. Barnaby believes in something else. The latter has 
confidence in the “ protected” ship; the former adheres to 


the ironclad type, with armour on the sides, and has very 
little faith in horizontal protection, Sir Nathaniel pro- 
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a new nomenclature for our ships-of-war, which it is 
not very likely Sir Edward will accept, though there is 
great need of some improvement in the existing classifica- 
tion. In the diagrams which accompany his book, and 
which are of great merit, Sir Nathaniel exhibits the 
Australia, a ship of 5000 tons displacement, as having a 
fair amount of armour—that is to say, armour weighing 
nearly one-fifth of the ship’s displacement. But some 
little time ago ships of this class appeared in an official 
list in company with the Inconstant, because they 
had no armoured gun positions. They are now recog- 
nised as armoured cruisers, and are so designated in the 
Parliamentary return moved for by Lord Charles Beres- 
ford in May last, and issued at the commencement of 
August. But similar ships in the Russian Navy, such as 
the General Admiral, and Duke of Edinburgh, are classed 
under the curious title of “ half-armoured.” In the same 
return, ships of the Severn class are called “ protected,” 
while certain protected ships in other navies are styled 
“unarmoured.” The French are building two large pro- 
tected ships, the Cécille and the Tage, having a weight of 
armour equal to that which appertained to the Gloire. 
These appear in the Parliamentary return as being 
“unarmoured.” It is clear that this kind of classifica- 
tion cannot continue to be tolerated. Sir Nathaniel 
would give up the word “unarmoured” as applied to 
ships like the Inconstant, Tourville, Leipzig, Asia, Africa, 
and others of the same description, and call all such 
vessels “unprotected.” The word “protected” would then 
apply to all ships having any kind of iron or steel protec- 
tion, taking as a minimum a one-inch deck over the 
machinery and magazines. But a subsidiary distinction 
has to be introduced, so as to distinguish between 
armoured and unarmoured “gun positions.” Thus the 
Italia goes along with the Trafalgar and the Duperré, 
these and other of the most powerful war ships being 
classed as protected ships with armoured gun positions ; 
while the Australia, Leander, the Mersey Gam the Poly- 
phemus, and a host of others appear as protected ships of 
the second class, having their gun positions unarmoured. 
The Shah, Inconstant, Mercury, and the “ Gem” class are 
ranked as simply “ unprotected.” Whatever may be said 
of this system of classification, it is assuredly better 
than the maze into which we are led by the Parliamen- 
tary Return, where we read of “armoured vessels,” 
“armoured cruisers,” “ protected vessels,” “ partially pro- 
tected vessels,” “unprotected vessels,” “ unarmoured 
vessels,” and “half-armoured vessels.” Sir Nathanielsays:— 
“ This last term is quite new to me, and is unintelligible.” 
There is unquestionable simplicity in grouping all the 
_ under the two titles “ protected” and “ unprotected,” 
and dividing the former into two classes, according as the 
gun positions are armoured or otherwise. Concerning the 
terms used in the much-abused Parliamentary paper, it is 
only fair to recognise the fact announced within its pages, 
that the classification adopted is that given in the official 
Navy List of each country. But it must be aknowledged 
that our Navy List is none of the clearest in its classifica- 
tion; so that, on the whole, the Parliamentary return 
No. 153 of the present year is confessedly a most perplex- 
ing document. 

We have mentioned the excellent diagrams which form 
part of Sir N. Barnaby’s book. These are so contrived as 
to embody all the essential features of the ships compre- 
hended in the plan of the work. The method adopted is 
singularly ingenious and explicit, and the particulars are 
sufficient, if put in the form of letterpress, to fill a portly 
volume. The materials for forming something like a fair 
and unbiassed opinion are thus placed at the command of 
every intelligent reader. Ships of the larger class in the 
leading European navies may be readily compared with 
each other, and we are shown not only what ships exist, 
but what were incomplete in August last year. An asterisk 
placed against the name reveals in how many instances 
the French ships constructed in former years are defective 
owing to the presence of timber in their structure and the 
absence of water-tight compartments. Among the latest 
of the unfinished French ships is the Sfax, a protected 
ship of 16-knots speed, carrying sixteen unprotected 
guns, The Tage and the Cécille are too recent to 
appear in the diagrams, although they are mentioned 
in the book. These protected vessels are to have 
a speed of 19 knots. There is every indication that the 
French have discovered the value of such ships, and are 
less disposed than formerly to expend their resources on 
large vessels with side armour. Without proceeding 
further at present with the details of Sir N. Barnaby’s 
book, we can only say that in bringing it out at this junc- 
ture he has rendered the nation valuable service. He has 
an eminently able successor at the Admiralty, but there is 
none the less reason why an ex-Director of Naval Con- 
struction should give the public the benefit of his long 
experience and independent judgment, unfettered as he is 
now by the etiquette of office. At the same time, Sir N. 
ee has written with perfect moderation and fairness, 
and without anything like the tone of a man who thinks 
he has a grievance, or who is seeking to overcome an 
opponent. The public interest is kept in view, and a valu- 
able book is the result. 


SPEAKING of the discovery of immense copper deposits at 
Sudbury, British North America, the Colonies and India reports 
that, it is said the run of the mine has been from 15 to 28 per cent. 
of copper. Over.50,000,000 tons are in sight. The Canadian 
Pacific Railway ——_ building a branch line, and the proprietors 
intend erecting smelting furnaces. Other deposits of copper and 
nickel are reported in the vicinity. 

Unirep Arts CLUB.—Those who originally interested them- 
selves in this club for architects, engineers, painters, and sculp- 
tors, have succeeded in bringing the matter into a practical form, 
and the publicity given to the proposed club has resulted in very 
considerable support. Suitable temporary premises have been 
obtained at the St. James’-place Hotel, St. James’-place, and a 
general mee of members and those interested in the formation 
of the club will take place on Wednesday next, the 10th inst. 
Many engineers of eminence are taking interest in the scheme, and 
will be present at the first meeting, when Edward T’Anson, Esq. , 
F,G.S8., P.R.LB.A., will preside, 
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TORPEDO VESSELS AND THEIR EQUIPMENTS. 


No branch of war material has made greater progress of 
recent years than the construction of small vessels for the 
special use of torpedoes. The civil war in America showed 
what could be done with even such a crude weapon as the 
outrigger torpedo and the slow steamboats then in use. 
The blockade of the German coast by the French fieet in 
the last great war was to a great extent rendered inopera- 
tive by the fear of torpedo attacks, while later still the 
only naval loss suffered by the Turks in their struggle 
with Russia was due to the same cause. It was at that 
time—nearly ten years ago—that the first impetus was 
given to the construction of high-speed torpedo boats for 
coast defence, as their ability to act independently on the 
open sea was not then recognised. Russia early saw the 
value of this new arm, and ordered a large number of 
boats 75ft. long and 10ft. beam ; these dimensions being in 
accordance with certain requirements laid down. In this 
country we decided upon two types, since known as first 
and second-class torpedo-boats. The former, about 90ft. 
long, were to be for harbour defence ; the latter, about 65ft. 
long, were to be carried in our ships and utilised in war as 
occasion offered. 

Only twenty of the larger nature were obtained, and it 
was some years before their equipment was complete. The 
reason for these two facts appears to be that as the navy is 
not responsible for the harbour defence of this country or 
our Possessions abroad, successive naval Administrations 
were unwilling to divert money from the sea-going fleet to 
what was the business of another department, and hence 
we fell behind in the number and equipment of our early 
torpedo boats. Even at the present moment it is doubtful 
whether anybody knows who is primarily responsible for 
the safety of such a place as Portsmouth in view of an 
anticipated attack by a hostile fleet, and with whom 
would rest the supreme centrol of the different arms com- 
prising the defence. 

But this is a digression. Meanwhile other nations were 
pushing on with boats about the same size, but they usually 
ee them with a fixed torpedo tube in the stem, 
while ours were given arevolving tube. The argument in 
favour of the latter was that circumstances might preclude 
the right-ahead attack, and render necessary passing the 


object at high speed, when the torpedo could be discharged 


on the beam. The second-class boats were too small for 
this system, so were equipped with a frame on each side, 
in which the torpedo was placed. Thus charged, the 
frames were lowered into the water when it was desired 
to eject the torpedo. The practical value of either class 
of boats for torpedo work in war has not been tested, but 
they have proved very useful for other purposes. 

During the recent blockade of the Greek coast some of 
each type were employed keeping up communication 
between the ships and boarding the He § vessels in which 
most of the trade of that country is carried on. For this 
service their torpedo equipment was replaced by one of 
machine guns, and as nothing but fine weather was ex- 
perienced, the crews suffered little beyond discomfort. 

But there had been growing gradually a feeling that a 
larger type was necessary, one that could keep the sea in- 
dependently, and the Batoum, built by Yarrow for Russia 
in 1880, was a step in this direction. She was 100ft. 
long, and steamed out by herself to the Black Sea in 
eighteen days. This craft was followed by others for 
different countries, some being 110ft. long, which crossed 
the Atlantic under sail alone. Nearly all these boats were 
fitted with two fixed torpedo tubes in the bow. England 
alone remained stationary till 1883, when the Admiralty 
ordered four boats’ 113ft. long. Their equipment con- 
sisted of two fixed torpedo tubes in the bow and a re- 
volving tube aft, thus combining the advantages of right- 
ahead and beam discharge. Other slight modifications 
were also adopted. Two of the boats went out to the 
Mediterranean, and were employed in the Greek blockade 
last spring. They are a good type for harbour defence, 
and decidedly superior to the original twenty, but cannot 
be considered capable of keeping the sea independently. 
Therefore, when the pressure of public opinion caused a 
large vote of money to be devoted to the Navy, a number 
of boats larger still were ordered by the Admiralty. These 
are 125ft. in length, and intended to carry five torpedo 
tubes, one fixed in the stem, and two pairs of tubes arranged 
in the shape of a V, each pair revolving on a small fixed 
conning tower, one forward and one aft. These boats do 
not appear to be a success. The shape of the stem with 
the single tube tends to scoop up the water and deliver it 
on to the deck, while the weight of the four revolving 
tubes is too great to be carried satisfactorily. As a fact, 
there is invariably a disposition to overburden these small 
craft, causing considerable reduction of speed besides 
affecting their seaworthiness. Four tubes should not be 
exceeded, and a better arrangement would be to have them 
fixed one on each bow and quarter. The movable tube 
is a theoretical fallacy involving additional weight and 
complication. A further advance has been made in the 
boat recently constructed by Messrs. Thomson for the 
Russian Government ; she is 148ft. long, with a beam of 
17ft., and when a complete equipment of fuel, stores, &c., 
is carried she will have a displacement of 160 tons. 
Twin screws have been adopted, and thus far proved suc- 
cessful. There is no reason why they should not become 
the rule when certain dimensions are reached. The torpedo 
equipment is indifferent. She carries two tubes for the 
19ft. torpedo in the bow, and a revolving tube for the same 
pattern of torpedo abaft the funnel. This arrangement is 
very similar to that in our four 113ft. boats. The use of 
the 19ft. torpedo, however, adds considerably to the weight 
without much corresponding advantage. It has a longer 
range and heavier charge of explosive, but the speed and 
accuracy are not greater than in the smaller patterns, 
while for service on the broadside its length ak eee 
are almost prohibitory. In fitting all these boats with two 
tubes in the bow to discharge right ahead one serious 
point seems to have been overlook This is, that havin 
arrived within effective torpedo range—which we wi 


assume to be 400 yards—and discharged the contents of 
their bow tubes, they must, if proceeding at speed, 
pogeen® considerably within that distance of the ship 
before they begin to recede. This must be so, even if the 
helm be put over immediately after the torpedo is dis- 
charged, and the act of turning necessarily reduces speed. 
At such a moment the boat offers a mark which skilful 
handling of machine guns should not fail to take advan- 
tage of and render her escape impossible. Moreover, this 
system necessitates the course of the boat being directed 
on either beam of the vessel attacked, from which position 
she is more likely to be discovered, and has the greatest 
number of guns against her. Only under the most excep- 
tional circumstances would a torpedo be directed at the 
bow or stern, which so reduces the length of the target as 
to make a hit in the highest degree improbable. When, 
on the other hand, the path of the torpedo after discharge 
is at an angle to the keel of the t, the latter can 
approach from ahead or astern of the object, and without 
checking speed eject her torpedo when abeam. A small 
movement of the helm will then enable her rapidly to 
increase her distance from the enemy and give her a good 
chance of escape. ‘This will be especially the case at night, 
when attacks of this nature would usually take place ; 
but in the former case anxiety not to discharge too soon 
might bring the boat almost in contact with the ship 
before her course could be altered. 

The single revolving tube does not overcome these 
defects, because it must be fixed beforehand on one side or 
the other, and when the time comes the torpedo boat may 
be unable to pass on the arranged side. Altering the 
position of the tube from one beam to the other at such a 
moment is impracticable, even if mechanism to do so from 
the conning tower were devised. It appears therefore that, 
though great advance has been made in the hull and 
machinery of torpedo boats, their torpedo equipment 
shows little improvement, and the latest example is but a 
compromise between two imperfect systems. It is the 
custom now to fit all new torpedo boats with an electric search 
light, and in this case it has not been omitted. But the 
value of one estimated at 12,000 candles is extremely 
limited, and hardly worth the extra weight it entails. 
Experience has proved that only the most powerful light 
is of any practical use, except for signalling purposes. 
Owing to the concentration of the rays due to the Mangin 
reflector, the space illuminated is much contracted, and the 
distance at which objects can be discerned with its aid is 
greatly affected by the state of the atmosphere. Notwith- 
standing the notable increase of length and displacement 
which this so-called boat exhibits, it is doubtful if her 
construction can be considered to have solved the question 
of a torpedo vessel able to keep the sea and co-operate with 
a fleet under any conditions of weather, whose speed will 
not be reduced one-half against a light head wind and sea, 
and which in a strong breeze is able to discharge her sub- 
marine projectiles without difficulty. Those who have seen 
all existing torpedo boats know that they fail to reach this 
standard, and therefore we believe it necessary still 
further to increase the displacement, bearing in mind the 
great point in a torpedo vessel, that she must offer as small 
a mark as possible to hostile fire. The Vesuvius, of 245 
tons, is an excellent type to improve on, and to do 
this has often been urged by torpedo officers. But 
our naval constructors did not see their way to com- 
bine the necessary conditions in such a displacement, and 
devised the Scout instead, of 1400 tons. greater 
amount of misplaced material will hardly be found any- 
where, and the mistake has been repeated in several 
others of the same class. These vessels should have been 
our improved sloops, with a moderate gun armament and 
great speed, for the protection of commerce; and if they 
had carried no torpedoes it would not have reduced their 
value for the above purpose. The French, as usual, have 
been before us, and built several small torpedo vessels of 
330 tons, which are to have a speed of eighteen knots, 
We are at last following suit with the Grasshopper class 
of 450 tons, which will probably have an equal, if not 
greater, speed. They are to carry, it is true, a 4in. gun 
forward, which might be omitted; but there seems a dis- 
inclination to part entirely with this weapon, and the re- 
sult has hitherto been a weakly-armed gun vessel with a 
few torpedo tubes placed where convenient. In a torpedo 
vessel, however, everything should be subordinated to 
developing and concentrating power of torpedo attack, 
while in a gun vessel the guns should be supreme. Each 
weapon has its own part to play in naval operations, and 
this principle should govern all designs of naval construc- 
tion. It is when we consider the limited range of the 
locomotive torpedo that the necessity of keeping torpedo 
vessels as small as possible becomes apparent. This, com- 
bined with rapidity of movement, will be their protection 
against the heavy gun-fire they must encounter; and if a 
certain displacement is exceeded, full protection by 
armour must be afforded. In the Wubeiceenn we 
see an attempt made to carry this into effect, but her 
excellent conception has been spoilt by the additions con- 
sidered necessary to make her more useful and habitable. 
They have, however, only made her a moreconspicuous mark, 
without removing the discomfort her peculiar construction 
entails on the crew at sea. Another weak point is her con- 
ning tower, which might be displaced by a projectile of 
moderate size. As this would destroy the various communi- 
cations to helm, torpedoes, engines, and detachable ballast, she 
would then be helpless. We cannot therefore consider ade- 

uate armour protection is afforded in her caseas a substitute 

or that partial invisibility which more moderate cost and 
dimensions would give. According to these views there is 
no intermediate step between the torpedo vessel of 400 and 
4000 tons. Great speed, facility in turning, and the absence 
of large guns should be common to both types. In the 
larger vessel the water line and torpedo tubes should be 
protected; but more important still, the conning tower 
should be capable of resisting the impact of the heaviest 
projectiles. A vessel of this description would, we believe 
er a most formidable antagonist to any — built or 

uilding, and have her distinct place in the — ron of the 
future. There is equal need for the smaller ; but until 


we cease the effort to combine everything in a single ship 
we can, it is to be feared, have little but failure to record. 


THE CARDIFF WATER SUPPLY. 


New waterworks at Llanishen, promoted by the Cardiff Corpo- 
ration, were inaugurated on Thursday, the 28th October. The 
Cardiff water supply was originally obtained from the pumping 
station at Ely. This was established in the year 1853 by the 
Cardiff Waterworks Company. Sometime later, in 1860, the com- 
pany, by Parliamentary powers, started the existing gravitation 
works in connection with the watershed at Lisvane, which has been 
the source of the supply of water to the borough ever since. The 
area of the watershed is 2200 acres, and the water is derived from 
several streams within that area. Owing to the geological character 
of the drainage area the water is hard. The Corporation acquired 
the works of the Waterworks Company in 1879 for the sum of 
£300,000, and by taking over mortgages amounting to £23,305 14s. 7d. 
After obtaining the necessary Act of Parliament, the whole of the 
works and revenues passed into their hands, and the works have 
since been entirely carried on by the Corporation, It being generally 
felt at this time that theamount of water available for the use of the 
town was not sufficient, the Corporation sank a number of wells a‘ 
the Ely pumping station for the purpose of obtaining a better 
supply. The works there have cost more than £10,000, and the 
cost of extensions and mains, meters, and survey has been put 
down at £17,464 5s. 4d. 

The great difficulty in the supply of water to the town has been 
in the want of a sufficiently large reservoir in which the water 
could be stored to be filtered for public use. For three years past 
a reservoir of more than four times the capacity of the one just 
referred to has been in construction from the designs of Mr. J. A. B 
Williams, the engineer to the Corporation, and this was inaugurated 
on the 28th ult. It will hold 317 million gallons of water, the 
capacity of the former reservoir in this respect being only 80 
millions. The new reservoir will receive all the surplus water 
from the gathering ground, and thus enable the Corporation to 
afford an efficient supply of water to Cardiff and the surrounding 
district, including Maindy, a portion of Llandaff, Cogan, Penarth, 
&c. The surface area is 60 acres, that of the former reservoir 
being only 20 acres. The embankment is at its highest point 44ft. 
above the surface of the ground, and the greatest depth of the 
puddle trench is 66ft. below it. The greatest depth of water will 
be 38ft. Besides this large reservoir, there is a service reservoir to 
hold 1,500,000 gallons of water, which is constructed on the high 
ground near the Heath, at an elevation of 125ft, above Ordnance 
Datum, so as to attain the greatest possible height above the 
general level of Cardiff. This reservoir is connected with the 
large one by means of pipes. To avoid the possibility of the 
water it will contain being polluted by any decaying vegetable 
matter, such as leaves from the adjoining plantations, it has been 
covered in. For the supply of water to Cardiff extensive filters have 
been constructed adjoining the covered service reservoir, and three 
beds have been in continuous operation since the 7th June last, 
while space has been reserved for four more, and an additional 
covered service reservoir of a similar capacity, to be constructed 
when the necessities of the town demand it. Between the filters 
and the town a line of pipes, 30in. in diameter, similar to that con- 
necting the great reservoir and the service reservoir, has been laid 
down, and extended through the main streets of the town in readi- 
ness for use as soon as a sufficient quantity of water can be 
received into the new reservoir. 

The South Wales Daily News says the present source of the 
supply of water to Cardiff is not a permanent one. A better 
source has been found in the Taff Vawr Valley, Breconshire, from 
which it is believed one of the finest and most plentiful supplies 
to be had in Great Britain will be obtained. The reservoirs at 
Llanishen will receive all the water from the existing watershed 
for the next three years, but when the works in connection with 
the Taff Vawr source—upon which more than £100,000 has 
already been spent—are completed, the water from Lisvane will 
be disused, and the water from Taff Vawr brought down to Cardiff 
and stored in the two reservoirs at Llanishen and Lisvane for the 
supply of the low level portion of Cardiff, the higher portions 
of the town and adjacent districts being supplied by means of high 
level reservoirs and filters which are now in course of construction, 
upon an elevation of 320ft. above Ordnance Datum, at Rhubina, 
near Greenhill, 44 miles from Cardiff. The undertaking, which 
has been carried out under the supervision of Mr. J. A. B. Wil- 
liams, M. Inst. C.E., the waterworks’ engineer, has cost some 
£54,000 for the reservoir alone ; Mr. T. A. Walker, of Westminster, 
has been the contractor, and for him Mr. G. Crowe has been engineer 
on the works, 


FORCED DRAUGHT. 


THE following is an abstract of a paper on this subject read before 
the British Association at Birmingham by Mr. J. R. Fothergill :— 

Forced draught, or mechanically supplying air above atmo- 
spheric pressure to the furnaces of steam boilers, has been the sub- 
ject of many patents during the last fifty years, but it is only 
within the last two or three years, particularly in its application to 
merchant steamers, that practical success has been achieved. The 
writer views the “‘ closed ashpit” system as the best for merchant 
steamers. After reviewing the chemical composition of average 
British steam coal and the oxygen required for the chemical com- 
bustion of its consumable constituents, the writer gives the quan- 
tity of air required at 62 deg. Fah. for 1 Jb. of coal as follows :—For 
the volatilised gases, 50 cubic feet; for the fixed carbon, 90 cubic 
feet; or a total of 140 cubic feet, equal to 10°7 lb. In actual prac- 
tice 221b. to 241b. of air are required, but with forced draught 
judiciously applied 16 1b. to 18 1b. prove sufficient; therefore the 
reduction of furnace temperature and loss of heat carried away by 
the use of 24 1b. of air are avoided and a saving effected in propor- 
tion. By the use of forced draught we are enabled to regulate the 
distribution of the air at will, and by cr the requisite quan- 
tities to the gases and fixed carbon we readily bring about the 
chemical union of the oxygen with the carbon to produce carbonic 
acid, giving 14,500 heat units, instead of only 4400 by the forma- 
tion of carbonic oxide. The writer then proceeds to show in what 
manner and how the air supply should take place, pointing out the 
defects and difficulties in the regulation and distribution of air to 
the furnace under the ordinary conditions of natural draught. 

In September, 1884, the writer applied forced draught to the 
boiler of the s.s. Marmora, which steamer ran eleven consecutive 
voyages of sixteen days’ steaming per voyage before she was 
wrecked, with a saving per voyage of £33 16s. 7d., equal to 43 per 
cent. in the cost of the bunker coals, as compared with eleven 
voyages prior to the alteration. Drawings in plan and section illus- 
trating P arrangement fitted to’the Marmora were shown, and a 
general description given of the arrangement, indicating particulars 
as to the air admission and distribution, water gauge pressure, 
grate area, and the necessity of a damper in the funnel, &c. Utilis- 
ing the heat of the waste gases to increase the temperature of the 
air supplied to the furnace unquestionably is a distinct saving, 
but the writer is of the opinion the cost of fitting an arrange- 
ment for such purpose when altering a boiler to forced draught 
will exceed the saving gained. When new boilers are supplied 
the increased cost will, however, aged be only small. The 
application of forced draught to the Marmora proved so econo- 
mical that it was decided when ordering the s.s. Stella, a steamer 
of 3800 tons, having triple expansion engines, to apply foreed 
draught to the boilers, which are subject to a pressure of 143 lb. 


Messrs. Wyllie and Morison’s patent system was applied, and the 
results have proved most successful. The writer believes the 
Marmora was the first instance in which forced draught on the 
“closed ash-pit” system was applied to a boiler which had been for 
some time in use under the ordinary conditions of natural draught. 
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THE ENGINEER, 


PROPOSED HARBOUR AND PORT WORKS, BUENOS AYRES. 


MR. CHURCH AND MR. JAMES CLEMINSON, M. INST. C.E., ENGINEERS. 


Tue City of Buenos Ayres urgently requires some extensive 
port and harbour facilities, and various proposals have from 
time to time been made by English engineers and those of other 
countries. The port works question is just now very much to 
the front, and it seems that two separate and complete projects 
have been under comparative discussion. The plansof one of these 
were presented to the Government by Senor Madero on behalf of 
Messrs. Hawkshaw, Son, and Hayter. This proposes the con- 
struction of docks along the whole front of the city, and 
includes two entrance basins and a line of four docks, each 
525ft. in width and excavated along the foreshore to a depth of 
245ft. An entrance canal about twelve miles in length, dredged 
to a depth of 21ft. at ordinary low water, is also part of the 
scheme. It seems that Senor Madero has now a contract under 
which he is to construct harbour and port works, but is not 
to spend more than £4,000,000 in carrying out his views, and 
that his plans are subject to the revision of the Government 
engineers, A report on the plans presented by him, as above 
described, has been made by the Government engineers, con- 
demning the greater part of it. 

The second scheme which has been presented is the project 
of Mr. Church, a well-known American engineer, and Mr. James 
Cleminson, of Westminster. It is a much more comprehensive 
scheme than any preceding it, and includes a deep-water harbour 
as well as docks and railway facilities, great improvement of the 
navigation of the River Plate estuary, constant current of water 
through the harbour, the reclamation of a large and valuable 
tract of land—including the whole of the foreshore of the city 
and district—and the construction of lighthouses and works of 
defence. We give above a perspective view of the proposed 
works, and from these it will be gathered that they will include 
the formation of a narrow island, about three miles long, facing 
the city. This will occupy the inner edge of what is known as 
the “ Boca Bank,” and will be flanked with powerful batteries 
mounted with heavy guns. The island will be about 
350ft. in width, and will provide a fine sea boulevard and 
promenade about 80ft. in width running its entire length. 
Projecting from the inner side of the island numerous piers 
will accommodate shipping, which will be perfectly sheltered 
from the severe south-eastern gales which sweep up the Plata. 
Along and near the river wall, and next to the piers, will be a 
line of storehouses for imports and exports. Railway tracks in 
front and rear of the storehouses, and on the piers, will give 
facilities for the economic handling of goods. At the northern 
end of the island will be a navy yard, with marine slips for ships 
of the largest tonnage that can ascend the river. Nearly parallel 
with the inner wall of the island, and about seven-eighths of a 
mile from it, will be the city wall. Between this and the present 
beach a large area of land will be filled in from the harbour, 
which is to be excavated between the city wall and the island 
wall. The area reclaimed will be about 1200 acres, to be laid 
out in boulevards and streets, and serve for the extension of the 
commercial part of the city. Numerous piers will be pushed 
out from the city wall into the harbour to serve for the already 
immense river traffic; and behind these piers will be the line 
of storehouses for the internal commerce. To the rear of the 
storehouses, and along the entire frontage, will run the numerous 
railway lines which diverge from Buenos Ayres; and, midway of 
the city front, a grand central station will be built, where all 
the railways of the country can be accommodated. The city 
portion of the works will be connected with the southern end of 
the island works by a broad bridge, carrying railway and tram- 
way tracks, a carriage road and foot walks. It will have a 
double swing bridge in its centre, to connect the harbour with 
the deep channel which leads to the Riachuelo port works. 

The northern end of the island and its works are designed 
80 as to catch as large a body of the river as possible and throw 
it through the harbour. This it is proposed to excavate to a 
depth of 10ft. below low water on the city side, and to be 
gradually increased towards the island, or foreign-commerce 
side, until it has a depth of 21ft.; and it is expected that this 
will be materially helped by the scour of the deflected southerr. 
part of the Plata current. The estimate of dockage room is 
19,600ft. lineal for foreign commerce, and the same for the 
coasting or river traffic, but this may be augmented with facility 
and at little cost. The area of the harbour is 1800 acres. 

Messrs. Church and Cleminson have departed radically from 
the stereotyped notions as to the relation between ports and 
docks. There are at Buenos A: peculiar conditions which, no 


doubt, require special plans and a departure from the ordinary 


way of making a port by constructing docks. Docks at Buenos 
Ayres could only be approached at certain times, access would 
be often impossible, owing to periodical winds, and the infre- 
quently changed water of a dock would sometimes become a 
nuisance. A harbour easily entered in all weathers would 
obviously possess very great advantages, not only as a commercial 
port, but as a harbour of refuge also, There are thus weighty 
reasons for thinking that the project of Messrs. Church and 
Cleminson is specially worthy of commendation, one that we 
have not mentioned being that it would cost the Government no 
more than would have to be paid for docks, because the reclaimed 
land would be of such high value. The plan would not suit 
many places, but Buenos Ayres is a seaboard city with special 
features as to its river and sea shores, which make a special plan 
necessary to secure the advantages natural to its position. 


PUMPING ENGINES, AMSTERDAM. 

We commence this week the publication of a series of 
engravings illustrating machinery now being erected at 
Amsterdam by Messrs. Easton and Anderson, but must re- 
serve our description till next week. In our engravings on 
page 370, Figs. 1 and 2 are side elevations and end view of 
one pair of cylinders, with the parallel motion. Figs. 3, 4, 5, 
and 6 are sections and sectional plans of the same, On page 368 
we illustrate one of the boilers, 


LAUNCHES AND TRIAL TRIPS. 

On Thursday, 28th October, the steam line fishing boat Edith, 
constructed by Messrs. J. McKenzie and Co., and engined by 
Messrs, John Cran and Co., Leith, went for trial on the Forth. 
The Edith has engines larger in size than those for which Messrs, 
Cran and Co. received the award of silver medal at the Edinburgh 
Exhibition, and her performance will sustain the reputation of 
both shipbuilders and engineers. She has been constructed to the 
order of Messrs. Howarth and Clark, Leith. 

On the 28th ult. there was launched from the yard of the 
builders, Messrs. Raylton, Dixon, and Co., a steamer named the 
8.8. Santiago, which been built to the order of Messrs. Thos. 
Wilson, Sons, and Co, for their Atlantic line, being the largest and 
most powerful steamer which has yet been built on the Tees. She 
is built in accordance with Lloyd’s highest class and the Board of 
Trade requirements for passenger service, her dimensions being 
378ft. long by 44ft. 9in. beam by 31ft. depth, and her gross tonnage 
will be about 4400 tons. She is built of steel, additionally 
strengthened for the North Atlantic trade, has cellular bottom for 
water ballast, two decks of steel, and is divided into compartments 
by twelve thwartship bulkheads as well as a longitudinal bulkhead, 
all fore and aft. She has long poop, with saloon and nger 
accommodation placed amidships, top gallant forecastle, steam 
windlass, seven steam winches, and is fitted with special steam 
Pow to each hold for purposes of fire extinguishing, and electric 

ight will also be supplied. She will be fitted with engines of 3500- 

horse power, by Messrs. Thos. Richardson and Sons, Hartlepool. 
On leaving the ways she was christened the Santiago by Mrs. 
Bishop, of Hull, who performed the ceremony of launching by 
cutting a small cord on a table before her on the platform. 

The official trials of the new twin-screw armour-plated barbette 
ship, Benbow, 12, the latest vessel of the Admiral class, recently 
built at Blackwall by the Thames Ironworks and Shipbuilding 
Company, were brought to a very successful conclusion on Satur- 
day. The boilers and machinery have been made and fitted on 
board by Messrs, Maudslay, Sons, and Field, of London. The 
trials were made under the superintendence of Captain Alexander 
Buller, C.B., A.D.C., the vessel being in command of Captain 
Crofton, of the Medway Steam Reserve. The navigation duties 
were ‘ormed by Staff-Commander Rapson, of her Majesty’s 
ship Pembroke, Mr. Roffey, C.R., Chief Inspector of Machinery, 
and Mr. H. W. White, fleet a were present on behalf of 
the Medway Steam Reserve; while the eo was 

resented by Mr, Butler, Engineer Inspector, . W. Maudling, 
R.N., second assistant to the Chief Engineer of Chatham Dock- 
yard, attended on behalf of the dockyard authorities for the first 
ia); Mr. Bedbrook, Chief a at Chatham, being present at 
the trial under forced draught. Mr. J. Yates, Constructor of 
Chatham Dockyard, who has superintended the building of the 
vessel, represented the Constructive Department. The engines 
were in charge of Mr. H. Warriner, the manager for the con- 
tractors of the machinery, who were further represented by the 
Hon. G. Duncan, Mr. Walter Maudslay, and Mr. Charles Sells; 
Mr. Mackrow, the naval architect, and Mr, Hayward, manager for 
the Thames Ironworks Company, were also present. The Benbow 
left Sheerness on Thursday for the natural draught trial, and the 
weather on this occasion proved favourable. The engines worked 
smoothly, and there were no signs of priming in the boilers. The 
trial was of four hours’ duration, the mean results were:— 


Pressure of steam at engines, 861b.; vacuum, starboard, 25°5in.; 
port, 24°8in.; revolutions of engines, starboard, 95°14, port, 96°34, 
mean pressure in cylinders, high pressure, starboard, 46°84 1b., 
port, 43°63 1b.; low pressure, starboard, 11°491b., port, 12°43 lb.; 
total indicated horse-power, 8614, being 1114-horse power over that 
required by the contract. The draught of the vessel was 22ft. 3in. 
forward and 24ft. 6in. aft. The mean speed was 16°3 knots. At the 
conclusion of the trial she returned to the Nore and anchored for the 
night. The trial under forced draught took place on Saturday, 
the Benbow starting from the Nore as soon as the officials and 
visitors were on board. Mr. Arthur B. Forwood, M.P., Secretary 
to the Admiralty; Mr. W. H. White, C.B., Chief Constructor of 
the Navy; and Mr. Joshua Field, of the contractor’s firm, were 
present on this occasion, in addition to those already mentioned. 
The fans for maintaining the pressure of air in the boiler-rooms 
being set to their normal velocity, the steam soon rose to the 

uired height, and the four hours’ trial opened shortly 
before noon. It proceeded to its close without interruption 
or mishap of any kind, the engines working well and smoothly 
throughout, and the boilers giving an ample supply of steam 
without any tendency to priming. The mean results were 
as follows: — Pressure of steam at engines, 89°6 lb.; vacuum, 
starboard, 28'4in., port, 27°1; revolutions, starboard, 100°99, 
port, 102°44; indicated horse-power, starboard, 5410°68, port, 
5441°94 ; collective indicated horse-power, 10,852 63. The 
speed of the vessel was 17} knots. The results of each half-hour’s 
trial were considered very satisfactory. At the conclusion of the 
four hours’ trial, a short trial was made with the centrifugals 
stopped, and the condensers being used as jet condensers, which 
proved satisfactory. The Benbow returned to Sheerness on Satur- 
day evening. As soon as the tide serves she will return to Chat- 
ham, where she will be completed and got ready for commission. 

On Saturday last the Barrow Shipbuilding Company launched 
from its yard a steel twin-screw steamer, built it for the 
Government of the Gold Coast Colony. The vessel is 135ft. in 
length by 23ft. in breadth by 9ft. depth of hold, with a displace- 
ment of about 340 tons. She will be fitted with a steam windlass b; 
Messrs. Clarke, Chapman, and Co., Hastie’s screw steering and 
modern improvements, The vessel is well and handsomely 
appointed. There will be ample accommodation provided in the 
deckhouse for the Governor of the Colony and his staff, as well as 
cabins for the captain and officers of the ship. The lower deck is 
to be fitted for the convenience of troops and stores. The saloon 
and state cabins will be artistically decorated and upholstered by 
Messrs. Townson and Ward in a very luxuriant manner. For 
defensive purposes the vessel will be fitted with two 7-pounder 
R.M. L. guns and two Nordenfeldt guns of lin. calibre. The shi 
will be propelled b pound twin-screw engines of 500 indicat 
horse-power capable of driving her ata speed of 11 knots an hour on 
trial, At the , the Crown Agents for the Colonies and the 
Gold Coast Government were represented by Mr. A. L. Hemming, 
C.M.G. There were also — Lady Edward Cavendish, Sir 
James Ramsden, and Mr. John Tell, directors of the Barrow Shi 
building Company, and Mr. Millard, the inspector for Sir E. J. 
Reed, under whose superintendence the vessel has been built and 
designed. Sir Edward was prevented from — present thro’ 
illness. The christening ceremony was performed 
Lady Edward Cavendish, who named the me the Governor 
Maclean. The vessel will be ready to leave for the Port of Accra 
by the end of this month. 


ON Wednesday, the 27th ult., the works connected with the 
new water supply of Stratford-on-Avon were formally opened in 
the presence of a large concourse of people, who had assembled 
from all parts of the town and the surrounding villages to witness 
the ceremony. The new works were recently illustrated and 
described in our 

Tue Unirep States Navy.—The United States Navy, which 
at present consists of only thirty vessels, nearly all of which are 
of wood and are admittedly of little value, is being reinforced by 
eighteen new ships, a'l of either iron or steel, and all to be afloat 
within two years. Seven of these vessels are ironclads, ti 
cruisers with ironclad decks, four fast cruisers built of steel, two 
gunboats, one a torpedo , and one a cruiser armed with 
dynamite . Five of the ironclads—the Miantonomoh, the 
Puritan, the Terror, the Amphitrite, and the Monadnock—are 
monitors with double turrets, which will be employed for coast 
defence only, The two others, not yet laid down, will be of 6000 
tons burden, with double hulls, and a speed of 16 knots ar hour, 
They will be fitted with torpedo Co age ap will carry heavy 
guns, Of the four cruisers, the Dolphin, with a displacement of 
1500 tons, is completed, and is being armed; the Atlanta—3000 
tons—is now on a trial trip, and the two others, the Boston—3000 
tons—and the Chi tons—are well advanced towards 
completion. The cruiser armed with dynamite guns is a new 
invention, to which the naval department has arranged to give a 
trial, and should it come up to the estimate of its inventor it is 
expected to be the most powerful engine of maritime warfare in 
existence, 
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Nov. 5, 1886 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. 


THE MARCHANT ENGINE, 


S1r,—You are good enough to offer space in your columns for 
discussion on this matter. 

In the first place, in regard to the opportunity I promised you 
“of carrying out a practical test of my engine,” I desire to say 
that I have been waiting the pletion of @ more perfect exhibi- 
tion in regard to my possession of a tight and dependable boiler; 
as the boiler I now use, although reconstructed to the degree of 
rendering it applicable to such intermediary trials as I have gone in 
for, in proof of the action of my process, is neither tight nor 
dependable for such definite and final test as I have promised your- 
self and others. I submit that my desire to show on a final trial 
those greater results which are attainable with a perfect applica- 
tion is both a legitimate and wise one. 

You say that one horn of the dilemma is that I have “‘made a 
wonderful discovery in thermo-dynamics quite undreamt of 
hitherto;” and you refer to some twenty years ago and my then 
opinion in regard to stage pumps. The necessity for their applica- 
tion stil! exists, but I doubtless then exaggerated their service. 

As you state, I was at my work within a year or two of the 
twenty you name. I went to you on the subject of the compressed 
air engine which I began on, and which I ran with 5001b. of air 
pressure, and with the pumps as cold, after hours of running at 
such pressure, as when I started. In some ENGINEER—and I 
think a December paper—of about sixteen years ago you record a 
test of this engine. I then went on to steam, and I had very 
remarkable—3 and 4 to 1—results taken and certified to in regard 
to what was then my steam feed application. But although the 
necessity for the use of air in the application was manifest—for I 
could not run without it—I was at the time unable either to 
explain the action or account for the fact recorded, that I ran the 
engine with a load on the Royal Agricultural Society’s brake, when 
the steam feed was on, at some 200 revolutions per minute, and 
that the engine would not even carry the same load at the same boiler 

ressure when the steam pumps were off, and idle, and the water 
eed on. Unknown to myself and to the operators, these pumps 
were then as now, cylinders to the engine. 

Shortly after this period my financial position anes me to 
go off the line of a perfect engine on my principle, and to apply my 
then pumps to other engines, and I did so with recorded and 
remarkable results. I was then met by “‘experts” who referred to 
other means of effecting the same economy to these engines, and I 
was ultimately driven on these grounds to a very expansive action 
engine, and finally to an exhaust of some 24in. of vacuum, 
where I learnt my final lesson. And what I have so finally learnt 
is, how to return a steam feed to the boiler with less loss of power 
than is required to do the work of a water feed. 

I conclude that a steam feed under these circumstances will be 
admitted by you to be a desirable attainment, and in its proportion 
an advance towards that perfect caloric action which gives those 
advantages which I state m a practical manner at the end of this 
letter. The factis that you, with other gentlemen, build up your 
own theory of what Iam doing, and then knock down the image 
you have made yourself with those more correct and perfect 
theories which you have in a heap ready to your hand to throw at 
the image you have constructed for the purpose—not considering 
that the man who has for all these years had good experimental 
evidence of what there was in his work is the real “‘ Aunt Sally” 
who receives the blows intended to shatter the false and imaginary 
image that has been so set up. I have, however, to thank you for 
taking your “‘ shy” ina gentlemanly and proper spirit, and I only 
regret that all writers are not actuated by the same. During the 
many years of my work I have met other very kind and considerate 
gentlemen who have taken great pains to convince me why the 
work I was at could never be done; but I stuck to proved facts, 
although at that time I could not explain them. I have of course 
met many who were very conceited with a little knowledge, and 
some who were very offensive under a still smaller possession, and 
who have always done me what harm they could. 

You will remember that I offered to call on you to explain the 
process by which I return a steam feed with less loss of power than 
that required for a water feed. I now state a few facts for your 
consideration. The steam is not pumped back, but it is put back 
by means of the air spring, which is so applied as to remain behind 
the charge delivered, and to give back to the pump piston on the 
return stroke the pressure put into it on the forward stroke. The 
sensible temperature of the feed is that due to steam of the pres- 
sure to which it is finally exparded in the pumps, and all the work 
of putting it back is first put into the air spring by the engine, and 
then given back by the air spring to the engine, so that there is 
little loss in this respect. The air spring requires to be kept alive, 
as the motion and heat weaken it, and this is done by a very small 
air pump, which circulates air through the system, the air taking 
the position due to its gravity. In this case, at Bow, there is one 
such air pump for each engine of 1}in. diameter and 3in. stroke. 

Before I grew to comprehend the air action, my valves were 
frequently so placed that I continually lost the air spring, with the 
results following such loss which av taught me my lesson. 
Consequently, until I comprehended this action I was simpl 
blundering towards its attainment. There are several facts whic 
are not generally considered. Steam leaves its water on account 
of its inferior gravity ; were it heavier it would, of course, lie at 
the bottom. Power a little in excess of its pressure will replace 
the steam in its water. It is none the less steam for being pushed 
back by a power greater than its difference of gravity, for without 
any further application of heat it will leave its water again when 
the additional load is removed, and what is obtained by putting 
the steam back is a more or less elastic water, of which the steam 
portion is ready to separate itself on the first opportunity. Steam 
can only be converted into a real liquid by the extraction of the 
latent heat which made it out of water; that which will expand 
into steam again by the mere removal of pressure cannot be an 
actual liquid, for the liquid would require further heat to 
vaporise it, 

There are many things of daily occurrence which will lead toa 
clearer comprehension of a difference between steam when in the 
actual presence of water of its own temperature, and of steam 
when separated from such connection. 

Steam separated from its water is lighter than air and floats in 
it; but in any boiler where you have steam and water with air, 
the first thing that comes off when the safety valve is lifted is the 
air in the boiler, showing that in such condition the air is at the 
top, as being in that case the lightest. 

There are, of course, many reasons why steam as a vapour 
cannot be pumped. ButI have met engineers who have had expe- 
rience in what I call the churning process of any attempt to pump 
steam where you have water of its temperature in the pump. You 
simply play with it, and get no forward action, and the steam is 
pushed into its water by a little over its pressure on the forward 
stroke and comes out of it on the back stroke. It is to such con- 
dition of steam pushed into water that I apply my air spring, and 
an elastic charge containing 2 lb. of steam for every 11b, of water 
is forced through the forward valve by it. 

I think in the foregoing you will find a different image from the 
one you set up to “‘shy at,” and this is part of the image I am pre- 
pared to stand by. Inowcall your attention in a practical manner 
to what the effect of returning two-thirds of the steam as feed to 
the boiler necessarily means. Take 10lb. of water as the best 
ordinary practice evaporation from 1 lb. of coal; take 2 lb. of coal 
as the best ordinary practice consumption per horse-power per 
hour. From the above we get 20 lb. of steam consumption per 
l1-horse power per hour; ‘and 201b. of steam at 1001b. pressure 
contain 24,230 units of heat, which, Joule’s equi- 
valent” of 772 foot-pounds per heat unit, divided by the 


33,000 x 60’, which is assumed as the horse-power unit, gives us 
9°44 horse-power; or, approximately, that 10-horse power, which is 
frequently spoken of as the result that would replace our ex- 
isting 1-horse power, could perfect caloric action be accom- 
lished. The return of all the latent heat cannot be accomplished, 
eae water isa necessity to the operation; but two-thirds of the 
steam has been already returned, and such result has been effected 
by means of an air spring, and with less loss of power than a water 
feed requires. Such effected, two-thirds of 9°44 therefore leaves a 
necessary 6 to 1 result. R, M. MARCHANT. 

November 1st. 

[Many of our readers will, in common with ourselves, like to know 
if Mr. Marchant means to say that steam can be forced back into 
a body of water with which it is in contact and from which it has 
been liberated without any expenditure of power by the steam 
engine. Until this point is cleared up further discussion would be 
useless,—Ep. E.] 


SUPERFICIAL AREAS, 

Sir,—If Mr. Jas. McDonald will take the trouble to draw out 
carefully to scale the diagram of the rectangle containing 65 square 
feet, which he constructs out of a square containing 64 superficial 
feet only, he will find in what way the gain of 1ft. is made—viz., 
by the edges of the pieces not coinciding, but leaving a space between 
them of 1ft. superficial area. SUPERFICIES, 

October 29th, 


MonsrzvuR,—Dans le numéro 1609 de l’ ENGINEER, page 347, se 
trouve une question de géométrie concernant les surfaces planes. 
Endécoupant un carré en quatre parties, que l’on juxtapose de deux 
facons différentes, on trouve dans un cas une surface de 64 pieds, 
dans l’autre cas une surface de 65 pieds. Mais dans le deuxcime 
cas l’angle du triangle au point AF a pour tangente 3, l’angle du 
trapéze au point FC est égal 4 un droit, plus un angle dont la 
tangente est Les deux lignes FF, CC, 
font un angle dont la tangente est 7. Dés lors la figure ne forme 
plus une surface continue. 

Dans le second les angles ont de méme pour tangentes respective- 
ment et # ou et BURCKHARDT, 

Paris, le 30 Octobre. 


Sir,—If Mr. McDonald will cut out his cardboard with accuracy 
he will find out where he is wrong. The diagonal lines along the 
middle of his parallelogram will not coincide. 

There is a side issue concerning this problem which is worth 
notice, and of which I have never seen a mathematical demonstra- 
tion. It is that the enclosed space between the two diagonal lines 
bears a definite | og argo to the whole area, and is in the case 
stated apparently just 1ft. Perhaps some of your mathematical 
readers will tell me what the true ratio is? 

London Nov. ist. 


Srr,—If Mr. Jas. McDonald, the writer of the letter under the 
above heading in this week’s number of THE ENGINEER, will take 
the trouble to cut a square—accurately—as he suggests, and place 
the sections in the form of a rectangle, he will find that the lines 
bf, fd, bg, and g d, will not fall ina straight line, but will enclose 
a quadrilateral space, b f dg, equal in area to the square a 


FIREMAN, 


to be gained. For, draw fk paralleltoaed. Nowifbf 
@ straight line or but = = Therefore f d 


is not a straight line, but } f produced will cut aed at m. Similarly 
dg produced will cutchhatn. Now the area otf bmdn = Gin, 
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| 
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x 5ft. = 24 square feet, and the area of the two triangles lg n 
and d f m = 6in. x 3ft. = 14 square feet. Therefore the area of 
bfdg = 2k — 14 = 1 square foot, 

The error in the second problem is for 
the triangles ilar, = LE or = 

e triangles a dandfe d are similar, 
15 . 1. ft. and not 2ft. Therefore the sections 
will ae form @ square, as Mr. Jas. McDonald seems to take for 


granted. W. Dixon, 
Engineer’s Department, South-Western Railway. 


therefore f ¢ = 


November Ist. 


_ [We have received an enormous number of letters on this sub- 
ject, one and all to the same effect as the above. It is therefore 
at once unnecessary and impossible to publish more than we do. 
The question seems to have excited interest over a great variety of 
readers. We have received letters from a general officer, and a 
stoker, a clergyman, and a miller. Mathematicians, undergradu- 
ates, physicians, sailors, and engineers have written letters, some 
short, some long, but all to the same purpose. A more curious 
problem than that of Mr. MacDonald would be involved in 
explaining why his letter has excited so much interest.—Eb. 
ENGINEER. ] 


THE PROBLEM OF FLIGHT. 


Sin,—Referring to Mr. Lancaster's letters on the problem of 
flight, published in THE EncrnEER, I offer the following as a small 
contribution to the discussion of the subject :— 

_ On asking one’s self what are the forces continuously in opera- 
tion in the act of soaring, the first force which occurs to one’s mind 
is, of course, that of gravity ; whilst the second is that of the bird’s 
own momentum in the line of its flight. The result of these two 
forces will be an oblique pressure. Then follow the action and re- 
action of the bird’s wings and the air, counter-balancing the force 
of gravity, and maintaining the bird’s momentum, to which Mr. 
Lancaster has given so much attention. 

Mr. Lancaster appears to perceive that there must be an oblique 
pressure resulting from a combination of something or ether with 
the force of gravity. Yet, though he says that motion of the bird, 
relative to the air, is necessary in the act of soaring, he seems to 
omit its accompanying momentum from his reckoning, attributing 
the modification of the force of gravity to the tilting of the plane 


of the wings. In the order of thought, the oblique pressure must 
be in existence before the plane of the wings ante justed to it, 
November 2nd. A, CHEss, 


SOLINGEN SWORDS FOR BRITISH SOLDIERS. 
Srr,—As a paragraph under the above heading in your issue of 
the 20th is calculated to give the public an impression that English- 
made cavalry swords are being entirely superseded by Solingen 


swords, will you allow us to say that the issue of new swords re- | and 
Scabtions the substitution of the new 1885 pattern for 


ferred to is 


the previous one, which was very light, but for which we were not 
responsible, and which it has been decided to replace. In order to 
expedite this replacement, it has been thought necessary to obtain 
some assistance from Solingen; but we are making the new sword 
largely for the War-office, and the substitution of fixed loops for 
the old noisy loose rings, an improvement in the mouthpiece of the 
scabbard, and one in the mounting, are our patented inventions 
adopted in the new pattern, and are not, as might be inferred from 
the paragraph in question, of German origin, A scabbard also, 
with a loop or fixed ring on each side, as on the new patiern, for 
bracing up the sword instead of trailing, was submitted by us many 
months before the new pattern came out. 


RoBERT MOLE AND SONS. 
Birmingham, November 3rd. 


CHARGING FOR ENTRY OF NAMES IN DIRECTORIES. 


Sm,—Messrs. Kelly and Co., in their letter printed in your paper 
last week, appear to me to misunderstand the question raised 
‘* Manufacturer, Colchester.” I would ask, do they not in their 
Trades’ Directories refuse to insert the name of any firm under 
more than a certain number of headings limited by them, unless 
the insertions in excess of that number are paid for as advertise- 
ments ? 

It may happen to many firms engaged, for instance, in general 
mechanical engineering manufactures, that fully to indicate the 
various branches in which they are engaged, insertions under a con- 
siderable number of the headings furnished by the directory com- 

iler is necessary. Under such circumstances, to limit them toa 

ess number, except on payment, changes the nature of the work 
from a Directory to a list of advertisers. B. T. 

London, Nov. 3rd. 


LOCK GATES, 

S1r,—Will any of your mathematical readers tell me how to 
calculate the form to be given to lock gates which shall have no 
lateral thrust? At first sight, this may appear impossible. 
believe, however, that it is quite possible, for the gmap heme : 
—Let us have a pair of lock gates represented by the lines AB. 


da 


Now, the pressure of the water will be at right angles to the faces 
of their gates, and so will tend to drive them bodily in—to colla) 

them, in fact, as shown by the little arrows. There will also be, 
as I understand the matter, a component in the direction of the 
large arrow C. This will obviously tend to cause the gates to 
spread at the hinges; that is to say, to produce lateral thrust. Is 
it or is it not possible so to proportion the angles of the gates that 
the pressure at right angles to them shall balance the thrust r- 
duced by the down-stream pressure, in which case there would be 
no thrust? FLvvIvs. 

Cheltenham, November 1st. 


THE FRICTION OF HYDRAULIC RAMS. 

Sir,—In reference to the above subject, it may be intcresting 
to Mr. Robinson and others of your ers to know that froma 
series of experiments upon the friction of ram leathers, carried 
out some time ago by Mr. Hicks, of Bolton, the following formule 
may be deduced :— 

Let P = pressure of water under ram in lbs, per sq. in. 
D = diameter of ram in inches, 
- F = total friction of ram leathers in lbs, 
en 


()... Dx 


x Sep 


Taking Mr. Robinson’s figures as a basis, i.¢c., 5lb, per sq. in. due 
to friction of ram, the rams being 7in. diameter; then we have 
area of 7in. = 38°48 sq. in. x 5 1b, per sq. in, = 192°421b, total 
friction of leathers. 

By formule (2) 


192°42 x 7 = 879°6 pressure per sq. in, of water under rams, 


And 
879°6 Ib, per sq. in. x 39°48 sq. in, = 33,865°9 lb, —192°42 = 
16 tons nearly 
total thrust on each ram, and this =x 6, the number of rams = 
90 tons, total weight of engine. 

This weight is, of course, excessive ; and a considerable allow: 
ance must be made for the newness of rams and leathers, which 
would make the friction much greater than under ordinary work- 
ing conditions; and therefore in a calculation such as the above 
would make the pressure per square inch under the rams a 
much greater that it really was. Moreover, it is not at all likely 
that the weight on the leading wheels would be equal to that upon 
the drivers, JNO. F, ELSwoRTH. 

21, Woodsley-road, Leeds, Nov. 1st. 


MASONRY ARCHES, 

IR,—I would suggest to ‘* F. E. R.” his referring to the ninth 
edition ‘ Ene, Brit.,” art. ‘‘ Bridges,” sec. 45; also to Robison’s 
“*System of Mech. Phil,” vol. i., p. 635 et seg. Possibly it may 
to change his opinion. A. 8. H, 


EXHIBITION AT SALTAIRE IN 1887.—We have received a pro- 
spectus of the International Exhibition, postponed from this oP rw 
which is to be opened next May at Saltaire, in aid of the building 
fund of the new Schools of Art and Science now being built by the 
Governors of the Salt Schools at a cost of over £12,000. It is in- 
tended that the exhibition shall be on a scale not hitherto 
attempted in Yorkshire. It will contain a fine collection of paint- 
ings and art productions. Many industrial processes will be shown 
in operation, the whole exhibition will be lighted by erg 
the refreshment department will receive special care and 
arranged to suit all purses, amusements in the buildings and in the 
grounds will be constantly provided, and the musical arrangements 
will be in competent hands. 


began by enumerating the essential conditions to be ful- 
safety valves ; it then gave rules for finding the area 


com 
Unii 
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Kine’s COLLEGE ENGINEERING SocreTy.—At a general meeting, q 
held on Tuesday, October 26th, the President in the chair, Mr. 1 
V. J. Bouton, A.K.C., read a r on ** Safety Valves.” The ; 
paper j 
filled ; 
: of a valve; it next described the failures and causes of accident. ' 
ae The different shapes of safety valves were next noticed, and ' 
Nasmyth’s and Fenton’s spherical valves and Giles’ differential H 
valves described. The advantages of a spring over weights, and of f 

gene over a tension spring, were then shown, and the 

States Navy supervising inspectors’ lever safety valve, 

Salter’s spring balance, Ramsbottom’s and Webb’s duplex valves, 

Richardson’s, Ashcroft’s, Lunkenheimer’s, and Crosby’s direct 

safety valves were described, 


Nov. 5, 1886. 
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AMERICAN NOTES. 
(From our own Correspondent,) 
New York, October 23rd, 

FINANCIAL circles are interested over reports of extensive rail- 
~~ schemes in the West and South. Contracts have been placed 
in English mills for rails to lay 650 miles of road in Texas, and 
negotiations are understood to be pneng for the purchase of rails 
to lay about 300 miles in other sections of the country within easy 
reach, The lowest price known is 38 dols. These deliveries are a 
little beyond the reach of Pennsylvania mills. Railway require- 
ments in the interior, and in the Far West, will certainly tax the 
rail producing capacity of American mills; and if indications are 
not at fault, English manufacturers will have some “= heavy 
orders at their command between now and the holidays. It is no 
use to predict, as the probabilities are sufficiently strong to justify 
the statement that orders for steel rails and steel rail blooms will 
be for large quantities within the next six weeks. The rail 

ills are taking orders now, for spring delivery, at 34 dols. to 
35 dols, Within the past week railway companies have decided 
upon additions to their existing systems of not less than 1200 
miles, They have the cash for materials and appliances, and the 
work will be done at an early day. The rolling mills throughout 
the country are well laden with orders, and buyers who desire 
early deliveries are glad to pay the advanced prices insisted upon 
which are 19 dols. 50c. for No. 1 foundry iron, 17 dols. for special 
gray forge, 1 dol. 90c. for refined bar iron, and 2 dols, 25c. for good 
tank iron. There is an urgent demand for all kinds of iron and 
steel material. 

Large bridge orders will be placed within a few weeks, Engineer- 
ing enterprises are springing.up which will demand large “a. 
Prices are very firm in of the industries. A great deal of 
capital has been voted by syndicates in the North for investment 
in Virginia, Georgia, and Alabama. Labour agitations are not 
likely to assume more serious dimensions than at present. A lock- 
out of 70,000 textile workers in 100 mills in Philadelphia has been 
agreed upon, to take place on November 3rd, unless the workers in 
one of the mills will return to work, 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

Or the reduced output of the Silesian furnaces, now amounting 
to 7000 t. weekly, 4000 are being exported over the border to 
Russia, and the remainder is going into consumption, as the mills 
and forges are still pretty well supplied with orders, so the pig iron 
market shows a little movement: but still prices are not yet 
affected, and stand at 43 for forge, and 50 M p.t. for foun 
qualities. An attempt will, however, be made to put them up a 
trifle next month. me works are endeavouring to lower their 
cost of production by manufacturing Puzzolano cement out of their 
slag. Arrangements have been made with regard to railway rates, 
which are intended to facilitate Silesian coal reaching Italy for 
railway consumption, where up to the present England has virtually 
had the monopoly. The situation of the Rhenish-Westphalian 
market has remained unchanged this week. The demand has in 
general been brisk, and although prices of all sorts of iron have not 
advanced they are more stable. Buyers of pig iron are coming 
forward more boldly, as if they feared prices were about to rise. 
The rolling mills are still busy, but as yet prices remain as low as 


ever, The thin sheet mills are exceptionally well employed, and itis | }. p 


thought an advanced price for them might be ventured, and M. 3 p.t. is 
spokenof, Theforeign competition, English and Belgian, has brought 

own the price of German rails as much as M, 30 p.t. within the 
year. Asprinkling of orders for locomotives, tenders, wheels, 
and axles, springs and light railway material, as well as coaches 
and wagons, is being given out by the State railways; but where 
the orders are split up and divided eventually amongst so many 
hungry competitors, it does not leave anything which is much felt 
at any one work when successful in carrying off an order. The con- 
structive works are still much in want of orders, and only 
specialists can boast of satisfactory employment. 

In Belgium, to the surprise of the public interested in the matter, 
the shareholders of the John Cockerill Co, have accepted the resig- 
nation of Baron Sadoine, and M, Preudehomme has been appointed 
general director in his stead. Sadoine was a man of inventive facul- 
ties, and will be a loss tothecompany. There isa talk of restricting 
output 25 per cent., and in France 10 per cent, In the former 
country prices are, nevertheless, maintained— 00 to 105, 

sorts 122°50, plates 125 to 165, thin sheets 185 to 205f. p.t. 
In the latter country prices are not all over quite so firm as they 
were, and girders are weaker at 130°50f. p.t. Through greater 
freight facilities, French coals are now successfully competing in 
the East Departments against Belgian and German coal. 

The coal trade in Westphalia particularly is in a deplorable con- 
dition. There is nothing like sale enough for the quantity per- 
sistently brought to bank, but to reduce this is to increase 
general and other expenses. Wages are at the lowest point, so no 
relief is to be obtained in that direction, and the best selling price 
is frequently below the cost of getting, A meeting is con- 
vened for next month, to consider whether and how production 
is to be restricted, but, in the meantime, there is a clamour in all 
industrial circles for still lower railway freights to the north and 
east, for it now causes more heart-burnings than ever that England 
sends such large quantities to those regions, which it is considered 
should come from Westphalia. But the freights have been 
successively lowered with that very object, and to bring them 
down lower still would probably mean a loss to the railway, so it 
pate nny th that this can take place, unless the loss is to be 
made up by the State, or, in other words, by the general taxpayer. 
An ironworks has just been able to contract for the next six months 
for 400 tons of furnace coal daily at M. 4.30, delivered, which is 
below the price of getting. Another work has contracted for 40 tons 
of coking coal daily at M. 1.80 p.t.! No wonder, then, when 
boards of directors are frequently calling meetings of shareholders 
to authorise mortgages on the mines and plant. 

In the iron business the situation does not seem much better, 
judging from the yearly report just laid before the shareholders 
where a work producing coal, pig-iron, steel ingots, rails, iron, an 
constructive work, to the t of 14 millions sterling per annum, 
can only offer 4 per cent. dividend to the shareholders, and numbers 
of companies are paying from 4 to 24 or 3 per cent., and others 
nothing at all; the Bochum Iron and Steel Company being an 
exception, which has just declared 6% per cent, dividend, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

At markets in Wolverhampton yesterday, and in Birmingham 
to-day—Thursday—i ast —— that the improvement 
was maintained. The opinions which found expression in some 
quarters two or three weeks ago, thatthe ee was beginning 
at the wrong end, namely, in pigs rather than in finished iron, are 
becoming slightly more modified as information is obtained of the 
activity which is just now showing itself among some of the chief 
local consumers. Certain of these who may be classed as the heavy 
hardware manufacturers are busier than they have of late been, 
and the works and factories are now found starting the week on 
Mondays and Tuesdays. 

In none of the lighter industries is improvement more marked 
than in wrought-iron tubes. Orders have recently been arriving of 


& very satisfactory character. Some of the largest concerns in the 
Wednesbury, Walnall and other localities, have secured con‘ 
which will ensure work into next year, and which \ 


the machinery being kept running at present until eight and nine 
o'clock at night. 

Very valuable contracts have just been placed for iron telegraph 
posts for India. In one case the posts are to be of rivetted iron- 
work galvanised, and, in another instance, welded posts are ordered, 
Delivery is urgent, and an increased number of hands will have 
to be employed to get out the work. 

In the sheet trade makers’ books are better filled than they have 
been for a long time, and numerous firms can see their way well 
into the first quarter of 1887, Galvanisers and merchants continue 
the best customers. Makers are as firm in price this week as 
before. Specifications are irregularly distributed, but some firms 
are this week pressed for deliveries by telegraph ; 24 gauge are 
£6 5s. to £6 10s,, and 27-gauge, £7 to £7 10s. 

Galvanisers are strong, and in actual business are realising 
advances of from 5s, to 10s., compared with prices prevailing 
before quarterly meetings. £10 2s, 6d. to £10 5s, is now being 
realised for 24 gauge, ordinary brands, f.o.b. Mersey, packed in 
bundles, and £10 12s, 6d. to £10 15s. in skeleton cases. One or 
two makers of first repute in the trade state that they are getting 
an advance of 15s, 

Manufacturers of the cheaper qualities of bars, and hoops, and 
other classes of merchant iron, have received an accession of orders, 
and hoping that before the end of the present month a further im- 
provement will manifest itself, they are declining to enter into 
contracts for far forward deliveries on the present low basis. The 
makers of marked bars, although perhaps busier than they were, 
have not felt the benefit of the improvement to any material 
extent. Some of the common bar firms have orders upon the books 
which will occupy the greater part of the current quarter. Marked 
bars keep at to £7 12s, 6d., the rate fixed in May last, and 
second brand qualities £6, 

Merchant bars are £5 to £5 10s., and common bars £4 15s. as a 
minimum, which is an advance of 2s, 6d, per ton. Common hoops 
are £5 10s., and superior sorts £6. Tube strip is in much larger 
demand than a month or six weeks ago, and makers are booking 
some good orders. Prices are stronger by 2s, 6d. per ton, making 
the quotation for narrow sorts £4 17s, 6d. to £5. 

The rapid advance of 10s, to 20s. per ton in the prices of Scotch 
steel plates has occasioned much satisfaction in this district, where 
the ironmasters have long been experiencing severe competition 
from the steel firms, particularly in boiler qualities, This week 
the advance of 5s, per ton in steel tin bars, blooms, and billets 
determined upon by the Tin Bar Association at the quarterly meet- 
ings comes into actual operation. Contracts, it is understood, cannot 
now be placed except at the advanced quotations of £4 10s. for 
Bessemer tin bars at works in Wales, £4 for blooms 3in. by 7in., 
and £4 2s, 6d. for billets 2}in. square. Sheffield steel firms are 
refusing to keep their contract books open for Staffordshire 
customers at old prices, and this month advances are expected to 
be declared by some of the Sheffield steel firms. 

Pig iron smelters have had of late a somewhat greater influx of 
orders, and quotations maintain their upward tendency. Best all- 
mine hot blast pigs are priced at about £2 15s.; medium pigs are 
purchasable at 40s. to 41s. 6d.; and common pigs at something less 
than 29s, to 30s. Should present prospects of better trade con- 
tinue, several furnaces which have been standing idle for some 
time past will be blown in. Already Messrs, A. Hickman and 
Son have blown in one additional furnace, 

Imported pics keep very strong, though the business doing this 
week is not large. Consumers have, however, lately bought well, 
and, as is rightly remarked upon Change, ‘‘They cannot always 
uying.”’ MHematites are firmer than any other descriptions, 
some heavy sales having of late been entered into at the furnaces 
with the steelmakers, who are repo’ to be anxious to buy for- 
ward, Lancashire brands are quoted 55s. to 56s. per ton delivered 
here. Makers of certain Welsh brands are not desirous of quoting 
at all just now, being confident that values will further rise, and 
delay will be to their advantage. 

Lincolnshire pigs have risen fully 3s, 6d. per ton on this market 
since the revival set in, the 37s. 6d. of a few weeks ago being now 
41s, delivered here. Derbyshire and Northampton pigs have 
advanced nearly 3s., the 34s. and 35s. of some little while back 
having advanced to 37s. delivered. Numerous Midland furnace 
owners have sold all the iron they can make during the next three 
months; some have contracts for their output to the end of March; 
and offers to take deliveries up to June are received. 

The sheet millmen at the Sung Oak Works having agreed to a 
reduction of 10 per cent. in wages, the rest of the operatives con- 
demned the action as a fatal blow at the authority of the Wages 
Board. The men have accordingly agreed to conform to the wishes 
of the general body of the operatives, and to demand a revocation 
of the reduction on condition that they are supported by the trade. 

The magnificent new pumping engine at Bradley of the South 
Staffordshire Mines Drainage Commissioners, which is pumping the 
Bilston pound, was put to stand the whole of last week through 
the injury of two of the four boilers from a singularcause. Owing 
to internal heating or to the heat radiated from the boilers, the 
colliery mounds beneath them became red-hot and burst into flame, 
injuring the two boilers to an extent which made stoppage neces- 
sary. Repairs were rapidly proceeded with, and the engine has 
now been restarted with the two boilers which were intact. The 

ump is at work only four strokes a minute, and cannot be put to 
its full capacity of six strokes until the repairs are completed. 
These are expected to take some time, as, besides the repairs to the 
boilers, a new foundation of concrete is being laid down to replace 
the one which was destroyed by the fire. The whole of the works 
will then be laid upon firm and solid foundations, and no further 
outbreak of fire will be feared. The effect of the accident will be 
to delay the drainage of Bilston pound. 

Bridge builders are mostly well engaged on iron and steel struc- 
tures for India, Australia, and other export markets. This branch 
of the engineering industries is keeping up better than several 
others. Competition for the contracts which come into the open 
market is severe, but this district is fairly successful in the race for 
orders. The leading constructive engineering concerns hereabouts 
have all tendered for the steel bridge of 210ft. span required by 
the Secretary of State for India, and the result of the competition 
is awaited with much interest, The weight of steel work is some- 
where about 240 tons, 

Engineering concerns engaged in the production of railway 
wheels and axles, and other railway material, are not so briskly 
engaged as they could wish, and in some of the departments the 
mechanics continue in only partial employment. Indian railway 
contracts have not of late been up to the average, and it is not 
regarded as satisfactory that the New South Wales Government 
should have lately gone to Krupp, of Prussia, for a large supply of 
railway material, instead of apes faa country. The Southern 
States of America are proving buyers just now, and certain of 
the South Staffordshire engineering concerns are doing a good 
volume of business with Japan. 

The committee appointed by the horse-nail makers of a 
Old Hill, and Halesowen, have received a letter from Messrs. J. G. 
Walker and Son, agreeing to give the second advance of 3d. = 
thousand for all nails taken from their warehouse from the 13th 
inst., subject to other firms agreeing to do the same, In the event 
of negotiations with a view to this end being unsuccessful, the men 
have determined to ‘‘ turn out” on Saturday week. 

The chain-makers of Cradley Heath are persistent in their policy 
of antagonism to the masters. They have now entered on the 
thirteenth week of the strike, and by the action which they now 
— to adopt, they are likely to dispel all chance of the dispute 

ing settled. Believing that the masters have withdrawn their 
sympathy with the cause, they have determined to call out all 
operatives who have resumed work at the advanced rates. 

The Birmingham Industrial Exhibition, which has been open for 
nine weeks, was formally closed on Saturday. Its complete suc- 
cess may ibe on a since 
opening of upwards 0! ,000 persons, being a average 0! 
6,250, The receipts have been no less than £11,000, and after 


disbursing the working expenses of the exhibition, a gross profit of 
£5500 remains. With a part of this sum the whole of the ex- 
penses incurred in connection with the reception of the British 
Association will be paid. 

Various proposals are talked of for the balance; the view which 
finds most favour is that the money should be used for the pur- 
poses of an industrial museum in the town, as an object in accord- 
ance with the exhibition itself, and as an institution likely to be of 
great advantage to the working classes. 

At Messrs. Kynoch’s ammunition works at Witton, near Bir- 
mingham, on Tuesday, a fatal explosion took place. A shed in the 
‘* danger” field used for the preparation of fulminate of mercury 
was blown up, and one of the workmen was killed. The operations 
upon which the deceased had just entered are of such peculiar 
nicety, and in them the slightest friction is susceptible of se 
dangerous a result, that no one cause can be specifically assigned 
as the origin of the fatality. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—There is a decided quieting down in the iron trade 
of this district, and if anything prices are rather easier, although 
there is no material quotable change in the current market rates. 
Whether this is really a breaking up of the animation which has 
recently characterised the market remains to be seen, but for the 
present there is an unquestionable check. 

At the Manchester iron market on Tuesday there was only a 
slow business doing. For pig iron the inquiry was but very limited, 
and although makers generally were holding on to late rates, there 
were sellers in the market prepared to take a little under the full 
quoted prices. For Lincolnshire pig iron prices remain at about 
37s. to 38s., less 24 per cent., for forge and foundry qualities, 
delivered equal to Manchester, and for district brands about 
36s. 6d. for forge and 38s. for foundry, Lincolnshire, and 39s, 6d. 
to 40s. 6d. for Derbyshire, less 24 per cent. In outside brands 
there is little giving way, and both Scotch and Middlesbrough iron 
can be bought at under the prices for which sellers were holding 
out last week. 

Hematites are not in quite so much demand, and prices are, if 
anything, a shade lower, No. 3 foundry not averaging more than 
yer _ 6d., less 24 per cent., delivered into the Manchester 

istrict. 

For manufactured iron there is a fair demand, and prices are 
steady on the basis of £5 per ton for bars delivered into the Man- 
chester district. 

The condition of the engineering trade remains unchanged, the 
new work coming forward generally being only small, and both 
engineers and machinists are, as a rule, only indifferently employed. 

In the coal trade, business for the time of year continues very 
dull, and prices still show no material upward movement on the 
summer rates. For house fire coals there is a moderate demand, 
and in the Manchester district the leading colliery proprietors have 
put up their delivered rates 10d. and their wharf prices about 5d. 
per ton; but so far as pit prices are concerned, no alteration has 
been made, and in other districts there has been no further advance 
beyond the 3d. to 6d. per ton which was put upon house fire coals 
at the commencement of last month. At the pit mouth house fire 
coals average about 8s. 6d. to 9s. per ton for the best qualities, and 
7s, to 7s. 6d. for second qualities. Other descriptions of fuel for 
iron making and steam purposes still meet with only a very slow 
sale, and for these prices at the pit mouth remain at about 5s. to 
5s. 6d. for steam and forge coals, 4s, 3d. to 4s, 9d. for burgy, 
3s. _ to 4s, for best slack, and 2s, 6d. to 3s, per ton for common 
sorts, 

For shipment there is a moderate business doing, and prices are 
steady at about 7s. per ton for good qualities of steam coal delivered 
at the high level, Liverpool, or the Garston Docks. 

The annual meeting of the South Lancashire and Cheshire Coal- 
owners’ Association was held on Tuesday at the Queen’s Hotel, 
Manchester, and Mr. H. Bolton, of the Rosendale and Baxendale 
Collieries, was elected president for the ensuing year. 

Mr. F. Wiswall, the engineer of the Bridgewater Navigation 
Company, Manchester, has been appointed resident engineer for 
the portion of the Aire and Calder Navigation extending east- 
ward of and including Pollington Lock, on the Goole Canal, and 
also of the Ouse improvement works; and last week he was enter- 
tained at dinner by the representatives of the Bridgewater Naviga- 
tion Company. The dinner took place at the Clarence Hotel, Mr. 
W. H. Collier, assistant traffic manager of the company, occupying 
the chair, in the unavoidable absence of Mr. H. Collier, the general 
manager, and there was a numerous attendance, including not 
only the representatives of the Bridgewater Navigation Company, 
but also of gentlemen connected with some of the leading engineer- 
ing establishments in the district. The chairman, in proposing 
the health of Mr. Wiswall, referred to his long connection with 
the company, and spoke very highly of the work he had done, not 
only in improving the navigation, but in putting a stop to the 
floods from the overflow of the river which had previously been of 
periodical occurrence; and I may add the board of directors of the 
Bridgewater Navigation Company, desiring not to lose altogether 
the services of Mr. Wiswall, have decided to retain him for the 
present as their consulting engineer. 

Barrow.—The week’s business in hematite qualities of pig iron 
has been very satisfactory, both as to extent and the increased 
value which is now realisable. Prices have touched as high as 46s. 
per ton for No, 1 Bessemer iron net at works, prompt delivery, 
and 45s, to 45s. 6d. is the quotation for mixed parcels of Bessemer 
iron of equal portions of No. 1, 2, and 3, in which way most of 
this class of iron is now-a-days sold. No. 3 forge and foundry 
iron is quoted at about 44s. per ton. The business doing in Besse- 
mer qualities is especially large, but there is a growing demand not 
only for steel-making purposes in the immediate district, 
but from the Sheffield, Midland, and Scotch districts, as 
well as from America, the Colonies, and the Continent. Stocks 
of iron have been reduced, and the make has been somewhat 
increased, Steel makers are busy on rail orders, which they have 
booked to a very large extent ; and the demand from all sources 
remains steady, and makers are fully employed, and are likely to 
be busy for several months tocome. There is not much doing in 
other branches of the steel trade, and orders are few for merchant 
steel, plates, and bars. A fair trade is doing in wire, hoops, and 
railway tires. In shipbuilding there are no indications of renewed 
activity. Builders are short of orders, and their yards are now 
looking exceedingly bare. A few inquiries have been received lately 
which are expected to lead to new orders, but there is no expecta- 
tion of a busy trade in the immediate future. Engineers in the 
general trade are short of work, but there is still much activi 
among marine engineers. Boiler makers are short of orders, thoug 
it is believed there are indications of a brisker trade. Iron ore is in 
considerable demand, and prices are a trifle firmer, although quota- 
tions remain steady at 9s. to 10s. 6d. per ton net,at mines. Coaland 
cokesteady, witha prospect of higher prices. Shipping well employed. 
The Gillfoot Park Mining Company is likely to sink a deep pit 
very soon to the side rise of its present mines, and is also con- 
sidering the advisability of sinking another pit at the west of its 
mines at a depth of 200 fathoms. Messrs. Chas. Cammell and 
Co. have put many bore-holes down on the west side of Egremont, 
in their royalties which adjoin the Gillfoot Park royalties, and 
have, I understand, large deposits of ore in several of their bore- 
holes. It is stated that they are contemplating sinking a pit here 
after their Bigrigg pit is fairly at work. Messrs. Bain and Co. have 
a considerable quantity of ore in bank, apparently 30,000 or 40,000 
tons. Messrs, tia have found deposits of ore in their Long- 
lands mine on the east side of the river Eden, besides having 
proved considerable deposits near the vicarage of Cleator, and also 


at Bigrigg and near to Pallaflat. The deposits at Cleator, Big- 
rigg, and Pallafiat are untouched, and no doubt will be availa 
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in case a greater demand for ore springs up. The Wyndham 
Company has recently added to its workable area, by underground 
discoveries to the west of its present workings. There is consider- 
able activity in the Bigrigg district. In addition to the deep pit 
sunk by Messrs. Lindon, Messrs. Charles Cammell and Co. have 
sunk a deep pit and found ore at a depth of over 100 fathoms, 
which is now ready for raising. The Maryport Company, at 
Pallafiat, has opened out a new pit, in a district which has pre- 
viously been bored, but always unsuccessfully until this company 
discovered ore. The ore is found in a new and unlooked-for position, 
being in a sandstone, instead of the limestone, measures. The ore 
is of excellent quality. The outputat the Maryport mines is about 
1200 tons a week. This discovery has been the means of stimu- 
lating a research in this new district, and already a good many 
bore-holes have been put down. A new company, the Southam 
Mining Company, has been very successful in its boring operations, 
and is now sinking a pit which is daily expected to reach the iron 
ore. The ore in this case, as in the Maryport Company’s mines, is 
in the sandstone and is of rich quality. Lord Leconfield’s mines at 
Bigrigg, which are the oldest in the district, are still successfully 
worked. Bore-holes have recently been put down on Clinty 
Pr >w, and have been successful in finding a good body of ore 30ft. in 
thickness in two or three bore-holes. They are driving to this 
deposit from the pit, which is situated about 150 yards to the east. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Dr. C. B. WEBSTER, who has been consul for the United States 
in Sheffield for many years, is now to be succeeded by Mr, Benjamin 
Folsom, cousin of Mrs. Cleveland, the President’s wife. The first 
intimation of the appointment was a two-line announcement in the 
Times in the letter of their usually well-informed Philadelphia 
correspondent. It has now been confirmed, and Mr. Folsom, who 
is stated to be a lawyer, aged thirty-two, is expected to be here 
before Christmas. The American papers speak of his appointment 
in terms of approval. If he is as acceptable as Dr. Webster has 
been, he will be welcomed. The doctor, though a patriotic 
American, has been highly successful in reconciling duty to his 
country with satisfaction to the many firms here who trade with 
the States, and his removal will be regretted by business firms 
generally. Our American cousins are not very courteous in their 
appointments to consulates. The first announcement of any change 
is usually obtained from the newspapers, unless it comes in the 
still more abrupt form of the new man stepping in with his creden- 
tials and the other walking out. 

The American trading year ends on September 30th, and the 
returns enable us to see the course of Sheffield business during the 
twelve months. The total value for the year just ended is 
£523,187 13s, 24d., an increase of £73,841 1s. 14d. on 1885. In our 
two great specialities—steel and cutlery—steel has increased by 
£37,344 12s. 5d., and cutlery by £34,527 10s. 4d. The values for 
the four quarters of the year were as follows :—December, 1885, 
st-el, £64,657; cutlery, £45,483; March, 1886, steel, £62,272; 
cutlery, £36,181; June, 1886, steel, £64,241; cutlery, £45,279; 
September, 1886, steel, £66,141; cutlery, £51,557. The total 
values of steel and cutlery exported to the United States during 
the year ending September 30th were £256,312 8s. 10d. and 
£178,506 16s. 9}d. respectively. 

Our municipal elections were fought this year mainly on a ques- 
tion of trade. A series of charges has been made against Sheffield 
manufacturers and merchants of importing German goods and 
reselling them with Sheffield labels as Sheffield goods, and of mark- 
ing on wares a superior mark to what they really are. The trade 
council appointed a committee to inquire into the allegations, and 
rejected the report of a majority of its committee as not established 
by the evidence adduced, ultimately adopting, by a large majority, 
the report of a minority of that committee, which was of a more 
moderate character, and r Jed an extension of existing 
legislation to meet those objectionable features which were 
admitted. This did not satisfy the trade unionists, who made no 
secret of their desire to have a Royal Commission on the 
employers, in return for the Royal Commission on ratten- 
ing in the Broadhead days. The agitation was cleverly and 
vigorously worked; the artisans were told that these practices 
prevailed to an enormous extent, and were the cause of the 
scarcity of work; and the trade organisations were thrown into the 
scale. ‘* Down with false marking!” was the cry, and it succeeded. 
Three wards only were contested, but in all these, the candidates 
who had the trades unions at their back were returned at the head 
of the poll, There is a motion on the agenda paper for next Town 
Council in favour of obtaining fresh parliamentary powers by 
extending the Merchandise Marks Act; but it is understood that 
those who are now in a majority in the Town Council will feel 
themselves compelled to concede what the trades unions demand— 
a Royal Commission to inquire into the practices, the extreme 
section of the successful party at the polls evidently believing they 
can obtain evidence, under an indemnity, which will reveal a great 
deal more than has already been made public. 

Of course, no one defends false marking and fraudulent trading. 
The difficulty is not in that direction. At present almost every 
ironmonger in the country has his own name and address stamped 
on the table knives he sells; yet nobody supposes he ever made a 
knife, and probably he never saw one made in his life. In getting 
his name on the blade he advertises his business, and, practically, 
gives his personal guarantee—standing in the place of the manu- 
facturer—that the goods are what he professes them to 
be. He has not his name “struck” with any inten- 
tion to deceive, and the customer is not deceived any more 
than the person who steps into a confectioner’s shop and buys 
** Nouveautés de Paris” which never saw France. Yet one of the 
requirements of the new crusade is that every manufacturer stamps 
his own name on his goods. To prevent and punish false trading 
is most desirable; but there is reason in all things. Meanwhile the 
wild and extravagant statements first circulated—now withdrawn, 
and admitted by the Town Council Committee to be basel are 


amounted on the Ist inst. to 300,618 tons, being a decrease of 
210 tons since the 25th ult. The increase during last month was 
796 tons, the smallest which has taken place for a considerable 
time. 

The shipments of pig and manufactured iron and steel effected at 
Middlesborough last month amounted to 125,639 tons, being the 
heaviest for any month since May, 1884. The pig iron reached 
84,322 tons, against 77,175 tons shipped in September. Scotland, 
29,409 tons; Germany, 14,041 tons; Russia, 11,875 tons; 
Holland, 5205 tons ; Norway and Sweden, 4564 tons; and America, 
2770 tons. The shipments of manufactured iron and steel 
amounted to 41,317 tons, as against 35,700 tons in September. 
India took 13,422 tons ; Denmark and Sweden, 4437 tons; Australia, 
3664 tons; and America, 2659 tons. ; 

The finished iron trade is again dull, but prices are the same as 
quoted last week. 

The certificate issued by the accountants to the Durham coal 
trade shows that the net average selling price of coal for the three 
months ending September 30th was 4s. 4°63d. per ton. The present 
rate of wages will not be disturbed. 

The owners of the Hutton Henry Colliery, near Hartlepool, 
appear to have discovered in their pit workings a shale containing 
petroleum, similar to that which is found in certain districts in 
Scotland. The shale has been analysed, and pronounced to be 
rich enough in hydro-carbons to be decidedly of commerial value. 
The quantity available without extra cost in working is not yet 
ascertained. Should further investigation prove that a new 
industry can be founded upon the discovery, it will be very welcome 
news to the proprietors of the colliery, one of whom is Mr. Joseph 
Dodds, M.P. Some years ago a considerable portion of the pit 
shaft fell in, and the consequences of that disaster has been a 
burden upon the concern ever since. y 

The Ayrton Rolling Mills, renga ser belonging to Messrs, 
Jones Brothers, have just been re-started, after being closed for 
about fifteen months. Only the sheet mill and nailworks are, 
however, in operation. The plate mills, which used to make 300 
tons per week of iron plates, still remain inoperative, and are not 
likely to be set going at present. The sheet mills are mainly occu- 
pied in rolling down steel billets and steel scrap of various kinds 
into nail sheets. The cut nails made at the nailworks are now all 
of steel, iron nails being quite unsaleable, 

Inasmuch as the ships now building and recently ordered at 
east-coast yards are in almost every case of steel, there is little 
prospect of any more iron plate mills starting. Those already 
going have considerable difficulty in obtaining sufficient specifica- 
tions to work regularly. Neither are the proprietors any better 
off for the small advance in price they have obtained, as the extra 
cost on materials completely absorbs it. . 

The venerable firm of Robert Stephenson and Co., engine 
builders, of Newcastle-on-Tyne, is about to follow the prevailing 
fashion and become a limited company. More than sixty years 
have elapsed since the late George Stephenson, Edward Pease, of 
Darlington, and Thomas Richardson, of Ayton, put down a 
thousand pounds each, in order to start, in South-street, New- 
castle, the factory which afterwards became so famous throughout 
the world. For five-and-twenty or thirty years it took the lead of 
all competitors in its own specialities. Latterly, however, numer- 
ous works have contested with it the first position. Many of 
these have been more systematically laid out, are better situated, 
and are furnished with more modern machinery and appliances, 
In the matter, however, of an abundant supply of skilled labour, 
the old place always had an advantage, and perhaps still retains it. 
It has been, indeed, a very nursery of mechanical engineers for 
the whole world. Wherever engineers or mechanics are found in 
any quantity there is sure to be someone or other with a North- 
umbrian accent hailing from ‘‘Stephenson’s.” The original 
Stephensons have, of course, been gone for more than a quarter 
of acentury, but the men they trained are still numerous, and 
still very much to the front. Edward Pease, too, has been dead 
for an equal length of time, but his grandsons, Sir Joseph and 
Arthur Pease, appear as directors and large shareholders in the new 
limited as a The shipyard belonging to Messrs, McIntyre and 
Co., of Hebburn-on-Tyne, is to be absorbed by the new company ; 
for the tendency in these times is for shipbuilders and marine 
engineers to amalgamate, and to work into each other’s hands, 
The old régime may be said to have passed away when Mr, 
Douglass, general manager, and formerly a pupil at the works, 
died. A new régime, in accordance with the spirit of the age, has 
commenced. Whatever disadvantages or drawbacks may have 
hitherto existed will, no doubt, now be removed, and every advan- 
tage possessed will be cultivated and developed. The directorate 
is an exceedingly strong one, and there can be little doubt that the 
future of this fine old concern will be equal to, if it does not 
surpass its previous career. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been something like a breakdown in the pig iron 
market this week. The drop in prices in the early part of the 
week was so great as to suggest that the influences that were send- 
ing the market up had been suddenly withdrawn. The past week’s 
shipments were poor, amounting to only 6364 tons, as compared 
with 8651 in the preceding week, and 7818 in the corresponding 
week of 1885. It also appears that of the 37,638 tons of pigs 
shipped this year to the United States, 15,175 tons are Cumberland 
hematite pigs, which were brought round to Glasgow for tranship- 
ment, and that, instead of being ter, the exports of Scotch 
pigs to America this year are really from 6000 to 7000 tons less than 
those for the corresponding ten months of last year. During the 
week a furnace was put in blast at Calder, another at Carnbroe, 
and four at Gartsherrie; so that there is now a total of seventy- 
two blowing, against sixty-six a week ago. The addition to the 
stocks in Messrs. Connal and Co,’s Glasgow stores has this week 


been upwards of 2000 tons. 
Busi was done in the warrant market on Friday at 42s. 04d. 


doing duty in the hands of American and German rivals to the 
detriment of Sheffield trade. Here is how the Chicago Tribune 
of March 8th, 1886, “piles up the agony” against our good old 
town in flaming head-lines, such as press-people out West know so 
well to display:—“‘ Perfidy at Sheffield. e great Cutlery Manu- 
facturers Playing Havoc with their City’s Reputation—Importing 
Inferior German Goods and Re-exporting them as Home Manufac- 
tures. Some Revelations that Americans will do well to ponder 
over.” And then follow portions of an article written, printed, 
and published in Sheffield ! 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE amount of business done in Cleveland pig iron during the 
last few days has been quite insignificant. Consumers are not 
nearly so anxious as they were, the majority of them having pur- 
chased largely last month. Certain merchants and speculators 
have been forced to realise, at the best prices they could obtain, 
and so it happens that last week’s values have not been adhered to. 
At the market held at Middlesbrough on Tuesday last, small lots of 
No. 3 G.M.B., for this year’s delivery, were disposed of at 32s. 9d., 
and even as low as 32s, 74d. per ton, or 3d. to 44d. per ton less 
than was paid last week. Forge iron is also now at least 3d. per 
ton below the maximum lately realised. ers, however, con- 
tinue to ask as much as they did a week since, and do not appear 
anxious to make further sales at present. 

The price of Middlesbrough warrants is 33s. ton, or 6d. less 

At Glasgow 


than last week; but there are very few 
32s. 74d. has been taken for them. 
Messrs, Connal and ©o,’s Middlesbrough stock of pig iron 


cash. On Monday a large business was reported at 42s. 24d. to 
41s. 11d. Tuesday’s figures were 41s. 10d. to 41s. 84d. and back 
to 41s, 114d. cash. Wednesday’s transactions were from 41s, 11d. 
to 42s, 1d. cash, To-day—Thursday—business took place at 42s, 
to 42s, 3d., closing with Sesuee at 42s, 14d. cash. 

The values of makers’ pigs are in a number of cases 6d. to 1s, 
less than last week, as slioes :—Gartsherrie, f.o.b. at Glasgow, 
‘wd ton, No. 1, 47s. 6d.; No. 3, 44s.; Coltness, 51s. and 44s, 6d.; 

ngloan, 47s. 6d. and 44s, 6d.; Summerlee, 49s. 6d. and 44s, 6d.; 
Calder, 48s, 6d. and 43s, 6d.; Carnbroe, 44s. 6d. and 41s. 6d.; 
Clyde, 44s. 6d. and 40s. 6d.; Monkland, 43s. and 39s.; Govan, 
at Broomielaw, 43s, 6d. and 39s.; Shotts, at Leith, 46s, 6d. 
and 44s, 6d.; Carron, at Grangemouth, 46s. 6d. and 43s. 64d.; 
Glengarnock, at Ardrossan, 44s, 6d. and 41s. 6d.; Eglinton, 
42s. 6d. and 39s.; Dalmellington, 44s. and 40s. 

It appears from inquiries made among the steel makers that this 
branch has entered upon a period of great activity, which, it is 
hoped, may be of some permanence. Prices have been materially 
advanced, and an advance was much required, as the rates had 
fallen toa very low point, so much so, indeed, that some firms had 
ceased to make certain articles in consequence of the prices being 
unremunerative. 

Rather more than a week ago the colliers in the West of Scot- 
land adopted a further restriction of their work to four daysa 
week, seeing that the five days a week were ineffectual to compel 
a second advance of 6d. a day. The coalmasters and ironmasters 
met last week to consider the matter, the meeting being the 
largest of the kind that has been held for many years, They 
unanimously resolved to refuse the advance, and resolved to 
form themselves into an association of employers for the 
purpose of resisting the further action of the men. The latter 
were generally idle on Monday of this week, and held meetings, 


at which their leaders exhorted them to stand firm. Some of the 
men complained that as the rent term was approaching, and as 
they were not earning enough to meet the wants of their families, 
they should be allowed to discontinue the restriction. But they 
were told by their leaders that they ought to work only four days, 
and, if need be, three days a week, as the struggle with the 
masters in that case would be smart and successful. There can be 
little doubt that the leaders are really misleading the men on the 
present occasion, and if they persevere it is not at all unlikely that 
a lock-out may follow. 

The total coal shipments from Scotch ports in the past week 
have been 86,114 tons, as compared with 91,571 in the correspond- 
ing week of 1885. There was shipped from Glasgow, 20,716 tons; 
Greenock, 2513; Ayr, 8064; Irvine, 1404; Troon, 5578; Port 
Glasgow, 2860; Burntisland, 21,252; Leith, 4364; Grangemouth, 
16,713 ; Bo’ness, 2650 tons. There is no further improvement in 
prices, notwithstanding the restriction. 

In Fife the colliers propose to give the masters two weeks’ notice 
that they will no longer be bound by the rule that requires them 
to work eleven days a fortnight, but that they will work five days 
a week on condition that they get an immediate advance of pay. 
The masters have had a meeting to consider these proposals, when 
they declined to entertain them. A lock-out was talked of, but it 
was considered that if the men left the pits because they could not 
get the advance, they would be locking themselves out, and save 
the employers the necessity of so doing. It was stated that the 
restriction was injuring the trade, and obliging shippers to obtain 
supplies elsewhere, 

Only 6692 tons of new shipping were launched from the Clyde 
shipyards in October, as compared with 18,390 tons in October, 
1885, the output of the ten months being 145,582, against 157,599 
tons in the same period of last year. A good number of new con- 
tracts have been fixed within the last few weeks, 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

AN able engineering project of Mr. Harpur’s, the town surveyor 
of Cardiff, for weiring the Laff has for the present been abandoned. 
In the face of the outlay of £300,000 for a water supply, this seems 
judicious. Good work is being done at the Cwmtaff reservoir, and 
a large addition of hands will soon be made. Local discussion is 
going on about two matters of importance, first, that of providin; 
a harbour of refuge near Swansea, and the second of getting g 
coast defences for the Severn. As regards the latter, Cardiff is 
much exposed, and the position it has taken of being the largest 
coal exporter to foreign destinations of the world demands con- 
sideration. With respect to the first, it is a matter of grave 
discussion whether coalowners and insurers should not look more 
closely than they do into the hazardous conditions of the Welsh 
coast. Here, every week, an average of 130,000 tons is sent away 
in steamers and sailers along a coast upon which prevailing gales 
often dash them to pieces. It is really a question for Lloyd’s and 
kindred societies. Increased risk from lack of ordinary precaution 
should mean increased insurance rates, and this, telling upon the 
local coalowner, would create the necessary agitation for a reform. 

The coal trade continues to look up, but with no improvement in 
price. Present quotations vary from 7s. 3d. to 8s. 9d. ; small 
steam is in good demand at 5s. ; housecoal generally is looking up, 
and coalowners becoming more active. This applies to the Mon- 
mouthshire and Glamorgan Valleys. Most of the large steam 
collieries are doing better, and notices which have run to an end 
have been rescinded, At present there is aslight benefit to owners 
in the increased quantity worked, but the colliers derive most 
benefit, working being more regular. It has been suggested that 
outputs be kept about the present average, and then possibly prices 
may goup. Ido not think this feasible ; some collieries have the 
advantage of others generally. The only corrective is that the 
smaller men become absorbed by the larger, unless demand becomes 
much greater than it is. 

Bristol is seriously bestirring itself in opposition to Cardiff, and 
in the better development of its coalfields, 

It is contended that if Bristol erect tips, vessels can load there 
more cheaply than at Cardiff; in fact, saving in pilotage and load- 
ing 1s, 6d. per ton in coal. 

There seems a thorough intention to carry this out, and as trade 
in Bristol is improving, the tonnage during the past year having 
been 1,344,000, the movement is taken at an — moment. 
a however, so long as its 4ft. steam coal holds out, need not 

lespair. 

There is a good deal of vitality shown in the coal trade in the 
neighbourhood of Swansea, and various sinkings, re-openings, &c., 
are in hand at Birchgrove, 

In the Rhondda things are not quite so active as one would wish, 
and a strike was attempted at one of the collieries this week, but 
it is not expected to continue. The dispute is regarding the price 
paid for working a certain seam. In the Cymmer Colliery it is 
suggested, but not yet adopted, that men should work three in a 
stall, and get 2d. extra per ton. 

A brisker tone prevails in the iron and steel trade ; railways are 
now putting in their orders, and what with home renewal business, 
some good foreign orders, and the average bar trade, merchant 
and tin bar projects are decidedly better. 

The doctor’s dispute in the Rhondda is still unsettled. Themen 
contend that it is illegal to keep back money from their wages 
unless they are agreed as to the disbursement. 

Manufacturers are steadily increasing their stocks of foreign ore, 
and price remains moderate enough to tempt them to do so. 
Possibly freights will advance. In the Swansea district they are 
decidedly looking up, and in Cardiff firm, especially in the ore 
trade, on account of the few boats e ed, 

Tin-plate continues in good form, both in the Newport and 
Swansea districts. In the latter the export last week was over 
55,000 boxes and the make 45,000 boxes, in round numbers. This 
shows that the works are again at full power. Stocks amount to 
105,000 boxes, or almost double the quantity at this period last 
year. In pig iron and steel bar there have been large imports. 
Prices are not quite so advanced as makers wish, the principal 
trade being in coke and Bessemer at 13s, to 13s. 1 Best brands 
command 13s, 3d., and some sales have even been effected at 13s. 6d. 
Considering that tin is high and pig iron and steel bars advanced, 
prices should go up for makers to do any good. Tin is at £101; 
pig iron at 42s, : 


A Navat and Colonial Engineering Exhibition is to be held at 
Islington next year. It is being organised by Mr. Samson Barnett, 
4, Westminster-chambers, S.W., by whom the Marine Exhibition 
was organised three years ago. 

Prick oF LocaL TIME-TABLES.—At various London suburban 
stations, such as those of the London and Brighton Company, little 
pocket time-tables, sheets about the size of notepaper, are sold for 
one penny each. Almost all of these are bought by the regular 
users of the line. The price at which the tables are sold realises a 
profit of over 1000 per cent. Are the railway companies mean 
enough to treat their customers in this way, or who does it? 


WANTED, A STEAM DrREDGER.—The Secretary of State for Foreign 
Affairs has received a dispatch from her Majesty’s Consul at Gothen- 
burg enclosing the following advertiesment from the ‘‘ Gétebo 
Handles och Sjofarts Tidning” of the 28th ult.:—“‘ Steam Dredger.— 
The harbour authorities at Ystad receive offers before the 15th 
of November for the delivery of a steam dredger of wood or iron of 
15 to 20-horse power. Depth to be dredged 22ft. to 24ft., hard 
clay. The dredger must be of modern construction, and the offer, 
accompanied by a detailed ification and statement of time of 
delivery.” Applications should be sent to the ‘‘ Hamndirektionen,” 
Ystad, Sweden. 
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NEW COMPANIES. 


Tae following companies have just been regis- 
tered :— 
Bloxham Ironstone Company, Limited, 

This company was registered on the 21st ult., 
with a capital of £50,(00 in £1 shares, to acquire 
and work ironstone and other mines, and to 
manufacture and deal in every kind of iron and 
steel, The subscribers are :— 


8) 
A. M. Napier, 9, Wilkinson-street, South Lam- 
M. Hearon, 171, Breakespeare-road, Brockley .. 
8. T. Ellis, 6, Russell-grove, Brixton, clerk.. .. 
W. J. Griffiths, 4, Percy-terrace, Greenwich os 
W. Silver, 45, Tottenham-street, Fitzroy-square, 
C. Beddall, 23, Cornhill, insurance broker .. .. 
H. pe, 4, Hope-villas, Dulwich, insurance 


The subscribers are to appoint the first directors. 


Contract Construction Company, Limited, 
On the 27th ult. this company was registered 
with a capital of £10,600, divided into 600 
founders’ shares of £1 each, and 1000 10 per cent. 
preference shares of £10 each, to construct, equip, 
manage, maintain, and work railways, tramways, 
bridges, buildings, telegraph lines and cables, 
and all kinds of public and private work, and to 
assist other persons and companies engaged in 
such works; also to transact business as general 
contractors and financiers, The subscribers 
are :— 
Shares. 
*E. J. Bailey, Lordship-lane, East Dulwich.. .. 30 
*J. C. Bolton, 26, Great St. Helens, c 


*C. C. Cramp, 1, Boscombe-road, Uxbridge-road, 
engineer .. 80 


*Wm. Penrose Green, 9, Newton-grove, Leeds, 

*“W. Lyster Holt, C.E., 17, Parliament-street .. 30 
be 10, Station-road, Harlesden, commis- 

*E. E. Walduck, 148, Gresham House .. .. .. 30 

The number of directors is not to exceed seven ; 
qualification, £300 in shares; the first are the 
subscribers denoted by an asterisk, and one other 
to be appointed by the subscribers. The first 
directors are to retain office for five years. The 
remuneration of the directors will, after the 
expiration of five years, be fixed by the share- 
holders, provision having been made for the 
entire satisfaction of their remuneration during 
that period by the issue of fully-paid shares, 
The following appointments have been made in 
connection with the company, viz.:—Mr. John 
Sproxton, of 148, Gresham House, to be secre- 
tary; Mr. William Lyster Holt to be engineer ; 
and Mr. Edward Marley Chubb, of 11, Pancras- 
lane, to be solicitor to the company. 


Hiudrocarbon Gas Light and Fud Company, 
Limited, 

This company proposes to manufacture and deal 
in gas and gas apparatus and machinery, and for 
such purposes will acquire the following patents : 
—No. 9733, dated July 28th, 1886, for ‘‘ improve- 
ments in apparatus for heating and cooljng 
fluids ;” No. 12,340, for ‘‘improvements in appa- 
ratus for the manufacture of gas from fluid 
hydrocarbon.” The company was registered on 
the 25th ult., with a capital of £120,000, in £10 
shares, The subscribers are :— 


A. W. Rixon, 10, Austin Friars, solicitor .. .. 
*QG, Allan, C.E., 10, Austin Friars .. .. .. .. 
A. P. Meikle, The Avenue, Gipsy Hill, accountant 
J. Anderson, 31, Poultry, chartered accountant... 
*T. S. Lindsay, 4, Oakhill-park, Hampstead, ac- 
*B. F. Weeks, 33, St. Oswald’s-road, merchant .. 
C. Monkton, C.E., Pinner .. .. .. 
The number of directors is not to be less than 
three, nor more than seven; qualification, fifty 
shares ; the first are the subscribers denoted by an 
asterisk ; remuneration, £1000 per annum, 


Inman and rns 2 Steamship Company, 
mited. 

This company was registered on the 23rd ult., 

with a capital of £1,000,000, in £10 shares, to 

carry on the business of a steamship pany in 


tors may receive such remunerat on as the com- 
pany in general meeting may appoint. 


Liverpool and Great Western Steamship Company, 
Limited, 


This company pro to carry on the business 
of a shipowner in all its branches, and for such 
—_—_ will enter into an agreement with the 
iverpool and Great Western Steam Company, 
Limited, and its liquidators, Messrs. Gordon, 
Ross, Henry Davis Pickford, and William Durant 
Mack. It was incorporated on the 27th ult., with 
a capital of £500,000, in 1250 shares of £40 each. 
The subscribers are :— 
Gordon Ross, 26, Preeson’s-road, Liverpool, mer- 
J. G. Brown, 32, Chapel-street, Liverpool, mer- 
Chant .. ce ce ce ce eco ce 
W. D. Mack, Oriel Chambers, Liverpool, zhip- 
J. 8. Mack, Oriel Chambers, Liverpool, ship- 
H. Nash, Tower-buildings, Liverpoo), merchant 
W. Pearce, Guvan, Glasgow, shipbuilder .. .. 
R Barnwell, Govan, Glasgow, shipbuilder .. .. 
H. D. Pickford, 9, Exchange-buildings, Liverpool, 
marine insurance broker... .. .. 
The number of directors is not to be less than 
three nor more than eight; qualification, £1000 
in shares; the subscribers are to appoint the 
first ; the company in general meeting will deter- 
mine remuneration. 


London and Counties’ Saw Mills Company, 
Linited. 

This company was registered on the 23rd ult., 
with a capital of £30,000, in £1 shares, to esta- 
blish and carry on in London or elsewhere saw 
mills with steam or other power, and for such 

urposes to acquire and work the letters patent 

or the United Kingdom dated 15th February, 
1879, and 27th January, 1885, respectively, 
granted to Mr. John Watts, of Bristol, for ‘‘im- 
provements in endless band saw machines,” The 
subscribers are :— 


F. W. Hodges, 35, Gowlett-road, Dulwich, sur- 
J. 68, Cheapside, accountant .. .. .. 
Wm. Scott, 3, Broad-street-buildings, stock and 
E. W. Austin, 3, 4, and 5, Queen-street, ac- 
C. Minns, C.E., 87, Walbrook .. .. .. .. «. 
G. Levick, Parliament-mansions, Victoria-street, 
E, E. Allen, C.E., 111, Cheyne-walk, Chelsea .. 
The number of directors is not to be less than 
four, nor more than ten; qualification, fifty 
shares; the subscribers are to appoint the first. 
The remuneration of the directors other than the 
managing director, beside ordinary attendance 
fees, will be £500 per annum, or any less sum 
payable half-yearly; but in those years in which 
the net profits are insufficient to pay £10 per cent. 
dividend, the directors are to forego their remu- 
neration either wholly or to such an extent as will 
enable £10 per cent. per annum for the half-year 
to be paid. In the event of the dividend being 
15 per cent, per annum, the board will be entitled 
to £1000, providing the net profits after such 
dividend be sufficient for the purpose. 


Robert Stephenson and Co., Limited, 

This company was originally by deed of settle- 
ment, dated 30th June, 1886, and was registered 
as a limited company on the 22nd ult. with a 
capital of £400,000, in £100 shares. The object 
of the company is to take over the partnership 
business of Messrs. Robert Stephenson and Co., 
of Neweastle-on-Tyne, engine manufacturezs. 
The partners in the business are George Robert 
Stephenson, Sir Joseph Whitwell Pease, Robert 
Stephenson, and George Stephenson. The com- 
pany will take over the lands, buildings, ma- 
chinery, and all other assets of the firm, and 
these, after deducting the liabilities, are of 
the estimated value of £165,975, which 
amount will be satisfied by the issue of shares 
credited with £75 as paid upon each. 2278 
shares are taken up, and are paid up to the 
baa of £75 per share. The following is a list 


all branches, and for such purpose to enter into 
an agreement with the International Navigation 
Company, Messrs. Peter Wright and Sons, and 
Messrs. Richardson, Spence, and Co, The sub- 
scribers are :— 


ES} 
— ae, 17, Water-street, Liverpcol, mer- 
E. Taylor, 17, Water street, Liverpcol, mer- 
Hy. Wilding, 17, Water-street, Liverpool, manager 
Wm. Anderson, 17, Waterstreet, Liverpool, 
W. J. Arrowsmith, 17, Water-street, Liverpool, 
T. H. W. Withers, 17, Water-street, Liverpool, 
J. 5. Willett, 17, Water-street, Liverpool, sales- 
The ber of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first; the company in general 
meeting will determine remuneration, 


Lancashire Simplexe Loom Company, Limited. 

This company was registered on the 25th ult., 
with a capital of £10,000, in £1 shares, to acquire 
and work the letters patent No, 3352, dated 6th 
July, 1883, for improvements in smallware looms, 
and partly applicable to other looms, together 
with the plant and stock-in-trade of the vendor, 
Mr. C. Prest, situate upon the Jersey-street 


Mills, Ancoats, Manchester. The subscribers 
are :— 
Shares. 
J. Lucas, Leamington, houseagent .. .. .. 1 
H. Kelvin, 18, St. Ann-street, Manchester, ac- 
E. A. Boyer, 9, Albert-square, Manchester, char- 
tered accountant .. oe 1 
R. Prest, 47, Spring-gardens, Manchester, 
Armstrong, Urinston, traveller .. .. .. .. 1 
Shelton, Salford, clerk .. .. os 1 
8. R. Freeman, Moss Side, accountant .. .. .. 1 
Directors qualification, fifty shares. After 


£10 per cent. dividend has been paid, the direc- 


Shares. 
C. E. Carr,Gateshead .. .. .. .. O64 
*David Dale, Darlington .. .. .. .. 20 


*J. McIntyre, jun., Newcastle.. .. .. .. .. 64 
*Sir Joseph Whitwell Pease, Bart., M.P., Hutton 
*Arthur Pease, Darlington.. .. .. .. 312 
Sir J. Whitwell Pease, Bart., M.P., and Arthur 
A. E. Pease, M.P., Pinchintheyse House, York- 
hire 20 


*G. R. Stephenson, C.E., Victoria-street, West- 

Robt. Stephenson, South-street, Newcastle, engine 

*George Stephenson, South-street, Newcastle, 

engine manufacturer .. .. .. co ce 

The number of directors is not to be less than 
three, nor more than seven ; the first are the sub- 
scribers denoted by an asterisk, Mr. G. R. 
Steph is appointed chairman, and Sir J. W. 
Pease, Bart., M.P., vice-chairman. The former 
will be entitled to £1000 per annum, and the 
latter to £200 per annum. Messrs. Robert 
Stephenson and George Steph are appointed 
managing directors, each at a salary of £500 per 
annum. The remuneration of the ordinary 
directors will be determined by the company in 
general meeting. The qualification for subse- 
quent directors will be the holding of shares to 
the nominal value of £2000. 


SouTH KENsINcTon MusEuM.—Visitors during 
the week cnding October 30th, 1886:—On 
Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9741; mercantile 
marine, Indian section, and other collections, 
3188, _On Wednesday, Thursday, and Friday, 
admission 6d., from 10 a.m. to 4 p.m., Museum, 
1468; mercantile marine, Indian section, and 
other collections, 232. Total, 14,629. Average 
of corresponding week in former years, 14,444. 
Total from the opening of the Museum, 


25,238,988, 


THE PATENT JOURNAL. 


Condensed from the Journal of the Com missioners o, 
Patents. 


Applications for Letters Patent. 


*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 

25th October, 1886. 

13,657. Motive-PoweR Encines, T. McCarter and T. 
Cooper, London. 

13,658. TREATMENT of Trin Scrap, &c, W., F. E., and 
A. 8. Elmore, London. 

13,659. Fei1tpinc Combination Boot, R. C. Bowley, 
London. 


13,740. Wuees for Venictes, H. H. Lake.—(H. W. 
Fowler, United States.) 

13,741. MECHANICAL TeLEPHoneE, H. H. Lake.—(M. G. 
Farmer, United States.) 

13,742. of Fuop, H. H. Lake.—{P. B. Rose, 
United States.) 

13,743. SHELLS for ORDNANCE and Guys, M. Delmard, 


London. 

13,744. Tus for Hotpine Burrer, &c., H. F. Coombs, 
London. 

13,745. Cuurns, H. F. Coombs, London. 

13,746. HANDLE tor Box Covers, H. F. Coomts.—(J/. 
Emery, Canada.) 


October, 1856. 


13,747. Tressixc and Pressing Macuines, G. Wood, 
Mauchester. 
13,748. TRIMMINGS, J. W. Thompson and J. W. Gerton, 


13,660. ComBrnaTIon Evectricat Switcs, Sir D. L. 
Salomons, O. E. Woodhouse, and F. L. R 
London. 


26th October, 1886. 
13,661. HaNDLE Socket for Saucepans, &c., F. Baker, 


mdop. 

13,662. Gas and AtmMo:PHERIC BurserR, J. Rebbla, 
near Dewsbury. 

13,663. SupporTING, &c., DyNAMO-ELECTRIC MoToks, 
¥F. Wynne, London. 

13,664. Propucine and Storinc Moiive Power, G. 

uarrie, London. 

13,665. Propucixa Exectricity for Licutine, &c., 
Purposgs, G. Quarrie, London. 

13,6€6. or Tapes, W. H. Barratt. London. 

13 667. Pins, &c., J. Appleby, Birmingham. 

13,668. PREPARING SILK Cocooas fur KebLine, E. W. 
Serrell, jun., Paris. 

13,669. Too.s for Forminc Bevet Grooves in the 
Movutus of D. Rylands and &. Stoner, 
Barnsley. 

13,670. Hixce Joint for Step Lappers, J. Summer- 
scales and H. C. Longsdon, Halifax. 

13,671. CENTRIFUGAL Macaines, D. McC. Weston, 


ndon. 

13,672. Fo_pine Fire-escapPe, G. Worsley, jun., and J. 
Brelsford, Manchester. 

13,673. STopPERING BoiTLEs, F. Coe, Manchester. 

13,674. Heatine or Licntine, G. T. Chinnery, New- 
castle-on-Tyne. 

13,675. ORNAMENTATION of Gas Lamps, J. Whitehead, 
Birmingham. 


13,676. LusricaTion of Stream Enoine and other 
Sxarts, G. A. J. Schott, Bradford. 

13,677. Tensis or Racket Bat, J. Hudson, Birming- 
h 


am. 

13,678. Matt for Brewrne, &c., J. and R. B. 
Bonthrone, Glasgow. 

13,679. Bep Pans, &c., C. F. Forshaw, Bradford. 

13,680. Drawine Iron and STEEL Bars through Digs, 
B. C. Tilghman, London. 

13,681. ARTiFicIAL Ear-prtm, H. J. Allison.—(F. 
Hiscox, United States.) 

13,682, Coatinc METAL or SnHezts, J. R. 
Turnock, South Wales. 

13,683, Ticket Houper, J. B. Chaplin, Hal- 
t 


13,684. SHips or NaviGABLE G. B. Proctor, 
Liverpool. 

13,685. F.RE-EXTINGUISHING Apparatus, W. Miller, 

lasgow. 

13,636. Sarery or Miners’ Lamps, J. Laid'er, Durham. 

13,687. Raisine Liquips by COMPRESSED AIR, J. Fyffe, 
Dundee. 

13,688. OpeNntnG and CLosING Fan-Licut Winpows, N. 
B. Locke, Glasgow. 

13,689. Clamp or Bripce for use in SecurixG Caps or 
Covers for Oririces in STEAM GENERATORS, C. 
McNeil, jun., Glasgow. 

13,690. CisTERN VaLve, R. Newbery, 
London. 

13,691. WasHers for Loc k1nG Nuts, G. H. Hovey, jun., 
and F. A. Warlow, Shetiield. 

13,692. CLaMPING Dev.ces, W. W. Popplewell.—(W. D. 
kiger, United States.) 

13 6¥3, CLEANING the Pans, &c., of CLosers, J. Gozney, 
London. 

18,694. CLEANING or SHARPENING Knives, &c., P. A. 
Martin, Birmingham. 

13,695. HEaRTHs, &c., G. G. Hattersley, Sheffield. 

13,696. and WaLkine-sTick HoLper, G. 
Finney, Liverpool. 

13,697. Button, J. Neuflies. Birmingham. 

13,698. Door Furniture, J. Brownrigg. Windermere. 

13,699. Layine Rais, J. B. Bell, Grantham. 

13,700. Lapigs’ Fur Boas, H. Davis, London. 

13,701. Gas Lamp, F. Siemens, London. 

13,702. CALCULATING MacaINE for Wonkina Sums, J. 
Wright, Bradford. 

13,703. UMBRELLA Ries and Stretcuers, W. Corder, 


iD. 
13,764. Courtine of Raitway, &c., CARRIAGES, G. W. 
Moon, London. 
13,705. Fastenincs for Gioves, &c., C. H. Pugh, 


ndon. 

13,706. SreaAM Enoaines, H. Wormald and J. Har- 
greaves, Lundon. 

13,707. Music Stroors, &c., G. F. Beutmer and A. A. 
Lateultre, Londun. 

13,708. Revo.tvine Harr-prss, G. F. Beutner and A. A. 
Lateulére, London. 

13,709. Fiy-catcuers, Z, F. Xevers, London. 

13.710. PERMANENT Way of Kal_ways, A. M. Clark.— 
(B. C. Davis, United States.) 

13.711. AGRICULTURAL DRILLs, C. Cottis, London. 

12,712, DyNAMO-ELECTRIC MACHINES, A. M. (lark.— 
(The Electrotechnische Fabrik Cannstatt [Wirth and 
Co.,) Germany.) 

13,718, Horse Cottars, A. M. Clark.—(A. Duyresne, 


rance. 

13,714. TREaTING Hemp, &c., E. Edwards.—(H. 
Germany. 

13,715. AppLiances for DeLtiveRinG PrePpaip NEws- 
PAPERS, W. 8. Oliver, London. 

13.716. Brakes fur Raitroaps, 8S. R. Kneeland, 


ndon. 

18,717. Manure, H. H. Lake.—(H. 0. Peabody, United 
tates. 

13,718. Naiis, G. J. Capewell, London. 

13,719. Wrappers for Borties, J. N. Beach and G,. H. 
. Smyth, London, 

TraveLtina Dressina Bacs, W. F. Williams, 

Lon 


on. 

13,721. Syrinces, A. J. Boult.—(Z. W. Creecy, United 
) 

13,722. KaG and Rope Co1Tinc Macuines, J. Nuttall, 


ndon, 

13,723. Boiters, H H. Lake.—(IV. S. Post and H. de 
W. Sayer, United States.) 

13,724. Puttey, W. J. Brewer, London. 

13,725. ComBiNED Brett and Braces, A. T. Bending, 


ndon. 
Toot fur Tiss, R. and E. Holbrook, 


mdon. 

13,727. Gas Esaines, H. E. Newton.—(P. Murray, 
Jun., United States.) 

13,728. Rorary Esaines, C. Griffin, London. 

Coupiines and Brake, J. Collins, 

mdon. 

13,730. WaTeR Supp.y CisTerN, R. Crane, London. 

13,731. Lock, C. 4. Letzing, London, 

13,732, MovaBLE TARGETS for SK1kMi8HING, E. Midgley, 


mdon. 
13,733. VALVE ARRANGEMENT for CLosets, E. Pearson, 
London. 
13,734. Biscuit Breap, E. Serrant, London. 
13,785. Reaping and Mow:Ne Macurnes, A. Simpson, 
ndon. 
13,736. Reapixnc and Mowina Macaryes, A, Simpson, 
mdon. 
13,737. ExpaNpDING Piston Rixos, J. D. Churchill, 
London. 
18,788. Matt, &c., H. H. Lake.—(J. W. Free, United 
8. 


States. 
13,739. Scrott Work, F. Hainsworth, London. 


13,749. Steamers and other Vesses, H. B. Barlow.— 
(J. Scott, India.) 

13,750. NavigaBLe Batioon, F. Vanek and A. Edel- 
stein, London. 

13,751. Fenpers, F. R. Baker, Birmingham. 

13,752. InpucinG ComBustion, G. T. Chinnery, New- 
castle-on-Tyne. 

13,753. FurRNacgs, J. Newton, Sheffield. 

13,754. Picket and Tent Pro, C. E. Jeffecck, Sheffield, 

13 755, DrawinG Pens from PENHOLDERs, W. Gaekill, 
London. 

13,756. ADJUSTING RatLway SicNaL Wires, J. P. 
Annett, Eastleigh. 

13,757. a ATTACHMENT or CoUPLER, T. Fex, 

effield. 

13,758. PREPARING a DIGESTIVE Supsta ce, J. and T. 
A. Marshall, Glasgow. 

13,759. FasTENER for Buttons, R. J. Urquhirt and T. 
Humpbreys, Chorlton cum-Hardy. 

13,760. Hover for Pencits, J. Buckland, 
Taunton. 

13,761. ConstructiInG, &c., ELectric Arc Lamps, W. 
Rowbotham and F. 8. Worsley, Manchester. 

13,762. MANUFACTURE of HybLRaTED CAKBONATE of 
Maones.a, &c., W. Bramley aud W. P. Cochrane, 
Redcar. 

13,763. GRIDIRON CARRIAGE Steps, J. G. Harrison, 
Birmingham. 

13,764. MEASURING PEOPLE AUTOMATICALLY, J. H. 
Airey, Sunderland, 

13,765. STRAINING OIL, Liquips, &c., J. Stott, London. 

13,766. SPANNERS, J. Brown and J. Howard, Liverpool. 

13,767. Evavatine and DiscHarGinc Mup, &¢., W. 
Bull, Liverpool. 

13,768. WasHinG Graln from Stoyegs, &c., J. E. Shaw, 
Liverpool. 

13,769. DetacHaBLe Drivine Cuains, F. H. Harriscn 
and G. T. Wildsmith, London. 

13,770. TUILET Purposgs, 8. Travado, London. 

71. Raisinc and LowerinG Costume J. 
Goodwin, London. 

13,772. HanGinG SHort Wixpow Buixps, W. H. M. 
Knight, London. 

13,773. PReventine the Escape of Soor into Rooms 
dwing Cuimnty Sweepinc, W. H. M. Kuight, 
London. 

13,774. Boors and Suoes, F, L. Smith and F. Tidy, 


ndon. 

13,775. Kittinc Lime, &c., in Hives, C. I. Palmer, 
London. 

13,776. Fa>TeninG the Loops of Reiss, &c, S., J., and 
T. Copland, Glasgow. 

13,777. SUBMARINE ILLUMINATED TeLrscope, J. J. 
Fletcher and H. Moreton, London. 

13,778. J. Harper, 
London. 

13,779. Hotpinc Wispow SasHes for Raitway 
CarriaGes, &c., E, R. Calthrop, London. 

13,78¢. Process for the Prupucrion of Azo CoLorrs 
from UORTHOSULPHO Or ORTHOCARBO ACID Of BENZI- 
DINE, D. Abel.— (Actiengesellschuyt yur Anilin- Fab- 
rekation, Germany.) 

13,781. WRouGHT [koN Barrow WHEEL, T. E. and W. 
R. Rowland, Fenny Stratford. 

13,782. VELOCIPEDES, A. C. and J. Sterry, London. 

13,783. FRAMES tor DisPLaAYING PHOTOGRAPHS, &c., W. 
Moffatt and W. Scott, Glasgow. 

13,724. SIOPPERING Botties, &c., H. 
London. 

13,785. FIRE-EXTINGUISHER, H. Bateman, London. 

13,786. CLEANING and Cuimntys, D. Webster 
and P. Pfeiffer, London. 

13,787. Pumps, W. H. Cloud, London. 

13,788. REGENERATIVE Gas Lamps, F. Siemens, 
London. 

13,789. COMBINED EvaporaTiInG and CALcinina 
nACk, F, Siemens, London, 

13,790. Erectric Licnt Switcues, G. Binswanger and 
H. Hirsch, London. 

13,791. DEopoRIsING SEwaGe, P. A. Ames, London. 

13,792. Boxxs of L. Gunn aud J. Perry, 
London. 

13,793. ANNEALING Pots, E. I. H. E. Whitehcuse, 

ndon. 

13,794. SUSPENDED HaLt Lamps, C. W. Torr, London, 

13,795. Drawine-orr Liguips from the SURFACE 
witsout Kt Movine SEDiMENT, E. Daniel, London. 

13,796. ScornInG CaRDBOARD, L. Gunn and J. Perry, 
London. 

13,797. Meta &c., D. Clark, London. 

13,79. Toots tor MOULDInG in MovTas of 
Buttes, H. Codd, London. 

13,799. Liguip for PReventinc INckUsTaTI N in 
Boicers, W. G. Gard, London. 

13,80. PROPULSION of VessELs, E. Davies, London. 

13,801. INCREASING DRAUGHT of Gas, &c., FLUES, RK. A. 
tmith and W. Clark, London. 

13,802. CONSTRUCTION of VALVULAR AppaRaTus of 
SypPHon BoTTLes, H. Gelbfuss.—(The Hanover Vul- 
canite Company, Germany.) 

13,03. ‘LUnksTs for Guns, H. H. Lake.—(La Compagnie 
de hives-Lille, France ) 

13,804. Scrapers for FueL Economiser Tvees, Sir E, 
Green, Bart., M.P., London. 

13,505. KoraryY Morive Power J. G. Tongue. 
—(A. Brunner, Switzerland.) 


Bateman, 


28th October, 1886. 


13,806. APPLIANCE for F1x1nc WIRE 
w boxes, E, Birch and J. H. Batty, Mauchester. 
13,807. ComMBINED Inkweit, H. Maynard, 
Newton-le- Willows. 

13.208. REGISTERING the MILES TRAVELLED by Trap, 
éc., McShane, Camlough. 

13,t0¥. BALL Casi0k for Fun NiTURE, J. W. T. Stephens, 
Southfields. 

13,810. ExcavaTine and DeLiveRING Macuine, J. W. 
T. Stephens, Southtields. 

13,811. PULVeKIsING 8. Mason, Leicester. 

13,812, PaPER-HULDER, J. Chambers.— Luv nett, 
Canada.) 

13,813. Gas Heatinc Stoves, H. J. Davies and H. C. 
Turner, London. 

13,814. ANILIN® Dyerne, A. Aykroyd, W. E. 
Aykroyd, and J. Smith, Liverpool. 

13,815. BENDING Plates, A. Smith, Glasgow. 

14,316. for HoLpine Fabrics, C. Longluttum, 
Bradford. 

13,8i7. ATTACHMENT for Brace Buck es, A. S. Taylor, 
Manchester, and W. H. Walker, Birmingham. 

13,818. Forcing into CyLinpers, J. Dickman, 
Newcastle-on-Tyne. 

13,819. sr“amM WasHiING Macuines, J. [leselwood, Man- 
chester. 

13,820. WasHinc Macuines foc Launprigs, J. Hesel- 
wood, Manchester. 

13,821. SOaPING, &C., TEXTILE MaTERIALS, &c., J. Hesel- 
wood, Manchester. 

13,822. Mera.s, J. Hibbert and T. Clarke, 
Manchester. 


tt 
4 
—— & 
4 
13,823. ARTIFICIAL MANuFacTUuRE of Coat, F. V. 
Hadlow, Luxted. 
13,824, Gas Fines, A. Thomson, Glasgow. ; 


878 THE'ENGINEER. Nov. 5, 1886. 
demand f springs The Wyndham | amounted on the Ist inst. to 300,618 tons, a decrease of | at which their leaders exhorted them to stand firm. Some of the 
by 210 tons since the 25th ult. The increase during last month was Ghat tho sent tom end 
discoveries to the west of its present work is consider- | 796 tons, the smallest which has taken place for a rable | they were not earning enough to meet the wants of their families, 


is 
able activity in the Bigrigg district. In ition to the d pit 
sunk by Lindon, Mesers. Charles Cammell and 
sunk a deep pit and found ore at a depth of over 100 fathoms, 
which is now ready for raising. The Maryport Company, at 
Pallatiat, has opened out a new pit, in a district which has pre- 
viously been bored, but always unsuccessfully until this company 
discovered ore. The ore is found in a new and unlooked-for position, 


being in a sandstone, instead of the limestone, The ore 
is of excellent quality. The outputat the mines is about 
This discovery has been the means of stimu- 


1200 tons a week. 
lating a research in this new district, and already a good many 
bore-holes have been put down. A new company, the Southam 
Mining Company, has ~« very successful in its boring operations, 
and is now sinking a pit which is daily expected to reach the iron 
in the sandstone and is of rich quality. Leconfield’s mines at 
Bigrigg, which are the oldest in the district, are still successfully 
me Bore-holes have recently been put down on Clinty 
Br>w, and have been successful in finding a good body of ore 30ft. in 
thickness in two or three bore-holes. They are driving to this 
deposit from the pit, which is situated about 150 yards to the east. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Dr. C. B. WessTER, who has been consul for the United States 
in Sheffield for many years, is now to be succeeded by Mr. Benjamin 
Folsom, cousin of Mrs. Cleveland, the President’s wife. The first 
intimation of the appointment was a two-line announcement in the 
Times in the letter of their usually well-informed Philadelphia 
correspondent. It has now been confirmed, and Mr. Folsom, who 
is stated to be a lawyer, aged thirty-two, is expected to be here 
before Christmas. The American papers of his ee 
in terms of approval. If he is as acceptable as Dr. Webster has 


been, he will be welcomed. The doctor, though a patriotic | Pied 


American, has been highly successful in reconciling duty to his 
country with satisfaction to the many firms here who trade with 
the States, and his removal will be regretted by busi firms 
generally. Our American cousins are not very courteous in their 
appointments to consulates. The first announcement of any change 
is usually obtained from the newspapers, unless it comes in the 
still more abrupt form of the new man stepping in with his creden- 
tials and the other walking out. 

The American trading year ends on September 30th, and the 
returns enable us to see the course of Sheffield business during the 
twelve months. The total value for the year just ended is 
£523,187 13s. 24d., an increase of £73,841 1s. 14d. on 1885. In our 
two great ities—steel and cutlery—steel has increased by 
£37,344 12s. 5d., and cutlery by £34,527 10s. 4d. The values for 
the four quarters of the year were as follows :—December, 1885, 
stcel, £64,657; cutlery, £45,483; March, 1886, steel, £62,272; 
cutlery, £36,181; June, 1886, steel, £64,241; cutlery, £45,279; 
September, 1886, steel, £66,141; cutlery, £51,557. The to’ 
values of steel and cutlery exported to the United States — 
the year ending September 30th were £256,312 8s. 10d. 
£178,506 16s. 9}d. respectively. 

Oar municipal elections were fought this year mainly on a ques- 
tion of trade. A series of charges has mad i heffield 
manufacturers and merchants of importing German and 
reselling them with Sheffield labels as Sheffield 8, of mark- 
ing on wares a superior mark to what they really are. The trade 
council appointed a committee to inquire into the allegations, and 
rejected the report of a majority of its committee as not established 
by the evidence adduced, ultimately adopting, by a large majority, 
the report of a minority of that committee, which was of a more 
moderate character, and recommended an extension of existing 
legislation to meet those objectionable features which were 
admitted. This did not satisfy the trade unionists, who made no 
secret of their desire to have a Royal Commission on the 
employers, in return for the Royal Commission on ratten- 
ing in the Broadbead days. The agitation was cleverly and 
vigorously worked; the artisans were told that these practices 
prevailed to an enormous extent, and were the cause of the 
scarcity of work; and the trade organisations were thrown into the 
scale. ‘* Down with false marking !” was the cry, and it succeeded. 
Three wards only were contested, but in all these, the candidates 
=~ es unions at their at the 

the There is a motion on the agenda paper for next Town 
Council. in favour of parliamen: powers by 
extending the Merchandise Marks Act; but it is erstood that 
those who are now in a majority in the Town Council will feel 
themselves compelled to concede what the trades unions demand— 
a Royal Commission to inquire into the practices, the extreme 
section of the successful party at the polls evidentl: ieving they 
can obtain evidence, under an indemnity, which will reveal a great 
deal more than has already been made public. 

Of course, no one defends false marking and fraudulent trading. 
The difficulty is not in that direction. At present almost every 
ironmonger in the country has his own name and address stamped 
on the table knives he sells; yet nobody supposes he ever made a 
knife, and probably he never saw one made in his life. In getting 
his name on the blade he advertises his business, and, practically, 
gives his personal guarantee—standing in the place of the manu- 
facturer—that the goods are what he professes them to 
be. He has not his name “struck” with any inten- 
tion to deceive, and the customer is not deceived any more 
than the person who steps into a confectioner’s shop and buys 
** Nouveautés de Paris” which never saw France. Yet one of the 
requirements of the new crusade is that every manufacturer stamps 
his own name on his goods. To prevent and punish false trading 
is most desirable; but there is reason in all thi Meanwhile the 
wild and extravagant statements first circulated—now withdrawn, 
and admitted by the Town Council Committee to be baseless—are 
doing duty in the hands of American and German rivals to the 
detriment of Sheffield trade. Here.is how the Chicago Tribune 
of March 8th, 1886, “piles up the agony” against our good old 
town in flaming head-lines, such as press- le out West know so 
well to display:—“ Perfidy at Sheffield. e great Cutlery Manu- 
facturers Playing Havoc with their City’s Reputation—Importing 

xporting 


Inferior German Goods and Re-e: them as Home Manufac- 
over.” then fo! w portions an article written, pri 
and published in Sheffield ! 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
THE amount of business done in Cleveland pig iron during the 
Consumers are not 


and even as low as 32s. 74d. per ton, or 3d. to 44d. ton less | land 


iron is also now at 3d. per 
however, con- 
do not appear 


ton, or 6d. less 
At Glasgow 


ounted to 41,317 tons, as 35,700 tons in September. 
13,422 tons; Denmark and Sweden, 4437 tons ; Australia, 
; and America, 2659 tons. 

e finished iron trade is again dull, but prices are the same as 
last week. 

The certificate issued by the accountants to the Durham coal 
trade shows that the net average selling of coal for the three 
months ending September 30th was 4s. 4°63d. per ton. The present 
rate of wages will not be disturbed. 

The owners of the Hutton Henry Colliery, near Hartlepool, 
appear to have discovered in their pit workings a shale containing 

troleum, similar to that which is found in certain districts in 

. The shale has been analysed, and pronounced to be 
rich enough in hydro-carbons to be decid: of commerial value. 
The quantity available without extra cost in wor is not yet 
ascertained. Should further investigation prove that a new 
industry can be founded upon the discovery, it will be: welcome 
news to the ietors of the colliery, one of whom is Mr, Joseph 
Dodds, M.P. me years ago a considerable portion of the pit 
shaft fell in, and the consequences of that disaster has been a 
Avvton Rolling Mills, Middlesbrough, belonging to M 

The Ayrton i ills, Mi » ‘essrs, 
Jones Brothers, have just been re-s' » after being closed for 
about fifteen months. Only the sheet mill and nailworks are, 
however, in operation. The plate mills, which used to make 300 
tons per week of iron plates, still remain inoperative, and are not 
likely to be set going at present. The sheet mills are mainly occu- 

ied in rolling call and steel scrap of various kinds 
into nail sheets. The cut nails made at the nailworks are now all 
of steel, iron nails being quite unsaleable. 

Inasmuch as the ships now building and recently ordered at 
east-coast yards are in almost every case of steel, there is little 
prospect of any more iron plate mills starting. Those already 
going have considerable difficulty in obtaining sufficient specifica- 
tions to work regularly. Neither are the proprietors any better 
off for the small advance in price they have obtained, as the extra 
cost on materials completely absorbs it. ‘ 

The venerable firm of Robert Stephenson and Co., engine 
builders, of Newcastle-on-Tyne, is about to follow the prevailing 
fashion and become a limited com . More than sixty years 
have elapsed since the late George Stephenson, Edward Pease, of 
Darlington, Thomas Richardson, of Ayton, put down a 
thousand pounds each, in order to start, in South-street, New- 
castle, the factory which afterwards became so famous throughout 
the world. For five-and-twenty or thirty years it took the lead of 
all competitors in its own specialities. tterly, however, numer- 
ous works have contested with it the first position. Many of 
these have been more systematically laid out, are better situated, 
and are furnished with more modern machinery and appliances, 
In the matter, however, of an abundant supply of skilled labour, 
the old place always had an advantage, and perhaps still retains it. 
It been, indeed, a very nursery of mechanical engineers for 
the whole world. Wherever engineers or mechanics are found in 
any quantity there is sure to be someone or other with a North- 
umbrian accent hailing from ‘‘Stephenson’s.” The original 
Stephensons have, of course, been gone for more than a quarter 
of a century, but the men they. train ed are still numerous, and 
still very much to the front. ward Pease, too, has been dead 
for an equal length of time, but his grandsons, Sir Joseph and 
Arthur Pease, appear as directors and large shareholders in the new 
limited company. The shipyard belonging to Messrs. McIntyre and 
Co., of Hebi -on-Tyne, is to be absorbed by the new company ; 
for the tendency in these times is for shipbuilders and marine 

to amalgamate, and to work into each other’s hands. 
The old régime may be said to have passed away when Mr. 
Douglass, general manager, and formerly a pupil at the works, 
died. A new régime, in accordance with the spirit of the age, has 
commenced. Whatever disadvan or drawbacks may have 
hitherto existed will, no doubt, now be removed, and every advan- 
tage will be cultivated and developed. directora‘ 
future of this Sne concern will be equal to, if it does not 
surpass its previous career. 


i 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
THERE has been something like a breakdown in the pig iron 
market this week. The drop 


week of 1885, 


ment, and that, instead of bei ter, the ex of Scotch 
pigs to America this year are 'y from 6000 to 7000 tons less than 
those for the ding ten months of last year. ing the 


correspon: 
week a furnace was put in blast at Calder, another at Carn 
wo blowing, against sixty-six a ago. e ition to 
stocks in Messrs. Connal and Co,’s Glasgow stores has thi 
been upwards of 2000 tons. 
Business was done in the warrant market on Friday at 42s. 04d. 
cash. On Monday a large business was at ee to 
1ld. Tuesday’s figures were 41s. 10d. to 41s. and back 
to 41s, 114d. cash. Wednesday’s transactions were from 41s. 11d. 
3d., closing with buyers at 42s. 14d. cash. 
The values of makers’ pi are in @ number of cases 6d. to 1s. 


peak 
Peeks 

Fg 


te | Cardiff, however, so long as its 4ft, steam coal hi 


they should be allowed to discontinue the restriction, But they 
were told by their leaders that they ought to work only four days, 
and, if need be, three days a week, as the struggle with the 
masters in that case would be smart and successful. There can be 
little doubt that the leaders are really misleading the men on the 
ny 


w, 2860; Burntisland, 21,252; Leith, 4364; Grangemouth, 
16,713 ; Bo'ness, 2650 tons. There is no further improvement in 


tons in the same period of last year. A good number of new con- 
have boon 


WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

AN able engineering project of Mr. Harpur’s, the town surveyor 
of Cardiff, for weiring the ‘Taff has for the present been desta. 
In the face of the outlay of £300,000 for a water supply, this seems 
judicious. Good work is being done at the Cwmtaff reservoir, and 
a large addition of hands will soon be made. Local discussion is 
going on about two matters of importance, first, that of providi 
a harbour of refuge near Swansea, and the second of getting 
coast defences for the Severn. As regards the latter, Cardiff is 
much exposed, and the position it has taken of being the largest 
coal exporter to foreign destinations of the world demands con- 
sideration. With respect to the first, it is a matter of grave 
discussion whether coalowners and insurers should not look more 
closely than they do into the hazardous conditions of the Welsh 
coast, Here, every week, an average of 130,000 tons is sent away 
in steamers and sailers ae, @ coast upon which peovediing gales 
often dash them to Pieces. t is really a question for Lloyd’s and 
kindred societi I d risk from lack of 0 precaution 
should mean increased insurance rates, and this, telling upon the 
local coalowner, would create the necessary agitation for a reform. 

The coal trade continues to look up, but with no improvement in 
price. Present quotations vary from 7s. 3d. to 8s. 9d. ; si 
steam is in good demand at 5s. ; house coal generally is wg 
and coalowners becoming more active. This applies to the Mon- 
mouthshire and Glamorgan Valleys. Most of the large steam 
collieries are doing better, and notices which have run to an end 
have been rescinded. At present there is aslight benefit to owners 
in the increased quantity worked, but the colliers derive most 
benefit, working being more regular. It has been suggested that 
outputs be about average, and then ibly prices 
may goup. Ido not think this feasible ; some collieries have the 
advantage of others generally. The corrective is that the 
smaller men become absorbed by the larger, unless demand becomes 
"Bristol is seriously beatirring iteelf in opposition to Cardif, and 

ristol is seriously ing i in nm to 4 
in the better development of its coalfields. 

It is contended that if Bristol erect tips, vessels can load there 
more cheaply than at Cardiff; in fact, saving in pilotage and load- 
ing 1s, 6d. per ton in coal, 

There seems a thorough intention to carry this out, and as trade 
in Bristol is improving, the tonnage during the past year having 
been 1,344,000, the movement is taken at an —— moment. 

out, need not 


despair. 

Tass ts 0 deal of vitality shown in the coal trade in the 
neighbourhood of Swansea, and various sinkings, re-openings, &c., 
are in hand at Birchgrove. 

In the Rhondda things are not quite so active as one would wish, 
and a strike was attempted at one of the collieries this week, but 
it is not expected to continue. The dispute is regarding the price 
paid for working a certain seam. In the Cymmer Colliery it is 
suggested, but not yet adopted, that men should work three in a 
stall, and get 2d. extra per ton. 

A brisker tone prevails in the iron and steel trade ; railways are 
now putting in their orders, and what with home renewal 
some good foreign orders, and the average bar trade, merchant 
and tin bar projects are decidedly better. 

The doctor’s dispute in the Rhondda is still unsettled. Themen 


4 contend that it is illegal to keep back money from their wages 


unless they are agreed as to the disbursement. 

Manufacturers are steadily increasing their stocks of foreign ore, 
and age remains moderate enough to tempt them to do so. 

ecidedly loo up, and in Cardiff » especially e ore 
trade, on account of the few boats ed. 

Tin-plate continues in good form, both in the Newport and 
Swansea districts. In the latter the ex; last week was over 
55,000 boxes and the make 45,000 boxes, in round numbers, This 
shows that the works are again at full power. Stocks amount to 
105,000 boxes, or almost double the quantity at this period last 


A Navat and Colonial Engineering Exhibition is to be held at 
It is being . Samson Barnett, 
4, Westminster-chambers, 8.W., by whom the Marine Exhibition 
was organised three years ago. 

Price or Locat TIME-TABLES.—At various London suburban 
stations, such as those of the London and Brighton Company, little 
pocket time-tables, sheets about the size of n per, are sold for 
one penny each. Almost all of these are bought by the regular 
users of the line. The price at which the tables are sold realises a 
profit of over 1000 per cent. Are the railway companies mean 
enough to treat their customers in this way, or who does it? 


WANTED, A STEAM DrEDGER.—The Secretary of State for Foreign 
Affairs has received a dispatch from her Majesty’s Consul at Gothen- 
burg enclosing ihe following advertiesment from the ‘‘ Géteborgs 
Handles och Sjéfarts Tidning” of the 28th ult.:—“‘ Steam Dredger.— 
The harbour authorities at Yxtad receive offers before the 15th 
of November for the delivery of a steam dredger of wood or iron of 
15 to 20-horse power. Depth to be dredged 22ft. to 24ft., hard 
clay. The dredger must be of modern construction, and the ape 


accompanied by a detailed ification. and statement of time ot 
delivery.” Applications sh be sent te the ‘‘ Hamndirektionen, 
Ystad, Sweden. 


time. 
The shipments of pig and manufactured iron and steel effected at 
Middlesborough last month amounted to 125,639 tons, being the 
heaviest for any month since May, 1884. The pig iron reached 

The total coal shipments from Scotch paste in the past week 
have been 86,114 tons, as compared with 91,571 in the correspond- 
ing week of 1885. There was shipped from Glasgow, 20,716 tons; 
Greenock, 2513; Ayr, 8064; Irvine, 1404; Troon, 5578; Port 
prices, 

In Fife the colliers propose to give the masters two weeks’ notice 
that they will no longer be bound by the rule that requires them 
to work eleven days a fortnight, but that they will work five days 
a week on condition that they get an immediate advance of pay. 
The masters have had a meeting to consider these proposals, when 
they declined to entertain them. A lock-out was talked of, but it 
was considered that if the men left the pits because they could not 
get the advance, they would be locking themselves out, and save 

. —— eee the employers the necessity of so doing. It was stated that the 
restriction was injuring the trade, and obliging shippers to obtain 
supplies elsewhere. 

Only 6692 tons of new shipping were launched from the Clyde 
shipyards in October, as compared with 18,390 tons in October, 
1885, the _ of the ten months ~ 145,582, —_ 157,599 

a was so great as to suggest that the influences that were send- 
ing the market up had been suddenly withdrawn. The past week’s 
ey were poor, amounting to only 6364 tons, as compared 
with 8651 in the preceding week, and 7818 in the corresponding 
ME «It also appears that of the 37,638 tons of pig 
shipped this year to the United States, 15,175 tons are Cumberlan!| 
hematite pigs, which were brought round to Gl w for tranship- 
year. In pig iron and steel bar there have been ge imports. 
Prices are not quite so advanced as makers wish, the principal 
. trade being in coke and Bessemer at 13s. to 13s. lid. Best brands 
command 13s, 3d., and some sales have even been effected at 13s. 6d. 
Considering that tin is high and pig iron and steel bars advanced, 
prices should go up for makers to do any good. Tin is at £101; : 
pig iron at 42s, 
. and 44s, 6d.; Carron, at Grangemouth, 46s. 6d. and 43s. 6d.; 
: Glengarnock, at Ardrossan, 44s. 6d. and 41s, 6d.; Eglinton, 
; 42s. 6d. and 39s.; Dalmellington, 44s, and 40s. 
It appears from inquiries made among the steel makers that this 
branch has entered upon a period of great activity, which, it is 
nearly so anxious as they were, the syne Bee them having pur- | hoped, may be of some permanence. Prices have been materially 
chased largely last month. Certain merchants and speculators | advanced, and an advance was much required, as the rates had 
have been forced to realise, at the best prices they could obtain, | fallen to a very low point, so much so, indeed, that some firms had 
and so it happens that last week’s values have not been adhered to, | ceased to make certain articles in consequence of the prices being 
At the market held at Middlesbrough on Tuesday last, small lots of | unremunerative. 
No. 3 G.M.B., for this year’s delivery. were disposed of at 32s. 9d Rather more than a week ago the colliers in the West of Scot- 
adopted a further restriction of their work to four days a / 
fal Was Paid last Ween. Orge bek, seeing that the five days a week were ineffectual to compel ‘ 
; ton below the maximum lately @ second advance of 6d.aday. The coalmasters and ironmasters 
tinue to ask as much as they did met last week to consider the matter, the meeting being the 
anxious to make further sales at present. largest of the kind that has been held for many years. They 
The price of Middlesbrough warrants is 33s. per unanimously resolved to refuse the advance, and resolved to 
than last week; but there are very few selle form themselves into an association of employers for the 
32s. 74d. has been taken for them. purpose of resisting the further action of the men. The latter 
Messrs. Connal and Co.’s Middlesbrough stock of pig iron | were generally idle on Monday of this week, and held meetings, 
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NEW OOMPANIES. 
wee have just been regis- 


Company, Limited, 
This com was registered on the 2lst ult., 
with capital af 
and work ironstone and other 
manufacture and 
steel, The subscribers are :— 


Shares. 
Napier, 9, Wilkinson-street, South 
M. 17 i, Breakespeare-road, ‘Brock 
8. T. Ellis, -grove, Brixton, 
w. J. Griffiths, 4, Pe:vy-terrace, G 
W. Silver, 45, Tottenham-street, Fitzroy-square, 
clerk 
C. Beddall, 23, “Cornhill, insurance broker 
H. Tripe, 4, Hope- , Dulwich, insurance 
agent . 


The rubscrbers are toappoint the frst directors 


Contract Construction Company, Limited, 
On the 27th ult. this company was registered 
with a capital of £10,600, divided into 600 

founders’ shares of £1 each, and 1000 10 per cent, 
preference shares of £10 each, to construct, equip, 
manage, maintain, and work railways, tramways, 
bridges, buildings, telegraph lines and cables, 
and all kinds of public and private work, and to 
assist other persons and com engaged in 
such works; also to transact — 
contractors and financiers, The si 

are:— 


*E. J. Bailey, Lordshi: 
C. Bolton, 26, Great 8! 


untant 
OC. 1, Boscombe-road, Uxbridge-road, 
“Green, 9, Newton-grove, Leeds, 


Evster Holt, C.E., 17, Parliament-street 
be — 10, Station- road, Harlesden, commis- 
sion 
*E, E. 148, Gresham House 30 
The number of directors is not to exeoedl es seven ; 
qualification, £300 in shares; the first are the 
subscribers denoted by an asterisk, and one other 
to be appointed by the subscribers. The first 
directors are to retain office for five years. The 
remuneration of the directors will, after the 
— of five years, be — by the share- 
ders, provision having been made for the 
— satisfaction of their remuneration during 
os by the issue of fully-paid shares, 
ollowing appointments have been made in 
ph with the company, viz.:—Mr, John 
es of 148, Gresham nny to be secre- 
i William Lyster Holt to be engineer ; 
Mr. Edward Marley Chubb, of 11, Pancras- 
lane, to be solicitor to the company. 


Hydrocarbon Gas Light and Fuel Company, 
Limited, 

oe company proposes to manufacture and deal 

and gas a tus and machinery, and for 

P will the following patents : 

“No, 9733, dated July 28th, 1886, for 

in apparatus for heating and cooling 

fluids ee No. 12,340, for “‘improvements in appa- 

ratus for the manufacture of gas from fluid 

hydrocarbon.” The company was registered on 

the 25th ult., with a capital of £120,000, in £10 
shares, The subscribers are :— 


A. W. Rixon, 10, Austin Friars, solicitor 1 
rant us' 

*G. Allan, C.E. ‘10, Austin Friars . 1 
2. P. Meikle, The A Avenue, Gipsy Hill, accountant 1 

J. Anderson, $1, Poultry, chartered accountant... 1 
*T. 8. Se y, 4, Oakhill-park, Hampstead, ac- ‘ 
*B. F. Weeks, 83, St, Oswaid's-road, merchant .. ve 1 
C. Monkton, €. E., Pinner .. pet 1 


The number of directors is net to be leas than 
oo nor more than seven; qualification, fifty 
the first are the subscribers denoted by an 

remuneration, £1000 per annum. 


Inman and International Steamship Company, 
Limited. 


This com was registered on the 23rd ult., 
with a capital of £ of £1,000,000, in £10 shares, to 
carry on the business of & "steamship company in 
all branches, and for such purpose to enter into 
an agreement with the International Navigation 
Company, wel Peter Wright and Sons, and 
Messrs. Ri nm, Spence, and Co, The sub- 
scribers are :— 

Shares. 


E. Taylor, 17, Water street, ‘Liverpool, ‘mer- 
chant, 

Hy. Wilding, 17, ; Water-street, Liverpoo ‘manager 

Anderson, 17, Water-street, 


wo J. 1%, Water-street, Liverpool, 
Ww. 17, Water-street, Liverpool, 
J. 17, Water-street, ‘Liverpool, ‘ales- 
man oe 
The number of directors i is not to be lees than 
three, nor more than seven; the subscribers are 


to appoint the first; the company in general 
meeting will determine rem remuneration. 


Lancashire pe Loom Company, Limited. 

This com registered on the 25th ult., 
with a ‘fio 000, in £1 shares, to acquire 
and work the letters patent No. 3352, dated. 6th 
July, 1883, for improvements in smallware looms, 
and partly applicable to other looms, together 
with the plant and stock-in-trade of the vendor, 
Mr. ©. Prest, situate upon the Jersey-street 
Mills, Ancoats, Manchester. The subscribers 


Leamington, houseagent .. .. 
ii. Kelvin, 18, St. Ann-street, 


E. 9, Al Manchester, char- : 

y Prest, 47, Spring-gardens, Manchester, 

F. Shelton, Balford, clerk .. 1 

8. R. Free: 1 
Directors qualification, fifty shares. 

£10 per pn dividend has boca paid, the 
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tors may receive such remunerat on as the com- 
pany in general meeting may appoint. 


Mack. It was incorporated on the 27th ult., with 
a capital of £500,000, in 1250 shares of £40 each. 
The subscribers are :— 

Shares. 


W. D. Mack, Oriel Chambers, Liverpool, ship- 
J.B. Mack, Oriel Chambers, “Liverpool, ship- 
H. °Nash, Tower-buildings, Taverpool, ‘merchant 
W. Pearce, Govan, Glasgow, shi; 


R Barnwell, Govan, Glasgow, oe 
H. D. Pickford, 9, "xchange buildings, Liverpool, 
marine insuran 


The ‘be lens “than 
three nor more than eight; qualification, £1000 
in shares; the subscribers are to appoint the 
first ; the company in general meeting will deter- 
mine remuneration, 


London and Mills Company, 


This company was ed@’on the 23rd ult., 
with a capital of ita £1 shares, to esta- 
blish carry on in London or elsewhere saw 
mills with steam or other pam and for such 
urposes to acquire and work the letters patent 
or the Uni! Kingdom dated 15th February, 
1879, and 27th January, 1885, respectively, 
granted to Mr. John Watts, of Bristol, for “i im: 
provements in endless band saw machines.” The 
subscribers are :— 
Shares. 

J. 68, Chea: ‘accountant .. 


Cc. c. 87, Walbrook 
G. Levick, Parliament-mansions, Victoria-street, 
E. E. Allen, C.E., in, Cheyne-walk, Chelsea: 
The number of directors is not to be less than 
four, nor more than ten; qualification, fifty 
shares; the subscribers are to oven the first. 
The remuneration of the directors other than the 
managing director, beside ordinary attendance 
fees, will be £500 per annum, or any less sum 
payable half-yearly; but in those years in which 
the net tigeoy are insufficient to pay £10 per cent. 
dividend, the directors are to forego their remu- 
neration either wholly or to such an extent as will 
enable £10 per cent. per annum for the half-year 
to be paid. In the event of the dividend 
15 per cent. per annum, the board will be enti’ 
to £1000, providing the net profits after such 
dividend be sufficient for the purpose. 


Robert Stephenson and Co., Limited. 

This company was originally ndeal of settle- 
ment, dated 30th June, 1886, "an was registered 
as a limited 0,000.2 on the 22nd ult. with a 
capital of £400, in £100 shares. The object 
of the company is to take over the partnership 
business of Messrs. Robert Stephenson and Co., 
of Newcastle-on-Tyne, engine manufacturers. 
The partners in the business are George Robert 
Stephenson, Sir Joseph Whitwell fom. Robert 
Stephenson, and George Stephenson. The com- 
pany will take o the lands, buildings, ma- 

and assets of the firm, and 


the liabilities, are 
the estimated value of £165,975, which 
amount will be satisfied the issue of shares 
credited with £75 as pai 
shares are taken up, and are paid up to the 
of per share, The following is list 
members 


C. E. Carr, ee cc cc co 66 

*David Dale, 20 

*J. McInt; 64 
*Sir Joseph W twell Bart, Hutton 

Hall, Yorkshir 380 


*Arthur Pease, 312 
Sir J. Whitwell Pease, Bart., MP, and Arthur 


Pease 
E. Pease, M. P., Pinchintheyse “House, York- 
*G. Stephenson, CE, Victoria-street, ‘West- 
t. Stephenson, South-street, Newcastle, engine 


manufacturer .. 72 
The number of directors is 
three, nor more than seven ; the first are the sub- 
scribers denoted by an asterisk. Mr. G. 7 
Stephenson is appointed chairman, and Sir J. W. 
Pease, Bart., M.P., vice-chairman. The former 
will be entitled to £1000 per annum, and the 
latter to £200 per annum. Messrs. Robert 
Stephenson and George Stephenson are appointed 
managing directors, each at a salary of per 
annum. The remuneration of the ordinary 
directors will be determined by the company in 
general meeting. The qualification Feri subse- 
quent directors will be the holding of shares to 
the nominal value of £2000. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners o, 
Patents, 

Applications for Letters Patent. 


address comm! are 
‘eg in italics. 

25th October, 1886. 

18,657. Morive-rpowrer Exoiunes, T. McCarter and T. 
Cooper, London. 

18,658, Trearment of Tiw Scaar, &c., W., F. E., and 
rey Elmore, London. 

18,659. Compiwation Boot, R, C. Bowley, 
London 


13,660. Comprnation Execrricat Switcn, Sir D. L. 
J 0. E. Woodhouse, and F. L. R 


379 


18,740. for Venicies, H. H. Lake.—(a. 
Fowler, United States.) 

13,741, MecnamicaL TeLarnons, H. H. Lake.—(M. @. 
Farmer, United 

18,742. Anvicuz of Fuop, H. H. Lake.—(P. B. Rose, 


Onited Sta'es 
14,743, for and Guws, M. Delmard, 
18, 744. Tus for Houpixe B &c., H. F. Coombs, 
7 UTTER, 
18,745. Cuurws, H. F. Coombs, London. 
18,746. Hawpiz tur Box Covers, H. F. Coombs.—{/. 
Bmery, Canada.) 
7th October, 1886. 
me. Trussixc and Pressing G. Wi 
7 INES, ‘ood, 


13,748. Tauaaixos, J. W. Thompson and J. W. Gorton, 


London.’ 
26th October, 1886. 
nes. Socket for Saucepans, &., F. Baker, 


so 662. “Gas and ArmospHeric Burser, J. Rebbla, 


18,663. &c., DyNAMo-ELEcTRIC Morons, 
Wynne, London. 

13,664. Propucine and Srorino Motive Power, G. 
Quarrie, London. 

18,665. Propucixe Execrricity for Licutine, &c., 

RPOSES, uarrie, London. 

13,666. or Tapss, W. “Barratt, London. 

13'667. Hain &c., J. Appleby, Birmingham. 

13,668, PRePaRinG SILK Cocoons for E. W. 

un., 

13,669. Toots for Bevet Grooves in the 

Mourss of Borrties, D. Rylands and Stoner, 


18,670. Hixce for Srep Lappers, J. Summer- 
scales and H. gsdon, Halifax. 

13,671. CENTRIFUGAL MacHines, D. McC. Weston, 
London. 

13,672. Fotpine Fire-EscaPE, G. Worsley, jun., and J. 


13,673. STOPPERING es, F. 
13,674. or LicuTine, G. 


Manchester. 

. Chinnery, New- 

18,675. “Onmamusrasion of Gas Lamps, J. Whitehead, 
Birming! ham. 


18,676. Lowaicanios of Srzam and other 
Suarts, G. A J. Schott, 
7. Tensis or Racket Bat, J. Hudson, Birming- 


13,678. Masuixc MALT for Brewixa, &c., J. and R. B. 
Bonthrone, @! 


e, Glasgow. 
13,679. Bep Pans, &c., C. F. Bradford. 
13, Drawine Inon and Bars through Dres, 


, London. 
18,681. ARTIFICIAL ER-DRUM, H. J. Allison.—(F. 
Hiscox, United States.) 
18,682. Coating MetaL Puiates or J. R. 
Turnock, South Wales. 
RalLway TICKET Houper, J. B. Chaplin, Hal- 


13,684. Surps or NavicaBLe Vessers, G. B. Proctor, 
Liverpool. 
18,685. F.RE-ExTINGUISHING Apparatus, W. Miller, 


13,636. Sarery or Miners’ Lamps, J. Laidler, Durham. 

Liquips by Compressep Air, J. Fyffe, 

undee. 

18,688. and CLosine Fan-Licut Winpows, N. 
B. Locke, Glasgow. 

18,689. CLamp or Brine for use in Securtnc Caps or 
Covers for in Generators, C. 
jun., G 

Cistern Ba Vatve, R. Newbery, 


13,691. Wasuxrs for Lock1no Nots, G. H. Hovey, jun., 
and F. A. Warlow, sheffield. 
18,692. CLampine Devices, W. W. Popplewell.—(W. D. 
J. Gomey, 
LEANING ans, &c., of CLOSETS, 
London. 


or Knives, &c., P. A. 


13,695. Hearts, &c., G. G. Hattersley, Sheffield. 

18,696. UMBRELLA and WALKING-sTICK Hover, G. 
‘inney, Liverpool. 

13,697. Button, J. Neuflies, 

13,698. Door FURNITURE, J. 

699. Lavine Rats, J. B. Bell, 
,700. Lapigs’ Fur Boas, H. 

13 701. Gas Lamp, F. Siemens, 

Macaive for Weanme Sums, J. 


ord. 
13, Riss and Srretcuers, W. Corder, 
London. 
13,704. Courtine of Raitway, &€., Carriages, G. W. 
for G &c., C. H. Pugh, 
13,705. Fastrenines for 
London. 


13,706. Steam Enoines, H. Wormald and J. Har- 
greaves, London. 
13,707. Music Seeue, &c., G. F. Beutner and A. A. 
Lateulére, London. 
wie. Revo.vine Harr-Prys, G. F. Beutner and A. A. 
London. 


ulere, 

inten Fry-catcuers, Z. F. Xevers, London, 

13,710. Permanent Way of Rariways, A. M. Clark.— 
B. C. Davis, United States.) 

13,711. AcricuLTURAL C. Cottis, London. 

13,712. DyNAMO-ELECTRIC Macuinzs, A. M. Clark.— 
(The —— Fabrik Cannstatt [Wirth and 

Co. ,) Geri 

13,713, Horse A. M. Clark._(A. Dufresne, 

France. 


Treatinc Hemp, &c., E. Edwards.—(H. Wolf’, 
18,715. for Detiverinc Prepaip News- 
papers, W. 8. Oliver, London. 
13,716. Arm Brakes for RarLroaps, 8. R. Kneeland, 
18,717. Manure, H. H. Lake.—(H. 0. Peabody, United 
tes. 
18,718. Natxs, G. J. well, London. 
18,719. J. N. Beach and G. H. 
M. Sm th, London, 
Dressine Baes, W. F. Williams, 
A. J. Boult.—(Z. W. Creecy, United 
tes 
and Rope Curtinc Macurnss, J. Nuttall, 
18,723. Boreas, H Lake.—(IV. Post and H. de 
W. Sawyer, United States.) 
18,724. Poissy, W. J. Brewer, London. 
13. ComBINED and Braces, A. T. Bending, 
ndon. 
Toot for Tus, R. and E, Holbrook, 
18,727. Gas —— H. E. Newton.—(P. Murray, 
jun., United Sta 
18,728. Rotary Cc. — London. 
Se.r-actine and Brakg, J. Collins, 
on. 
18,730. WaTER Suppiy CisterN, R. Crane, London. 
13,781. Lock, C. J. Letzing, London. 
18,732. Tarcets for SKIRMISHING, E. Midgley, 
ARRANGEMENT for CLosEts, E. Pearson, 


18,734. Biscurr Brean, E. Serrant, London. 
13, Rearina and MowiNne Macurnes, A. Simpson, 


Reapine and Mowine A. Simpson, 

mdon. 

18,737. ExpaNnpina Piston Rives, J. D. Churchill, 
on. 

13,738, Maur, &c., H. H. Lake.—(J. W. Free, United 


18,7389. LL Work, F. Hainsworth, London. 


India.) other Vesseis, H. B. Barlow.— 
1a. 
18,750. Baioon, F. Vanek and A. Edel- 


18,751. F. R. Baker, 
13,752. Lypucine Combustion, G. T. Chinnery, New- 


-Tyne. 
18,753. Furnaces, J. Newton, Sheffield. 
13,754, Pick«xt and Tent Peo, CU. E. 
Daawinc Pexs frum Penno.pers, W. Gaskill, 


on. 

18,756. ApsustmINc Rauway Sicnat Wires, J. P. 
Annett, EKastleig 

1 Wares ATTACHMENT or Coupler, T. Fox, 

Dicestive Sussrance, J. and T. 


13, FAsTENen for Burroxr, R. J. Urquhart and T. 
umpbreys, Chorlton-cum-Hardy. 
for &c., J. Buckland, 


13,761. &c., Arc Lamps, W. 
Rowbotham and F. 8. Worsley, Manchester. 

13,762. ManiracturE of CanBonaTE of 
Macwes:a, &c., W. Bramley W. P. Cochrane, 


19,768. Gripinoy CarriaGE Steps, J. G. Harrison, 


irmingham 
18,764. MEASURING PEOPLE AvtomaTicaLLy, J. H. 
Airey, Sunderland. 
13,765. StRauine O11, Liquips, &c., J. Stott, London. 
18,766. Spanners, J. Brownand J. Huward, Liverpool. 
and DiscHarGing Mup, &&., W. 


, Liverpoo! 

13,768. Grain from Stonzs, &c., J. E. Shaw, 

verpoo! 

18,769. DetacHaBLe Drivine Cuains, F. H. Harrison 
and G. T. W ith, Lon 


don. 
18,770. TurLet Purposss, 8. Travado, London. 
18,771. LowERinG CosTuME Sranps, J. 


Lon 
18,772. Hanoinc SHorT Wixpow Buinps, W. BH. M. 
ht, London. 
13,773. Preventine the Escape of Soor into Rooms 
during Cuimniy Sweepixc, W. M. Kuight, 


mdon. 
13,774. Boots and Snogs, F. L. Smith and F. Tidy, 
18,775. Lowe, &c., in Hives, C. I. Palmer, 

London. 


13,776. the Loops of Reus, & , 8., J., and 
T. Copland, Glasgow. 

13,777. SUBMARINE ILLUMINATED TeLEscoPE, J. J. 
Fletcher and H. Moreton, London. 

13, &c., J. Harper, 


13,779. Wispow Sasnes for Raitway 
&c., E. R. Calthrop, on. 

13,780. Process for the Pascoe of Azo CoLoors 
from ORTHOSULPHO or ORTHOCARBO AcID of BENZzI- 
ping, C. D. Abel.—(Actiengesellschast sir Anilin- Fab- 
rukation, Germany.) 

18,781. WROUGHT Barrow T. E. and W. 
R. Row d, Fenny Stratford. 

13,782. VELOCIPEDES, A. C. and J. Sterry, London. 

13,783. Frames for DisPLayina PaorocraPus, &c., W. 
Moffatt and W. Scott, Glasgow. 

18,784. SToPPERING Borties, &., H. Bateman, 


jon. 

13,788. ReGENERATIVE Gas Lamps, F. Siemens, 
London. 

13,789. EvaporatTine and Catcinine Fur- 
nace, F. Siemens, London. 

Switcues, G. Binswanger and 


on. 
13,791. Dgeoporisine Szwace, P. A. Ames, London. 
. Boxes of CARDBOARD, L, Gunn and J. Perry, 


jon. 
13,7938. ANNEALING Pots, E. I. H. E. Whitehouse, 
London. 


18,794. SusPENDED Hai Lamps, C. W. Torr, London. 
13,795. Drawinc-orr Liquips from the SURFACE 

WITHOUT REMOVING SEDiMENT, E. F. Daniel, Lundon. 
CaRDBOARD, L. Gunn and J. Perry, 


18,797. Metra &c., D. Clark, London. 

13,792. Toots for MovuLpina Grooves in Mourss of 
Borres, H. Codd, London. 

13,799. ‘ia for PREVENTING INcRUSTATI N in 
Borers, w. G. don. 

13,800. PROPULSION of Vesonus, E. Davies, London. 

13, 801. Ixcreasine of Gas, &c., FLogs, R. A. 
Smith and W. Clark, London. 

13,802. ConstTRuUCTION of VaLvuLaR Apparatus of 
SyPHON BortTies, H. Gelbfuss.—(The Hanover Vul- 
canite Company, Germany.) 

13,803. TURRETS for GuNs, . H. Lake.—(La Compagnie 
de Fives-Lille, France.) 

13,804. Scrapers for Economiser Tunes, Sir E. 
Green, Bart., M.P., London. 

13,805. Rorary Motive Power Enarng, J. G. Tongue. 
—(A. Brunner, Switzerland.) 


28th October, 1886. 


18,806. for Fixinc Wire HixcEs 
boxes, E. Birch and J. H. Batty, Manchester. 
13,807. ComBINED Sarety InkwWELL, H. Maynard, 
Newton-le-Willows. 

18,808. the TRAVELLED by Trap, 
ac., 

18,208. CasToR for FusNiTURE, J. W. T. Stephens, 


13,8 Excavating and Macuine, J. W. 
T. Stephens, Southfields. 

13, 811. PULVERISING my arg 8. Mason, Leicester. 

13, 812. PapER-HoLDER, &c., J. Chambers.—/. Burnett, 


Canada.) 
18,813. Gas Heatine Stoves, H. J. Davies and H. C. 
Turner, London. 
13,814. AniLINe Biack Dyerne, A. Aykroyd, W. E. 
‘aykroyd, and J. Smith, Liverpool. 
13,815. BENDING Sarpy’ PLaTEs, H. Smith, Glasgow. 
13, for Hotpine Fasrics, C. Lovgbottom, 


13,817. ATracHMENT for Brace Buckxss, A. 8. Taylor, 
Manchester, and W. H. Walker, Birmingham. 
13,818. Forcine into CyLInDERs, &c., J. Dickman, 
Newcastle-on-Tyne 
138, 819. WASHING Macurnes, J. Heselwood, Man- 


13, 820. WasHinG Macuines for Launpries, J. Hesel- 
wood, Manchester. 

13,821. SoaPING, &c., TEXTILE MATERIALS, &c., J. Hesel- 
wood, Manches' 

18,822. PoLisBING Merats, J. Hibbert and T. Clarke, 
Manchester. 

13,823. ARTIFICIAL ManuracturE of Coal, F. V. 
Hadlow, buxted. 

13,824, Gas Fixes, A. Thomson, Glasgow. 


= 
po Liverpool and Great Western Steamship Company, a 
Limited, 
This com ro) to carry on the business 
a alt its branches, and for such 
rpose will enter into an agreement with the 
verpool and Great Western Steam Company, 
mited, and its liquidators, Messrs. Gordon. 
~ 
80 
30 f 
80 
13,786. CLEANING FLUzs and CHimneys, D. Webster 
5 and P. Pfeiffer, London. 
1024 
Shares, | SouTH KENSINGTON MusEUM.—Visitors during 
the week ending October 30th, 1886:—On 
Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9741; mercantile 
marine, Indian section, and other collections, 
3188, On Wednesday, Thursday, and Friday, i 
; admission 6d., from 10 a.m. to 4 p.m., Museum, | 
i 1468; mercantile marine, Indian section, and i 
other collections, 232. Total, 14,629. Average } 
of corresponding week in former years, 14,444. 
Total from the opening of the Museum, tates. 
25,288, 988, 
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$26. Reoutatisc the Movements of Dicome 

Forks, J.J. Arnold, Southampton. 

$27. Firrmse with Biapes, B. Makin, 
don. 


Interceptine Sarety AppaRatvs for w. 
J. Penn, London. 

13,829. Treatment of Sewacr, F. Candy, 

13,890. Macutyes, F. T. Wanbors H. wW. 
and J. F. Coppen, London. 

33 831. Inxtnoc Apparatus, F. Myers, Liverpool. 

13 832. ELecrricaL Apparatvs, A. Schweizer 
spd 8. Grunwald, 

‘of Woo. J. R. Tussaud, 


Carp for Boxss, &c., T. Nevell, 


18,835. the Fiow of Water into Housss, 
A. Caldwell, ee. 
13 836. Wrapre r the Conveyance of Tins, H. E. 


Aspinall, London. 

13,837. CoLour Johnston and W. F. 
Fair, Glasgow. 

13,838. Comprnation Taps for Burners, T. A. Greene 
and C. M. Walker, London. 

CaRtripcss from Frre-arms, E. 


London. 
13.84). for PouLtay Hovsss, H. D. Terry, 
London. 


—. Bicycies, W. H. Parkes and the Sparkbrook 

facturing Company, London. 

33,842. Evecrricity for Canriace Licutie, J. Mettlik, 
London. 

38,843. InniGarors, H. Wartmann, London. 

13, KEL’s Der.tecrometer, &c., O. Leuner, 


den. 
33.845. Lawns Tennis Nets and Pocss, &., J. Reid, 
London. 
13.846. for Wasurxe Liven, &c., J. Eaton, 
Lond 


jon. 
13.847. Tosacco and Cicark Howpers, R. 
Fine Ligurens Falk, Tond 
IRE on, 
13,849. Transportinc Loaps by Ropes, J. P. 


on. 
13,850. Macarvery for GarHermsc SEcrIoNs, 
T. W. Jamieson, London. 
851. Rotary Rerorts, J. H. Selwyn and E. Field, 


oD. 
13,852. Batt Procramags, &c., F. W. Powell, 


on. 
13,858. Spanner for Caps, H. 
Walker, London. 
13,854. Sewore Macurnes, O. Robinson, London. 
— Copyisc Paper, G. B dlander and I. Traube, 


18,856. Macuoves for Borries, H. H. Lake. 
—{N. J. Simonds, United States ) 

13,857. Rerarnine Corks in Borrcss, J. Deek, London, 
and T. E. Harper, Essex. 

13,858. Axte Boxes and the Lvssicatios of Saarts, 
H. K. Austin, Birmi 

13 85¥. P. G. B. Westmacott, New- 
castle-upon- 

Orcas, Chatwood, London, and A. B. 

Chatwood, Prestwic 

13,861. I Bernhardi, London. 


29th October, 1886. 
13,862. CanpLe G. Wh: 
CoiLaPsIBLe Boxes, &c., A. L. and W. 
Jones, London. 
864. Seur-actinc CanpDLe Extincuisuer, J. R. 
thven, London. 
13.965. Preparation of lopisEp Ort, A. Macalister and 
W. Stewart, Glasgow. 
13,°66. Har LEATHERS, W. Ruttenau, Manchester. 
13,867. Paper Gumminec, &c., Macuing, P. Trussy, 


ndon. 

13,868. Partrrions, G. Humblet, London. 

13,869. Metaiic H. Levetus and M. Wilkins, 
Birming ham. 

13,870. ll GarLery Horpers for Licutins 
Pararrine Lamps, H. A. Walker, 

Fo.pine Book Sxetves, &c., C. Haarburger, 


ion. 
13 872. Firtinc Sprincs to Hret of Boots, 8. 8. 
d, St. Sampson's, Par Station, 
13.873. Retrevinec Weicurs of Wrspows, &c., when 
being "ae J. Simpson, Heaton Chapel, near 
* Stockpo: 
13,874. Ter ISTING Frames, 4. Combe, Belfast. 
13,875. Comprsation Lerrer and Coryine Boox, 
G. F. Attree, Brighton. 
13,876. Curtinc CueEse, A. Wilson, Fife. 
13,877. Governors of Srram, &c, Encuves, W. 
Sornsby end F. J. Cribb, Grantham. 
33,878. Brakes for Locomotives, &c., G. H. Poor, 


London. 
13,879. Comprsep Latch and Lock, J. C. Craig, 


ion. 

13.880. Crear Hocper and Prercer, H. Agar and T. 
8. Griesbach, London. 

Emery, &c., WHEELS, E. D. Barker, 


ion. 

13,882 by Pasoramas, &>., G. E. Skliros, 

13.883. Wire Marrresses, &c., J. Pickering, 
ion. 

13,884. of Pitep Fasrics, W. Howarth, 


13,885. = Carts, &c.. H. Briggs, Leeds. 

13,886. Water for Borvers for Suips, &., 
C. Blagburn and A. Thomson, London. 

13 837. — ee T. A. Classon ani J. Hampson, 


13 888. —_ Ivnater, J. L. Mérigot, London. 

33.889. Lecanpescent Exectric Lamps, A. P. Laurie, 
London. 

13,890. Pwevmatic Brakes, J. Y. Johnson. 
—(L. Soulerin, France.) 

13,891. Surps’ Boats, A. McDougall, Glasgow. 

13,892. Lockine Nuts, C. Henderson, Glasgow. 

13,893. MecHanicaL Liver Motion, J. C. Mewburn.— 
(7. A. Weston, United States.) 

13,894. Sorrenrnc Hemp, &c., G. Walker. Tondon. 

13,895. and Toninc Srrincs of Pianos, &c., 
F. Rihse, London. 

13.896. SuppLyine Cicars, &c., in ExcuanceE for Corms, 
E. Edwards.—(C. Bach, Sizitzerland.) 

33,897. Hzatinc by Gas, W. T. Sugg, Lon“on. 
898. Step Lappers, J. T. Bower, London. 

13.899. Har Boxes, K. Hobson, London. 

13 900. MepicinaL Preparation, H. W. Bellew, 
London. 

13,901. Macerves, 8. Lemmon, London. 

13.902. TravELLIsc WHEELS, W. N. Nicholson and W. 
Mather. London. 

13 903. Formation of Hose, A. C. Oakes and C. 

n, London. 

13,904. TRICYCLES, R. Robertson, London. 

13,905. Gas RecutaTor and Stop Vatveg, J. 
Stott, London. 

13 906. Wire Ropes, A. Latch and T. C. Batchelor, 
London. 


13,907. J. Fires, E. Hawkins, London. 
13,908. Transmission of Sovunps, Cc. Pollak and G. 
anger, London. 
13,909. Hexatinc Apparatus, J. Kaufmann and J. 
1. 


Regan, Liverpool 

18,910. Propvuction of Ececrricity, G. Quarrie, Liver- 

13,911. Gas Burners, A. J. Boult.—(G. H. Candler, 
Canada.) 

13.912. Hanpies for Cricket Bats, F. Dark and Sons, 
London. 

13,913. Grippine Ropes. W. P. Bullivant, London. 

13,914. for Ropes, W. P. Bullivant, Londvn. 

13,915. Sanp Biast Macnines, H. H. Lake.—(F. W. 


King and J. Maw, Canada.) 
13.916. Loosz Rezp Looms, G. F. Bancroft and F. 
Hopkinson, London. 


— 


13,918. Memornanpa Apparatrs, G. C. J. Jelf, London, 
13,919. Cranes for Worxine Gras Daepaers, W. Pitt, 


London. 
Castoxes in and Sreet, T. Nordenfelt, 
18, Paps and W. B. Robinson 


Coat Dew into Biocks, W. 


dsay jon. 
18,923. W. T. Shaw, W. Sydenham, and 


A. 

18,924. Sappizs, F. P. L White, London. 

13,925. Pack Sapp.xs, F- P. L. White, London, 

13,926. Szewixe Macuines, J. H. O'Kelly and and H. 8. 
Russell, London. 

Constrocrion of A. Lancaster, 


80th October, 1886. 
928. Humip Repvucrion of Gotp, &c., Ores, J. E. 
C. Hinksm 


an, 

13,929. DistitLation of Coat Tar, &c., H. Ellison and 
G. E. Davis, Manches' 

New Sup Scarw Butrox Fasteninc, I. Drake- 

13,931. O. B. Granville, 
London. 


13,9382. Comptete Box Burnp I. 
Drakeford, sen., Wellingboroug' 

a ughes, 

13,934. Scrrue Razor, I. Drakeford, 
sen., 

13, 935. Gas Hout Lanterns, R. H. Best, Handsworth. 

13,936. OBTAINING a more even TENSION on the TarE«D 
Wax-THREAD Sewina Macuines, J. Willis, 


‘orcester. 

Arracuine Kwoss t> their Srixpizs, E. W. 
‘aylor, 

938. Mou.ps, J. Butler and J. Evans, 


ester. 
13,939. Dr vine Gear for Wasnine, &c., 
W. Smith, D. Marks, and R. Watson, Skipton-in- 
13,940 Curtinc Dovsie Fasaics, J. A. Bright, 
Manches' 


ster. 
13,941. Sexine Locks, C. S. Madan, Manchester. 
18,942. Wa Wasuine Coat, J. F. Waldie and R. Stewart, 


13,943. Mitt, J. Watson, G 
13,944. Arvestinc Door Knoss to the w. 
G. Macvitie, A. E. Philips, and C. F. Davis, Birming- 


ham. 
13.945. ApsustaBLe CycLomereas, &c., R. W. Willis, 
Reocenerative Gas Lamps, T. G. McEwen, 


18,°47. _ for the Surriy of Gas, T. G. 
McEwen, Londoa. 

13,948. Cyciges, &c., C. H. Guest and L. Barrow, 
Birmin, 


13,949. Coxpensers, W. Whittle, Smethwick. 

13,950. Ornpsanceg, W. Tranter. 

= Waist Beit Bossin Reet Howper, A. Cheek, 


Economisine SreaM in Exornes, A. H. Chartres, 


rby. 
13,953. Fastener, M. | London. 
13, 954. en Bep-pax, &., J. H. Saunders, 


13,955. Articies of Foop, H. Stockman, 
North Sunderland. 

13,956. Nexpies, P. Gotthelf, London. 

18,067. Fancy Yaan, F. Broadbent and J. Brown, 


13,958. ad BIcycLEs, J. Cheshire and 
Bindschidler, 
13, OPEN J. Howie and T. Groves, 


13,960. i Pires, W. H. Burwood, Smethwick. 

13,961. Castors, C. J. Harcourt, London. 

13,962. Z.xc for the Prevention of Corrosion in 
Stream Borrers, E. J. Pape, Liverpool. 

13,963. VaLve Gear for Power Rol- 
zano, Tedesco, and Co., London. 

13,964. Brick, J. A. Watson, London. 

13,965. Bats, @c., for Lawn Tennis, &c., P. G. Shad- 
bolt, London. 

13 965. CLEaninc Bacs employed in the ManvracTuRE 
of Sucar, W. T. Crooke, London. 

13, or LowErinc the Seats of Caatrs, &., 


, Birming! 

13,968. Corsets, J. Fuchs, London. 

13,969 BaLine MacHINEs for Hypaavtic, &c., Presses, 
A. Urquhart, Glasgow. 

13,970. Sarery VaLva, A.C. Bewers, Colchester. 

13 971. SELF- REGULATING PortTaBLe BaTrerRY 
and Laup, H. R. Fisher, Londo: 

13,972. Watnut Hower and A. C. Adcock, 


13,973. Automatic Gas Breryer, J. F. Wright and G. 
E. Wright, Birmingham 


13,974. ELEctRIC TELAPHONY, J. G. Lorrain, 
13,975. Exvecrric ALaRM C R. Eras, 
13,976. Looms for Weavine Carpets, F. L. Wiichtler, 


Halifax. 

13,977. Comprvep Letrer Paper and Exvevorr, P. H. 
Hewitt, London. 

13 978. CoupLinc DyNaMo-ELEcCTRIC MacuINEs with a 
Mars Cracuit, C. D. Abel.—({Siemens and Halske, 
Germany.) 

13,979. Losricant, A. G. Wass, London. 

13,9-0. Avromatic Vent, H. P. Dick, 

13,981. Hyprav.ic Enoines, B. Tydeman, Erith. 

13,982. Daeporne or Evevatinc Macurnery, B. Tyde- 
man, Erith. 

13,983. Boss Vatve, J. Creighton, London. 

Bricks or Biocks, W. H. Lindsay, 

ndon. 

13,985. ARTIFICIAL Fugit, W. H. Lindsay, London. 

13,986. Pepats for C. K. Welch, Totten- 


ham. 

13,987. Couzector for Dynamo J. G. Statter, 
8. L. Brunton, and J. W. Kempster, London. 

13, Pristine Macuines, A. Parrizy, 


13,989. Evecrric Moror, J. B. Denis, London. 
13,990 Vevocipepes, H. H. Lake.—(La Société P. 
‘Rousset and BE. Ingold, France.) 


Ist November, 1886. 


13,991. Horse and Carrte Mepicine Ber, R. Wright, 
7. J. Hester, and 8. Wright, London 

13,992. CARTRIDGE for BREECH-LOADING F IRE-ARMS, L, 

ivan, Cork. 

13,993. Pen and Pencit-HoLpgrs, G. F. Beutner and 
AA. Lateulére, London 

13,994. Key for Raitway Cuarrs, W. W. Ward, Burton- 
on-Trent. 

13,995. &c., Heets by TreEapLe Power, J. 

Gimson. J. Gimson, A. J. Gimson, and 8, A. Gim- 

son, Leicester. 

13,996. Comprnation Too., N. Goodier, Manchester. 

13,997. CYLINDER Printinc Macurings, D. T. Powell, 


ion. 

13,998. MetaLiic RECEPTACLES ALIMEN- 
Tary Susstances, F. M. E. 

Unrversat SLorrine and Bars, J. Find- 


Birmingham 

14,006. Packine ToBacco. J. Hignett, Liverpool. 

14/001. Reversiste Vatve Stopper for Borries, A. 
Barnfather, Carlisle. 

14,002. ELrcrro-MaGNEeTIC COMBINED 
Swircs and Cut-out, J. M. V. Westminster. 
14,003. Erecrric Sarety Lamps, W. + Banks and 8. 

ley, London. 
14,004. Sior Vatvg, A. Pohlman, Halifax. 
14.005. Facttitatin the Woaxixcot Tricycigs, &., E. 
G. Pi , Gainsboroug) 
14006. Fixinc Herts of Boots, W. P. 
Sherwood, Northampton. 


jasgow., 
14,008. Warre Rice Macutygery, R. Douglas and L. 
Gran Kirkcaldy. 
14,009. Puauryine the Armosrpusre of CoaL Minzs, J. 
‘A. Ramsay, London, 
14.010. Jot or J. B. Fenby, Sutton 
Coldfield. 


14,011. for Locks, &c., J. Taunton, 

14,012. ApvUsTABLE SPANNERS, J. Carter and W. J. 

ag A. E. Gorse, West 
4,013. Auromatic InKsTAN ‘es! 
Bromwich. 


14,014. Fire Coat Savers, 8. Broadbent, Manchester. 
14,015. Suet Iron Roors, W. 
w, Dudley. 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office official Gazette.) 


347,840. Gas Reoutator, John Stubbe, Pittsburg, Pa. 
—Filed May 7th, 1886. 


ports w 
flows Sirectly through both doable faced 


—— valve arranged between the and 

y the gas flow, variation in which causes 

the approach of one of the valve faces to its port and 

the recession of the other valve face from its port, sub- 

stantially as and for the ) purposes described. (2) The 

lor the passage of gas, w! ows rough 

and a double-faced valve mov: g in the 

the gas flow on the increase thereof, and 


Z 
Z 
Z 
4 
Z 
Z 
Z 


shall cause the approach of 
one of me ot faces to its to contract the 


increase the opening thereof, and that a diminution of 
correspondingly open one port and contract the 
described. 


P 

(3) As an automatic locking device for regulator 
valves, the combination of the valve and locking 

bearing against eee sides of the valve or 
its stem and arranged to engage a notch therein, sub- 
stantially as and for the purposes described. (4) or 
with the double-faced valve arrange 
to seat in opposite directions against its ports ed, and 
having the two notches r r!, of a lock: -yi finger bear- 
ing against the valve and arranged to engage the 
notch r when the valve is seated against one port, and 
to engage the notch r! when the valve seats against 
ped ay port, substantially as and for the purposes 


347,848. Excerrric ror OperaTinc SCREENS oF 
Mippiincs Puririers, John T. Walton, Easton, 
Pa.—Filed March 31st, 1886. 

Claim.—The combination, with a dri shaft, 
excentriz, and the box or casing thereof, a flat 


347,848 


metal tee bent in imme shape or in folds 
as shown, in contradistinction to the coil or spiral 
spring, and connected to the box or casing and to the 
object to be vibrated, subs‘antial'y as and for the pur- 
pose set forth. 
347,945. Recor. Mecuanism ror Guns, Hiram S. 
Maxim, London, England.—Filed gd 18th, 1886. 
Claim.—({1) The combination, in a gun, of a of a frame or 
support mounted upon trunnions ont pe vided with a 


shoulder piece or its equivalent, a barrel and breech 
mechanism movable in said frame, and a buffer or 


an outer Bay or su) 
and provided with a shoulder on ts equivalent, 
an inner frame adapted to slide to and fro in 
frame, a barrel and breech mechanism carried by, the 
and a buffer or device, substantially as 
described, interposed between the two oe 
for diminishing the shock of the recoil, as set forth. 


move to and fro in said unk a dash-pot, the two two 
> or members of which are 

the frame and the movable barrel for taking up the 
of the 


and a volute spring or its equiva- 
cheese be een the barrel and frame for 
to to position after recoil, as set 
forth, m5) The combination of the outer frame A, 
provided with the trunnions A! A! and the shoulder 
ag or its equivalent C, the inner frame B, movable 
the frame A, the barrel and breech mechanism 
carried by the frame B, the chamber D, containing 
glycerine or other fluid and contained in or 
thet in the” chamber” D, ad the fi 
mt tween owe somes, 
as the purpose set forth. 
347,984. Orgratinc Ornpnance, Benjamin T. Rabbit, 
New York, N.Y.— Filed 6th, 1886. 
Claim.—The combination, with a cannon or piece of 
ordnance and its carriage, of an air exhausting 
ratus mounted page ge of the cannon or 
wee af of ordnance, a‘ socket concentric with the 


N 
N 
Ss 


trunnions of the cannon, a pipe leading from said 
socket to the cannon or piece of ordnance in front of 
the charge, and a pipe leading from the air exhaust 
—_ into said pany and through which the 

front of the c when a ca 
muzzle, substan: as herein 


348 283. Suprortinc Wueet ror Bawp Saws, George 
M. Hinkley, Milwaukee, Wis,—Filed July 20th, 


1886. 
Claim.—The herein described ca sefoeat wheel for a 


the felly, spokes D, , secured at opposite ends of the 
sockets c, and plates b and rods g, connecting the hub 
and felly, substantially as shown and described. (2) 


wheel for a band res the combination, 
kes secured to the 
tie rods inserted 


eir flat faces substantially in line 
with the axis of the wh 


Epps’s Cocoa.—GRATEFUL AND ComFrortinG.—‘‘ By a 
thorough knowledge of the natural laws which govern 
0} tions of digestion and nutrition, and by a 
carefu! of the fine properties of well- 
selected Epps has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a oe may be 
gradually built until stron resist every 
tendency to disease. Hund le maladies are 
weak po e ma many a fa a 

ell: fortified with pure blood and a 

rly nourished frame.” —Civil Service Gazette. 
e simply with boiling water or milk. Sold only 


in packets, by grocers, la —‘* James Epps & Co. 
H thic —Also makers of 


London.” 
device interposed between the barrel and the frame | Epps’s Afternoon Chocolate Essence.—{ADvT. ] 


13, 

3) combination of a irame or support mounted 
upon trunnions and provided with a shoulder piece or 
its equivalent, a barrel and breech mechanism adapted 
to move to and fro in said frame, and a dash-pot, the 
two parts or members of which are connected respec- 
tively to the frame and the movable barrel, whereby 
it is adapted to act as a buffer to diminish the shock 
of the recoil of the barrel, as set forth. (4) The com- 

,—————$______________} bination of a frame or support mounted upon 
trunnions and provided with a shoulder piece or its 
1 
| (347,984) 
‘my 
| 
ZAG, | 
=. 
ereof, and shall simultaneously cause the St 
recession of the other valve face from its port to Ae i ri i 
G¥ WEAN 
in rn 
= 348 283] 
EX 
> 
\ 
} 
y/ 
| In a carrying 
poe with a hub, a 
hub and the fi 
| in the edges of the spokes. (3) In a band saw mill, 
the upper saw carrying wheel herein described, com- 
Lf | | prising a hub, a rim, and a series of broad flat spokes 
i) | | connected at opposite ends to the hub and rim, and 
4 | 
1 
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VISITS IN THE PROVINCES. 


NEW BRITISH IRON COMPANY’S WORKS AT RUABON, 

In addition to their principal works at Cormgreaves, near 
Birmingham, the New British Iron Company—neéw about 
a hundred years ago— varied and extensive works, 
extending over about 20 acres, near the Arefair station on 
the Llangollen branch of the Great Western Railway, and 
directly connected with Ruabon junction by a private line. 
This railway, of 4ft. 8}in. gauge and ten miles long, also 
ramifies through the works, being stocked with four loco- 
motives. The total number of men employed is 1060; 
including collieries, 600 ; ironworks and fitting shops, 400; 
and brick » fire-clay, and sanitary pipe works, 60. out- 
put of coal is 250,000 tons per annum, and of pig iron 
usually about 30,000 tons; but at the present time only 
one furnace is in blast. 

The blast furnaces are supplied by a yellow gravelly 
ore found in the neighbourhood; by Staffordshire ore, and 
by the rich hematite of Cumberland, no foreign mine 
being used, The coke is produced on the spot, the slack 
being ground and washed in Sheppard’s apparatus, in 
which the coal is separated from the shale by gravity, that 
action being assisted by keeping the watery mixture in 
constant agitation. The washed coal dust is coked ina 
hundred ovens of the form usually adopted in Staffordshire, 
with a chimney at the front or mouth end of each oven. 
This arrangement is erred to one in which a single 
stack is used for a whole batch of ovens, because in the 
former case a single oven can be more readily thrown out 
for repairs, Placing the chimney at the front instead of 
at the back is also manifestly the better P rene: because 
any air that may be drawn in through a defective P rooms in 
the door or cover is at once carried up by the ght, 
instead of poming over the whole of incandescent 
coke, and thus causing a loss in the yie The of 
each oven consists of four tons. of washed slack, from which 
about. three tons of coke are obtained ; or more nearly, one 
ton of coke is produced from 1 ton 12 cwt. of slack, the time 
occupied inthe operation being seventy-two hours. It was 
found that the cradles placed in the of the oven 
to permit of the coke being readily withdrawn became 
burnt out very quickly. Accordingly, a piece of old rail 
is now used for this purpose, connected loosely by a couple 
of round bars hooked on to the ends, At present the 
batch is drawn by a hand winch; but a steam winch is 
now being made for drawing the batch, and will take the 
place of t men, drawing seven es in half an hour 
with the attention of only one man. The coke, though 
not presenting that silvery appearance so much esteemed 
by some ironmasters, possesses a high calorific power and 
sufficient resistance to crushing stress for the present 
height of the furnaces. Originally the blast furnaces were 
mere masses of masonry ; but in 1855 — were replaced 
by a couple of furnaces, 60ft. high, built of a very aoe 
sandstone, which is a capital non-conductor of heat. e 
furnace in blast is now ucing 300 tons of pig weekly, 
the description of iron being frequently changed to meet 
the demand, so as to leave no stock on hand. The top is 
closed by a cone and bell; and quite lately the improve- 
ment shown in the annexed section was introduced by the 
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CONE AND BELL. 


engineer, Mr. H. M. Gregory. -This consists of a ring, cast 


in segments, secured as shown, for protecting the mouth 
of the furnace from wear, and also for directing the a 
into the middle, and so distributing it evenly over the 
whole surface, whereas — it had a tendency to 
become = up against the periphery, leaving a hollow in 
the middle. e gases are taken off by a lateral passage 
and down tube, to fire two stoves of the ancient cast iron 
horseshoe pattern, that heat the blast to 700 deg. Fah., 
besides firing the six blowing-engine boilers and some of 
those in the ay ta The steam is led long distances 
in lagged pipes freely suspended overhead, a practice 
which saves a great deal of trouble in joints, as the 
latter are found to stand, while the pipes simply assume 
= varying with the degree of expansion and contrac- 


The iron is puddled by hand; and the balls are shingled 
under the steam hammer. e geek ge of nearly 
every pair of the twenty puddling — heating 
furnaces fire a horizontal egg-ended boiler, 12ft. by 4ft., 
for supplying steam to the engines which drive the mills. 
Besides a ing train, there are two roll trains for rough- 
ing and finishing. In addition to colliery rails and the 

inary merchant bars, a quantity of — 
in 


being drawn through rolls on which pressure is hers. to 
bear by a lever. They are worked up in the neighbour- 
in the following manner. 

A piece of rod, welded on to one end, is seized by a pair 
of clamps and drawn through a plate with a circular hole, as 
in wire-drawing, the thin passing through a furnace 
and pecan Sent into the tube as it passes through the 
= while the edges are welded together sufficiently for 
e purpose, A quality of iron is also here produced which is 
rare suited and ly used for cables. During our 
it some bridge rails of heavy section were being rolled for 

a traverser at the company’s wes works, All rolls 


are cast on the spot; and the roll-turning shop is placed con- 
veniently near the rolling mill. A: new de 
lately been added for making iron gates, hurdles, and con- 
tinuous fencing, which compare favourably with those of 
older makers. In the case of ge the holes in the flat 
horizontal bars through which diagonal rod passes. are 
drilled at the proper angle. 
The works are, as far as possible, self-contained, all re- 
pairs being done there ; and so extensive are the repairs and 
renewalsthat it isevidenta complete locomotive would not be 
beyond the capacity of the shops, The powers of conversion 
and adaptation possessed by the engineer seem unlimited, and 
have undoubtedly saved the company considerable sums.of 
money. Old flue tubes are made to do duty as chimneys ; 
and boiler shells receive a new lease of life as foundry 
F cupolas. They are fitted with two 
cast iron air belts carrying the 
tuyeres, as shown in the annexed 
sketch. When-the blast is on the 


inside; and when one of the 
valves is closed, and a door B 
opened, the flame ‘is projected to 
such an extent as to melt and clear 
away apy slag that may have col- 
‘lected round the orifice of the cor- 
responding tuyere. There is a 
separate valve to each tuyere, but 
only one to the blast pipe which 
supplies both belts. An old loco- 
motive, built no one knows where, 
with llin, by 20in. outside cylin- 
ders, gave constant trouble, and 
was, in fact, the béte noire of the 
-works, being more in the shop 
than out of ‘it, so that the com- 
pany would have been -glad to 
find a purchaser at £25 without 
warranty. Before consigning the 
engine to the scrap heap, how- 
ever, it was decided to give it a last chance by 
thorough overhauling, when the cause of difficulty was 
discovered. It had been built too lightly, without a cross 
stiffener or stretcher bar, so that the frames yielded 
inwards and caused irregular wear of the brasses. The 
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STEAM LIFT. 


necessary member was added, and £150 spent in thorough 
renewal, with the result that this engine is now the best 
about the place, and would not be parted with for £300. 
A useful addition has been made to the rolling stock 
by mounting a second-hand deck engine that cost 
£25 on a timber frame, with foot te, tank, and 
vertical boiler, and making it locomotive by working the 
coupled gee by spur gear, with an idle or 
carrier wheel. The vehicle weighs eight tons, and will pull 
or lift seven tons. 

the for lining the are 
at the neighbouring Plasynwern wor nging t 
the company, as wall as a good shale brick, which is 
refractory to a certain extent, for ordinary pur- 


poses. ere, too, are made artistic terra-cotta ware 
and large quantities of sanitary pipes, which are highly 
appreciated on account of their uniformity and the absence 


of roughness, all excrescences being carefully chipped off. 


has | pipes, but two, three, or four 


cupola there is a strong pressure | 


vertical steam press, one only at a time in the case of large 
; ether in that of smaller 
sizes, It is rare, however, that four perfect pipes can be 
obtained in the same pressing. Formerly the clay was 
carried up steps to the press mouth on an upper floor by 
boys; but now it is raised by the lift, designed by Mr. 
Gregory, which is shown. above. The 9ft. stroke of the 
steam piston gives double the lift, om: to the pulley 
arrangement, like that in the Armstrong hydraulic lifts ; 
and steam is admitted below the piston to cushion the 
stroke. Safety stops, as shown, are added at both floors to 
su the cage, and so prevent any possibility of its 

lling through condensation of steam in the cylinder. 


THE TRIANGULATION AND MEASUREMENT 
OF THE FORTH BRIDGE. — 
By E. MrppterTon, M.LC.E. 
No. IV. 

Tue following tables are intended to show the instru- 
mental errors in the theodolites used, and the j 
errors in observing the several angles :— 

Table No. 1 shows the error in the dividing of the circle 
of the 12” theodolite ; 324 readings were taken from each 
vernier at zero, therefore the means for each vernier are 
those for 1296 readings, and the means for all verniers are 
those of 5184 readings. The blocks of readings from which 
the first averages are made were taken without any selec- 
tion, and are introduced to show how far the actual read- 
ings may diverge without interfering with the accuracy of 
the result, such differences being due to changes of light 

Table No. 2 is a similar statement, showing the errors in 
reading for each vernier stated in terms of the average 
reading for that vernier when reduced to zero; the second 
portion of each set of observations representing the average 
of all the verniers in this set of readings at zero, and the 
divergence of each block of observations from this average, 
and in the second and third columns of the same part the 
divergence of the four verniers from the first at zero. Thus, 
taking the value of the four verniers to be 0, in the read- 
ings from A vernier the four verniers read + 5°694 
seconds, and in the first series + 7°339 seconds; while 
taking in the same way the value of the four verniers, 
which actually read 360° 0’ 5°694”, to be 0, then the reading 
of ‘the first series is + 1°643, or 360° 0’ 7°337". The first 
column is, in fact, the ratio of the figures in the third to 
the average. wep 

Table No. 3 shows the ave error per angle in the 
angles of any thagie or quadrilateral figure-in the whole 
triangulation, and for a certain portion of the.triangu- 
lation, which, for reasons given in the table, was more 
likely to be accurate than the whole. 

Table No. 4 shows the difference between the angles as 
observed and the same angles corrected, so as to add up in 
the whole figure to multiples of 180 degrees. 


No. of obser- A, B. Cc. D. 
va deg. min. sec. deg. min. sex. deg. min. sec. 
60 .. ..0..90 O 21-733 ..1890 0 2683..270 0 4933 
60 .. ..0..90 0 16866 ..180 0 1°833..270 0 4083 
60 .. ..0.. 90 0 15°050 .. 179 59 59°766 .. 270 0 0-233 
60 .. ..0..90 17933... 180 0 O-116.. 270 0 1°516 
60 .. ..0..90 © 18866... 180 0 1°866..270 0 
‘500 180 0 3000..270 0 5000 
$24 .. ..0..90 0 18°269 180 1°382..270 0 3°127 
Highest .. ..0..90 0 21°733 1 0 3°000 27 0 5000 
Lowest .. ..0..%0 0 15°050..179 59 5766... 270 0°233 
Highestabove}g 9464... — — 1618...— — 1878 
— — 166..— — 2804 


89 52°733 .. 179 89 
89 59 52°886 179 59 56°716 
89 59 58-066 .. 179 59 47-050 
89 59 54-266 .. 179 59 46-883 
g9 59 52-550. 179 59 48 
59 53625 ..179 59 42-416 
89 59 53°127....179 47°957 
89 59 54°266 .. 179 59 50-716 
89 89 52°550 179 59 46-450 


C.— Vernier at Zero. 


A. B. Cc. 
min. min, sec. deg. min. sec. 
59 0 67233 ...0..90 0 6017 
59 0 6466 ..0..90 0 
59 0 $950..0..90 0 
59 0 8617 ..0..90 0 5°650 
59 8018 ..0..90 0 3883 
59 0 8625 ..0..90 0 2°792 
verages 59 6802 ..0..90 0 
Highest .. . 59 0 8625 ..0..90 0 6017 
Highest 59 51166 .. 270 0 8950..0..90 0 2792 
— 1823... 0... 1-273 
D.—Vernier at Zero. 
No. of obser- A. B Cc. dD. 
vations. deg. min. sec. deg. min. sec. deg. min. sec. 
60 .. .. 89 50 54983 .. 1 209 59 55°350 .. 0 
60 .. .. 89 59 57°766 ..180 0 4800 .. 269 59 54966 .. 0 
60 .. .. 89 59 57°966 .. 180 0 2°250 .. 269 59 53°233 .. 0 
60 .. .. 89 59 59°150 180 0 8200 .. 269 59 55833 .. 0 
60 .. .. 89 59 55°750 180 0 5°700 .. 269 59 56716 .. 0 
"883 180 7042 .. 269 59 57°666 .. 0 
Averages .. 89 59 56923 .. 180 0 5°547 .. 269 59 55°420 .. 0 
Highest .. .. 809 59 59°150 180 0 8-200 .. 269 57°666 .. 0 
Lowest .. .. 89 59 54883 ..180 0 2°250 .. 269 59 53°233 .. 0 
Highestabove}__- 9.017. — — 2653... — — 8240... 0 
average .. 
Lowest below} 2100.. — — $207.. — 2187..0 
average .. 
24°761 
verage highest above average 1547 
Average lowest below average 1602 


j 
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Ad 
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TABLE I. 
Instrumental Errors, 12in. Theodolite, 
y, A.— Vernier at Zero. 
| 
NS GY B.—Vernier at Zero. 
SN No. of obser- A. B. D. 
N 60 .. .. 269 59 44-166 .. 0 
60 2. 269 59 44-416 0 
ve 24 .. .. 269 59 43°541 .. 0 
Y WS" 
Y 
Y Y 
of considerable and when | 
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Tin. Theodolite, Instrumental Errors. C.—Vernier at Zero. thick, 110 mm. deep, and 2°656 metres long, provided with 
A:~Verniér at Hero. sec, sec, Bec. involute teeth, and placed side by side, each being one-third of 
Average indiex Wo, a tooth in front of its neighbour, as in the well-known Hooke’s 
tions. deg. Gag. ove. 8°97 gearing. In the pitch line of the teeth of the rack the 
1200 0 583 93 alter + 2°23 6137 .. + 1°87 and the teeth themselves measure 60 mm., the teeth of the 
$20... Oe .. +58 pinions on the pitch line 54 mm., and the 66mm. The 
pinion consists of three separate toothed discs mounted on the 
eee eee Ok eee same shaft, the teeth being stepped in the same manner as those 
10 59 BTS 179 59 Theodolite.—Personal Errors.—Average Zero of all Verniers. | of the rack, and the discs themselves, being connected to the 
B.—Vernier at Zero. shaft by springs, are a slight play relative 
Ss. to each other, up any slight irregularities in the spacin; 
10 GE | General average of alt verniors .. .. .. .. .. .. the teeth.” Owing to the plan of placing the bars, as described 
+016] above, a fresh cog is engaged in every 20 mm., and at the 
4 +4 ++ «+ 60°00 .. .. 000] moment of engagement five other cogs are in complete contact. 
quite impossible with the ladder rack, whilst the 
—0°658 seconds of +0°03 in the Tin. | 
C.—Vernier at Zero. a Seas tone errors, we daw = > fracture of a tooth—an event which would have been disastrous 
a deg. min, -_ deg. min. sec. deg. with the latter system—is here, owing to the fact that several 
>» TABLE III. teeth are simultaneously in contact, not followed by any serious 
10 1200 0 8B 0 08 Zrrorsin Triangles, 12in. Theodolite.—Averages of all Readings. | consequence. The bars are laid so as to break joint with each 
. . Seconds. other, thus giving a practically continuous structure to the rack, 
The greatest error in any vernier of the 73 bars, and a distance between the sleepers of 0°880 metres, one 
“4 Average + error .. .. +117 bar—allowing 4 mm. for expansion—just covers three spans; 
system the rac , in the case of curves, to be specially 
Thesdetite, P.—Triangles. designed and constructed for each radius; with the system 
A.—Vernier at Zero, Average error.. .. ae under notice the same form of rack can be used for curves as 
A B a a » . +11 for the straight road, and the strains are considerably reduced. 
Be No difficulty whatever has arisen from snow or mud even 
60 .. 0 ..—— +3464 .. —— +1301 .. —— +1806] Highest + error +2°80 during very severe winters. A very important feature of the 
the rack, without necessitating a reduction of the speed of the 
0.—Triangles and Quadrilateral Figures. train. The automatic entering rail—Figs. 3 and 4—about 10ft. 
—— 42231 .. —— +1618 .. — — +1°873} Average error 1°08 long, is hinged at one end tujtherack, and towards its other endis in 
sec. sec. sec. » + error swe te % ° +1°05 the form of an inclined plane, the teeth gradually increasing in 
Ho. .. .. .. 450M] height from 0 to the height of the teeth on the rack.’ Undér 
this end of the entering rail are placed strong spiral springs to 
O91 +4891 inion not immediately on entering they gradually adapt 
B.—Vernier at Zero. » terror .. .. seven ‘ast sbllmaincs eee The locomotive—see Figs. 5 to 7—is constructed as a tank 
vations. sec. x sec. | Highest é front of the fire-box, are cou issel truck is placed 
60... 1. — — +0297 120°. — — -0-201 |: — — 42-759] The triangulation of 1885 has been entered separately because the | axles has a load of 14°5 tons, and the Bissel axle of 12°4 tons. 
60.. .. — —+0027..0..— — -0061.. — — -0-907 were taken on to the smallest visible poles or plumb lines, and | The fuel and water are carried principally by the latter, so that 
4 se tome “3 ° o—— +120 +» — — ~1074 | therefore should be specially accurate, as is proved to be the case. the variation in quantity has very little influence on the adhesive 
jous power of the engine. There are two pairs of cylinders—one for 
the adhesive and one for the cogged wheels—with separate steam 
auephiacten .... SO 51148 ——— Differences between Corrected and Observed Angles. pipes and independent action, the former outside, the latter 
ic 12in. Theodolite. inside of the smoke-box. Steam is only admitted to the latter 
m2 .. .. = Triangulations up to end of 1884. sen, | Pair of cylinders when the engine has entered the rack sections 
4508 | The toothed gearing is supported by an entirely separate frame 
4098 . 51305 .. .. = -86085 -424] resting on the two outside axles of the adhesion wheels (Fig. 6), 
. ; so that the grip of the toothed wheels is in no way affected by 
C.—Vernier at Zero, the play of the frame can be lifted to allow for wear 
$24 .. 179 59° 52750 .. 270 0 0 .. 9 0 F474 » = ae ce ee when not in action, it adds to the adhesive power of the erigine 
60... — — -1584.. —— -0509.. 0 .. —— 41-978 ° = J when working as an ordinary locomotive. 
Averages of all Observations, omitting P, Triangles. The two rack wheels are coupled, the rear one being the 
60 Average error perangle .. .. «+ «+ 1°50] driver. With the ladder rack it was found to be impossible to 
60 = » t+ .. .. .. couple thus two toothed wheels, owing to the inequalities in the 
24 — — +2792... ——+18B.. 0 — — -1-952 pitch of the teeth. Each of the pinions is fitted with two disc 
-_ aoe aes Averages of all Best Observations, omitting P. Triangles. brakes worked from the same spindle; a second spindle brakes 
Average index No. 61-074 = +1°074] Average error per angle .. 078 | the leading and trailing wheels of the adhesion axles. In addi- 
Seriesl .. .. -0220 . 60°854 = +0°854 » + ” co ce os cf se +114] tion to this there are two separate air brakes, one for the adhe- 
H = ~0°43 | sion cylinders and the other for the rack cylinders. The other 
ar +1097 62-171 = 42171 Triangulation of 1885. fittings are much the same as in an ordinary locomotive, except 
-O111 60 = +0963] Averageerrorperangle .. .. .. .. 00 | that, owing to there being two complete engines under one 
» 6 +0666 .. 61-740 = » + +120 | boiler, many of them are duplicated. The chief dimensions of 
vations, deg.min. sec. deg.min. mi ” ” 
— — joss —— — THE ABT SYSTEM OF RACK AND ADHESION| Driving whesls, diameter... -. 128 
RAILWAYS FOR STEEP GRADE LINES. Trailing wheels, diameter 0-750 metres 
.. — — .. —— +0153. — — +1296 0] IN our last issue we called attention to some of the disad-| 
24 .. — > —2000.. —— +1497 .. — — +2246 .. 0] vantages which are inseparably connected with the use of a... 40s 
- sec. sec sec. | any “ ladder-like” form of rack for steep-grade railways, and Rigid wheel base .. en ed 800 5, 
Average index No, .. . 0 $9472 .. = -0°528 | we mentioned that a system of rack has been invented by which Grate area, 1°700 metres long x 1°100 wide 1°870 sq. metres 
4 = these difficulties are satisfactorily overcome. We now proceed Fire-box, 1°665 metres x 1°170 x 1 200 .. 
-1-110 58°362 |. —1-638 | to describe this system, as most successfully carried out on the Number of tubes 251 
” "459 | which has there afforded a most satisfactory proof of the 
» 6 +0°383 . —0°145 of working lients in the most economical os be io 
manner by combinin ordinary system i i external).. .. .. 52014, 
sec. | Mr. Roman Abt, the inventor, is a well-known Swiss engi-|  Wéieht of engine empty. 
Average index No. .. 0 |mneer, who has been previously for some years associated with Water space in tender (tank) 4538. 
Blankenburg-Tanne railway opens up a large district of the] The engine can haul a train of 120 tons up the gradient of 
» s -- 0803 .. +0131 .. +1097 .. +1-324| Harz, and brings the mines of Huettenrode, the coal-fields and | 60 per 1000 at a speed of 12 kilos. per hour, or the same train 
=a 4 r cof = or saan - +0°069 ironworks of Ruebeland, the stone quarries of Elbingerode, and up the gradients of 25 per 1000 at a speed of 25 kiloms. per hour, 
” és ~<a aii - 29 -.. Sam the State ironworks of Rothehuette and Tanne into connection | it being thus possible in every case to develope the full power of 
12in, Theodolite.—Personal Errors.—Average Zero of all Verniers, | With the network of Prussian State railways, which had, till the | the locomotive, and so to gain time, and diminish the cost of 
eta sec, | Construction of the line under notice, terminated at the foot working. In descending the gradients it is not found necessary 
error. | Of the mountains owing to the want existing at that time of | to brake the coaches, as the air brakes on the cylinders are 
means for surmounting the steep gradients in an economical | sufficient tu control the speed of, and stop the train, when 
» required. By this arrangement the usual wear and tear of the 
58184 -1816] The length of the line, which is of normal gauge, is 27 kiloms., | tires is considerably diminished, but provision has also been 
» ++ 59°797 .. .. -0°203] of which 6°63 kiloms., or, including terminal ends, 7°8 kiloms., | made for emergencies by fitting the whole of the rolling stock 
4 are provided with a central rack in lengths varying from | with Heberlein friction brakes, which are under the immediate 
. “i 285 ‘to 1550 metres, a practical solution being afforded, by the | control of the engine driver by means of a friction reel and 
Tin. Theodolite. mode of working to be now described, of the very interesting | continuous cord, and which also apply themselves automatically 
a Pwaler db Be problem of utilising the ordinary adhesion in combination with | on any coupling braking. 
, am ale a central rack. As will be seen from the accompanying The cost of the Blankenburg-Tanne Railway (including four 
Average index No. = average of section—Fig. 1—there are two watersheds to be surmounted, the | locomotives, six passenger coaches, two post wagons, thirty 
allreadings .. .. .. .. 0 58°83 - 1417 second and highest of which is 305 metres above Blankenburg. open trucks, six covered trucks, one saloon carriage, and six 
_ - +599 6487 .. + 487 The prevailing gradient on the central rack portion is 60 per ordinary trollies, amounting to £28,500; purchase of land, 
a . + > oo + +H 1000, or 1 in 16°6 for a total length of 5 kilos.; the steepest | £7000; stations, £11,000 ; permanent way, £49,000), was onl, 
Soi. ae 54-98 - 507 gradient on the other portion, worked by adhesion, is 25 per 1000, £175,000, or about £6500 per kilom. = £10,458 per Englis 
eae + 499 63°87 + 387 or 1 in 40, No less than 50 per cent. of the line is in curve, the | mile, 
» 6.. +. 12°65 4623 .. -13°77 minimum radius on the rack being 250 metres, whilst thaton the} A very careful estimate has been made to show what would 
B.—Vernier at Zero. ordinary rail portionis 180 metres. Fig. 2showstheconstruction of | have been the cost of constructing, in this case, a simple adhe- 
ee a ite the permanent way, which consists of steel rails weighing 30 kilogs. sion railway instead of a combined rack and adhesion line, 
Averageindex No.. .. .. .. 0 .. 6F1l .. +211 per metre, and resting on Schneider’s improved Vautherin iron | considering the smaller area of land required for the latter and 
SS ee 59°57 .. — 0°43 sleepers, which each weigh 41 kilogs, The characteristic feature | the economies of construction. The result showed a saving of 
” a 3 +4 on -+ 2* of Abt’s system is its departure from the primitive and | about £1600 per mile in favour of the Abt system, the economy 
ao - 630 1. 5577. + 38 “ladder rack employed by Riggenbach on the Rigi and] being especially noticeable in the items of excavation and 
Bes +223 .. 64°30 1. + 4:30 other railways. Mr. Abt’s rack consists—as shown in Figs. 2, 2a,| masonry, the former being about three and a-half times and the 
=? Bs - 666 .. 6873 .. +873 and 2b,—of three soft steel bars of rectangular section 20 mm. a ‘ 
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for the Abt system. Railways upon the Abt system are being 
constructed in the Stollenthal in Baden, and at Lehesten, 
in Bavaria We understand that Mr. Abt has also submitted 
to the Swiss Federal Council a proposal to build a line of rail- 
way on his system up the Rhone Valley from Brieg, the present 
terminus of the Western Railway of Switzerland, to join the 
St. Gothard line at Airolo, in Italy, thus opening up the Upper 
Valais, and bringing the Western Railway into direct communi- 
cation with the railways of Northern Italy. The estimated cost 
of this line of 61 kiloms.—38 miles—is 23,000,000f.—£920,000. | 

Those of our readers who desire further particulars as to the | 
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view of developing the magnificent territory over which it 
presides. Strategical motives, or motives of economy of dis- 
tance, have, however, traced the Canadian Pacific Railway near 
the southern boundary of the Dominion in effect on a nearly 
straight line from east to west, and north of it lie great granaries 
and pasture lands yet to be brought into touch with the old 
country. The railway in all its length from Montreal to Van- 
couver is like an elo in the human body, and the 
veins to feed it from the north are still to be formed. Already 
a number of the necessary lines into the northern provinces are 
projected or in course of construction, and there can be no doubt 
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SECTION OF BLANKENBERG-TANNE RAILWAY. 


Abt system, all the details of which appear to have been most | 
carefully ani ingeniously worked out, we would refer to the | 
very valuable paper on the subject read in March, 1886, before 
the American Society of Civil Engineers, by Mr. Walton W. 
Evans, M. Am. Soc. C.E., and published in the fifteenth volume 
of the “ Transactions” of that Society. To this paper we have 


to acknowledge our indebtedness for some of the data has 


given above. Mr. Evans sums up the advantages of the. 
Abt system by stating that, in his opinion, “the rack, which 

thus far had been regarded more as a sort of makeshift to be | 
applied in extraordinary cases which required extraordinary | 
means, has been advanced by Mr. Abt into a most important | 
element in the planning of new roads, or in the economical | 
operation of old ones. New and vast fields are thus opened up | 
to railway enterprise, and roads which never could have been | 


that in the course of time we shall hear of their successful com- 
letion, with the result of an ever-growing development of the 
co trade of the colony. 

Amongst the lines authorised by the Canadian Parliament, 
and now in course of construction in North-west Canada, there 
is one known as the Winnipeg and Hudson's Bay Railway, which 
mas already attracted some attention in this country, and is 
likely to assume considerable importance if its promoters are 
successful in their object of developing and improving the old 
Hudson’s Bay trade route to Great Britain. This route has 
been successfully used by the Hudson’s Bay Company for over 
two hundred and fifty years, and was—until recently—the only 
means of communication with their numerous trading posts on 
the prairies ; and if the number of vessels sent out by the 


company to Hudson’s Bay is less now than it formerly was, it is | by 


MAP SHOWING PROPOSED 


thought of on account of enormous expense, can now be built 
and operated at so much lower cost, that they will prove safe 
and paying investments for capital.” 


THE HUDSON’S BAY RAILWAY. 


Tue construction of railways within the United Kingdom has 
how reached a s at which many railway engineers have to 
submit to intervals of inaction, and, as the natural and healthy 
result of this condition, to look abroad for new fields of activity ; 
and it is fortunate that the spirit maintained between the old 
country and the colonies opens a wide field. Any undertaking, 
moreover, that affects the safety, speed, and economy of the 
transport of our food supplies has an importance in that respect, 
which raises it from the rank of other colonial developments 
having only a local interest. North-West Canada is pre- 
eminently one of the colonies to which we may look for a large 
supply of grain and meat, and there can be little doubt of the 

mediate beneficial reaction on London of an improvement in 
the trade route from Manitoba. The supply of breadstuffs and 
meat from that immense field of produce need be limited only 
by the capabilities of the transport arrangements. The energy 
displayed by the Dominion Government in fostering schemes for 
the improvement of internal communication is most striking 
and praiseworthy. The Canadian Pacific Railway is not only a 
monument of engineering skill and intre; idity in grappling with 
and overcoming natural obstacles of the most formidable 
character; but it is a substantial proof of what the Dominion 
Government is to countenance and assist with the 


HUDSON’S BAY RAILWAY. 


because since the establishment of railways to the south of 
Manitoba it costs them less to export by this route a great 
a? of the goods that they formerly despatched by way of 
ork Factory vid Hudson’s Bay. By the authorised line of 
railway above named it is proposed to connect Regina, its 
western terminus, and Winnipeg, its eastern—both on the 
Canadian Pacific Railway—with Port Nelson. The projectors 
claim for their route, which is shown on the accompanying map, 
enormous savings in distance railway, whilst the distance 
by sea is practically the same as by other routes. The savings in 
railway transit by the Hudson’s Bay route to Liverpool are 
given as follows:—From Winnipeg over Montreal route, 775 
miles ; from Winnipeg over New York route, 1129 miles ; from 
Winnipeg over Halifax route, 1618 miles: from Regina over 
Montreal route, 1081 miles ;- from Regina over New York route, 
1435 miles ; from Regina over Halifax route, 1924 miles. As to the 
navigation, the projectors are supported by the most recent reports 
of evidence collected on the subject by the Dominion Government 
from their own agents, stationed at various points on the Straits 
and Bay. They say on this authority that navigation for ocean 
steamships will be open in the Straits for at least four months, 
and frequently for six months of the year; that the harbour 
selected near the mouth of the Nelson River is never closed by 
ice, and that the river itself has a tidal navigation of twenty- 
five miles, 
As an ad of detail, referring to the nature of the 
trade expected, it is pointed out that in the summer season the 
new route will be cooler, and that this peculiarity, added to the 
saving in distance, will tend to secure for it a large share of the 
meat’ and grain traffic from the United States as well as from 


Canada, because both of these classes of exports are benefitted 
by a certain degree of cold. The line of railway—which has a 
total length of about 950 miles—is intended to follow the line 
cf the Hudson Bay Company’s trade route from Port Nelson to 
Lake Winnipeg, and by its western coast to reach the city of 
Winnipeg—the capital of Manitoba—and the famous Red River 
Valley. The western branch, separating at Grand Rapids, will 
serve Regina, the capital of the north-west territory and the 
centre of the fertile belt. A considerable traffic is also antici- 
pated by reason of the facilities which the railway will afford for 
the development of the fisheries of Hudson’s Bay, which are 
known to extensive. The whole line, for the purposes of 
construction, is divided into three sections:—From Regina to 
Grand Rapids, 300 miles; from Winnipeg to Grand Rapids, 250 
miles; and from Grand Rapids to Port Nelson, 400 miles. No 
particular engineering difficulties are anticipated, and only a 
small portion of the line traverses a rocky district, the remainder 
being located in — land or easy country. The sections 
throughout have been laid out with the view of economising 
works. Some large timber trestle bridges of the Howe truss 
type will, however, be required to bridge the gorges in which the 
rivers run. The railway throughout, both in works and per- 
manent way, will be built to the same excellent standard as 
that of the Canadian Pacific Railway; and it is satis- 
factory to learn that the works in connection with the 
section immediately north of Winnipeg are now in progress and 
are being vigorously prosecuted, a shipment of 4400 tons of 
steel rails from England having been already made, whilst about 
forty miles of the line have been graded. Provision will be 
made along the route and at Port Nelson for the storage and 
rapid shipment of large quantities of grain, and for this purpose 
grain elevators constructed on the model of those already in 
use on the Canadian Pacific Railway and in the United States 
will be erected. The Provincial Government of Manitoba, as an 
evidence of the keen interest with which the undertaking is 
regarded in the North-west, has given a guarantee to assist in 
the execution of the works, and the Dominion Government has 
reserved a magnificent area of 8,400,000 acres from the Crown 
lands adjoining the railway as a subsidy or free gift. The con- 
tractors for the construction of the line have had considerable 
local experience, having been engaged upon the works of the 
Canadian Pacific and other railways in Canada. The cunsulti 
engineers of the company are Sir F. J. Bramwell, F.R.S., 

Mr. W. Shelford. 


A CRACKED STEEL PLATE. 

‘Tue following document explains itself. We give it 
without comment. It is the report of the Engineer 
Surveyor-in-Chief to the Board of Trade respecting the 
cracking of a mild steel shell ao for a boiler :— 

Consultative Branch, ord-street, Covent-garden, 
7 London, W.C., 31st August, 1886. 

Sir,—It appears that a mild steel’ shell plate, intended for a 
boiler under construction, was cracked for about 18in. while being 
worked in the boiler shop. The plate in question formed part 
an outside ring or belt of plating that was being fitted in place 
pater to drilling the rivet holes. The boilermakers had 

hammering the plate between two of the tack bolts in order 
to close the circumferential seams, and the crack produced was 
half-way between these bolts. The crack was about yyin. open on 
the inside of the plate and scarcely visible on the outside. 

The plate was 14ft. 9jin. long, 5ft. 11Jin. broad, and 1,,in. thick. 
It was shi to size at the steel works and its were 
the boilermakers, but the amount so removed has not been 

o order to render the curving of the plate easy it 
had been heated at one operation to a dull red before 
through the bending rolls, but its temperature when the bending 
was completed has not been stated. is was the only occasion 
that the plate had been heated in the boiler shop. 

The plate had not been tested for tensile strength and elonga- 
tion at the steel works in the presence of the Board’s surveyor, but 
it appears to have been tested by the steel makers themselves, who 
stamped it thus: “Tensile strength 28°9 tons; elongation 23 
cent.” The surveyor, however, witnessed a bending test at the 
steel works and found the result satisfactory. 

After the plate failed, two portions of it close to the crack were 
cut out and tested in their normal condition by the surveyor, who 
found them to have a mean tensile strength of 28°25 tons 

uare inch and a mean elongation in 10in. of 21°25 per cent. He 

had two adjacent pieces bent in their normal condition, and 
found the results satisfactory. 

In order to ascertain whether the plate had been softened by 
the heating it received in the boiler shop, the surveyor had two 

annealed, which he tested for tensile stre: and elonga- 
tion. The annealing was effected by heating the pieces to a t 
red and covering them with ashes for about two hours, after w! 
they were allowed to cool in the air, The mean results of 
the tests are: Tensile strength, 25°75 tons per — inch ; elonga- 
tion in The results of all the pulling tests 


are given in following table for comparison :— 
Specimens in normal condition. Specimens annealed. 
test. ‘square inch. 10in, test. {square inch. 10in. 
| Tons, Per cent. Tons. Per cent. 
28°3 21°0 8 25°8 82°0 
s | ses 21°5 4 25°7 25°5 
Mein «98-95 2125 | Mean 25°75 28°75 


It will be seen from the above mean results that the process of 
annealing reduced the tensile strength 2°5 tons per square inch 
and raised the elongation from 21°25 to 28°75 per cent., which is 


omg 4 to being bent in the rolls does not efficiently anneal it. 
ere is nothing in the results of the tests that accounts for the 
cracking of the plate, and therefore, notwith ing an expression 
of opinion that a fine crack may have existed on the edge of the 
plate, I am forced to the conclusion that it was origi sound, 
and that the crack was caused by the violent vibrations set up 
the heavy blows from the workmen’s hammers. If the plate 
been cut to the proper length, it would not have puckered between 
the tack bolts as it did, and would not have — hammering, 
at least, not to an inordinate degree; but it should not be overlooked 
that the plate before it was bent was heated to a dull red, and 
there is no doubt in my mind that it was bent when it had cooled 
to a blue heat, at which temperature it is imprudent to bend or 
work steel. If steel will not stand bending cold to the curvature 
— for the shells of cylindrical boilers, it should not be used, 
and those who do not possess rolls capable of bending plates while 
cold should get them. The following analysis of the plate, like 
the results of the mechanical tests, shows that the plate was of a 
mild quality, and that there was noth’ unusual in its composi- 
tion:—Carbon, ‘149; silicon, ‘O11; phur, °042; ——— 
034; manganese, 574. This case affords the staff a useful piece 
. and for that reason I think the foregoing remarks 
sh be printed and the sketch lithographed for the surveyor’s 
information.—I am, &c., Tuomas W. 

The Assistant Secretary, Marine Department, Board of Trade. 
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RAILWAY MATTERS. 


Iv is said that 14 versts of the Merve-Chardjui section of the 
Transcaspian Railway have been completed. 

TuE first section of the Homebush and Waratah Railway, as far 
as Hornsby, was opened by the Minister cf Works on Sept, 17, 

BETWEEN the base of the Rocky Mountains and the town of 
Winnipeg, a distance of 900 miles, the Canadian Pacific Railway is 
said to traverse one of the finest agricultural regions in the world, 
hitherto unopened up by reason of the want of railway facilities, 

WHILE a locomotive was on Saturday passing along the lower 
portion of the North Shields Pier, it ran off the rails with three 
trucks, which were precipitated into the sea. The engine and 
primed are entirely submerged, but the men in charge of them 
eecaped. 


Tue traffic on the Canadian Pacific Railway in connection with 
the trade from China and Japan to the North-West is rapidly 
increasing. This year 115,000 packeges of teas and curios have 
been shipped by this route, and the receipts for live stock are 
more than double those of last year. 

Ir is reported that streetcar directors in Brooklyn, U.S., are 
considering the adoption of electric motors. The question of esta- 
blishing an electric railway to connect Cedarhurst, the Isle of 
Wight, and Far Rockaway, the terminus of the latter to be some- 
where near the Long Island Railroad station, is also being 
discussed. 

AccorDInxc to the Budget of the German State Railways which 
has been submitted to the Federal Council, the total receipts for 
the year are placed at 45,237,800 marks, or 2,153,900 marks less than 
in the preceding year. The total current expenditure is estimated 
at 28,541,204 marks, and the special and non-recurring expenses a 
592,000 marks. 

As compared with the Panama route between England and Aus- 
tralia, the total distance to be traversed vid the Canadian Pacific 
Railway is substantially the same, i.c., 12,500 miles by Panama as 
against 12,300 miles by Canada, with a saving, however, in the case 
of the latter of 3250 miles of ocean steaming, for which about 
3000 miles of railway travelling is substituted. . 

BrrorE the New South"Wales Parliament adjourned, the Minis- 
ter of Works moved the adoption of the plans of the Narrabri to 
Moree Railway. It was explained that the line, which would cost 
£325,447, was e to attract a large portion of the trade of 
Southern Quee: d_ now carried by Roma and Cambogie on the 
Queensland line, The motion was passed with only four dis- 
sentients, 

From 1837 to 1842 little appears to be recorded in the 
made with railway construction in Canada, and the first er 
return presented to the Legislature was in 1844, giving the traffic 
results of that, and the two preceding years, the traffic of 1844 
being represented by 27,118 ers and 12,639 tons of freight, 
conveyed at a cost of £11,851, amount representing 77 per 
cent. of the gross receipts. 

Tue Board of Directors of the Berlin Machine Factory, formerly 
Schwarzkopf, has announced its determination to give up the 
building of any more locomotives, but instead, to give more atten- 
tion to the development of torpedo-boat engines and to patented 
specialities. This may be considered the next most important 
factory for locomotives after that of Borsig, recently closed, and 
there can be no doubt that other works will have to t the 
same policy, if in this country the manufacture of locomotives is 
ever again to become a remunerative business. 

Tue Russians seem to be pushing their railroad enterprises in 
far-off Turkestan with something akin to American rapidity. 
Within a month they have crossed the Murghab river at Merv, 
very near the Afghanistan border, and but 500 miles of road 
must yet be loca 
Ocean, The construction of this missing link of railway will be 
difficult and very expensive work, for the line will have to cross 
the mountainous watershed dividing the rivers of the Indian Ocean 
from those flowing into the Caspian and northward; and these 
mountains are high and abrupt, and the various ranges cover a wide 
extent of country. 


A RAILWAY guard’s life is sometimes a game of skittles with one 
live piece. giving evidence concerning the collision which 
occurred on the 13th September at Woking station, on the London 
and South-Western Railway, the guard said:—‘‘I had a lot of 
luggage and milk cans to attend to, and when I had finished the 
station-master and an inspector gave me the signal to start, and I 
signalled to the driver. It was then about 8 p.m. I was at the 
back of the train and did not look at the starting signal. The 
train moved off, and after we had run about the length of the 
train there was a collision, and I found myself on the floor with 
two milk cans on the top of me.” 


Tur New Plymouth, N. Z., Budget of Sept. 11 :—“ The rail- 
way —— must be defective or there w not be such a 
steady falling off in the revenue as appears to be the case. The 
returns for the first sixteen weeks of the present financial year show 
a falling off of nearly £19,000 in the receipts as com with the 

nding period of last year, although in the interval no less 
than 165 additional miles of railway have been opened, which, of 
course, has necessitated an increase of expense, the additional 
amount being about £10,000. The figures stand thus for the por- 
tion of the present year referred to Papen. £311,143 ; expen- 
diture, £225,413. For the corresponding pe iod of last year: Re- 
ceipts, £330,094 ; expenditure, £215,625. Last year the proportion 
of expenditure to revenue was 65°32 per cent.; this year it is 72°45. 
The total number of miles of railway now open is 1652; this time 
last year it was 1487—an increase of 71 miles in the North and 94 
in the South Island. The worst paying line in the colony—beating 
even Picton in that respect—is the Wanganui, 196 miles, the pro- 
portion of expenditure to revenue being 97°05. Picton comes next 
with 96°66. Auckland expenses absorb 90°21 of the revenue, Wel- 
lington 78°98, and Nelson 71°08. We are not surprised at our line 
not peying, for no attempt is made to meet the wants of those who 
use it, e trains are made to run to suit the officials; or for 
political motives the termini are fixed at the wrong places. Until 
some change is made in their management, it is hopeless to expect 
to hear of the railways yielding a profit.” 

REFERRING to the dimensions to be observed for railways in 
India on the 5ft. 6in. gauge, as given in the Indian Engineer, the 
American Railroad Gazette says they include quite a number of 
details which would be accepted here only after protest, and even 
some which seem absurd. Perhaps the most so, according to 
American ideas, are the ied dimensions of ties, sleepers and 
rails, The ties are 3ft. a 10ft. (9ft. 1lin.) 10in. by 
5in, section, and the rail put on these ties only 621b. per yard 
and has din, base, Over this kind of superstructure it is permi' 
to run engines loaded with 12 tons (44. lb.) per axle, and even 
in some cases 14 tons. The size of ties is an exact copy of 
English practice where it is justified by the use of heavy rails and 
of chairs on each tie, and the high cost of ties, which are all 
imported. Under the quite different conditions of Indian practice, 
except as to the cost of ties, the combination seems in every way 
unfortunate. The curves for ordinary country are to be 1500ft. 
radius—3 deg. 50 min.—and in difficult country 800ft. radius—7 deg. 
10 min. The ruling ent for ordinary railways is to be 1 in 
150, or 0°67 per cent.—35ft. per mile—and in difficult country 2 per 
cent. No water tank must come within 30ft. of the track, water 
cranes being always used. e beds are to be 20ft. on fills 
and 18ft,—excluding side drains—in cuts, For calculations con- 


to connect the Caspian Sea with the Indian | ali 


tted | conditions are not altogether ful 


NOTES AND MEMORANDA, 
THE estimated production of gypsum, or what is called land 


plaster in America, in 1885 was 100,600 short tons ; of calcined | next 


plaster, 72,200 tons ; total, 172,800 tons, valued at 959,600 dols, 
The above includes 75,100 tons from native stone, the remainder 
being imported from Nova Scotia, 


THE total production of salt in America last year, in barrels of 
280 lb., was 7,038,653, exceeding the yield of 1884 by 523,716 barrels. 
The total value of all salt produced was 4,930,621 dols., an increase 
of 732,887 dols., which was due partly to the increased value of 
the Michigan product and partly to the large increase in the pro- 
duction of western New Yor 


In London 2256 births and 1332 deaths were registered durin 
last week. The annual death rate per 1000 from all causes, whic 
had been equal to 16 0, 17°7, and 17°4 in the three preceding weeks, 
declined again to 16°7. During the first five weeks of the current 

uarter the death rate averaged 17°0 per 1000, and was 2°6 below 
the mean rate in the corresponding periods of the ten years 1876-85, 


Ir a fragment of potassium hydroxide be placed in some ferric- 
chloride, a few drops of bromine added, and if gently 
heated, the mass dissolves in water, yielding a fine red solution of 
potassium ferrate resembling permanganate in its tinctorial 
power. A fine red solution of calcium ferrate is obtained by 
adding ferric chloride to bleaching powder and boiling with water. 
Manganous sulphate destroys the colour, and filtration through 
ye Sones it; barium chloride produces a purple precipitate 
of um ferrate, 

THE official return of the coal sent to Hull from the Yorkshire 
collieries during October has just been issued. It shows a total of 
148,424 tons, as compared with 158,680 for the corresponding 
month of 1885; for the ten months of this year, 1,167,024 tons, 
against 1,082,384 tons for the corresponding period of 1885. The 
export trade from Hull to foreign countries has fallen on the 
month from 84,654 to 76,361 tons; for the ten months the quantity 
was 541,970 for 1885, and 532,167 up to the end of last month. 
Russia is again the principal customer, 

THE consumption of wire netting me out Europe, the United 
States, and Colonies, from the year 1842, when its consumption 
in Europe did not exceed 10,000 yards per annum, has graduall 
increased until at the present moment it is estimated to reac 
40,000,000 yards per year, besides 15,000,000 yards in the United 
States, pec te a total of 55,000,000 yards. n the production of 
wire netting in Europe about 420 machines of the old type are in 
operation, viz.: England, 300; France, 100; Germany, 20. In the 

nited States there is a number of machines in operation, and a 
few in Australia, 

A PAPER on the intensity of the magnetic field in dynamo- 
electric machines, by Marcel Deprez, was read at a recent meeting 
of the Paris Academy of Sciences. Assuming that the most 
important element of a dynamo-electric machine, whether employed 
as a generator or receiver, is the magnetic field, the author deals 
with the infil of the dist, 
shows that, con’ to the opinion of certain electricians, 
the intensity of the field decreases far less rapidly than the dist 


between the magnetic parts, and | f, 


MISCELLANEA. 


No jury awards are to be made at the Manchester Exhibition 
year, 

THE Sclessin Ironworks Com of Belgium, has appointed 

Mr. H. Seeger, of Mincing-lane, fts London pon 
A VERDICT against the North London Tramways Company has 

been given in favour of one whose horse was frightened by a steam 

car. 


Messrs. G, MAcLELLAN AND Co, have been awarded gold and 
silver medals at Liverpool for their india-rubber manufactures, and 
for mechanical appliances. 

At the Edinburgh Exhibition a gold medal has been awarded to 


Messrs. Simmons and Co., Renfrew, for hopper dredgers with 
patent traversing bucket ladder. , as x 


Two gold medals have been awarded to Mills’ boa: ing and 
disengaging hook, one medal being by the Mercantile i 
Service Association, and the other the jury of the Liverpool 
Exhibition. 

In consequence of the death of Mr. William Morris, M, Inst. C.E. 
of the firm of Kinipple and Morris, Westminster-chambers, the 
business there will in future be carried on by Mr, Walter Robert 
Kinipple, as before the partnership. 

Messrs. RopEyY AND Co., Lincoln, have been awarded a gold 
medal—that being the highest award—for their engines at the 
Edinburgh International Exhibition. In addition to the above, 
Messrs. Robey and Co, have secured gold and silver medals for 
their machinery at the Liverpool Exhibition. 

Orpers have been issued for extinguishing the electric light in 
the tower at Hell Gate, New York Harbour, from ani after 
December 1st. This action was based on the recommendation of 
the Lighthouse Board, and because of the constant complaints 
from mariners that the dazzling character of the light made it a 
detriment instead of an aid to navigation. 

A COMPANY is being formed, to be called the Dennis Patent 
Continuous Wire Netting Company, with offices at 101, Leadenhall- 
street, London, E.C., for the purpose of purchasing the patent 
rights and privileges belonging to Messrs. W. F. Dennis and Co., for 
an improved system of manufacturing hexagonal wire netting by a 
continuous process and without the use of spools. 

THE members of the United Arts Club held their first meeting on 
Wednesday evening last at theirtemporary premises in St. James’s- 
em Mr. Edw TAnson, President of the Royal Institute of 

ritish Architects being in the chair. The meeting was well 
attended, and the Club starts with a considerable number of 
members in the engineering, i and artistic professions. 

A NEWSPAPER, entitled Investments, published a few days ago a 
long article on ‘‘ Electricity as a Motive Power,” the subject dealt 
with being really the vague absurdities that an energetic amateur, 
raw and absolutely tyro to the subject, puts forth as to the way 
in which he thinks every moving thing should and will after a while 
‘urnish us with electricity for light and work. A man may not 
know “ rem ri come in out’n de rain,” but even that limit does 


of the magnetic parts increases. The influence of the dimensions 
perpendicular to the lines of force was also considered. 

Mr, L, TIRTJENS, of Stassfurt, Germany, has recently patented 
an ingenious method of damming back the flow of water in shafts 
by the application of the well-known fact that certain salts increase 
their volume very materially by the absorbing of water of ital- 
lisation in hardeni To accomplish this, he takes either calcined 
soda, anhydrous alum, kieserite, or oxychloride of magnesium, 
mixes them into a paste, and then immediately injects them through 
@ suitabl — pipe into the fissures through which the water 
flows. Itis that as this paste hardens, it swells enough to fill 
the interstices of the rock and to render it water-tight. 


FROM & presented to the Birmingham Town Council this 
week upon the —s of the Birmingham Proof-house, it appears 
that last year the number of barrels proved at Liege was 840,085, 
while at Birmingham 501,634 were proved. Butout of the 840,085 
barrels proved last year, 413,000 were pistol and revolver barrels, 
so that Grote takes the lead in regard to the number of gun 
barrels, and, it may be believed, also in regard to value. Many 
so-called London guns are made in Birmingham, and there are 
makers in Birmingham who send their barrels to London to be 
proved, in order to get the London mark upon them, and sell the 
guns as London made, 


Unvexr the head of the Midland Iron Trade, statistics show that the 
furnaces built in the district were—in 1878, 147; in 1881, 135; in 1883, 
123; and in 1885, 116; the numbers in blast fluctuating in the same 
four years th’ , 46, 46, and 34. In 1878, 392, tons of pig 


iron were made; in the other three years, 374 $21 tons, 429,723 tons, 
“ 


and 344,079 tons respectively. g puddling in the 
same order they show—1684, 1623, 1822, and 1311 ively; 
while rolling mills are figured as 308, 321, 361, and 278 


respec- 
tively in the four years referred to. These statistics lead to the 
comment that the diminution in the number of furnaces does not 
produced. 


Statistics bearing on the state of trade in Birmingham of a 
jal nature are available in a compilation which the Chairman 
of the Finance Committee of the Birmingham Corporation has just 
issued to the members of the Council. These statistics show that 
whatever may be the case with business, money continues to accu- 
mulate. In the eight years over which the returns extend, in the 
six banks having their head offices in the town, the deposits rose 
from a little short of £12,000,000 to over £20,000,000; while the 
savings bank deposits grew from £943,245 to £1,156,773, and the 
investments in building societies, from £543,626 to £586,009. 
Were statistics furnished of the amount held by Birmingham 
people in Corporation Stock, a considerable addition would pro- 
ly be made to these figures. 


ProFEssoR Kick, the Austrian authority on modern milling, 
—a recently on automatic mills, the utility of the millstone, 
and the proper place of smooth rolls in the gradual reduction 
system, = :—*A complete automatic plant can only be recom- 
mended where the uality of the products is of less account than 
their quantity and cheapness. The same remark applies to those 
mills in which rolls are exclusively used for the process of produc- 
tion. Such mills will require more power for the grinding of fine 
middlings (dunst) than pe er in which millstones or dismembrators 
are also brought into use, and the bran will be less thoroughly 
cleaned. Where coun’ ‘olk do not object to branny flour, and 
where power is cheap, the miller may, from a commercial point, 
get along well enough with a pure’roller Prd but if these 

led, as will happen in the great 

majority of cases, then such plants are to be rejected, however 
much they may be admired and praised.” Commenting on this 
the Millstone says :—‘‘ Anything that Professor Kick says is worthy 
of careful attention, and while we may recognise that the 
Hungarian millers are not taking full advantage of their oppor- 
tunities in the matter of the introduction of automatic devices for 
handling mill stocks, it is apparent that we, with our automatic 
devices and high-priced labour, cannot make as large a proportion 
of high grade flour out of the wheat as they can. The all-roller 
idea proved to bea fallacy. We do not find all-roller mills 
in successful operation in Hungary. It is coming to be generally 
acknowl that the millstone is a necessity to every complete 
ual reduction mill, and that it isa next thing to an impossi- 
ility to make a proper finish where the complete a of 
rolls is used. This is notably true in mills operating on soft wheat, 


spans | and as most mills now in this country have to mill this kind of 
wheat, at least a part of their time, it is coming to be i 
millstones is necessary in all mills, 


that a certain number of 


not preve: talk from @ non- correspon- 
dent on a technical subject. 
Messrs. RvusToN, Proctor, AND Co., of Lincoln, have been 


awarded a gold medal at the Agricultural Exhibition at Mar- 
seilles, in trials of centrifugal pumps and portable engines; the 
gold medal at the Agricultural Exhibition at Moelln, Prussia—first 
an their thrashing machine, with exeentric motion for 
iving shakers and riddles; a special prize silver medal at the 
Leicestershire Agricultural Society’s Show, Leicester, for their 
of por engines a and only prize o} 0 
the agents of competing firms for the best portable engine. 

LizvuT.-CoL. McFaRLAND, Engineer Corps, United States Army 
in charge of the river and harbour improvements in the vicinity of 
New York, has made a report of the operations on those works 
during the past fiscal year. He says that 18,288 1b. of dynamite 
were used in removing obstructions at Hell. Gate and in the East 
River, and 28,622,313 tons of broken rocks were raised. The expen- 
ditures during the fiscal year amounted to 227,330 dols., and at 
the close there was a balance of 40,648 dols. available. It is esti- 
mated that it will require 1,488,840 dols. to complete the improve- 
ments in progress, of which amount Col. McFarland says 
500,000 dols. could be profitably expended during the fiscal year 
ending June 30th, 1888, 

THE Liverpool Exhibition, which during the six months it has 
hoon epee has been visited by upwards of three million persons, was 
fi y closed on Tuesday. The undertaking, notwithstanding 
this large number of visitors, can, however, scarcely be said to have 
been a success; the long delay in the completion of the arrange- 
ments after it had been opened caused a great amount of dissatis- 
faction, and there has been far too much of the mere shop elemen‘ 
which has tended greatly to destroy its value, whilst the alleg 
scandals with regard to the awards have caused it to close under a 
cloud. This has probably influenced the managers of the Man- 
chester Exhibition in the decision they have announced within the 
last few [days to dispense with awards by jurors; and consider- 
ing the discredit which has been cast upon awards of this class, 
the decision which has been come to with regard te the Manchester 
Exhibition will certainly meet with general approval. 


THE “facts” which appear from time to time ate the 
Panama Canal continue to be very contradictory. M. Beyeler, a 
Swiss engineer, formerly engaged on the Panama Canal, has 
recently published some more ‘‘ Truth about the Panama Canal.” 
He gives the excavation work, as now estimated, of each of the 
twelve sections of the Canal, and the quantities excavated in each. 
The total of the estimate is 131 millions, and that of work done 
16 millions of cubic metres. But to the gross amount have to be 
added 20 million cubic metres for auxiliary works and construction 
of dams, and an estimated outlay of £4,000,000 for the great weir 
at Gamboa. He says that since the spring of the present year 
hardly any work has been executed along the line. M. Charles 
de Lesseps stated, in March last:—‘‘I am quite sure that for the 
whole of 1866 the average per month will be over a million cubic 
metres, and that at first there were only 100 million cubic metres 
to excavate.” M. Beyeler states the expenditure to date “‘for 
excavations, amounting to16,000,000 cubic metres,” at 542,516,440f., 
the * cost uired for completion at 1,625,000,000f., and the 
interest and burden on shares and obligations, assuming the pro- 
gress of the work to be at the rate of 7,000,000 cubic metres per 
annum, or 1,230,000,000f., giving a total of nearly £136,000,000. 


Tue electric light has been adopted in the offices of the 
Prudential Assurance Company, Holborn. It has been carried 
out by Messrs. Bernard, Drake, and Gorham, for the Electrical 
Power Storage Company. The number of lamps at present fixed 
is about 1500, supplied by two Crompton dynamos of 500 ampéres 
each and two Siemens of 200 ampéres, There are 528 E.P.S. cells 
of the 31 R type in glass boxes, coupled throughout four cells in 

allel, and capable of supplying about a thousand lamps for nine 

ours. The engine plant consists of two horizontal engines of 
35-horse po nominal, made by Messrs. Marshall, Sons, and Co., 
of Gainsboro’, which each develope 110 brake horse-power. 
steam is supplied to these by three large locomotive boilers con- 
structed to work at 90 lb, pressure. Arrangements are made both 
for the tomy be the water and also for heating it on its passage 
to the boilers. The distribu ting switch boards in connection with 
the building have been carefully worked out, the switches bein: 
throughout of the ring contact pattern of Messrs. Drake 
Gorham. The measuring instruments are also their steel yard 
ammeter pattern. This is by far the largest accumulator plant 
in England, and the working of the cells will be watched with 
considerable interest, 


i 
~ 
nected with girder bridges, the live load uniformly distributed over 
the eee en for a single line of rails may be assumed to be— f 
various loads decreasing from 3} tone foot run for 40ft, ; 
to 1°42 tons for 150ft. spans, The rling stock specified ‘ 
stantially according to English practice in all its leading dimens' ' f 
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HIGH-SPEED ENGINE AND DYNAMO. 
MESSRS. GREENWOOD AND BATLEY, LEEDS, ENGINEERS. 


of small size should be taken up by 


regulator ; and taking 
ordinary piston valve, it gives a very quick admission of steam 
with a small amount of clearance. : 

The regulator—Figs. 3 and 4—is of that class by which the 
centrifugally acting weights, to vary Ww an — 
the valve, and thus govern the admission of steam to thecylinder 


is nothing in this engine which Messrs. 
Greenwood and Batley could not 
equally well have secured by making 
their own designs as by adopting those 


port at the piston end ; 
is also just taking steam at H, which passes through the valve 
into the same cylinder port A; enables the steam to be 
taken quickly, as it would be by a Trick valve at the commence- 
ment of the stroke. The steam is exhausted at each end of the 


The valve is a hollow piston valve, and was adopted after trial 


Fig. 2 


It will be seen on reference 
to Fig. 3 that it consists of a wheel which is fixed to the engine 
controlled by springs, one end of the ing seated in a 


pocket forming part of the arm of the w , oa 
attached to the weight, takes hold of the top of ing, thus 
putting it into compression by the action of the weight, instead 


of in extension. The inrer excentric C having ears attached, is 
placed close to the wheel, and is free to turn upon the engine 
shaft; from these ear rods—2, 2—are connected with the 
regulator weights ; on the outside of this inner excentric is 
placed an excentric ring D, which is free to turn 

from which a rod, 8, is connected to the free end 
weights ; on this outer excentric are arranged the usual connect- 


giving motion to the valve-rod; to avoid confusion 

these are not shown in the p 
It will be seen that when the engine is running at its greatest 
velocity, the weights, and consequently the position of the 
excentrics, will be as in Fig. 3, which is one extreme of the 
action of the tor. The excentricity of the two combined 
excentrics is then the distance A, which gives the valve its 
shortest travel. When the a has its greatest possible load 
the position of the weights will be as shown in Fig. 4. It will 
be seen that when the weights are in this position the inner 
excentric has been moved round, and the outer excentric in 
directly the opposite direction, and the excentricity of this com- 
bined action is increased to the distance B ; this is sufficient to 
allow the steam to follow the piston to about seven-tenths of the 
entire stroke; this wide range from the simple lead of the valve 
at A secures sensitiveness and quick regulation. The lead in all 
positions of the excentrics remains constant and is practically 


Much is claimed for this also, but no doubt Messrs. Greenwood 
and Bai 
as to 


BOILER EXPLOSIONS. 


to the President of the of 
the “* Boiler Explosions Act, 1882,” has 


under section 6 of the Boiler 


ions Ac 

been held in fifty-seven cases. This is the largest number of 
explosions upon in either of the four years during which 
the Act has been in operation; but whether the increase is or 
is only the result of a more wledge on the part of steam 
users with regard to requirements of the Act, is 
Although there was an increase in ni of cases, the life 
lost per case fell below the average of the three previous years, the 
figures for the four years — 

Year. Cases. Lives lost. 

1885-6 33 


In addition to the number of persons killed there were 79 persons 
explosions in 1885-6, 
purposes on shore. The following is a general 
of the to which the explosions ate 


, corrosion, safety-valve defecti ee 00 
Defective oo cc 


of the owners of boilers. 
or of the 
seventh case—No, 171—this was a contributory 


any kind under the Boiler Explosions Act; and 
although such a large proportion of the explosions were caused by 


dental was that they remained so long at work without exploding; 
and I have also in former 


are brought about the incompetency of the boiler 
a t. At the time the a Explosions Act, 1882, under’ 
which juiries eld, was passed, there was & 4 


ied, 
it was thought better that a system of inquiry should be instituted. 
ereby the causes of explosions should be accurately ascertained. 
Without the knowledge gained by these inquiries the Board of 
Trade were not in possession of rep ny information. Now, how- 
ever, with the reports before us of four years’ explosions, we have: 
an accumulated amount of evidence which is so important and con- 
clusive that I should have been unable to pass it by without calling: 
special and serious attention to it, even if I had not already 
received your directions to inquire into the question. 

We now know that boilers are sometimes worked long after they 
are unsafe for any pressure; that pes | are worked with saf 

be tam with overloaded, or even 


rate — tested is rare. In short, we know 
that as the con the boilers which have exploded 
and as to their fittings, were over= 
worked, and the latter were, aa a rule,. inefficient, 


: i} 4 
| 
Ke 
= ~ Hi WT = 
herewith is given as from an engine with 12in. cylinder and 12in. 
—— stroke, running at 350 revolutions ; the mean pressure being 
45°28 Ib., and horse-power 106°6. The “——~ is for high sizes, 
_—_ EE ee undoubtedly of good design, and will work well at high speeds, 
7 tte such as from 250 to 350 revolutions per minute, , 
WY fii WW Tue following re 
= \ \ re} Thomas Gray e 
\ = Y/ \N y 
GREENWOOD AND BATLEY’S HIGH-SPEED of a great many valves of different types, because it is balanced, ignorance, neglect, or lessness of a ke, ied 
ENGINE. is simple, has nothing to get out of order, or to put undue work Miscellaneous... .. os oe 3 
the Armington and Sims’ high-speed type, made by Messrs. Green- From the above it will be seen that no change has taken place in 
wood and Batley, Leeds. We illustrate it in perspective as the general nature of the causes to which explosions may be traeed, 
shown in the Edinburgh Exhibition, in connection with a no less than 56 cent, of the total number of cases due to 
dynamo, and further by sectional engravings illustrative of the neglect on the 
cylinder and main valve and governor. This engine is very directly from 
popular in the United States, but it is rather curious that an although in a 
American design of horizontal engine a 
an English engineering firm. There LI-T) imi imt explosions were due to causes other defects in the boilers or 
REAL rE fittings, while in another case the owner ignored the repeated 
WG FDI, WWI“ applications of the company for an opportunity to make a thorough 
fea dda | examination of the boiler. Three explosions occurred on board 
N — vessels classed Lloyd’s, but only one of these was due to a 
we illustrate. A special feature in defective design of boiler. 
this engine is its great rigidity. NN : = aid It has not been found necessary either to institute a formal investi- 
secured, first, by using a well-designed Nz = = \ NSS — in case which has occurred during the year, or to take 
bed ; secondly, by using’ a very heavy MSS 4 
so as to make the alternate bending _)\\//7/uy//p I I \7 can, as a fact, be called an inevitable accident—still in no case have 
moment as small as possible consistent Ra (7 QW) JY-WYwwpywwWJ=$=—— WIN} B the facts been such as to warrant the Department in taking the 
with practical considerations. A second NZ WW responsibility of prosecution under the criminal 
important thing is that the engine is iDCQ®QU__= NSS Aree law. The verdicts of ‘‘accidental death” which were almost 
well balanced, so that none of the NG fgs=aik \ q aed invariably returned, and generally without any qualification, by 
effectiveness of the good and heavy WW 10 NN iY y coroners’ juries in fatal cases, show that explosions are 
bed and general design are thrown NSS 52 = == | regarded by the persons who sit on those juries as being due to 
away. The whole value of solidity and WN 2 BE S258 = =e SAN causes which are beyond control, and unless evidence of the clearest 
weight is realised. The balancing is so =NGY — eine and most conclusive kind can be produced, an attempt to secure a. 
that on, \ criminal conviction would be certain to end in failure. 
a third and a In making some of my former annual reports to your Lordship’s 
feature is the balanci Lentil Wc . i y predecessors in office I have pointed out that the term “‘ accident,” 
fe bined N as applied to the explosion of boilers, is a misnomer; and I have 
special fea’ is the combined auto- = already more than once stated that the only circumstance con- 
governor gear placed with many of these explosions that could be called acci- 
in the SON SQW F 
Fig. 2 is a section of the cylinder and NW WWW WY B 
steam chest; it will be seen that the _) 
steam chest 8 is filled with live stam 
taking steam in the centre of the valve z opinion that all boilers should be inspected and all persons charged 
and exhausting at each end at E, | 
the steam ports can be very direct, 
and the waste room made very small; in the figure the 
valve is shown as steam at A into the 
valve by very direct passages at the ends E, and not shown. 
The Pipe —— the two ends is seen in the perspective 
view. The cylinder is lagged with iron and packed with mineral —Indeed. cases WItL Al 
wool to prevent radiation. The piston is hollow, and is furnished 
: with two Ramsbottom, or spring-over rings, which are found, on 
the whole, the best for service. 
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MULTIPLE DRILLING MACHINE FOR DRILLING 


CARDING CYLINDERS. 


MESSRS. W. COLLIER AND 00,, MANCHESTER, ENGINEERS, 


Tas 
~ 


COLLIER’S MULTIPLE DRILLING MACHINE. 

Ovr illustration represents an improved multiple drilling 

for the bolas to of carting 
i ‘or drilli oles in the of cardin; 

engine cylinders for fixing the card clothing, and it is ac | 
to drill twenty holes at once in cylinders varying in diameter 
from 24in. to 50in. There is a dividing motion for setting the 
— to any pitch of hole required. The drill spindles are all 

iven in one direction by means of a continuous steel worm, 
gearing into hard brass machine-cut worm wheels attached to 
the spindles ; the steel driving worm runs in 
a trough of oil for efficient lubrication, and is 
provided with hardened steel friction washers 
to receive the end thrust. Self-acting motion is 
attached to the cross-slide carrying drill head- 
stocks to feed in the drills perfectly parallel, 
and quick back motion is provided to wind 
back. A dividing motion is also provided to 
fit on the end of the cylinder mandril for divid- 
ing out the holes circumferentially. Two small 
drill head-stocks are attached to the machine 
for drilling the ends whilst the cylinders are 
fixed between centres. 


RACK CUTTING MACHINE. 

Tue rack cutting machine illustrated by the 
accompanying engraving is made by Messrs. 
Wilkinson and Lister, of Keighley, and is more 
especiall rf constructed for cutting racks out of 
the solid, as used by printing machine makers 
and others. The machine illustrated is, we are 
informed, capable of cutting lin. pitch at the 
rate of lin. per minute at the full depth. The 
maximum breadth of cut is 24in. The slide 
is driven by a friction catch, and the feed is 
variable by means of change wheels. Any pitch 
of rack may be divided by sixteenths. A modi- 
fication of this machine is made by which it is 
converted into a universal milling machine, 


PUMPING MACHINERY, AMSTER- 
DAM WATERWORKS. 

WE give illustrations this week—see supple- 
ment—of the pumping machinery at the pum 
ing station of the Amsterdam Hill Waterwor! 
Company at Weesp, nine miles south-east of 
Ameen. Since the year 1853 that city has 
been supplied from gathering canals in the sand 
dunes bordering the seashore near Haarlem, 
the pumping station and filter beds being on 
the eastern side of the sand hills, with pump- 
ing mains 24in, and 20in. diameter from it to 
Amsterdam. Under recent arrangements the 
Water Company has undertaken to establish a 
complete of dual water supply with 
duplicate mains through out the city, the main 
object of the new system being to separate the 
domestic supply from the water service required 
for on and public purposes, The 
water is to be taken from the Vecht, an outlet 
of the Rhine flowing into the Zuider Zee, and 
will be in the first place conveyed through a 
48in. inlet pipe 4400 metres long to the pumping station, 
where the machinery described in the sequel is now being 


It has been constructed by Messrs, Easton and Anderson to meet 
the specifications and under the supervision of Messrs. J. Quick 
and Son, of Great George-street, the engineers to the Amsterdam 
Water Company. It consists in the main of four compound con- 


densing beam in two cou irs, capableof worked 
singly or and ten dou Each engine 
is fitted with a low lift car, capable of raising 188,500 gallons 
of unfiltered water per from the suction reservoirs above 


~~ 


surface the steam cylinders, the valve 
gear, and two massive A frames, also of box section, which are 


WILKINSON AND LISTER’S RACK CUTTING MACHINE. 


carried up to contain the main beam centre bearings at their 
upper ends. To horns cast on these A frames spring beams 
are connected and built at their outer ends into the engine- 
house walls to su the flooring at the entablature level. The 
only mechanical load put on these spring beams is the vertical 
component of the strain on the radius rods at the top and 
bottom of the engine stroke, and that is a very small amount; so 


steel plates, with steel gudgeons forced in by hydraulic pressure. 
The crank shaft is also of steel, and the crank has a radius of 29in. 
The high-pressure cylinder is 30in. diameter by 58in. stroke, and 
the low-pressure cylinder 45in. diameter by 90in. stroke. Both 
cylinders are steam jacketted and lagged all over, and are fitted 
with main by an excentric and 
expansion valves on the high-pressure cylinder worked by a 
pin in the beam overhead. Enlarged sections of a cole 
wil Jbe found on page 370. 

The low lift pump is placed beneath the outer end of the 
engine its barrel being 28fin. diameter, 
and the plunger 20}in. diameter, with a stroke 
of 90in. The high lift pump is placed imme- 
diately beneath the high pressure-cylinder and 
worked by the piston-rod prolonged through 
the bottom cover for that purpose, so that a 
large part of the power of the engine is trans- 
mitted direct from the high-pressure piston to 
the pump without passing through the engine 
beam at all. The pump is of the bucket-and- 


plunger 23}in. diameter by 58in. stroke. The 
valves are entirely of gun-metal, of the annular 
ring type generally adopted by Messrs, Easton 
and Anderson in their high lift pum: The 
bottom valve is easily removable by lowering 
it, and a short suction pipe beneath it, on long 
screws fitted for that purpose. A section of the 
pump and valves will be given in our next im- 


pression, 

The fly-wheel for each pair of engines is 18ft. 
9in. diameter, and 14 tons weight, and its outer 
rim was turned up in a powerful vertical spin- 
dle lathe at the makers’ Erith works, that ma- 
chine having been specially designed for turning 
o—~ cylinders and other massive structures 


half of the jumping machinery can always be 
kept at wae Each boiler is 28ft. long by 7ft. 
diameter, with two internal flues 2ft. 9in. mean 
diameter, and four vertical conical circulating 
tubes in each flue. The whole of the plates and 
angle iron are of mild steel, having a breaking 
tensile strain of 26 tons to 30 tons per square 
inch, with an extension of 20 per cent. to 25 
per cent. in ten inches length, and they are 
capable of being made red hot and cooled in 
water at 82 deg. Fah. without taking a temper ; 
the rivets are also of steel of a pons Pree) 
uality. The boilers have been made and fi 

ughout to conform with the Dutch boiler 
laws, which have many ial provisions in 
them. The boilers are fed by two sets of duplex pumping en- 
gines placed under the immediate control of the stokers. 

The engines and boilers with all their belongings were con- 
structed in the Erith works, ory were 
pletely erected there by a party of engineers and other gen 
men in matters on the 7th June last. 
They were then dismantled and loaded alongside the works into 
sailing craft, which delivered them alongside the pumping station 
at Weesp. The erection of the machinery there is now pro- 


gressing rapidly, and will probably be finished by the end of the 
current year, The foundations are of the simplesb character 


plunger type, with barrel 334in. diameter, and . 


tted 


= 
AY 
= GA Z : 
mentioned, to the settling ponds at the pumping station ; and a | j 
high lift pump to raise 161,300 gallons per hour from the clear | ' 
water reservoir against a total head of 230ft. in stand pipes | 
placed near the engine house, on the delivery mains towards the | ; 
city. | 
The engine in each case is self-contained on a massive cast iron | 
bed-plate in one casting of cellular box section, which cortains | . 
the main crank shaft bearing cast on it near one end, and sup- | : 
a 
De. 
: (=) face-plate of an ordinary horizontal lathe. The 
pumps are fitted with all necessary air vessels 
and retaining valves, and a donkey air-compress- 
\ ing engine is provided for theespecial duty of keep- 
] ing all the air vessels properly charged with air. { 
~~ An overhead travelling crane capable of rais- i 
_ a ing 12 tons spans the engine-room, and will be : 
= SS available for removing all working parts of the 1 
| = =— engines and pumps. The Lancashire boilers, 
| z= illustrated on page 368, are ten in number, 
=——=== arranged in two groups, with independent main 
| | = = steam pipes to the engines and stop cocks on 
them, so that if an accident happens one 
<—_ 
rected 
; P ly the are almost entirely free from strains : 
due to the engines. The A frames are further stiffened by poe 
cylindrical distance pieces bolted between them beneath the f 
beam floor level, The engine beam is constructed cf rolled 
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being plain piers of brick in cement with intermediate arches 
engines and pumps are easily accessi or supervision an 
repairs ; indeed, the lower engine room floor is well lighted 
throughout from windows in the sides. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 


TRIPLE EXPANSION STATIONARY COMPOUND TANDEM ENGINE. 
Str,—In the accompanying sketch of a stationary compound 
triple expansion tandem engine the same letters of reference are 
used in each view, Fig. 1 being an elevation and Fig. 2 a plan of 
the engine. It will be readily seen that the main feature in the 
arrangement is the disposition of the intermediate cylinder B, 
which is placed parallel to, and in a line with, the high-pressure A. 
The high-pressure piston rod D, and the intermediate cylinder rod 
E, are cottered into the low-pressure piston F in cylinder C; said 
linder having a rod as usual. The valve boxes are shown in the 
tch, and arranged for piston valves in each 
forms may be applied. The said boxes may also be di on 
each cylinder, so as to facilitate and simplify the 
steam and exhaust connecting pipes; the steam branch G of high 
pressure cylinder A may also be on the top of cylinder, or 
ata suitable angle to boxes on intermediate cylinder. The low- 
pressure valves can be worked as by an excentric on fly 
shaft; another excentric working high-pressure and intermediate 
valves by means of, or through, a cross shaft and links in the 
ordinary manner. A variable cut off may be applied to the high- 
pressure and intermediate cylinder valves, and a fixed cut-off 


hose is three years in round and a record should be kept 
when each one is fitted on, so that before the three years are up a 
new one should take its place. I do not suppose this would entail 
much extra labour, when we know that out of all their stock of 
140 engines and 982 carriages and other vehi run in passenger 
trains, only fourteen engines and 196 carriages and other vehicles 
are fitted with hose. 

As there are several instances in the last return of trains on the 
London, Chatham, and Dover running part of their journey with- 
out the brake being in use on the whole of the train, it is clear that 
better arrangements than at present exist should speedily be 
brought into vogue. The London, Chatham, and Dover has got 
the best brake, only it requires better attention.  Hosk Pirz. 

November 8th. 


CHARGING FOR ENTRY OF NAMES IN DIRECTORIES. 


Srr,—In reference to the letters from ‘‘ Manufacturer,” Col- 
chester, Messrs, Kelly and Co., and “*B. T.,” os pe in your 
recent issues, I certainly agree with the former and latter, and do 
not see that Messrs, Kelly and Co.’s answer is to the point—for 
this reason: I think they limit one to five headings free, whereas 
properly to describe your business you would perhaps appear under 
@ dozen or But if = you 
must pay a heavy charge of 5s. per line—I do not expect descrip- 
tive matter to be inserted free—and if you object to this charge 

ou cannot have your name appear however important a manu- 
acturer you may be; and therefore the Directory becomes a 
Directory of Advertisers. In fact, it seems to me, so long as you 
like to pay, you may appear under any or —— heading in the 
Directory—that is, if you are really a steam boiler manufacturer, 
and like to pay to go down as a furniture manufacturer, you may 
do so. Now this is entirely wrong. 
of real manufacturers, &c., whose names should appear under 


INTERMEDIATE 
CYLINDER 


lap on valve to the low- valves only. The advantages and 
economy of expansion t! lh three cylinders have been so often 
discussed that the question need not be renewed; it may be 


remarked, however, in reference to the arrangement shown in the 
drawing, that as the force of steam exerted on the high-pressure 
— is to that on the intermediate cylinder, the piston rods are 
‘isposed in the low-pressure piston accordingly, thereby centralising 
the strain upon the main rod. The room taken up by the dis- 
position of cylinder will only be the same as that required for an 
i tandem engine with same stroke and power. To avoid 
complication the pipes connecting H.P. to intermediate cylinder, 
and low-pressure cylinder to condenser, are not shown. The 
diameter of cylinders may also be proportioned to suit the pressure 
to be used. The form of frame connecting cylinder with fly shaft 
pedestal may also be otherwise arranged; of course there are one 
or two objections to the arrangement that may be made, but which 
in the practice would not be felt. T. SAWYER. 
Rochdale, October 18th. 


THE WESTINGHOUSE BRAKE ON THE LONDON, CHATHAM, 
AND DOVER RAILWAY. 


Smr,—In the Jast Board of Trade Continuous Brake Return it 
will be found that one of the failures on the London, Chatham, 
and Dover Railway is thus recorded; it is the last but one on the 
list, and is dated June 25th: “8.30 p.m. down Queenboro’ boat. 
Coupling hose burst between engine and tender when going over 
‘light’ to Victoria from shed. Brake not worked this trip nor on 
the return journey.” Now, it is my intention to point out that 
the risks run by this company in not seeing that the Westinghouse 
brake on their stock is kept in efficient order is very great. Your 
readers will see the same train was allowed to make the run to 
Quaeenboro’ and back without a new hose pipe being fitted in place 
of the one that failed, consequently we know this express train 
was sent off twice with the best life-saving brake yet invented fitted 
to it, but unfortunately not in working order. If this letter 
should catch the eye of a responsible official on the line of railway 
in question, he may feel disposed to throw light on the subject; 
as it is, it appears there must have been serious neglect on the 
part of someone. 

The questions I would ask are—Why are not some hose pipes 
kept ready at the principal stations for a contingency of this sort? 
On the Midland, for instance, we constantly read of cases in which 
trains have been kept at stations whilst a new pipe has been put 
on. Why cannot the London, Chatham, and Dover do the same? 
Or why should not a few pipes be carried in the trains themselves, 
and then? 

It would almost seem that the London, Chatham, and Dover 
officials are not alive to the fact that it is absolutely necessary to 
safe travelling to have the continuous brake they chiefly favour as 
far as possible at all times in good working order. They seem to 
content themselves with a protest in each half-yearly return 
against the quality of the hose, and leave the brake generally to 
take care of itself. If the brake ee to be in working order 
on a train, it is used; but if not, it does not trouble them. All 
they do is to shut off the connection, and run part of a trip, or, as 
in the present case, two whole trips, without the brake in use, and 
take their chance, or maybe trust in Providence that no occasion 
would arise in which it would be urgently needed. 

Iam afraid this casual way of using the Westinghouse would 
hardly be good enough to recommend, and had any accident hap- 

to the train on its outward or homeward journey, the 
officials could hardly have escaped the most severe censure, Their 
conduct seems inexplicable. 

I am quite of the opinion that india-rubber is not a fit material 
for hose pipes, even though they may be bound with wire, and the 
sooner something far more durable is brought out the better it will 
be, and particularly so for the London, Chatham, and Dover. I 
know there is ‘‘ metallic” hose, but understand it gives trouble by 
leaking at the joints. At the same time, so long as india-rubber 
has to be used, it is very bad policy to keep them on as long as the 
London, tham, and Dover appear to do, The life of an ordinary 


their proper ty - free; and no commission agent or merchant’s 
name should be allowed to appear under the headings with the 
legitimate and actual manufacturer. 
In the present day, when most of us have to work at what you 
may call “‘ high pressure,” it is out of all reason to have so many 
ings in Directories for similar manufactures; viz.—see Kelly's 
** London Directory,” Trades section, for example—“ Boiler Fitting 
Manufacturers ;” ‘Steam Engine and Boiler Fittings Manufac- 
turers;’ ‘“Gauge Makers” and ‘* Injector Makers;” ‘‘ Valve Makers” 
and “ Lubricator Makers.” Should not one heading be sufficient for 
all these, with a distinguishing mark against names of those firms 
making one or more of these articles? Again, there are headings, 
“* Engine Packing Makers,” “‘ Steam Packing Makers,” and “ India- 
rubber Steam Packing Manufacturers.” One ding for these is 
quite enough. Here again is a heading simply reversed : ‘‘ Gauge- 
Glass Makers,” are supplemented by “‘ Glass Gauge Tube Makers.” 
I could go on giving you any number of instances as above, but 
must not encroach further on your valuable space. It seems, 
however, to me, that Directory publishers should endeavour to 
make their works as concise as they possibly can, and by that 
means make their publications a pleasure to refer to, instead of a 
trouble. Economy. 
London, November 8th. 


RAILWAY BRIDGE OVER THE RIACHUELO. 


Srr,—In the description of the above bridge, in your issue of 
October 29th, I have not observed any explanation of a feature of 
the structure which seems to distinguish it from other bridges of 
the same type. I refer to the vertical member adjoining the king- 
brace, and AI, of which the cross section determines it to 
be intended for a strut. It is the custom in pin-connected bridges 
to construct this member asa tie, and not only so, but also in large 
spans to joint the tie itself midway, so as to preclude any compres- 
sive strain from taking place in it; the reason being that a com- 
pressive stress on the vertical would produce a transverse strain 
upon the lower chord H I K, for which it is not designed in 
ordinary bridges of this type, but only to resist direct stress. 
Would the distinguished engineer of the bridge favour your readers 
with some elucidation of this point? %) As to the nature and 
amount of the maximum stress upon A I; (2) as to what becomes 
of this stress after its action upon A I. : 

T, GRAHAM GRIBBLE, 


Richmond, November 6th. 


THE PROELL ENGINE. 


Srr,—Pardon my to your note in yesterday’s ENGINEER, 
as you have quite ore point. My letter referred to one from 
Mr. Kuhne, in which it is stated that the setting of the excentric by a 


governor in the fly-wheel has been attempted before. I wished to | finall 


point out that not only has it been attempted, but, as you are 
aware, the arrangement was successfully worked out and patented 
many years ago by Mr. Hartnell. The ~ of putting the valve 
excentric on a secondary excentric keyed to the crank shaft is, so 
far as my memory serves me, similar to that adopted on the 
Armington and Sims engine, as shown at the Inventions Exhibition. 
16, Erskine-street, ter, November 6th. W. H. Tozer. 


SUPERFICIAL AREAS. 


Sir,—Touching ‘‘ Fireman’s” query on the subject of Mr. James 
square to ivi or the purpose 0 i e rec’ ie, 80 
that the larger portion is represented by m a and the smi er by 
(1 -— m) a, then the area of the square is a*, atid of the rectangle 
a? (m? +m). The difference of area between the rectangle and 
the square is a? (m? + m - 1), and the ratio between that 
difference and the rectangle is It is a mistake to 

of an enclosed space ing the difference of for the 
side of the square may be so divided that the parts overlap 
in the rectangle, as in the converse of Mr. MacDonald’s 
second case, The above expression for the area of the difference, 


a? (m? + m — 1) shows clearly that the difference will Ty ad 
if m? + m = 1, in which case m ='618 approximately. If “ Fire. 
man” has a scale whereby he can measure to the thousandth of an 
inch, and will then cut his cardboard of 8in. square so that the two 
parts are (8 x :618) and (8 x ‘382) or 4°944 and 3°056,he will 
obtain practically perfect coincidence in making the rectangle, 
Glasgow, November 7th. F. Loraine, Lieut,-Col, 


Sirn,—The problems on superficial areas have been very easily 
solved ; and the fact of their being oy ee is a cause of so 
many eager pens wi to render me the wledge I applied for, 
and for which I am truly thankful. Before sending you the 
problems I sketched them several times. I knew of their fallacy 
just in the same way as I know of the ey! of making 
sixpence count sevenpence. All the same, I wish to thank Mr, 
Dixon and M. Burkhardt for their kindness in setting the question 
down so clearly. 

The problem as it first stood is at once interesting, and will serve 
—until found out—as a mathematical puzzle. I thank you for the 


space and attention given. JAMES MACDONALD. 
Mary-street, East 
November 9th. 


MARCIIANT ENGINE—STEAM FEED WATER FEED, 


Srr,—You ask whether, “‘I mean to say that steam can be 
forced back into a body of water with which it is in contact, and 
from which it has been ted, without any expenditure of power 
by the steam engine?” And I answer that I have never meant to 
say anything of the kind, or said it, or so far as I know implied it, 

ferring 54 to the manuscript of “y letter which appeared in 
your issue of November 5th, you will find that I endeavoured to 
avoid such possible implication by double underlining the word 
“loss” on two occasions of my using it, and by underlining this 
word on the last occasion that I had to use it as follows:—I wrote 
on the first occasion, ‘* And what I have finally learnt is, How to 
return a steam feed to the boiler with less Joss of power than is 
required to do the work of a water feed.” On the second occa- 
sion I wrote, “‘By which I return a steam feed with less loss of 
wer than that required for a water feed.” On the third occasion 
Rioete, ** And with less loss of power than a water feed requires.” 
I so endeavoured to direct attention by the usual means to the 
fact that in each case the word loss commanded the sentence, 

I will now endeavour further to elucidate the matter. I state in 
the letter referred to, “The sensible temperature of the feed is 
that due to steam of the pressure to which it is finally expanded 


in the pump.” 
And this was one im t fact by which I was aided towards 
my final conclusion effected demonstration of what the process 


process, use this been the case, com- 
Fitters must have evolved the sensible temperature due to any 


and to the purpose of effective power, to say 30lb. steam 
pressure, and after such expansion to the purpose of useful work, 
the charge is passed forward to the second pump, where it assists 
in ite propulsion, the two pumps working together during the 
period such charge is being delivered from the first to the second— 
one delivering and the other receiving, with the valve between them 
ps egy A open—and all the pumps work in such relation to each 
other. The sustaining air to the —_— and one-third weight of 
water are supplied to the passage between the first and second 
pumps, and the air spring comes into action in the second, and 
whilst the air charge retains by its gravity a more elevated posi- 
tion than the steam does, both are compressed by the pump piston, 
the steam entering the water supply of its own temperature and the 
air, as a spring, giving the required pressure over and above that 
pressure remaining in the steam after its former expansion; and it so 
gives, asa spring, the additional pressure that is required to open the 
forward valve, and to deliver the elastic charge of steam and water 
forward to the third pump, which is retiring in time to receive it. 
There then occurs a proportion of relief to the charge which has 
been so propelled through the forward valve, followed by a certain 
springing into steam of the relieved and elastic charge, which acts 
on the piston of such third pump. On the return stroke of this 
pump the steam is again put into its water, and the air 7 
again sends it forward to the boiler. Between the last pump an 
the boiler there is an air spring chamber to equalise the action. 

As the air spring is the effective of the operation, and as it has 
been frequently demonstrated that the engine will not run for ten 
minutes without the small supply stated as that which is neces- 
sary to keep it alive, I may advantageously refer more fully to this 
air spring. 

A sapient writer in one of " contem: ies asks, Why not 
employ a spiral spring? Although the a’ ity of such a sug- 
gestion is evident, I may use this gentleman’s spiral spring sugges- 
tion in demonstration. You are the engine for the purpose, and 
with one application of your power you push down a spiral s 
—will it not on the return stroke roe back all you put into it by 
such compression, and with useful purpose if you can so apply 
it? So with my air spring, there is little loss of power its 
application. The air so compressed remains behind in the clear- 
ances of the pump, and gives back on the return stroke all that 
was put into it on the forward stroke. The engine power had to 
compress the spring; but if it immediately gives back the useful 
eee! — » and so gives it back to useful purpose, what does 
it matter? 

Again, in regard to why the air spring only fills the clearances 
of the pee. This is a mechanical necessity of the application. 
for with air enough for the first delivery, all air that is over an 
above that required to fill the clearances of the pump has neces- 
sarily been forwards with the first stroke and charge, and 
all that is required is to maintain the charge of air so established, 


engine has to give out useful power to the purpose of rer ommend 
panded steam pressure on the pump piston 
That this 


lye ed steam pressure has alread: useful work 
by its action in the pumps—as the steam c does also to any 
extent of its expansive use—before it is so com 3. That 
the air spring immediately gives back, and to useful purpose, that 
which had been put into it. 4. That therefore the whole action 
may be e: by the admitted action of a “‘ fly-wheel,” into 
which you put power which shall be advantageously returned to 
you at some —_t of the same revolution. Indeed, in a 
fly-wheel it is for longer than this, and with actual advan- 
tage. 

And so I refer you again to the figures of the practical demon- 
stration by which I showed you at the end of my last letter that 
the necessary result of such attainment must be 6-H. P. out of the 
coal, by which 1-H. P. is now obtained with the best water feed 
practice, So that a ox gt paped of work will yet be got on my 
principle out of one-third of a pound of coal, the present applica- 
tion of the pri ciple being of a necessarily infantile character. So 
that the “ Ideal” engine of the future will have to be reckoned on 
a steam feed basis, and not on a water feed basis. 

November 10th. R, W. MARCHANT. 


[The letter of Messrs, Alabaster, Gatehouse, & Co., which we 
publish above, 
unnecessary.—ED. E.] 


to render comment on Mr, Marchant’s letter 


(For continuation of Letters sce page 392.) 


STEAM 
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| was, and a8 tO Whab the mechanical arrangements shou. 0 
effect it. For it proved that compression of the steam did not 
= 
4 | ive! into the pump—which is with little 
| a pure cylinder to the engine—wonld be above 1001b. per square 
on inch of pressure, and in this pump it would be expanded 
Aili 
| 
—— and to keep it alive by a supply in excess of its natural waste. 
Oe I may in conclusion repeat my answer to what you ask :—1. The 
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*,* With this week's number is issued as a Supplement, a Two- 
Page Engraving of the Compound Pumping Engines for the 
Amsterdam Waterworks. oe tssued by the Publisher 
contains this Su; t, and ibers are requested to notify 
the fact should not receive it. 


CONTENTS. 


Tue November 12th, 1886, PAGE 
IN THE PROVINOMS ce co ce 06 00 
Tue TRIANGULATION AND MEASUREMENT OF THE FortTH Bripce .. 381 
Tue Ast System or ComBineD Rack AND ADHESION RAILWAYS FOR 
Sreep Grape Lives, (Illustrated.) .. .. .. oe of 
Tue Hupson Bay Rariway. (Illustrated.) .. .. .. oe 
Matrers—Nores AND MEMORANDA—MISCELLANEA 
GREENWOOD AND Bat.ey’s Hiau-sreep Enaine. (Iliustrated.).. .. 386 
co 00 cc ce cp ce cc 06 09 
Muvtip.e Macnine ror Dritiine Carpino Enaines, (Illus.) 387 
Macuivery, Amsterpam Waterworks, (lIllustrated.) .. 387 
TO THE Expansion Stationary Compound 
Tandem Engine—The Westinghouse Brake on the London, 
Chatham, and Dover ee ene for Entry of Names in 
Directories—Railway Bridge over the Riachuelo—The Proell 
Areas—Marchant Engine: Steam-feed v. 
Lock Gates—Street Lighting—An Old Puzzle about the Strength of 
Beams—Re Railway Couplings .. .. .. «+ 802 
Leapine Articites—The Institution of Civil Engineers—Steel Pro- 
Naval Organisation—The Canvey Island and the London Sewage.. 390 
Lower Thames Valley Sew ugerous Omnibuses—Northern 
Mason’s Improvep STONE-BREAKER. (Illustrated.) .. .. .. 304 
Stopes’ MaLt-cLeaNino Macuinery. (Illustrated.) .. .. . 
Tue Iron, Coat, AND GENERAL Trapes OF WOLVER- 
HAMPTON, AND OTHER DISTRICTS.. .. «2 
Nores FROM LANCASHIRE .. ce ce ce 395 
Nores rroM SHEFFIELD .. 


Norges rroM THE NORTH OF ENGLAND... .. oe 395 
Nores rrom WALES AND ADJOINING COUNTIES... .. «+ 396 
AMERICAN NOTES .. .. . 897 
New COMPANIES .. cc co co ce 397 
ParacraPHs—Naval Engineer Appointments, 294—Our Embryonic 


Navy, 394—Live 1 Engineering Society, 394. 
Two-paGk SopPpLement— Compound Pompixsa ENGINES FOR THE 
AMSTERDAM WATERWORKS, 


TO OORRESPONDENTS. 
Registered Telegraphic NEWS6PAPER, 
*,* All letters intended for insertion in THE Ena or con- 
writer, necessaril or publ as @ proo 
faith, notice pote will be taken of 
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answers received by us may be forwarded to r ion. 
No notice will be taken of communications which do not comply 
with these instructions. 


D. D. F.—{1) A true polished sphere. (2) No. 
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of your invention. 
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testimonials, but copies. Testimonials may be readily lost, or mislaid. 

C. J.—The greatest depth below the normal level of an ordinary wave in the 
open sea, is about dead that is to say, the total height from valley to crest 


TIN WIRE. 
(To the Bditor of The Engineer.) 
Sir,—Can pag reader inform me where tin wire of about 16 b.w.g. can 


jes? It is necessary for the material to 
lutely pure and the gauge uniform. 


November 


PLOUGHSHARE IRON. 
(To the Editor of The 


Sm,—In reference to the inquiry of “T. C, 8. a pes at 
plo iron, Nov. 5th, I have to inform him that 

of, the Weardale Iron and tram iow 

R. T. 


can be obtained 
London, November 8th. Coal Company, Spennymoor, 


FERRO-SILICON. 


Srr,—In to ‘Go Ahead's” letter in your issue of the 5th 
if he will apply to the M Coal and Irem 
Wales, he can the ferro-silicon he requires. 
W.LP. 8. 
—In answer query put by your co: dent “Go 
g the use of ferro-silicon in ordinary foundry practice, he can 
obtain the alloy called ferro-silicon, containing 10 per cent. silicon and 


upwards, from Mr, H. Wedekind, 158, Fenchurch-street, E.0. ‘essrs 
hors, Co., Middlesbrough, or Mr. O. jun., 110, 
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Students’ meeting. Paper to be read,  Dyamon: ining in 
fir. Arthur J. Russell, Stud. Inst. C.E. 
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NOVEMBER 12, 1886. 


Parani, 


THE INSTITUTION OF CIVIL ENGINEERS, 


Tue Institution of Civil Engineers held its first meeting 
in the session 1886-7 on Tuesday evening, and one of the 
best known of its leading members, Mr. Edward Woods, 
ve his address as President, With a list of predecessors 
in the chair of the Institution extending back to 1820, 
and after an equally long list of presidential addresses by 
men of known ability, a new President finds himself in the 
position of the after dinner speaker called upon after every 
suitable subject has been worn threadbare. The difficulty 
which attaches to an address becomes yearly greater if he 
who delivers it feels called upon to say much that is new in 
treatment as well as in subject. Mr. Woods did well on 
Tuesday evening to confine himself chiefly to rail- 
way intercommunication, for there is no one by 
whom engineers would with greater pleasure be 
reminded from personal experience of the steps by 
which the now great railway systems of the world 
have been established, or of what may be called their 
babyhood and childhood. Mr. Woods glanced at all the 
salient points in the history of over half a century of the 
greatest civilising influence the world has known, and in 
all this long peep through the corridors of engineering 
time he was able to appeal to his own personal connection 
with railways, beginning as it did in 1830, when he entered 
into the service of the Liverpool and Manchester Railway. 
He took his hearers back to that time when the genius and 
energy of a few men opened up one of the grandest fields 
for enterprise and occupation the world ever witnessed, 
and of the time when, with very meagre facilities, 
these men overcame great difficulties, and did 
things that were really new; to the time when “the 
vast capability of railways for the transport of mer- 
chandise as well as of passengers was foreshadowed, and 
the assertion fortified by a reference to what was then con- 
sidered an extraordinary performance, namely, that of ‘a 
new and powerful locomotive engine, the Samson, made by 
Messrs, Robert Stephenson, which conveyed a load of 107 
tons of merchandise from Liverpool to Manchester, at an 
average speed of twelve miles per hour, having been 
assisted in the ascent of the Rainhill incline plane—- 
1} miles of 1 in 90—by three other engines.’ The experi- 
ment, as the report—of the directors of the Liverpool and 
Manchester Railway six months after its opening—goes on 
to state, exhibiting ‘a practical answer to the confident, 
but ignorant assertion, that railways are not calculated for 
the conveyance of heavy goods.’” 

This was a time when engineers had to fight hard to 
convince the public and the Parliament of the real and 
future possibilities of railways, and when no one would 
have believed that they would have become the universal 
system of inland transport in fifty more years; the time 
when engineers and deputations from Canada, from the 
United States of America, from France and other con- 
tinental States, flocked to England to study the working 
of the new system. Amongst these was M. de Pambour— 
afterwards Comte de Pambour—an officer of the French 
Government. He spent many weeks in a all 
the details of its working, in recording the performances 
of its locomotives, and afterwards published—in 1836—a 
book, “On Locomotive Engines on Railways,” a book 
which put a little more science in the hands of the loco- 
motive engineer than had hitherto been used, and thus Pam- 
bour took the place which the scientific man has generally 
taken, namely, of the improver, not the originator, the pro- 
vider of tools to work with after the practical man has made 
a new thing and shown what tools are wanted. Mr. Woods 
reminded his hearers of the experimental po through 
which permanent wy had passed—the fish-bellied rails of 
35 1b, per hs and chairs on stone supports, of wood 
sleepers only used for temporary purposes, of Hartley’s 
stone walls on the Bolton and Manchester line, of Brunel’s 
longitudinal wood sleepers on piles at short intervals, and 
the ultimate adoption of the wood sleeper alone, after no 
very great E007 except on the Bolton and Manchester 
line. Mr, Woods could recount the experience which 
gradually increased the weight of rails from 35 Ib. to 50 Ib. 


on the Liverpool line as engines grew in weight, and after- 


— 


be | wards to 62 1b., and finally to 72 1b., and the heavier type 


now in use; the gradual decrease in the price per ton 
of the rails, and their price now, made of steel, at a little 
over one-third the price paid for those on the Liverpool 
line in 1839. The battle of the gauges which crop up 


ic, | after Brunel’s adoption of 7ft. for the Great Western line 


was one of those questions which seem to have caused 
hardly a thought before the great disturber of ordinary 
notions as to size came on the scene, and can only now be 
said to have settled itself by selective expediency. 

The construction or evolution of the locomotive was 
dwelt upon by Mr. Woods with interesting historic parti- 
culars and instructive comparisons; the slow but constant 
growth from 7°5 to 45 tons weight, from 7 to 20 square 
feet of grate surface, and from 300 to 1400ft. of 


tise. | heating surface, of the improvement of the Liverpool and 


Manchester slide valves, by which a great saving of fuel 
was made by giving a free exhaust not hitherto obtainable, 
strange as it may now seem; of Gray’s first use of high- 
pressure and expansive working; of Howe’s invention of 
the slotted link motion, an invention the value of which 
was not then realised ; all these, and a great many points 
of greatest interest in the years that included the work of 
the many whose names are inseparably associated with 
the locomotive, Mr. Woods touched upon, down to the pre- 
sent day of compound engines of great weight, heavy 
inclines, and high s His reference to the old rolling 
stock makes us feel that we are thankful that the carriages 
are not now considered rom wages or otherwise by com- 
parison with the inside or the outside of the old stage coach. 

Turning from the construction of railways and stock at 
home in the earlier times, Mr. Woods dwelt at length 
upon the establishment and the possible extension of rail- 
ways abroad, and especially in our colonies. He referred 
especially to the remarkable energy which the Canadians 
had put into the construction of railways, and the vast 
growth of railway traflic in that colony, and he gave a 
mass of statistical information concerning the lines, their 
traffic, cost, gauge, and extensions in the Australias, New 
Zealand, the Cape, the sugar countries, and India, which 
must for a long time prove to be a rich quarry for the 
paragraphist. Finally, he referred to the great Nils 
irrigation works, and time prevented his dealing with 
much more than a half of that with which he was pre- 


The history of the rise and progress of railways must 
long remain a most interesting subject to all men, and 
Englishmen in particular; and it is the more interesting 
to the hearers when dwelt upon by one who has been for 
upwards of half a century one of the leading makers of 
that history. 


STEEL PROJECTILES AND ARMOUR. 


“Tr is safe only to prophesy after the event,” is a well- 
known saying; but every rule has exceptions, and such are 
found with regard to the progress of so conservative a 
body as our English authorities. In artillery matters it is 
sometimes both easy and safe to foretell the introduction of 
new designs. It occasionally happens that some material or 
some design has been tried abroad, and fully shown to be 
the best of its kind. Then follows a time when our autho- 
rities fight a hard battle for some inferior article that 
ought to go out at once, and that we can see must go out 
eventually. This is the moment to prophesy. We will 
give examples. In 1880 it was obvious that steel had been 
proved superior to wrought iron for ordnance, and must 
eventually be adopted. We felt safe therefore in predict- 
ing it, and in Tue Enatneer, July 30th, page 80, we 
wrote: “The introduction of built-up steel guns is a mere 
question of time;” and in the end of 1882, nearly two 
years and a-haif afterwards, wrought iron went out and 
steel came in, although it had been stoutly opposed by 
some high authorities. At the time the change was com- 
pletely carried out only by the skill and tact with which 
it was advocated; but while delay would have caused 
great mischief and loss, it was inevitable that steel should 
at last be adopted. 


With projectiles almost the same story may be again 
told. Chilled iron shot got their points into soft wrought 
iron armour, and received support laterally, before they 
met with sufficient resistance to break them up. Conse- 
quently their brittleness did not formerly tell against them 
as much as might be expected, while their unrivalled hard- 
ness enabled po to perforate weil, and hold their own 
fairly, even when compared with the best steel shells, for 
many years. As soon as steel-faced, solid steel, and Griison’s 
chilled iron armour came in, the day of chilled iron shot 
was over. Resisted abruptly as soon as their points met 
the hard face of such armour, their want of tenacity caused 
them to break up before they could deliver a due propor- 
tion of their energy at the point of impact. It was only 
necessary to see a few experiments to be in a position to 
prophesy again. In 1879 Krupp attacked a chilled iron 
shield with chilled shot, but was sufficiently astute to 
change his plan-and substitute steel after a few rounds ; 
and the lesson was read by lookers on, although quite 
beside the principal object of the experiment, Then it was 
safe to predict the adoption of steel shells—although up to 
the present time we question if a single one has been made 
in the Royal Arsenal, and but few purchased. 

In the end of 1882, Schneider’s steel armour behaved so 
well at Spezia that, although the Italian Government 
adhered to their preference for steel-faced plates, the 
gravest doubts suggested themselves to many whether 
sooner or later steel would not displace iron for armour 28 
well as for projectiles and guns. On January 12th, 1883, 
we pets the adoption of steel for ordnance, projectiles, 
and armour, when we observed: “The application of steel, 
however, will not be confined to guns and lages. . . . 
Steel is necessary to destroy hard armour of any kind,” and 
steel, we argued, was desirable also for common shell and 
shrapnel ; and we pointed out that Sheffield armour might 
eventually be made not only with a steel face, but with 
steel of some quality throughout. “If,” we asked, “steel 


has greater tenacity and greater elongation than wrought 
iron, will it not in the long run make a better foundation- 
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plate for armour? Will it not as certainly replace wrought 
iron on this scale as in boiler-plate?” If itwas easy to ict 
that steel would come in for projectiles and armour in the 
beginning of 1883, whatshould we sayin the summerof 1886, 
when our Royal Laboratory was still paca. nothing but 
chilled iron shot, and Sheffield was still supplying us with 
compound armour. We say was, for an order has recently 
been issued stopping the manufacture of the chilled iron 
projectiles. The inventor, the late Sir William Palliser, 
in 1880 had recognised that ordinary chilled iron projec- 
tiles were useless against hard armour. This 
proved to be the fact again and again abroad. The case 
inst them was completely established. How came it 
we clung to them year after year? and having found 
them so endearing in their inefficiency, why do we suddenl 
discard them now? We think this can be explained. 
Our steel-faced armour, though hard in its face, as a mass 
has not at all the “ bone” and stiffness of steel, much less 
of chilled iron shields. Consequently it turned out that 
we were able, by a sort of perverted skill, to improve our 
chilled iron projectiles sufficiently to get perforation to a 
considerable extent in our experiments at Shoeburyness. 
We consider it perverted skill, and we always regretted 
such success; because it did not appear probable that we 
should fire our own projectiles against our own ships, and 
they would be almost useless against the new steel armour 
adopted for foreign vessels, and quite useless against chilled 
iron coast forts. At the present moment most armour- 
clads are sheathed in iron, but the best foreign vessel of 
the future will have steel armour. We hoped that the 
feeble nibbling at steel which was going on in this 
country would eventually shape itself intosomething definite, 
and at last it has come. Some Holtzer and Firminy steel 
shells have been tried at Shoeburyness, with results which 
have settled the question. Fired from a 12in. gun against 
a 16in. compound plate 5ft. sq each projectile passed 
through intact, breaking up rae ota the former splitting 
inst an old shield standing behind the target-plate, 
while the latter, ve age to find a weak remained 
unbroken. Now while the projectiles might undoubtedly 
be expected to be a match for the plate in each of these 
cases, the fact that each shell held together and had the 
spare work in it that was exhibited, was startling when 
compared with the behaviour of our own projectiles. 

Some months ago a competitive trial of steel projectiles 
from 15 cm. (5‘9in.) guns took place at Spezia. Fired 
against a steel 19in. plate, many of them entered to a 
depth of about 9in. and rebounded, without showing frac- 
ture or deformation. The whole of the projectiles supplied 
from ie behaved thus. In fact the Italian Commission 
consid that Krupp had beaten Holtzer, because, while 
the projectiles of the latter had in some cases done as well 
or better than Krupp’s shell, the uniform success of Krup 
showed that he had arrived at a certain quality which 
could be reckoned on. In fact, his projectiles seem to 
have been regarded as an established article of supply, 
of Holtzer much, and were 

i to be in an experimental stage. Supposin; en 
that Krupp’s projectiles are practically ge 
to those of Holtzer, it is clearly time for England to be 
in earnest; for it must be borne in mind that, for want 
of encouragement, our steel-makers have done little or 
nothing as to projectiles, while those on the Continent 


have pushed on with great success. Ten years, or even’ 


seven years ago, Whitworth’s steel shells were regarded as 
almost unrivalled. Now they are nearly forgotten abroad. 
We hear of one of our highest naval authorities stating 
that the French projectiles are capable of piercing our 
armour, and ours are incapable of piercing theirs. This 
is, happily, only true in certain cases yet; but it will 
represent the normal state of things if we do not bestir 
ourselves, Let us hope, then, that we shall hear of active 
efforts to push forward our supplies of steel projectiles for 
the service, both in our Arsenal and in private factories. 


NAVAL ORGANISATION. 


Tue confidential memorandum submitted by the Junior 
Naval Lord of the Admiralty to his colleagues, and pub- 
lished lately in an evening journal, embraces matter of 
great importance. That somebody has been guilty of a 
grave breach of trust is also apparent, and we trust the 
culprit may be discovered and punished. But as the 
article has thus been given to the world, and we may be 
sure well digested by the naval Administrations of other 
countries, there seems no reason why it should not be 
subjected to comment and criticism at home. One thing 
will be generally conceded, that the appointment of the 
author toa seat at the Board at so early an age has been 
fully justified, and it affords a precedent worthy of con- 
tinuation. 

A mobilisation scheme for the Navy, as this minute 
clearly advocates, is a vital necessity, and has often been 
a by influential writers in the public press. But any 
coherent plan of this nature assumes the ion of 
material to give it ible shape, and this does not yet 
exist. A celebra Jingo song declared we had 

t the ships and the men, but it is doubtful 
if we hive either at present, aud hence a scare is 
bound to find us in difficulties. Elaborate plans of naval 
campaigns may be framed suitable for every month of the 
year and all parts of the world, but with our existent 
means their practical value would be small. It is disap- 

inting, therefore, to find that after pointing out all our 

eficiencies, Lord Charles appears to find acure in an ex- 
tension of the Foreign Intelligence Committee and the 
expenditure of £2251 per annum. An additional admiral 
and commander will suffice to produce order out of the 
chaos in our naval organisation! ‘The suggestion is a 
valuable one, no doubt, as must be any that tends to the 
further utilisation of unemployed officers ; but we must go 
much beyond the creation of a headquarter staff to place 
the Navy in a state of readiness for war. A similar vein 
pervades the remarks on our deficiency in personnel, After 
pointing out that the number of lieutenants, engineers, and 
warrant officers is insufficient for a speedy mobilisation, 
any increase that may inyolve an extensive addition 


to the estimates is de ted. It is not easy, how- 
ever, to understand how adequate num can 
provided without some such increase. The country has 
clearly ised that a annual vote must now be 
devoted to the Navy than sufficed ten or fifteen years 
and holds the head of that Department responsible for its 
efficiency in all branches. e fact is, a thorough reor- 
ganisation of the Et de required, instead of the continual 
tinkering to which it has been subjected for the last twenty 
years, Absence of any reserve of officers is only one of 
many startling defects. The reckless manner in which 
retirements were effected when it was thought desirable 
to reduce the Active List in 1870 now bears fruit. No 
other word than reckless can describe the policy by which 
a number of men, at an early age, e pensioners of 
the State, without any system by which their proficienc 
could be maintained and services utilised in time of need. 
It culminated in the retirement of a number of Sub- 
Lieutenants, who, having just acquired at the ers 
expense sufficient knowledge of their profession to render 
as useful, were permitted to leave with £90 a year for 

e! 

We have, it is true, the Royal Naval Reserve, in which 
areabout 80 Lieutenantsand 100Sub-Lieutenants; butmany 
of these are past their prime, and the knowledge they 
sess of modern guns and torpedoes is of an extremely limited 
description. A glance at the “‘ Navy List” will show what 
difficulty there would be to find lieutenants if we desired 
to commission a dozen large ships to-morrow, in addition 
to numerous small craft; and the want of officers was felt 
even with such a small matter as the campaign in Egypt 
and the blockade of the Greek coast. As regards men, 
our only real reserve is the Coastguard. They are cer- 
tainly efficient, but few in number. The Royal Naval 
Reserve has not been developed in a manner to render it 
of much service to this country in case of war, as the 
amount of drill the men undergo annually is inadequate, 
and usually carried out with obsolete weapons. It is pro- 
bable also that no arrangement exists by which the 
Admiralty is kept Wcemn weekly of the number and 
whereabouts of the men available in view of an emergency. 

The Royal Naval Volunteers have received little 
encouragement from successive Governments in their 
patriotic efforts to augment our maritime power. But 
there is no doubt that this country, not having con- 
scription for Army or Navy, must always depend 
much on voluntary assistance if any serious call was 
made upon her naval and military strength. We have 
in our Volunteer army a most useful adjunct to our 
military forces, and a corresponding reserve is required 
for our navy. It is strange indeed with the sea pro- 
clivities of the inhabitants of this island, the number of 
that it extends ne the 

ighest to the lowest, and the large proportion o! - 
tion directly or indirectly connected thé" sea, 
little has been done to utilise this latent power. Coast 
defence might in a great measure be provided for at no 
great cost by voluntary effort if organised with intelli- 
gence and tact. In lieu of periodical drills in hulks or 
sheds with annual cruises in obsolete gunboats, the 
Gorgon, Hydra, Hecate, and Cyclops should be stationed 
off London, Liverpool, Bristol, and Greenock, for use by 
the respective brigade of naval volunteers in those dis- 
tricts, A very small permanent staff only would be 
required for instruction to keep ships, engines, and guns 
in order, as well as to assist the Volunteers when under 
way. Once a year all four vessels could rendezvous at 
some point, and carry out evolutions in view of an 
expected invasion. In course of time other 
should be similarly provided and supplemented with guard 
and — boats exercised in the same way. special 
branch for submarine mining should also be created. Thus 
we should have coast defence as a reality in lieu of its 
shadow, and the Navy would be enabled to direct its 
undiminished strength towards offensive operations, and 
the protection of that commerce on which our existence as 
a nation depends. 

Skould some such steps not be taken as we have indi- 
cated, there seems no alternative but to introduce short 
service for the Navy, or institute a more ultimate connec- 
tion between it and the mercantile marine. The adoption 
of either plan would involve an entire reconstruction of 
our naval system, in which numerous obstacles would be 
encountered. The question, indeed, is of such magnitude 
that it might be submitted to a comprehensive Committee 
charged with the duty of ascertaining whether our Navy 
has sufficient power of expansion if this country were 
suddenly involved in a great war. 


CANVEY ISLAND AND THE LONDON SEWAGE. 


WHETHER any particular significance be attached to the 
circumstance or not, it is nevertheless a fact that the 
Metropolitan Board is at the present time giving further 
attention to what is known as “the Canvey Island” 
scheme for the disposal of the London sewage. On the 
other hand, there are no signs that the Board is in any 
way slackening its efforts to carry out the engineering 
works requisite for giving effect to the plan of precipita- 
tion and deodorisation at Barking and Crossness devised 
by its chemist, Mr. W. J. Dibdin. The Board is evidently 
phe to the necessity of taking prompt action of some 
kind or other to preclude further complaint as to the state 
of the Thames, and is probably proceeding under the im- 
pression that, whatever may have to follow, it is desirable 
to push forward as rapidly as ible with the work it 
already has in hand. t which the Board is now doing 
has the sanction of the Royal Commissioners as a tem- 
porary measure. The only question is whether the Board 
can justify the present undertaking as a final and perma- 
nent scheme. tf the treatment of the sewage at 

outfalls by chemical means, and the di of 
uent at Barking and Crossness without supple- 


existin 
the e 


mental filtration through land, fails to protect the Thames 
from pollution, something else must follow. The expressed 
emg of the Royal Commissioners is that this “ some- 
thing 


else” myst really come to pass, and the hope for the 


posts | it in such a way as to raise the level of Canvey Is 


Board is that if it does, the works which form the pre- 
liminary stage will not be lost, but will take their place as 
an integral part of the permanent plan. It may be that 
the Board is already taking thought for the morrow, and 
ing what may =e demanded at its hands, 

Commissioners have declared that mere 
chemical treatment is insufficient, if the effluent is to be 
discharged at the present outfalls; but it would be 
adequate for the pu if the point of disc’ were 
removed to some spot “at least as low as Hole Haven,” 
Hence, if the requirements of the Royal Commissioners 
are to be fulfilled, the Board must either find an area of 
land near the present outfalls sufficient for the filtration 
of the whole of the London sewage, or the northern and 
southern sewage must be united by means of a tunnel 
under the Thames, and carried down the river to 
a point which can scarcely be any other than Canvey 
Island. Even then there must be a separation of the solid 
from the liquid portion of the sewage, for the Commis- 
sioners distinctly say that it is neither necessary nor justi- 
fiable to discharge the sewage of the metropolis in its 
crude state into “any part” of the Thames. 

In the evidence given before the Royal Commission 
several engineers of eminence proposed plans for taking 
the London sewage to Canvey Island. Lieutenant-Colonel 
Jones, V.C., presented what the Commissioners call “an 
elaborate and ingenious scheme” for this purpose. Mr. 
Bailey-Denton had a somewhat similar plan, and since 
that period these two gentlemen have combined their 
ideas, so as to produce a scheme which is urged upon the 
attention of the Metropolitan Board as fulfilling all the 
conditions of the But the Board 
has prepared its own plan, and has treated the Canvey 
Island scheme as something altogether superfluous, 
Second thoughts appear to have intervened within a recent 
period, and Colonel Jones and his colleague have been 
encouraged to lay before the Board sundry particulars as 
to their project, accompanied by an offer of further 
information if required. The additional details thus 
promised are at present withheld, with a view to their 
examination by an independent engineer of eminence, 
shonld the Metropolitan Board be pleased to consent to 
such an arrangement. The particulars already furnished 
are by no means scanty, and the more technical details 
may be very well reserved for professional examination. 
It is assumed that all the sewage now disch into the 
Thames at Barking and Crossness shall be carried for- 
ward in its crude state to Canvey Island, by an extension 
of the sewerage and by pumping, as estimated for by Sir 
Joseph tte. This is rather an awkward issue for 
the Metropolitan Board, as it would nullify all the pro- 
posed expenditure for precipitating tanks at Barking and 
Crossness. The estimate for the works requisite to 
out the purification of the sewage at the present outfalls 
was given in one of the official reports at £1,140,000. 
To tom away anything like such a sum as this would 
be a serious matter. Such an outlay should only be 
borne as part of a ent scheme. The Ro 
Commissioners were willing to entertain the idea of having 
the sewage purified at the present outfalls, the effluent to 
be conveyed down to the — for final discharge. But 
they did not say that this would be the best plan. They 
simply left it an open question, to be decided by a due 
regard for cost and other considerations. The disposal of 
the sludge affects this part of the problem, and as this 
involves the treatment of 3000 tons per day, the difficulty 
is considerable. But Colonel Jones — for the 
sludge, and may be said to want it, his object bein — 

80 
that instead of being a miniature Holland it shall be trans- 
formed into terra firma of the higher order. There will 
be no “ pressing” of the sludge by means of machinery, 
and no carrying of it away, either wet or dry, in 
ships, for the pu of throwing it into the sea. 
The crude sewage being brought to the spot, the solid 
portion is to be there separated from the liquid by 
simple deposition, possibly quickened or deodorised 
by chemicals under special conditions, This process 
is to be effected in earthen basins, designated “deposit 
basins,” formed by digging into the earth and raising 
banks or walls round he excavation by means of the 
material extracted. The solid matter of the sewage will 
remain in these places as it settles, and the effluent will 
escape through proper materials intothe sar The avail- 
able area is shown to be ample, not only for the sewage of 
London, but also for that of the Lower Lea Valley. An 
extension of the drainage area to be relieved by the 
Canvey Island scheme forms an auxiliary feature of the 
project, and as such is one of its recommendations. — 

The financial aspect of this question has unquestionably 
influenced the Metropolitan d very materially in its 
proceedings with reference to the outfalls, A Committee 
of the Board reported some time ago that according to an 
estimate submitted to them, the annual cost of treating 
the sewage at the present outfalls, including interest on 
capital, candies of plant, wear and tear, and all other 
expenses, would amount to £118,000 per annum. This 
was put in contrast with a plan laid before the Royal 
Commissioners by Sir Joseph Bazalgette, whereby the 
sewage was to be conveyed to Thames Haven, and there 
discharged into the river. Includ treatment by pre- 
cipitation at the spot, the cost of Sir Joseph’s scheme 
was reckoned at no less than £215,000 per annum, or 
nearly £100,000 more than the annual charge connected 
with the treatment of the sewage at the existing outfalls. 
In another report we find the first cost of conveying the 
sewage to Thames Haven estimated at £3,366,000. This 
doubtless includes the cost of sewage reservoirs, which 
would be saved if the sewage were carried on to 
Canvey Island. Colonel Jones and Mr. Bailey-Den- 


the|ton estimate the cost of acquiring the whole of 


Canvey Island for the p of their scheme - 
£230,000. With 10 per cent. for contingencies, the islan 
may be re-sold to the Metropolitan Other items 
bring up the total to £267,017. This amount, if raised ~ 
3 cent., would inyolve an annual char of Lt 
The purchase of the island for this sum can only be ens 


Nov. 12 1886, 


THE ENGINEER. 


by the exercise of the acquired option before June next. 
Permanent work will cost £1,040,000. The extension of 
the sewerage from London to Canvey Island is estimated 
to cost £3,250,000. Working expenses are put at £20,000 
per annum, and pumping at £41,141. Altogether the 
total annual expenditure appears as £197,851, equiva- 
lent to rather less than 1$d. in the pound on the 
rateable value of the metropolis and the Lower Lea 
Valley. The scheme is intended to remove, “for a 
constancy,” the whole of the dry-weather sewage now dis- 
charged from Barking and Crossness, and from Tottenham 
and the other towns below Waltham, in the Lea Valley. 
The project has undoubtedly been prepared with great 
care, and nothing but expense seems to stand in the way 
of its adoption, supposing it to be satisfactorily shown 
that no nuisance would arise from the proposed method 
for purifying the sewage. The isolated nature of the spot, 
and the absence of any immediate population, is in favour 
of the project so far as this consideration is concerned. 


LOWER THAMES VALLEY SEWERAGE, 


Tue engineering scheme by which Mr. Mellis, C.E., proposes 
to deal with the sewerage of the Lower Thames Valley, or at 
least that part of it comprised in the parishes of Richmond, 
Mortlake, Kew, Barnes, and Petersham, appears to be more 
extensive and important than has generally been recognised. 
Hitherto unpublished details were laid before Mr. Arnold 
Taylor, at Richmond, on Wednesday last, when he held a Local 
Government Board inquiry into the application of the Urban 
and Rural Authorities of the Richmond Union to borrow, for 
the purposes of the scheme, the sum of £100,000. It appears 
that the sewage from the district interested enters the Thames 
by some twenty-five outlets, and it is intended by the scheme to 
intercept all this and to prevént its discharge into the Thames. 
The new sewers are designed to serve a possible future popula- 
tion and to convey the sewage proper in twenty-four hours, and 
they have a discharging capacity, if running full during twenty- 
four hours, at the rate of 10,912,180 gallons. All the sewers 
will have self-cleansing velocities, varying from 2ft. to 3ft. a second 
when running a third full. They will be almost entirely built 
in tunnel in the London clay by means of shafts averaging about 
seventy yards apart, and each shaft being made with a manhole. 
The total length of sewers is 79714 yards, and the cubical con- 
tents about half a million gallons. With a velocity of 
2ft. per second, the sewage from the most distant parts 
of the district would take three hours to arrive at the 
precipitation works. The sewage will be brought by gravita- 
tion to the pump-chamber at one precipitation works. The 
floor of the pump-chamber is 25ft. below datum, and 37ft. 
below the surface of the ground. From this chamber the 
sewage would be lifted by pumps a height of some 40ft. into 
the works and tanks. Provision is made for pumping at the 
rate of 8,068,580 gallons in twenty-four hours, and the pumping 
power provided is 114 horse. It is intended to set up three 
compound horizontal condensing engines, with three sets of 
pumps, each set to consist of two single-acting pumps. The 
pumping machinery together is capable of lifting at the rate of 
13,000,000 gallons in twenty-four hours, or 2din. of rainfall in 
twenty-four hours. The site of the precipitation works contains 
about eleven acres, of which the necessary buildings cover three 
and a-quarter acres, The works will be raised one foot above 
the highest flood level of the Thames, and the following 
machinery is provided for :—Three sets of engines and pumps, 
three boilers, each 100-horse power; two 10-horse power steam 
engines, to work singly or together; two steam pumps of 
14-horse power, to lift effluent water; and efficient modern 
sludge-pressing machinery, including three 30-chamber 36in. 
square presses; one set of hydro-pneumatic forcing receivers ; 
one sludge pump; one air pump; one steel air receiver, and 
other pieces of machinery. The sewage will be treated with 
chemicals, mixed, strained, and 
with a capacity for 1,210,000 gallons. The effluent water is to 
be thoroughly filtered, and then di into the Thames. 
The resultant sludge, which will be delivered from the presses 
in the form of solid cakes, will be utilised for manurial purposes. 
It is estimated that the pressed sludge will amount to about 
nine tons per day. Asa further indication of the importance 
of the scheme it may be mentioned that the sewers and man- 
holes will cost over £35,000, and the pumping station £13,680. 
The total cost of the scheme is within about £20 of £100,000; 
out of which sum £12,500 is for land and compensations. It is 
estimated that the total annual expenses will require a rate of 
about 6}d. or 7d. in the £. The promoters desire the repay- 
ment of the whole loan to be spread over a period of sixty 
years, The decision of the Local Government Board is anxiously 
awaited by a population of about 50,000, who, after man 
uneuccessful efforts in a similar direction, look to this latest 
pans project to put ;their district into a decent sanitary 
condition, 


DANGEROUS OMNIBUSES. 


We have very good reason to fear that sooner or later a 
serious accident may result from the use of the system 
now so much in vogue of seating passengers on the tops of 
omnibuses, The demand for more room inside has resulted in 
augmenting the height of the roof to a considerable extent. In 
the old-fashioned omnibus the passengers outside sat back to 
back, and the “ knife-board” being close to the roof was very 
low. The stability of a vehicle is assured until a line suspended 
from the centre of gravity falls outside the base. Now, it will 
be readily understood that the higher the centre of gravity, 
other things being equal, the greater the danger of an overset, 
and the height of the centre of gravity of the newer omnibuses 
with a full load of passengers outside is much in excess of what 
it once was. The driver, moreover, is rather farther from the 
ground than he used to be. The latter sat very little below 
his passengers, but the former is very much below them, 
an additional proof, if any were wanted, that the load is carried 
higher on the road car than of old. But this is not all. 
The arrangement of the “‘knife-board ” effectually prevented one 
side of the omnibus being much over-balanced by all the pas- 
sengers taking one side, but this is not the case with the new 
carriage. Let us suppose two boats, one of which has a straight 
thwart down the middle over the keel, while the other has seats 
arranged in the usual way. It is evident that the former would 
be by far the safer craft of the two as regards overturning. We 
now and then find an omnibus with all its passe outside, 
The centre of gravity is then dangerously high, and an accident 
may readily happen in a street rather more curved than usual, 
or by a wheel getting into a rut, or on to a gully-trap grate. 
As to the consequence which may ensue if an axle breaks, the 
less said the . The fore-wheel of an omnibus broke 
the other day in the Old Kent-road, with the result that 


passed to precipitation tanks | discussed 


the omnibus was upset, and that some thirty passengers were 
more or less hurt. A gentleman and lady had to be removed to 
the hospital, and not a few of the passengers will bear traces of 
the accident to the last days of their lives. It ought to be pos- 
sible to build an omnibus with a maximum of comfort and safety, 
but it does not seem that it is. Impunity renders builders 
audacious. It is time that attention was directed generally to 
the fact that some—we do not say all—of the public vehicles 
recently put into the streets of London are unsafe, and 
indeed could not be used at all save on roads with a very flat 
cross 


NORTHERN PORT FACILITIES, 


THERE is at some of the north-eastern ports just now a tardy 
attempt to meet the requirements of modern shipping by the 
improvement not only of the ports, but also of some of the 
facilities of shipment. On the Tyne the River Commission has 
decided to remove a tp bap point and the present coal staiths 
near it, and to provide new staiths. At Blyth there is an exten- 
sion of coal shipping facilities ; on the Tees the same is being 
urged, and the shippers at West Hartlepool are greatly discon- 
tented with the antiquated coal staiths there. Coal is one of 
the chief articles shipped at the northern ports, and it is certain 
that at some of them there is anything but a proper apprecia- 
tion of the need for improvement in the machinery for placing it 
on board the steamers which are so fast taking the place of the 
sailing vessels of old. The Tyne has in Tyne Dock a place for 
the shipment of coal, which has been described as one at which 
“coal can be shipped cheaper and more expeditiously than at 
any other port.” The Wear, too, has good facilities of shipment, 
but the other ports are far behind. At Hartlepool the drops are 
still retained in large degree, and the few “spouts” are not 
adequate for a coal shipment which, though shrunken, is still 
over a million tons yearly ; and some of them are such that 
the coal is much broken in shipping. Now it is evident that 
there is likely to be a growing competition, not only between 
ports and districts, but between nations, in the oversea coal trade. 
The latter is of the utmost value to this country, for it secures 
at all times a return cargo to the steamers coming to our ports ; 
and it is therefore imperative that there should be the ability to 
ship the coal as cheaply and in as good condition as possible. 
The coal staiths and drops which did duty thirty years ago when 
collier ships were almost the only carriers, are now no longer 
sufficient, when we have steamships of many times the tonnage 
and of different proportions. Speed in loading, cheapness of 
transit from the pits to the ports, and ability to ship as little 
broken as possible, are essential now, and it should be a national 
desire to make our coal ports efficient in fulfilling all the needs 
of the receivers of coal. There is much to be done to make 
it so, and the North should set the example, as it is from it that 
the coal trade emanated, and from it that the coal supply is still 
most largely derived by sea. 


LITERATURE. 

Transactions of the American Society of Mechanical Engineers. 
Vol. v1, 1885. Published by the Society, New York. 
Tuis is a large octavo volume of 887 well printed 
aa excellent paper, and illustrated by 242 engravings. 

e subject-matter comprises the usual report of routine 
proceedings at the ning of the first meeting, or, as 
termed by English societies, session; after which comes a 
very excellent address by the President, Mr. John Sweet, 
of Syracuse, N.Y. The volume includes the proceedings 
of the two sessions into which the year’s work is divided— 
namely, that from November, 1884, to the end of the year, 
the meeting being held in New York; and that opened in 
Atlantic City on May 26th, 1885. During the first session 
fourteen papers and one committee report were read and 
i , and the same number, minus the report, during 
the"succeeding session. We have noticed one of these papers 
--namely, that on “The Worcester Free Technical in- 
ing Institute,” in a recent impression. We may in future 
impressions notice one or two others of the more impor- 
tant papers; but at present we may say that the volume, 
if properly bound in stiff covers, will form a valuable addi- 
tion to every —- library. The papers are well and 
fully illustrated by excellent engravings, and there are also 
several elaborate tables and graphic diagrams. Amongst 
the papers is one on “ The Friction of Tatehiting Oils,” 
by Mr. C. J. H. Woodbury, of Boston, and is the second 
on the same subject = the same author, the first having 
been read by him before the Society in November, 1880, 


Y | and published in the first volume of their “‘ Transactions.” 


In that he “gave the results of experiments made with a 
variety of lubricating oil submitted to a somewhat narrow 
range of conditions.” In the present paper he treats the 
subject differently, in that “ he limits his investigations to 
a single lubricant, tested under a Fe variety of 
conditions.” Another Paper, by . R. Thurston, 
of Hoboken, N.J., deals with steam boilers as magazines 
of stored-up energy. In his prefatory remarks Professor 
Thurston states that in his r he proposes to present 
the results of a series of calculations relating to the magni- 
tude of the store of energy contained in masses of steam 
and of water when heated to temperatures customarily met 
with in the various applications of the expansive power of 
steam, in the arts, and especially in steam boilers, ob- 
serving that “this energy mf be measured by the amount 
of work obtained by the gradual reduction of the tempe- 
rature of the mass to that due to atmospheric — ry 
continuous expansion.” The paper is divided into two 
sections, of which the first is entitled, “Computation of 
Stored-up Energy,” and the second, “ Explosive Energy of 
Steam Boilers.” Some tables and graphic curves are in- 
cluded in the paper, and Zerah Colburn’s theory of the 
cause of violent explosion is referred to. The — of a 
committee, appointed by the society, on a “Standard 
Method of Steam Boiler Trials,” is — and elaborate, 
and is followed by a discussion, to which we may return in 
a future impression. At the Atlantic City meeting a 
paper was read by Mr. R. Thurston on “ The Theory of 
the Finance of Lubrication, and on the Valuation of Lubri- 
cants by Consumers.” The object of the paper is “To 
consider the errors of the customary methods of finance in 
their relation to the subject of lubrication; to exhibit the 
correct theory of such finance as it ap to him; and, 
finally, to show what is the proper method of valuation in 


lubricants.” The author adds: “ The singular and impor- 
tant losses which often arise from the common system of 
purchase, application, and valuation of the various kinds 
of unguents will be exhibited, and illustrations will be pre- 
sented both of the present and the —— systems.” 

Another of the papers is on “The Polar Planimeter,” 
by Charles Emery. Ph.D., of New York. The author's 
opening words are: “It is safe to say that the prin- 
eg of the Polar Planimeter are not generally understood. 

e term ‘ Planimeter’ was first applied to an instru- 
ment invented by a Mr. Oppenkoffer in 1827. This 
instrument was ne by a Jewish engineer, Mr. 
Welty, in 1849, and in 1854 the now well-known ‘ Polar 
Planimeter’ was invented by Professor J. Amsler, of 
Schaffhausen, in Switzerland.” 

Of the remaining rs we have only space to name 
that “On Shell and Water-tube Boilers,” by Mr. Allan 
Stirling, of New York. The author prefaces his paper 
with a disavowal of any intention of advocating any 
particular form of steam generator, intending merely 
to state some facts which are strictly historical, and have 
been gleaned from various sources, Consequently he lays 
no claim to originality of treatment; all he aims at is to 
elicit a good discussion, and that may lead to useful results 
in advancing the art of boiler construction. The paper 
is good; but, as stated by its author, contains nothing 
new. It was well discussed, and one of the speakers, Mr. 
Durfee, made interesting reference to Savery’s and New- 
comen’s boilers, and to boilers made of pieces or sections 
of cast iron bolted together; also to a boiler made and 
used in Cornwall in 1820, principally constructed of 
granite, large slabs of which were secured together by ex- 
ternal clamps and bolts, making a rectangular box or tank 
about 12ft. square and 4ft. high, through the opposite sides of 
which copper tubes or flues communicating with an 


. | external fire-box. Afternoticing Watt’s wagon boiler, he pro- 


ceeds to describe an ancient boiler as follows: “It is not 
improbable that the ideas embraced in the construction of 
the granite boilers of Cornwall suggested the form of 
boiler—one of the first employed in the United States— 
which was used for generating the steam for the pumping 
engine at Centre-square Waterworks, Philadelphia, from 
1801 to 1815.” Illustrations are given of this boiler, which 
consisted of stout pieces of timber securely bolted together 
and containing an iron box, the front of which is fitted as 
a furnace, and the rest constitutes a combustion chamber, 
crossed by some water tubes, while two oval longitudinal 
flues pass to the back and uptake. The interior of the 
boiler measured 14ft. long by 9ft. square; the grate was 
3ft. wide by 5ft. long, and there was nearly 360ft. of 
heating surface. The above i the author 
explains, are credited to “ A Report of Benjamin Heury 
Latrobe to the American Philosophical Society of Phila- 
delphia, May 20th, 1803 ;” which report, after giving in 
detail some of the defects of this boiler, and describing the 
attempts to remedy them, continues, “I do not, however, 
believe that everything has been done which could be done 
to obviate these defects.” There are other interesting 
papers which we cannot now spare space to notice further 
than by giving their titles :—“ The Adaptation of Steam 
Boilers to Warm Dwelling Houses,” “ Early Experiments 
on the Flow of Metals,” and “Trials of a Warm Blast 
Apparatus.” The whole volume contains ample matter for 
study. 


AUGUST BORSIG. 


THE story of a successful self-made man is always interesting 
to nonce the closing of the locomotive works at Berlin, on 
the 31st of October, appears an appropriate time to say a few 
words about a man who has made his mark in Germany, inas- 
much as he was the first to start a locomotive factory in the 
country, which soon attained a great continental celebrity. 

August Borsig was born at Breslau in 1804, the son of a car- 
penter, who on leaving the elementary school at fourteen years 
of age began to learn his father’s trade. In the winter he 
attended the Breslau Technical School, where he showed such 
good parts that his father was recommended to send him to 
Berlin for further instruction ; so in 1823 he left home for 
that purpose. In the Technical Institute there he showed 
80 little love or aptitude for chemistry to suit the ideas of the 
director, Beuth, that he forced him to quit the school. In passing 
it may be related that subsequently Borsig nevertheless named 
one of his locomotives after this pedagogue. Borsig now 
returned to practice, as science did not appear to be his forte, and 
he obtained a suitable situation in the machine factory of Egells, 
in Berlin, which so well suited his talents that we find him in 
1836 the manager of the establishment. In the same year he 
started on his own account by purchasing, out of his savings, a 
piece of land, which still forms part of the large area on which 
the present works stand. In 1837 he was able to start his new 
factory, the motive power for which was at first supplied by 
horses ; but after a few months he had constructed for himself 
and set to work a steam engine with duplicate boilers. Borsig 
began the manufacture of locomotives in 1841, after the first 
Prussian railway between Berlin and Potsdam had been opened, 
which took place in 1838. At that time Borsig had conceived 
the idea of making locomotives; but the difficulties he encoun- 
tered were so great that it was only in 1841 the first machine 
could leave his works, but the results obtained at the trial, in 
June of that year, were quite satisfactory. From this time 
forward the undertaking increased and flourished till 1880. In 
1842 eight, and in 1843 ten locomotives were built. The 
hundredth was finished in August, 1846, and in 1847 sixty-seven 
had been already exported; and in March, 1854, the factory 
celebrated the completion of the five-hundredth, on which 
occasion Borsig was created a Privy Councillor. 

The output and capabilities of the works will be seen when it 
is mentioned that in August, 1858, the one-thousandth loco- 
motive was paraded through Berlin on the line which connects 
the several railway stations of that town ; on the 2nd of March, 
1867, the 2000th was completed ; on the 19th April, 1873, the 
000th ; on the 7th December, 1883, the 4000th ; and in Sep- 
tember, 1886, the 4208th, which was the last made at the works 
in Berlin. The 2000th received the gold medal at the Paris 
Exhibition in 1867, But in other branches as well Borsig has 
earned honourable mention, for in 1850 he established an iron- 
works, with rolling mills, at Moabit, near Berlin, in order to 
emancipate himself from England, and in the same year pur- 
chased the machine factory and foundry there already existing, 
which is, and will be, still carried on. But besides these he was 
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the proprietor of the now-called Borsig Ironworks, blast fur- 
naces, and coal mines, near Gleiwitz, in Silesia, whence he drew 
his raw materials for the factory in Berlin. Borsig not only 
made locomotives, but also other constructions in iron, as the 
domes on the Palace and Nicholai Church at Berlin amongst 
many others. Borsig died at the age of fifty, in 1854, and leit a 
large property, which his son, Albert, was able to manage, 
and carry on in the same spirit as his father, and brought the 


business to the time of his deatb, in 1878, toa high pitch of | 


perfection. Since then it has been managed by his executors. 
But from the year 1876 the locomotive trade began to collapse, 
and only eighty were built in that year, fourty-four in 1877, 


seventy-six in 1878, and thirty-five in 1879. At the present | 


moment only 24,500 marks is paid for a normal goods locomotive, 
which is just one-half of the sum paid in 1872. It is worthy to 
be remarked that out of Borsig’s workmen 637 have all cele- 
lbrated their twenty-five years’ term of service in the factory. 


THE CONSUMPTION OF FUEL. 
Tue following table has been prepared by Mr. Wm. Bourn, of 
Newcastle-upon-Tyne. It will be easily understood, and will be 
found handy and convenient :— 


Q will be perpendicular to BE, and consequently the 
te BA will be inclined to B E at an angle = half 
angle, that is45deg. I hope the above will be clear to “* Fluvius,” 
if not, should be glad to assist him further. F, GARSIDE. 
Chester, Nov. 8th. 


STREET LIGHTING, 

S1r,—Referring to my former letter on this subject, to obtain an 
all-round refraction through lenses, they must be subdivided, the 
focal centres brought closely together, and the light placed in the 
centre of the subdivided ring of solid glass. All the rays must 
able, preferring the light to ully ex) in street lamps. 
With this object in view, I have ae eres cubdivided ring of 


concave reflectors—similar to a flat glass sunlight reflector—dis- 


tributing their rays from a single gas jet to a considerable distance 
Fig. I. 


all round the lamp, as shown by the pencils of 
rays as per engraving. In constructing these 
res le Fig. 1 represents a full concave 
reflector; the dark part is cut away, and the 
lass formed as the central white part to the 
aca required, which in the engraving is Sin. 
It is then silverised or otherwise coated, and 
then forms the central or focal portion of a 
concave mirror—a series of which are fitted 
to the lamp at the top, the bottom edge being 
nearly in a line with the top of the flame, or the flame may be a little 


| 
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Table of Consumption in Tons per Diem. 


| Lbs. per hour per indicated horse-power. 
20 | | | | | ve | | | | 20 | | a2 | a8 | | 25 
12,000 (141-4 154-2 167-1 180°O [192° 205°7 218-5 23174 |244-2 [257-0 270°0 [295-7 808°5 | 12,000 
11,000 141°4 |176°7 188°5 200°3 (212-1 (228-9 |285°6 (247-5 |259°2 (271-0 (282-8 294°6 | 11,000 
10,000 207-1 {117° 128-5 1393 160°7 {171-4 {182-1 [192-8 |203°5 214-2 225-0 (246°4 (257-1 |267°8 | 10,000 
9,000 | 9674 115°7 12573 |144°6 (154-2 |163-9 [173-5 [183-2 [192-7 (202°5 212°] [221-7 (231°4 241°0 9,000 
8,000 85°7 | 94-2. 1028 111-4 [120°O [128-5 145-7 [1542 [162-4 [171-4 (180-0 (1885 [205-7 214-2 8,000 
7,000 75°0 | 90°O | (105°O 12775 135-0 142°5 [150-0 157-5 /172°5 [1800 |187°5 7,000 
6,000 | 64°2 | 885 | 90°O | {1028S 100-2 [115-7 [122-1 [128-5 135-0 141-4 |147°S 154°2 /160°7 6,000 
5,000 53°5 589 | | | | 96-4 107-1 112-5 [128-5 184°0 5,000 
4,000 | 42°38 | 5174 | 55°7 | GOO | 64-2 | 68-5 | | 77-1 | 81-4 | | | 94-2 | 98-5 (102°8 10771 4,000 
8,000 | 3271 | | | | 45°O | 48°2 | 51-4 | | 57-9 | 61-0 | 64-2 | 67-5 | 70°7 | 73-9 | Tiel | 80°3 8,000 
2,000 21-4 | 28°5 | 25-7 | | | | | | 88-5 | 40°7 | 42°S | 45°0 | 4771 | 49°2 | | 2,000 
1,000 10°7 | 11°8 | 12°8 | 18°9 | 15°O | 161 | 37-1 | 18-2 | | | | 22°5 | 23°6 | 24-6 | | 26°8 1, 
900 | | 10°6 11°6 | 12°5 | 13°5 | 14-4 | 15°4 | 16-4 | | | 19°38 | 20-2 | | 22-2 | 23-1 | 900 
800 86 | 94 | 10°38 | | 12°0 | 12°8 | 13°7 | 146 | 15-4 | | 17-1 | 18°O | 18°S | 19°7 | 20°6 | 21°4 800 
700 75 | 82 | 9°O | | 10°5 | 11-2 | 12°0 | 12-7 | 18-5 | 14-2 | 15-0 | 15-7 | | 17-2 | 18°O | 18°7 700 
600 «64 | 71 | B83 | 90 | | 10°38 | 10°9 | 11°6 | 12-2 | | | 1471 | 14°8 | 15°4 | 1671 600 
500 | 5:3 | | 64 | 69 | 775 | | 86 | 92 | | 10°2 | 10°7 | 11°2 | 11°8 | 12°3 | 12°8 | 18°4 500 
400 43 | 47 | 56 | GO | G4 | 6S | TS | T7 | 81 | BE | 90 | 94 | 98 | 10°38 | 10-7 400 
300 | | | | 45 | 48 | | 54 | 58 | G1 | 64 | | T1 | 73 | TT | 8-0 300 
200 21 | 23 | 96! #8 | 80 | 82 | 3-4 | | | 41 | 48 | 45 | 47 | | | 58 200 
100 | 12) 18) | 15 | 16 | 27 | 19 | | a1 | a2 | a4 | | 100 
9 | | | | | | | | | 22 | 28 | 90 
80 | 1-0 | | | | 2B | | | | | | 19 | | | 80 
70 | | | | | | | 16 | | 18 | 18 70 
"643-707: “771, *885, “964-170 | | | | | 18 | | 14 | 15 | 60 
50 7642, “804 “964) 10 | | | | | 12 | 1:3 50 
40 428) *857, "908, *985) 10 | 1°0 40 
20 "214 «278, “B21 7428, 450, 7471) “492514 “586, 20 
Nore.—To find the tonsumption of a vessel, say, of 5500 I.H.P. at 1°4 Ib. per I.H.P. per hour, take the 5000 in 
e two together 


ai 
75°0 tons ; then take the 500 in the same column, which gives 7°5 ton 


LH.P. Ib. hours. tons, 


the first column, which gives 
= 82°5 tons per 24 hours; or, for example: 


5500 x 14 x 24 = 82°5 per day. 


LETTERS TO THE EDITOR. 
(Continued from page 388.) 
LOCK GATES, 
Siz,—I submit the following solution to the question asked by 
** Flavius ” in this week’s number of THE ENGINEER: 
Let W = pressure of water against one gate. Thus ¥ = pres- 


sure at a, or where the gates meet, and W = pressure at b, or 


hinge. Now, if we suppose a smooth plane surface erected on a c, 
we may consider the case of one gate only resting against this 
plane surface and the point b. 

Thus, the force tending to make the gate slide along « ¢ towards 


c is © cos. 2; and the force tending to make the gate slide along 
bc towards ¢ is cos, 8. But when the angles Sand a are equal, 


So eee 4 tes are held in equilibrium. This 
es when the ang een the gates Wi 
there is no lateral thrust at} and d. 
e question may al determined thus: The triangle made 
by the gates and the lined c d is a maximum when the angle b a d 
equals 90 deg., and will decrease in area as that angle becomes 
either acute or obtuse. Now, if the gates be placed closer together, 
so as to decrease their angle bad, then there can be no la’ t 
outwards at b or d, for that would tend to increase the triangle 
b a d, and by so doing diminish the capacity of the lock. If the 


gates be p er apart, a similar but opposite result will be 
obtained. J. W. Dixon, 
Engineers’ Department, South-Western Railway, 


November 6th. 


Sir,—I beg to submit the following in answer to the rare 


AE represent the two gates which are kept at rest under the action 


int D. We have thus two triangles 
ormed by the lines A C, C D, D A, and 
BC,CD,and DB. Each of the ai 


right angles to direction of stream ; there- 
ore, by Euc. I. 29, angle D A B, and consequently angle DB A, is equal 
toangleABE. In other words, whatever be the angles of the 


above, andisalwaysvisibletotheeye. Thefocalcentres being ht 
closely together, in the above there are twenty-one subdivided 
6in. reflectors, which are calculated to amalgamate and distribute 
the rays of the one into that of the other, forming a powerful all- 
round reflector, flooded with reflection, and which is best adapted 
for a considerable elevation. The reflector being circular, and 
os a lamp, say, 12ft. from the ground, when at a certain 

the light is only visible, but as we approach the lamp the 


thin half of an ellipse meets the eye, until the 
focal line as shown, and then the illuminated ellipse mes more 
fully developed. Were the — placed in the true focal line, the 
light given off would be too blinding, but this is subdued by the 
subdivision and placing the light lower down. Experiments made 
on these ep, will probably lead to further improvements in 


street » 
2, St. Portobello, Nov. 1st. 


AN OLD PUZZLE ABOUT THE STRENGTH OF BEAMS, 


Sim,—In an article entitled “‘ An Old Puzzle about the Strength 
of Beams,” which a: in your issue of the 29th ult., Profane 
Unwin remarks:— e ordinary th of transverse strength 


the stress at the edge of the beam, and Z the modulus of the cross- 
nm. For stresses within the elastic limit there is no doubt the 
equation is strictly accurate.” 


H 
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e takes the | sig 


leads to the agettion M = fZ, where ‘Mis the bending moment, f | 890g 


elastic limit in bending and at the limit in direct tension, as exists 
between the breaking stresses in bending and in direct tension, 

I enclose the deflection curves pas by two wrought iron and 
one steel beam, with the values of the stress at which the elastic 
limit was reached in direct tension for the material in each case, 
From these it will be seen that the discrepancy in the stresses at 
the elastic limit in bending and in tension is entirely without the 
limit of experimental error. 

This discrepancy, as I have suggested in the ytd Mr. Unwin 
makes allusion to in his article, may possibly be caused by the 
increased resistance to bending due to the fact that the same 
intensity of stress does not exist in all the layers from the neutral 
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axis to the outermost layer, for it is not an unjustifiable ngpetonls 
that the amount of stress in a layer may be modified by the 
existence of another layer in which a lower stress exists when 
these two layers form part of the same mass. Still it is a question 
whether this helping action, when taken into account, would 
cause the discrepancy between the two stresses at the ‘limit of 
elasticity to vanish entirely, or whether the limit is not actually 
raised by the behaviour of the fibres relatively to each other, 
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I have lately made some measurements of the extension of a 
10in. length of the outer layer of a beam loaded in such a way as 
to produce a constant bending moment along the 10in. ese 
results have been satisfactory, and have led to some further experi- 
ments especially designed to obtain, if ible, a numerical value 
for the amount of helping action of the layers of a loaded 
beam, an account of which I hope to present to the Institution of 

ivi i per. Ep. C. pr SEGUNDO, 
estbourne Park, November 6th, 


Srr,—In reference to the remarks by Professor Unwin in last 
week’s ENGINEER as to the co-efficients of in cast iron, I 
find that Professor Rankine in his manuals notices the difference 


between the co-efficient f in the expression 11, and the tensile or 


compression strengths, and states that ‘‘one of the causes of this 
enomenon is probably the fact that the resistance of a material 
a direct stress is increased by preventing or diminishing the 
the fact that the of masses of metal, jally when cast, 
is greater in the external ms 179 or skin than in the interior of the 
mass. In reference to the latter suggestion, I have not found in 
my own experience of breaking test bars that the removal of the 
skin, say by ——— the har. From the results of forty 
tests of cast iror bars for transverse strength, I found that the 
average value of f—now modulus of rupture—was 48,411 1b. per 
square inch, and that the average tenacity of this metal cast in 
links at the same time as the transverse was 26,415 lb, per 
ones inh a relation of about 1 to 1°8, 
Glasgow, Nov. W. J. 


Sr,—I think the reason that the transverse strength of beams 

is greater than their tensile strength would indicate, must be sought 

in cast iron beams at all events, in the nature of the fracture. 

The s h of the beam will be measured by the fractured area, 

fessor Un 


to 


"4 t precise curve is, but Iam 


sure that any of your 
readers who are interested 


railway companies to use the same coupling, and a uniform 
ke of buffer~—which now varies from no stroke at all up to 
llin.—the automatic system would be comparatively ess J 
for suppose you take a group of 1000 wagons, and fit 100 
these with automatic couplings, it is 9 to 1 whether similarly 
fitted wagons come next to other, because the wagons are con- 
tinually changing their relative positions, as the trucks are put off 
and taken on at the various stations, so that the old system of 
coupling by hand would often have to be reverted to. Now a good 
non-automatic coupling can be worked in any case, and without 
ing bet the wagons, so that in the above example it is nine 
times as effective, as it is a mechanism that is independent of 
anything else, and will couple on to any hook. Thereforelooking at 
the question in that way, and the fact that Government 
interference is a remote contingency, I still adhere to my opinion. 
**Common Sense ” does not appear to have thoroughly the 
conditions or risks of fouling with a projecting piece. e Fig 3, 
for instance; if the]hooks almost touch each other, as they often do, 
the coupler A would foul the o; hock and be 
; and if to get over this difficulty the coupler be raised, as 
at the left of Fig. 3, it ceases to be automatic, 
ect rather an advantage, use e conn: 
draw clear of each other under 


i 
tion 


/ 
| | | 
N N SCALE, IN TOIFT Fic 2 
N fa out of the top of the bar. 
N \ oe in ae \ ~ Pisa can find hundreds of examples of what I mean in Mr, Kirkaldy’s 
- valuable museum at his fine testing works. 
a 4 . i It will be seen at a glance that the fractioned area is much 
zh ‘a \ > larger in this case than it would be if the bar had been pulled 
- \ fe asunder ; and I think, further, that the measurement of some of 
Mr, specimens will be found to show that the 
Ze strengths of the bars have been very nearly as the —_ 
( areas, 
a Southwark, November 8th, 
Li RE RAILWAY COUPLINGS. 
jj Sin,—May I be permitted to offer a few remarks in reply to 
“Common Sense,” who having admitted so much in my yo on 
r “Railway Couplings” to be reasonable, cannot, even with such & 
nature, admit the rest. I have already given my reasons oe I 
thought that the non-automatic system was more suitable under 
the present circumstances than the automatic, but will add, that 
unless sweeping parliamen powers are obtained to compel all 
of three forces, viz., the reactions Q and R, and the pressure of the 
water P, which may be supposed to act in the centre of the gate ' 
at C, and is at right angles to the gate, In order that each gate— | 
take A B for example—may be kept at 
rest when acted on by three forces, the 
direction of the forces must meet in a 4 
i 
ee 
i 
vA 18 right angle, an erefore they | 
are equal, also AC = CB; therefore by — 
the application of Euc, I. 4, the angle 
SSE’ CAD =angleO BD, And’since,'if the a heavy load, or even the sudden shocks and jerks would ren 
ares joint of the gates be true, force R is a  UlUllti(iti‘siszr them likely to uncouple when not required. Automatic couplings 
are not always so certain as ‘Common Sense” seems to think a 
With regard to this last opinion, I would like to mention that I have seen them fly up on contact, but they have no 
; : the results of tensile and transverse tests of specimens cut from 
gates, each of them always bisec © angle between its reaction | the same piece of material show the same marked difference 
and a line joining the hinges, If there is to be no lateral thrust | between the calculated stress—from the formula M = f Z—at the rather overrated, for although the seconds saved on 
¢ 
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when added up, say, at the end of a year, look formidable, 
that time is so distributed among the many journeys, that 
practically it would not make much difference in that respect, 
‘Common Sense” does not appear to understand that in my paper 
I was endeavouring to look at the question of couplings from all 
sides, or he would not try to make capital out of a question that, 
I, personally, do not ask. In conclusion, as I do not wish to be 
guilty of goons taste by criticising a particular combination 
when dealing with a subject generally, I will refrain from mention- 
ing points that at once suggest themselves; but if ‘©: 


cubic feet ; and the lamp will have to be used to supply the addi- 
tional 70 units required to do the external work of pushing back the 
air, but as will be shown further on, the water has acquired a 
capacity for doing more external work than before, although the 
sum of a and b remains constant, 

We are now in a position to consider a certain cycle. Let us 
suppose that we have a cylinder as before, in which, however, there 
is always a little water left unevaporated. Then, after the first 
compression, it will be possible to go on working without any 
expenditure of heat save that required for internal work, repre- 


Sense” is interested in the coupling he so ardently advocates, it 
might perhaps be advisable for him to see Mr. Brocklebank’s 
automatic coupler. 
I trust that ‘‘Common Sense” will sign his real name if any 
further corres lence ensues, WIN H, A, HEINKE, 
November 3rd. 


THE MARCHANT ENGINE, 


Sr,—The discussion now going on in your own pages and those 
of several technical journals directs attention to certain questions 
connected with heat and steam which have been scarcely, if atall, 
touched directly by any writer on heat, They are indirectly 
handled, it is true, but not in a satisfactory manner, and I pro- 
pose to say something here with regard to these questions, which 
may help to put the Marchant engine controversy on a firmer basis. 
I may say here that the subject possesses an interest quite apart 
from the Marchant or any other existing steam engine. 

Let us suppose that we make a cylinder fitted with a piston, 
which piston has an area of precisely 144 square inches, tf us 
further suppose that the whole of the cylinder and piston, with the 
exception of the bottom of the former, is made of some absolutely 
non-conducting material. Beneath the piston is placed 11b. of 
water at 32 deg. The piston carries the pressure of the atmo- 
sphere, equal to 14°7 lb, on the square inch. Heat is now applied to 
the bottom of the cylinder. The water is ually warmed up 
and at last begins to boil. As soon as it does so the piston will 

in to rise, and will continue to do so while there is any water 
to boil, At last all the water is converted into steam, and the 
piston stops ; at the same moment the source of heat is removed, 
and the bottom of the vessel is protected with an absolutely non- 
conducting material, 

The volume of this steam will be 26°36 cubic feet, and inasmuch as 
the piston with which we are dealing is one square foot in area, it 
will rise to a height of 26°36 ft. from the bottom. But one cubic 
foot of space was ary mg ~ ge to begin, so that the total 
stroke of the piston will be 25°36ft., and the *‘ external” work done 
by the steam will be = 144 x 14°7 x 25°36 = 53,776 foot-pounds, 
omitting fractions. The work done by the furnace or lamp must 
be divided into two portions, namely, “ internal” work, which I 
shall call a, and external work, which I shall call 
ternal work consists in raising the piston against the atmospheric 
resistance, and amounts, we see, to 53,776 foot-pounds. This 


represents os = 70 units within asmall fraction, Each unit is 
equivalent to the quantity of heat required to raise one foot of 
water one d Fah. But the total heat imparted to the 
water was 1146 deg., pene to 1146 units, or 1146 x 772 = 
884,712 foot- . For my purpose I assume that the whole 
of the water is converted into steam, consequently more heat must 
have been supplied by the furnace or lamp than 1146 units. That 
is to say, we must add 70 units for external work, bringing the total 

to 1216 units. Therefore a and 6} together eq 16 units, 
while a alone is 1146 and } alone is 70. It will be seen that the 
the external work to the internal work is 


and so reduce the volume of the steam by degrees, until by mere 
tored to the condition of water. This he 

ids that he is able to do with little expenditure of energy, pro- 
vided that there is some water in the cylinder. 

Now Clausius has shown that the specific heat of saturated 
steam is negative, and that therefore saturated steam, if suffered 
to expand in a non-conducti a must partial; condense, 
and conversely, if comp t will be superheated. This is 
contrary to the views held by Rankine at one time at least. Under 
these conditions, it is clear that the steam in our imaginary 
Fagen cannot possibly be liquefied by compression, but that, on 

e contrary, it will be converted into a steam gas as the process of 
compression goeson. ‘The circumstance,” says Clausius, ‘‘ that 
the specific heat of saturated steam has a negative value, and that 
of so large an amount, gives it a special character of its own. We 
may exp! in the following manner the cause of this si 
condition. If steam is en heat is generated by the work 
thereby expended, and this heat is more than sufficient to raise the 
temperature of the steam to the point at which the new density is 
more than the maximum density. Accordingly, if the steam is to 
be treated in such a way that it remains saturated, it must be 
deprived of a of the heat thus generated.” But as we have 
seen, the nditions of experiment are such that no heat can 
leave the cylinder, and therefore liquefaction cannot take place. 
Let us now suppose that means are taken by which the additional 
heat is absor'! This is effected by Mr. Marchant by intro- 
ducing water. The result will then be that the steam may be 
reconverted into its original state of a cubic foot of water. 
It will be seen, however, that this foot of water is under 
entirely different conditions from that which prevailed at the 
beginning. Then it had a temperature of 32deg., now it 
will have a temperature of 1146 deg.; then its vapour exerted 
& pressure of about ‘089 lb, = square inch, now it will exert 
® pressure, according to the late Jacob Perkins, of about 
two tons on the square inch. We shall have, in a word, “red-hot 
water.” The actual temperature will depend, of course, on the 
quantity of cold water introduced into the cylinder. This I 
assume tobe very small. Sucharesult may appear tobe astonishing, 
but it is gy he the kind. When the piston had reached the top 
of its stroke, there was in be nme one pound of steam con- 

212 deg. of ‘‘ sensible” 965 deg. of latent heat. All this 
latent heat becomes sensible when ee ene is complete ; and 
that this must be so, is clear from the fact that all the heat put 
originally into the water by the lamp remained there. The internal 
work was all expended in repelling the water molecules to such a 

ce from each other that steam was formed. The work of 
Siciag them together again will exactly equal that expended in 
foots them apart, or, in other words, it will amount to 884,712 

No allowance is made here for the additional water introduced 
by Mr. Marchant, but its presence will ‘o ualify the preceding 
figures without vitiating the basis on which they have been calcu- 
pres Thus, for example, if a second cubic foot of water be 

ded, the 1146 units be halved between the two, and so on, 

We have next to consider what would happen if the water was 

tted again to become steam. At first sight it would seem 

t it must be competent to do much more work than it did the 
first time; but this is not the case, The heat contained in the 
cylinder is—neglecting the addition of water on Mr. Marchant’s 
Ppt ust what it was before—that is to say, just sufficient 

reconvert the pound of water into steam, filling a space of 26°36 


b. The ex- | PO8 


senting 70 units per stroke, because apparently the work done on 
the steam by compression will be restored during the next evapora- 
tion; and we have here a most tempting picture of a perfect heat 
engine—an engine, that is to say, in which no energy is wasted in 
the performance of internal work on the fluid. Such is virtually 
the Marchant engine as it exists in Mr. Marchant’s mind, The 
imperfections of it in practice are not due to a but 
to defections in construction. I¢ is, for example, totally impossible 
to make a perfect non-condue' cylinder. For convenience he is 
obliged to use more water than is theoretically necessary in order 
that his pressures may be measured by hundreds of pounds instead 
of by tons. He is only able to save two-thirds of his working 
fluid instead of the whole of it, and soon. The whole world of 
engineers would rejoice if only Mr. Marchant was right. Unfortu- 
nately, however, there is a fatal flaw in the whole line of reasoning 
which is readily enough explained. 

We have seen that not less than 884,712 foot-pounds must be ex- 
pended in reducing the steam to the condition of water, vided, 
of course, that the compression is conducted adiabatically. This 
is external work done on the steam, and must be got from some 
external source. The whole of it is converted into internal work 
done in thesteam, having the effect of turning it into water; and 
the result is simply that the steam is reduced in volume 26°33 
times. This external work can never reappear again as work 
without involving the sacrifice of a corresponding volume of 
steam, and so vitiating the cycle. It is not locked up 
in the water, nor converted in any way into potential energy. 
In so far as it is converted into heat, that heat must be 
withdrawn and wasted, or liquefaction could never take place 
for the reasons given above. The water produced by the cond 


capacity of the steam for performing work, and this exaltation is 
due to rise of temperature at the end E D. Unless some action 
takes place which is not mentioned by Rankine or Clausius, or, so 
far as I know, Hirn, the work of compression must be greater t! 
the work done by evaporation in the ratio of the shaded portion of 
the diagram E A B, and the unshaded portion A B C D. 

But by the conditions of the experiment the total quantity of 
heat in the contents of the cylinder has remained entirely 
unchanged during the cycle, and is only sufficient to reconvert the 
water into steam—that is to say, to perform internal work. What 
then has become of the external work represented by E A B, and 
done on the steam by some other external force, as, for example, 
by another steam engine? It cannot be found in the steam or 
water at the end of the stroke for obvious reasons. It must in 
some way be rejected during the goa of a gamer for if it 
were not then the steam would ——- » and an infinite 
expenditure of power could not produce liquefaction, which pm 
for its existence at the end of the cycle on the quantity of heat 
remaining unchanged. Now if this heat is rejected it seems to me 
that it is lost, and if this be so then the system of liquefying steam 
and restoring it to the boiler must be about the most ul that 
it is possible to attempt. 

I feel that I have left much uneaid that ought to be said to make 
my meaning clear, but this letter is already too long. _ Perhaps I 
may ask you—should you see fit to publish this letter—to give me 
space to explain myself further if any of your readers should fail to 
understand me. 

The great difficulty which stands in my way is, that I donot 
know how to calculate the curve of compression, near the E end of 
the diagram, when the steam is near the point of liquefaction. On 
this point, however, I do not know that anyone else is very much 
wiser than I am. It depends, I take it; on 4yhat is known as the 
critical point. I know that certain experiments have shown that 
with some fluids we may have a tube full of-4nvisible vapour at 
one instant and the next a drop of liquid inte*witich the vapour has 
suddenly changed with an enormous reductidn of volume and 
very trifling increase of pressure. The action seems to me to 
resemble that of a bar of iron in breaking. It carries its load, say 
of a ton, all right; a pound or two is added. and it gives way. It is 

ible that some of your readers can take up this matter whére I 


tion by compression of the steam, contains no more heat than is just 
sufficient to te all the molecules once more. In other words, 
to reconvert it into 26°36 cubic feet of saturated s and it is 
impossible that it can do any external work whatever reappear 
as 26°36 cubic feet of steam of atmospheric pressure at the same 
time. Thus, then, it appears that we must in any case waste 
884,712 foot- under the conditions stated per stroke. We 
either throw that much away into the condenser in the form of 
steam, or if we want to keep it we must employ energy equal in 
amount to restore the steam to the condition of water. It is im- 
ible to see how we can escape from these conclusions. The 
notion that the molecules of steam will fall readily together almost 
of themselves in the presence of water is entirely fallacious, 

As to what becomes of the energy expended in forcing the 
molecules together it is not very easy to speak. To talk of ‘‘latent” 
heat is convenient but incorrect; all the heat called latent has 
really been converted into mechanical motion. The molecules 
vibrating have an increased range of motion or swing. As the 

ton advances, compressing the spring, the whole of the motion is 

en out of the molecules and as as another mode of motion, 
namely, heat. A proportion of the external work done during the 
compression stroke would vy =! as super-heat were it not drawn 
off as already peiee out; but another portion is expended in 
a way not clearly understood, and which will not be clearly under- 
ae until we know why water resists being converted into vapour. 
Everything is not yet known concerning the behaviour of vapours, 
or, more strictly, concerning the reasons for their behaviour. Thus, 
for instance, although it is now known that steam is condensed b; 
expansion, Rankine held and taught that it was superheated. 
Ether vapour, on the other hand, liquefies by compression, while 
chloroform is negative, positive, or neither according to the tem- 
perature. Eno’ is known, however, to ve that Mr. Mar- 
chant’s conclusions that power can be gained by compressing steam 
are Aol 


or phenomena are in existence. It is for Mr, Marchant to show 
that they are. 


I may now proceed to consider one or two other aspects of the 
problem presented to us by evaporation and liquefaction by com- 
pression under the stated conditions, 

T have stated that the work done on the steam during the period 
of compression must be as great as a, done on the 
water to convert it into steam, and this will amount to 884,000 Ib. 
In point of fact, however, it must be much greater. Let the work 
done during the first stroke be represented in the usual way by the 
rectangle ADOD. The mil formula for the efficiency of a 


heat engine is 1 ~* where T and ¢ are the limits of temperature. 


In this case, however, T and ¢ are identical, so that the steam 
ought to have no efficiency ; but it has, as shown above, an effici- 
ency of nearly 54,000 foot-pounds. Compression introduces us to 
an entirely new phase of the problem. Beginning at B, we 
have the pressure BC = to 1471lb, and a temperature ¢ of 
212 deg. As we go on compressing, the temperature keeps rising. 
and finally we have water with a temperature T of 1146 deg., an 

@ pressure of probably two tons on the square inch. The work 
done during compression will be represented by the EDBO, 
and is obviously er am larger than the space ABCD. Itwill 
in effect be about 3°25 times as large. If now we permit the steam 
to be re-formed, it will drive the piston before it, and will perform 
3°25 times as much work as it did during the first operation, and 
provided about 224 units of heat are aueree to it during the 
period of expansion, to compensate for work done, and so prevent 
condensation, we shall have at the end of the third stroke one 


cylinder full steam at 212deg, and 14°7 1b. pressure, That is to| in f 


say, by the act of comp 


we have apparently exalted the ! 25, 


leave it, correct where 1am wrong, amplify where I am right, 
elucidate where I have been obscure, and so settle this question for 
ever, not only in the abstract but in the concrete; showing not 
only in general terms, but in detail, why Mr. Marchant’s system is 
nothing more than perpetual motion under another name, or else 


that, to phase your own words, he has discoveredanentirely new 
thermodynamic law. LP. 
London, November 9th. 


Srz,—On the 17th of September last, we: published in the Elec- 
trical Review a series of tests which had been made by a repreter- 
tative of that journal and Mr. A. Reckenzaun, Full jiculars of 
the apparatus employed were at the same time described and 
illustrated, and we need now only say that our experimental run 
was not made professionally, but simply in acceptance of the 
Marchant Engine Syndicate’s invitation for anyone who wished to 
do so to make use of the engine and brake as‘it stood. 

We need not do more in referring to the controversy which has 
taken place in the technical press from the moment our article 
appeared than admit that, at the outset, the results shown were 
generally deemed impossible, With the view of settling once for 


all how much the brake— which was apparently the source of- 


error—was in fault, we this day, with Mr. Macfarlane 
Gray and Mr. Reckenzaun, to the works of Messrs, Fraser and 
Fraser, to make a final run. 

Our first operation was to pump the pit in which the lower half 
of the brake is sunk free of water. The stop F had already been 
removed, and we next knocked away the stop E, with its 
** Timmis” spring—the existence of which we only became aware 
of on reading the letters of Messrs, Garrett and Hollick in last 
week’s Engineering. There then remained a Prony brake 
and simple, which we had no difficulty in manipulating. ith a 

iler pressure of 250 lb., we invariably stopped the engine with a 
pull on the Salter’s balance amounting to, roughly, 100lb. Natu- 
rally, under the circumstances, we took no notice of fuel consump- 
tion, and we left the Marchant engine to its fate. 

Our feelings may be better imagined than described; but we 
have the satisfaction of knowing that the matter no longer remains 
in doubt. Had it not been for the illustrated publication of the 
brake in the Electrical Review, the whole mystery might have 
still remained unravelled; for naturally the di ion which has 
done so much towards pointing out the real cause of error would 
never have taken place. 

We beg to offer you, Sir, our warmest thanks for the manner in 
which you have lent your pages to the elucidation of the suspicious 
circumstances surrounding the published performances of the 
Marchant engine, which we trust will not soon be forgotten. We 
can only express the hope that Mr. Marchant and his friends were 
in blessed ignorance of the effect produced by ‘‘ block E.” 

H. ALABASTER, GATEHOUSE, AND 
Editors and Proprietors of the Electrical Review, 
Paternoster-row, London, November 10th, 


Sir,—Theory is the outcome of practice, especially in eer- 
ing, and without doubt the steam engines of the present are 
perfect of their kind, but as heat engines they are defective, since 
they utilise and convert into power ~~ about one-tenth of the 
total heat of the steam, and any means whereby a greater quantity 
of heat from coal, through steam, may be converted into power, 
—_, bs welcomed, especially as theory cannot deny its 
possi 

After carefully reading Mr. Marchant’s letter and the article in 
the pi ing week, I beg to offer the which 
possibly lies hid to a considerable extent in his engine:—‘ That 
the steam as-it comes from the boiler does work, and the expansion 
of arpa : the expanded and w pret steam of the 
previous stroke. can imagine it quite possil ‘or an engine to 
return all its steam to a boiler to be re or superheated, relying 
upon the steam from the boiler to do work, and its expansion to 
compress and return steam to the boiler, assisted perhaps by some 
of the power from the unexpanded steam, and on consideration 
a compound engine, or rather a triple or quadruplex engine, will 
be to tage order to do a round of work equivalent to a singie 
cylinder; leakage and condensation through radiation would 
no doubt increase the ease with which the expanding steam would 
its sithengh thi action. P 

ow, although this is a supposition and proposition on the su 
ject, and serious practical difficulties may be in its way, I am quite 
in the dark as to the raison détre of the so-called air spring of Mr. 
Marchant’s engine, and upon which he seems to rely entirely. In 
any case, it cannot be denied that steam cannot be forced back into 
a boiler without an expenditure of power on the part of the engine, 
and which must be appreciable, 

Questions and possibilities of this kind considerable 
fascination for some people, and I for one offer a solution which— 
although I believe it not to be the best—seems clear, and may 
help to —— point at issue, 

November GA. 


SovuTH KENSINGTON MusruM.—Visitors during the week ending 
Nov. 6th, 1886:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 8548; mercantile marine, 
Indian section, and other collections, 3142, On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. to 4p.m., 
Museum, 1311; mercantile marine, Indian section, and other 
collections, 175, Total, 13,176. Average of i 

ormer years, 14,298, ‘Total 
252,164, 


corresponding week 
from the opening of the Museum, 


? 
very small. I shall not complicate the hye by assuming that : 
the steam may be subsequently worked expansively. That has 
nothing to do with the matter in hand. 
In the practical steam engine the steam is thrown away when 
the steam has reached the end of its stroke. It goes to the con- 
denser, and surrenders its 1146 units, representing 884,712 foot- 
pounds of work, to the cold water. It is thereby reduced to the con- 
of 1 foot at 32 restored to the 
cylinder again, down which the piston escended meanwhile, and | viousig said on the subject holds good. It is impossible to get an 
is ready to be boiled away once more; and so the process described — the work of oes the steam—pumping it back ] 
may proceed indefinitely. Mr. Marchant, seeing thatthe throwing | into the boiler—in excess of the work expended on pumping it back; 
away of the steam into the condenser represents a great loss, pro- | and it is very easy indeed to get back a great deal less. If, in future 
to compress it—that is to say, to force the piston down again practice it should | be proved that the facts are opposed to this con- 
clusion, then Mr. Marchant will have discovered, if not an : 
hitherto unknown law of thermo-dynamics, at least phenomena 
which have not been dealt with by any authority on the subject of 
heat and steam, and apparently involving the existence of such a / 
\ 
A \\ S 
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IMPROVED ST 


ONE BREAKER. 


MESSRS, MASON AND CO., LEICESTER, ENGINEERS. 


Fig. 1 


. MASON’S STONEBREAKER. 


THE accompanying engravings illustrate a new form of stone- 
breaker now being made by Messrs. S. Mason and Co., Leicester. 
It will be seen to be a simple arrangement, in which the crank or 
excentric shaft is employed direct in actuating the crushing 
jaws, thus with several parts which have usually been 
employed, and making it easily possible to oltain different 
lengths of stroke for the jaw. This is done—see Fig. 1—by 
simply inserting the end of the toggle or, in this case, — 
piece, into either the one or the other of the grooves at the 
of the jaw. By this means a short stroke for hard material or a 
larger stroke for softer material is readily obtained. Another fea- 
feature is the hanging of the jaw fromanexcentric pin—see Fig. 2— | purpose. 
so that by putting the drivirg pulley upon the top spindle instead 
of the ordinary one, as shown in Fig. 1, 
acompound movement is given to the 
jaw, which when fitted with the form 
of teeth shown, is adapted for granu- 
lating purposes, as required in cement s 
works and for making concrete material. 
The machine consists of very few parts, 
and many advantages are claimed for it. 


STOPES’ MALT CLEANING 
MACHINERY. 


Ar the recent Brewing Exhibition, 
Messrs. H. Stopes and Co. exhibited 


process. This 
is performed by means of a combination 
of scalpers, graders, and screens, in 
conjunction with fans and collectors, 
in such a manner that nearly all dirt, 
dust, spores, and mould found in malt 
are removed, the sample graded, and 
damaged grains removed. The malt 
before lation, to storing 
“Victoria” grader. 
divides the malt into two, three, or 
four samples, separates all 
seeds, and foreign matters, excepting 
those just the same shape and size as 
barleycorns. The best, or all that intended tobe usedin 
is then passed through a “ Van Gelder ” scalper, and is driven ata 
high speed between a stone cylinder and a woven wire drum ro- 
tating rapidly within the stone cylinder. This effectually loosens 
all adhering dust, dirt, &c.,and breaks away any combes, 


oose skins, &c., that have passed all previous cleanings. This dust, 
together with all other dirt and dust set free in the screens and 


, Separator and grader—five to twelve grades; C, “Victoria” 


, fans ; G, dust and similar refuse pipes ; H, dust receiver ; I, 
feed to rolls or mill. It is claimed that the beer made from malt 


linder separator ; D, elevator ; E, smutter, scourer, or scalper ; | 


Fig. 2 


» Bored corn when at work. Both bottoms are inclined 
le of about 30 deg., and parallel with them a shaft is 
fixed, to which is attached a worm, that propels the corn to the 
delivery end of the machine. Taps and overflow pipes are 
aifixed to secure a proper flow of water. In operation the corn 
to be washed runs into the bottom end of the washer, which has 
a considerable depth of water, and at once all light particles that 
will float are removed by the overflow current. The action of 
the screw carries the submerged corn into the opposite or outlet 
end, and this action causes the corn to be rubbed and washed 
effectually. The mud, sand, and dirt pass through the perfora- 
tions, and are carried away by an under outlet provided for that 
Eventually the corn is lifted from the water and dis- 
Sout into the steeping cistern, if it be desired, entirely free 


STOPES’ MALT CLEANING PLANT. 


from wate?. The water is run in at the delivery end, and flows 
in the opposite direction to that of the corn. 


THE INVENTOR OF THE IRON SHIP. 


Mr. ALDERMAN Bal.ey, as president of the Manchester 
Association of Engineers, took for the subject of his presi- 
dential address, delivered on the 9th ult., the inventor of 
— iron tip, from which we make some interesting 


said Mr. is already famous 
ae Paced 


serra just inside our 


by Jo’ hn Wilkinson, about 1750. John 
was 


hing 

for John 
its inside heating Piece. ey erected 
in the neighbourhood, engaged in 
—_ rich hematite ores, or what was then called Furness 
iron, furnaces were at Nelson House, near Lindal, in the 
used the peat and turf of the district 
er ca of this to the furnace John 
ort which was cut through the 
was constructed, which not only excited 
blacksmith, but also created 


to Chi 


— wealthiest ironmaster of his day. This first small iron boat 
at Cartmell was succeeded by others made by Wilkinson. The 
pioneers of inland navigation were at work, + ee were 
——e, folios were printed to show how the wealth of the coun? 
system of inland navigation. 
waterways, the 


orsley 


Canal was being initiated, the Birmingham Canal had been finished, 
lg t Staffordshire Canal ran not far off Wilkinson’s fur. 
ilkinson had heavy yen he and the boat builders were 
very very busy wu supplying | — — canals with boats, but the arts of 
the arts of soar greg for John Wil. 

manufacture. obtai the contract for the Paris 
Waterworks, which included all the pipes tubes, cylinders, and 
ironwork for that enormous und 


the greatest of its kind of that day. 

having designed the steam an 

not le to get boats o' 

esign oO go down evern 
and the canals. 

The next iron barge that was made was 
called the Trial, and according to the Seoeed ot of 
the day, Wilkinson set to work building this at 
Willey. "with John Jones as chief smith, John 
O’Lincoln he was called. The Trial was finished 
in 1787, and a oe crowd came down to 
witness the launch of the iron barge. Asa 
chronicler of the time says, ‘‘The woods wore 
their summer foli the sun sent oe 
approving and the Apley 
turbed by the incursive visitors, f oa Bae a 
hovering cloud of sable spectators, Pom md 
left his the artisan his sh 

e pedlar his and swarms of st dy 
from and upland, dell and dingle, 
came pouring down to witness the novelty of the 
launch. ‘ Will she swim?’ ‘ Will she work and 

prove manageable on the water, and who will he 
ar to work her? were questions that served to 
occupy the time. Never did son oo — look 
more proud than John O’Lincoln ; if his descent 
direct from the patron god had = made out 
and patented, he co not have felt more so. 
A discharge of 32-pounders told that all was 
ready, and before the white oa smoke had 
well died away the newly christened Trial 
descended the way pieces into the river with a 


by ta bag Wilkinson's account of the event in a letter to 
Mr. Stockdale :— 
Broseley, July 17th, 1787. 

Yes' week my iron boat was launched, it answers all my ex: 
tions, and convinced the unbelievers, who were 999 in 1000. It will 
be a nine days’ wonder, and then be like Columbus’ egg. 

Wilkinson went on b other barges. In a letter dated 
Bradley Ironworks, 1787, he says:—‘“‘ There have 
been two iron vessels launched in my service since September Ist, 
one is a canal boat for this navigation, the other a barge of 40 tons 
for the river The was ond is, I 
expect, now at Stourport wit a lading o ron. y k at 
Broseley advises me that she swims rar light, and exceeds 


even my own e tations.” 
The first iron bridge if not actually d by Wilkinson, was 
great extent the production constructive genius, 


bridge was cast at Coalbrookdale, 4 erected in the year 
: it has a span of 100ft. 6in., and weighs 3704 tons. It was 
prepond to put a bridge across the Severn to connect the Mad 
ley banks of the river, and spemee at once 
that cast i i should be employed yo the Wilkinson was 
declared to be iron mad. He wasa large osebelder and a wealthy 
man of the neighbourhood, and it was decided at last to carry 
out his suggestion. Wilkinson received the co-operation of 
Abraham Darby and others. This iron bridge was the first of its 
kind. It was deemed when erected as a great triumph of enter- 
, skill, and ue engineering. 

John Witkinwet s father was a labourer, and John had very little 
education. By the power of original genius and hard work, 
Wilkinson became a very wealthy man, and was justly entitled to 
the Position he always assumed as the “ Father of the Iron 
trade.” A grand aeons was given to him when he finished his 
contract of the Paris Waterworks, in which his achievements as 
an engineer were eloquently iesoribed by the delighted Frenchmen. 
He said that if the Frenchmen gave over the fid and 
and took to engineering, Englishmen would have to look to their 
laurels, In the latter years of his life he lived at Castle os. 
He prepared his coffin and the large cast iron 
and gave instructions as to the manner of his He ted 
in the 80th year of his age, on July 14th, 1808, and was buried in 
his garden at Castle Head; but the estates having been sold, the 
body was afterwards removed and buried in a grave in consecrated 
=> within the very beautiful snow-white chapel of Lindal, 


NAVAL ENGINEER APPOINTMENTS.—The 
been made at the —George F 


William 
Will assistan’ i 
eer, to the Invincible; Bryant G. Little, engi- 
le; John J. G, G. Percey, assistant engineer, 
to the Invincible. 


‘Our Empryonic Navy.”—In speaking of the ships it is pro- 
posed to build for the U.S. Navy, the American Mechanical Engi- 
neer says: ‘* In the ieee anew Navy we start fairly. We have 
no failures to deplore, and have those of other nations as examples 
to be avoided. 6 ex ents of England in the last twenty- 
five years with iron of various forms have been closely 
watched by our naval constructors and have 

sagacity e to select the best features, leave those of 
doubtful vaine alone. The Benbow, and others, have not been 


protected, and with good sea-going q' ities.” 

LIVERPOOL ENGINEERING SocieTY.—The usual fortnightly meet- 
ing of this wpe Ne held at the Royal et Colquitt-street, 

Liverpool, on Wednesday, November 3rd, Mr. Coard 8. Pain, 
Assoc, Inst. O.E., president, in the chair. bay by Mr. 
Benjamin, M, Inst. N.A., entitled ‘The Practical Use of Stability 
Calculations,” was read by the author. After a brief review of the 
development of stability ee eager the author, who has taken 
an active part in the investigations of that bran 


tions in a manner easil 
make use of them, tone a — 
captains and others cannot be e: 

a tabulated form which ir be understood without 
scientific knowledge, and which meets all the requirements. 
Secondly, the who, , often 
adopts a system of stowage which ren 
gullies to be given by the naval architect, which 
results in vessels being sometimes sent to sea es an absolutely 
unstable condition. The author pointed out that it should be a 
matter of legislation to amend this dangerous state of things, 
which is of far cronies im ce than the question of freeboard, 

aieaie so long a time been occupied. 


almost entirely to his own ex- 
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4 The county of Lancaster, expense of maintenance in commission, are features which will 
as the birth-place of the first not find favour with our people. It is much more likely that, for 
on the Bridgewater Canal by 
\ too much to say that the 
one eg tools in the workshops of the world have been invented in this 
, shire. It 
boat was 
at Cartme! 
Wilkinson 
3 ? chief business in the manufacture of flat-irons for sm: i 
linen. It is related that John’s father bought his iron in the 
molten state, by the ladle full; it was then carried across the high 
ise with the question why these tions are not made use 0 
_ a larger degree by shipowners and masters. He pointed out that 
this was mainly due to three and 
lasses of men to improve upon the present s' 0! ngs. irstly 
ee the naval archi 20 che instead of giving the results of his calcula- 
TB, wo Dy ians to collectors or receivers, or 
' —as in its application in the brewery of Messrs. Barclay, Perkins, 
& Co.—is carried directly to the chimney shaft and disappears 
without further trouble. One form of arrangement is illustrated 
= the accompanying engraving, in which A is a feed hopper ; 
° — box iron became in great demand, and was probably the 
oundation of his wealth; he extended his operations 
Bradley, Liv 1, Brymbo, and other places at which 
calcu UY process is purer and sounder than other be 
brewed from the same malt cleaned only in the ordinary way. 

Messrs. Stopes and Co. also exhibited a barley washer as illus- fount Of Diane Must be 
trated herewith. It consists of a galvanised iron trough with 
a double bottom, the outer one watertight, and the inner or 
upper one perforated with fine holes. This inner skin is set at 
® particular sweep to permit of thorough washing and cleaning esults, 
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IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Business this week is soeesety quite as buoyant as it was 
during October, notwithstanding that the shipbuilding season, for 
certain of the markets, is nearing its close, There is no giving way 
in prices, and the increased activity at the mills and forges is fully 
upheld, Ironmasters who have been long acquained with the 
trade express their preference for quiet progress rather than for a 
more rapid and less safe improvement. 

The state of the pig iron market warrants the sheet makers in 
declining to business over the first quarter of next year, 
except at @ rise of 5s, per ton upon present prices. This course the 
sheet makers are this week pursuing. Numbers of firms have now 
a good reserve of orders, and these are manifesting the strongest 
front. The tonnage of iron produced during October was consider- 
ably above the average of the last six months. Deliveries for 
certain of the sheet works are being pressed for by telegraph daily, 
consumers being vey short of wre hy Sellers will accept nothing 
less than £6 5s. to £6 10s. for doubles, and £7 to £7 10s. for lattens. 
Galvanisers quote £10 7s. 6d. per ton for 2t gauge, delivered in the 
Thames, packed in bundles, and £10 17s, 6d. in skeleton cases. 
These manufacturers are ming increasingly busy. 

Best thin sheets for stamping and working-up purposes are 
fairly active. Notwithstanding the lateness of the season, some 
orders are still upon the books for the United States, the Australias, 
Italy, Germany, Fiance, and some other inarkets. Prices are a 
little unsettled just now, and makers are not pushing for new 
business. Open market quotations are without alteration, on the 
basis of £10 for working-up sheets, and £11 for stamping qualities. 

Messrs. John Knight and Co., Cookley Ironworks, quote :— 
K. B. C. sheets, £9; Crown sheets, £10 10s.; Plough sheets, £12; 
C. 8. 8. charcoal, £14 10s.; and full charcoal qualities, £19 ; Crown 
bars, £7; plough bars, £9; and charcoal bars, £15. Tin-plates the 
firm price at:—Cookley K. Charcoal, 22s. per box; C. 8.8. quali- 
ties, 20s.; and Cookley cokes, 193, Tinned sheets are priced at :— 
First qualities, 27s. per cwt.; second qualities, 25s.; and cokes, 223, 

ewt.; all for singles, Doubles are 1s. 6d. per cwt. extra, and 
2s. per cwt. extra. 

Best sheet and tin-plate makers continue to use large quintities 
of imported steel, for which some of them are paying as much as 
£4 15s. per ton for Bessemer qualities of tin bars delivered here, 
and £5 for Siemens-Martin qualities. Bessemer blooms of excel- 
lent quality from Lancashire works are selling in this district at 
£4 12s. 6d., and Siemens qualities at £4 17s. 6d. 

Consumers of steel on Change in Birmingham have this—Thurs- 
day—afternoon stated that it was impossible to place orders for 
bars, blooms, billets, and slabs, for delivery over the first quarter 
of next year except at the full 5s. per ton advance advised last 
week. All steelmasters, from whatever district, were said to be 
alike firm in demanding this rise, arguing that there is every proba- 
bility of hematite pigs further advancing, and that their order 
books are already well filled. Local makers of large thin steel 
sheets were, therefore, also strong in asking a 5s. advance. 

Staffordshire steel plates are sympathising slightly with the 
advance of £1 per ton in Lanarkshire. That advance is under- 
stood here to be mainly due to the Lancashire boiler-makers having 
rushed in for heavy supplies to cover contracts into which they 
had entered. It is hoped that a somewhat similar effect may be 
e in this district, though no official advance has yet been 
made by Staffordshire steel masters. Iron plates are £6 10s. for 
tank sorts, and boiler qualities £7 10s. to £8 and £9. 

Most of the business doing in bars, hoops, and coiponins sec- 
tions of iron is upon almost the old prices, except where delivery 
over the first three months of next year is required. In these 
cases makers compel an advance of 2s. 6d. to 5s. per ton. Makers 
of marked ironare notreceiving additions to their order-books in such 
numbers asthe makers of second ‘and third-class qualities, but they 
are nevertheless busier than they were in September. Prices of 
marked iron continue unchanged at £7 for first qualities, and £6 
for second branded qualities. Good merchant bars are £5 10s., 
and common £5 down to £4 17s. 6d. or so, Tube strip makers are 
increasingly busy at £4 17s. 6d. 

The bar and hoop and other merchant iron mills of the Warring- 
ton district are understood by ironmasters*here to be rapidly filling 
Ww their order books at present prices. The advantage which the 

arrington ironmasters possess over those of Staffordshire in the 
matter of freightage rates is an important item at the present time 
of severe competition for export orders. They can get to Liverpool 
at something like 7s. per ton less than the Staffordshire makers, 
and the North Staffordshire works, who are also getting business on 
the export account, are 33. or 4s, nearer to Liverpool than is South 
Staffordshire. 

The Shropshire wire-rod makers are receiving better inquiries, but 
German competition is still complained of. The foreign article is 
being delivered into this district in quantities at £6 2s, 6d. 

ton, while native makers quote £6 10s., or at the very lowest 


Ras is no disposition by pig iron vendors to give way in price 


this week. to imported sorts, indeed, sellers are strictly pro- 
hibited by principals from accepting anything less than recent 
advances, ntract books at the furnaces are now well filled, and 


makers prefer to wait for further development of the market. 
Northampton pigs are quoted 36s. 9d. to 37s., delivered to con- 
sumers’ works here, and Derbyshires 37s. to 38s. 6d. Lincolnshires 
are strong at 40s. to 41s. 

Hematites maintain a he ney front, and sellers are largely 
indifferent about doing more business at present, since the demands 
- of the steel makers have placed producers’ order books in a capital 
condition. 55s, to 56s., delivered here, is this week again quoted 
for best Welsh and Lancashire forge sorts. 

Staffordshire pig makers are busier than for a long time ) 
and two additional furnaces have been blown in in the Bilston 
district, and several others are being got ready for a re-start 
directly prices warrant such a step. Medium and common qualities 
are veotinia ing slightly better prices upon the late minimum ; 37s. 6d. 
to 42s, fd. is quoted for part-mines ; slightly under 30s. for cinder 
qualities ; and 52s, 6d. to 55s, for all-mines. . 

The Excelsior Ironworks, Great Bridge, West Bromwich, formerly 
carried on by Mr..J. P. Allan, have just been sold for £3520, and it 
is expected that they will soon be in operation again. 

The North Staffordshire finished iron trade shows no falling off 
in the better demand which has recently set in. At the same time 
no substantial advance in prices has been made, but the movement 
is sufficient to convince makers that no backward tendency will 
become perceptible this year. Order-books are well filled up, 
chiefly for engineering sections. Hoops are not in active request, 
and the plate mills are not running more than four turns a week. 
Crown bars are quoted £5 to £5 5s.; and best, £5 7s. 6d. to 
£5 15s., delivered Liverpool or equal. show vigour, and some 
favourable transactions have been completed. 

Nothing further is being heard at present of the recent stir in 
this district regarding the frauds in the chain cable trade, and the 
putting of the brands of best iron houses* upon common 
iron, The action which the Ironmasters’ Association took in 
issuing circulars broadcast putting cust 8 upon their guard has, 
it is hoped, had the desired effect. Certainly the best iron makers 
are now fully Lam to vindicate their rights should any further 
instances of fraud be discovered. 

C:The revival in shipbuilding has furnished some good orders for 
shipping tackle, anchors, and chains. Engineers who supply 
——- machine plants and parts of plants are getting much 

than at any previous period this year, and other promising 
contracts with galvanisers are under negotiation. 

At the a this week concerning the death of the operative 
who was ki ai explosion at the ammunition works of Messrs. 
Kynoch and Co., Wilton, near Birmingham, on the 2nd inst., it was 


shown that deceased was mixing fulminate, chlorate of potash, and 
ground glass, when the explosion took place. Major Cundill, 
inspector of explosives, stated that in his opinion the explosion 
was the result of an accident caused by deceased whilst weighing 
fulminate. He expressed the opinion that stricter supervision 
should be exercised over dangerous shops, such as the one in which 
deceased worked. A verdict of ‘‘ Acocidental death ” was returned, 
the jury exonerating the proprietors from any blame. 

An adjourned conference of miners’ delegates was held this 
week at Walsall, representing the South Staffordshire, East 
Worcestershire, and Cannock Chaise districts, to consider the 
wages’ question, Resolutions were passed expressing the opinion 
that wages were far too low at the present time, and determining 
that the employers should be again written to asking for a meeting 
to be convened explaining that the men considered that they were 
entitled to an advance at an early date, It was decided that the 
whole of the districts should be represented at the forthcoming 
national conference at Manchester on the 23rd inst. 

A better demand which is being experienced for wrought nails 
has induced the majority of the makers in the Old Hill, Black- 
heath, and surrounding districts to concede the increase of 10 per 
cent. in wages lately asked by the men. 

The horse-nail makers of Old Hi!l, who some weeks ago struck 
for an advence in wages of 6d. per thousand, but who eventually 
compromised with the masters for 3d. per thousand, have now re- 
considered their decision and have determined to accept nothing 
less than their original demand. 

The ‘rivet makers of Halesowen, Blackheath, and Old Hill 
turned out on a strike on Monday after making an unsuccessful 
attempt to secure an advance in wages. They declare that of late 
years wages have been reduced from 30 to 50 per cent., and they 
decline to resume work unless the 4s. list for gin. rivets, paid in 
1870, is conceded. 

Some of the chain makers in the Cradley Heath and Old Hill 
districts having declined to concede the advance demanded by the 
men, all those operatives who had resumed work at the increase 
have turned out again. It is estimated that over 2000 operatives 
are thus thrown out of work. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—What in some quarters is termed “‘a healthy re- 
action” has come over the iron trade; buying has certainly re- 
ceived a check, and there is an easier tone in prices. This could 
only be expected, considering the basis upon which a large pro- 
portion of the recent business has been done. As I have more than 
once pointed out in previous notes, the recent heavy buying has 
not been backed up by any materi increased weight of actual 
requirements, but has been largely of a speculative character. A 
goud deal of the iron, it is true, has gone into the hands of con- 
sumers, but this has not been because of any really increased wants, 
but more as a matter of precaution in view of the possible con- 
tingency of a permanent advance in prices. In most cases 
consumers, as the result of this extra buying, are now more 
than filled up for any requirements they may have for some 
time to come, and there is a large surplus in the hands of specula- 
tors which they are naturally desirous of turning over to secure a 
profit on their speculation, and the first sympt of tion in 
the market produce an anxiety to realise, with the inevitable 
weakening of prices. There is no doubt that trade is on a better 
footing than it was a couple of months back, but the improvement 
has been rather overdone, and probably the present check has come 
in time to prevent a more serious collapse, which would have been 
the certain result if a continued upward movement in prices had 
led to the re-starting of works now lying idle, and the consequent 
flooding of the market with iron, for which the present require- 
ments of consumption could afford no possible outlet. As it is, 
although makers who are mostly fully sold several monthsahead, are 
firm at their late quoted rates, prices in the market have gone back a 
little ; at present they show no indication for touching anything 
like their old level, but there is the prospect that for the next 
month or so, whilst makers may be in a sufficiently strong position 
to abstain from forcing sales, the speculative holders may seek to 
dispose of the iron on their hands by competing for the limited 
business that may come upon the market at such prices as they 
can get. 

The Manchester iron market on Tuesday was fairly well attended, 
but there was only a very slow business doing. For pig iron there 
were scarcely any inquiries of any weight stirring, and where offers 
were made they were at considerably below current rates. Makers, 
however, showed no disposition to give way. For Lancashire pig 
iron quotations’ remained firm at 37s. 6d. to 38s. 6d., less 2}, for 
forge and foundry qualities delivered equal to Manchester, and in 
district brands makers are still holding out for about 36s. 6d. to 
37s. 6d., less 24, for forge and foundry Lincolnshire, and 39s. 6d. 
to 40s. 6d., less 24, for foundry Derbyshire, delivered equal to Man- 
chester. In outside brands there is some little giving way, and 
makers of Middlesbrough iron are not holding to the extra prices 
they have recently been quo’ for forward delivery. It is, how- 
ever, in the second-hand lots of pig iron that the giving-way in 
prices is chiefly noticeable; and in these buyers are able to place 
orders at quite 1s. per ton under the figures they would have had 
to pay a fortnight back. 

In hematites some makers are still holding firmly to 54s. 6d., less 
2h, for No. 3 foundry delivered into the ester district, but 
there are sellers in the market prepared to take 1s. or 1s, 6d. per 
ton under these figures to secure orders. ‘ 

There is no very material change to notice in the condition of 
the manufact iron trade; a fair business continues to be done, 
and the forges that are in work are kept about fully employed, 
whilst the recent advance, which brought prices up to the basis of 
£5 per ton for bars delivered into the Manchester is being 


maintained. 

The condition of trade amongst engineers and machinists still 
shows no real improvement. few more orders have recently 
been coming into the hands of locomotive builders, but they are 
still very slack, and in some instances engineers report rather a 
quieting down, if anything, with the close of the year. 

Messrs. B. and 8. trem a of Manchester, have just completed a 
24-ton steam hammer for the Russian Government, made upon a 
principle the firm have recently introduced for securing special 
strength by constructing the framing entirely of wrought iron. 
The slides which guide the trips are also of wrought iron, but sepa- 
rately attached to the eres frame, so that steel can be used if 
desired. They have also in hand steam hammers of similar con- 
struction for the New Zealand Government and for Sweden. This 
form of construction seems to have been received with considerable 
favour in countries where the climate during the winter is exces- 
sively cold, as the wrought iron framework is less liable to fracture 
from this cause than cast iron. It is also much lighter for trans- 

rt, and in the hammer for the New Zealand Government the 

ammer block has been cast in two pieces, each weighing about 
eight tons, to facilitate shipment, 

There is likely to be a keen competition for the post of general 
Secretary of the Amalgamated Society of Engineers rendered 
vacant by Mr. John Burnett’s acceptance of the offer of corre- 
sponding secretary to the new department termed the Labour 
Bureau recently created by Government. The period for sending 
in the nominations of candidates closed last week, and there are 
about a dozen aspirants for the office. Amongst these are Mr. Robt. 
Austin, the secretary of the Manchester district; Mr. John Wilson, 
the present assistant secretary at the head office, and who is 
acting as general secretary pro tem.; Mr. John Anderson, third 
assistant secretary at the head office; Mr. John Wesley Bacon, 
ag secretary of the Auxiliary Superannuation Fund; and 

r. W. H. Eve-Leigh, member of the executive council. The 
candidate who is considered to have as good a chance of election 


as any is Mr. Robt. Austin who for thirty-nine years has been 
a member of the Old Mechanics’ Society and the present 
Amalgamated Society of Engineers, and who took an active 
part with Messrs. mn, Newton, and others in bringing about 
the amalgamation. He has held an official position in the 
society for thirty-five years, and for a long series of years he has 
been called ae by the executive council to. represent the society 
in complicated law cases and the settlement of disputes between 
the members and their employers, . Austin is receiving not only 
the warm and unanimous mapent all the Manchester and Salford 
branches, but also of the O) district and the branches in the 
Central London district, which have all sent out addresses to the 
members setting forth Mr. Austin’s special claims and fitness for 
the office of general secretary. Mr. Austin is also receiving warm 
support outside the Amalgamated Society of Engineers, and at a 
meeting of the Manchester and Salford Trades Council, held on 
Thursday last, a resolution was passed testifying to the great 
respect and high appreciation in which Mr. Austin is held by the 
Council. The resolution added that- Mr. Austin had ever been 
found ready to give to others the valuable advice and assistance 
which his long experience and connection with the Amalgamated 
Society of Engineers placed within his power, and the sound 
judgment he had displayed on so many occasions had placed him 
in the position of an authority on all ‘questi ted with 
trades unions, and of one in whom every confidence could be 


placed. 
In the coal trade of this district there is a moderate business 
doing, which, with a few exceptions, is keeping pits going on 


and forge 
coals about 5s.; burgy, 4s. 3d. to 4s. 9d.; best slack, 3s. 6d. to 4s.; 
and common, 2s, 6d. to 3s. per ton. : 

The shipping trade is quiet, and steam coal delivered at the 
ag ewe iverpool, or the Garston Docks, can be got at 63. 9d. to 

8. per ton. 

Barrow.—There is a good demand maintained for ali classes of 
hematite pig iron, and the enquiries to hand are as well maintained 
on foreign as on home account, and even more so. America is a 
good customer, and the colonies and the Continent are doing an 
increased trade in the qualities of hematite pig iron produced here. 
Prices are somewhat advanced. Mixed parcels of Nos. 1, 2, and 3 
Bessemer iron are quoted at 46s. per ton net at makers’ works, 
and No. 3 forge and foundry iron at 45s. to 45s. 3d. per ton. 
Forwards are at more money by ls. 6d. to 2s. per ton. Stocks of 
iron have been largely reduced in some quarters, but increased in 
others. Makers in other parts of the district have sold largely on 
warrants, and these are resulting in the accumulation of stocks in 
the hands of holders in Furness and Cumberland, who are specu- 

ing on arise. There is a good trade doing in steel rails. Makers 
are very busy, and they are now experiencing an enquiry which is 
likely to result in still greater activity. £3 18s. 9d. is the quotation 
for prompt deliveries of heavy sections of rails net at works. 

2s. 6d. is sometimes quoted, but no business has been done at 
this figure, although there are indications of a further advance in 
ices. Other — of steel are in better enquiry. ‘Ship- 
ilders have booked no new orders. This trade is now exceedingly 
—. Engineers have not much to do, except in the marine 
partment. Iron ore brisk at from 9s to 11s. per ton net at mines. 
Coal and coke firmer. . 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tuer Board of Trade returns for October are not quite up to 

tativn. 

e great advance in un’ ht steel has been anticipated in 
previous letters. ‘The return for October makes it abundantly 
clear. During that month steel has been exported to the value of 
£183,677, as compared with £99,272 and £97,414 for the corre- 
parang yg of 1885 and 1884. France shows a slight increase 
—from £6906 to £7797. The United States, which took values of 
£25,176 and £21,263 for October of 1884 and 1885 respectively, 
increased last month to £109,144; while other countries fell from 
£71,103 to £66,736. 

The existence of an extensive bed of iron ore at Conisbro’ has 
long excited the interest of local geologists as well as of business 
people. Experiments which were commenced there years ago are 
now being continued. The trustees of Lord Conyers have had a 
couple of shafts sunk on a poor of the estate known as the Park, 
near Micklebeing. At a depth of 30ft. a bed of iron has been 
reached by one of the shafts. It is believed that the ore 
extends from Conisbro’ as far as Shireoaks, in Nottingham- 
shire. Little doubt is entertained as to the quantity of the 
mineral; the im t point is as to its quality. If it is 
proved to be ciently good to warrant the expense of work- 
ing it, and the sinking of the second shaft proves equally 
satisfactory as the first, the discovery will materially affect the 
trade of the district. A third seam of fine coal is stated to be 
there in addition to the iron, with limestone and china clay and 
fire-clay. The ore obtained has been forwarded for analysis. If 
this proves satisfactory, the working of the mineral will no doubt 
lead to railway extensions of great consequence. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


NOTWITHSTANDING the som considerable diminution in Cleve- 
land pig iron stocks, shown by last month’s official returns, the 
general tone of the trade is flat, and prices are easier than they 
were a week since. Scarcely any business was done at the market 
held at Middlesbrough on y last. Several merchants were 
anxious to sell, but they only succeeded in disposing of small lots, 
and that at 6d. per ton below the maximum prices recently paid. 
As yet none of the makers will accept less than 33s. per ton for 
prompt delivery of No. 3 g.m.b.; whilst those whose order books 
are well filled, and whose stocks are insignificant, still ask as much 
as 33s. 6d. Merchants quote 32s. 6d. for this month’s delivery, 
and can occasionally be induced to deliver to the end of the year 
at the same figure. For next year’s delivery sales are few and 
+S ae as buyers and sellers cannot agree on the price to be 
paid. 

Neiien being done in warrants at Middlesbrough. At Glas- 
gow they have lately changed hands at as low a figure as 32s. 14d. 
per ton, or 6d. below last week’s values, 

The stock of pig iron in Messrs. Connal and Co ’s Middlesbrough 
stores has not fluctuated much. The quantity held on Monday 
last was 300,657 tons, which represents an increase of 39 tons 
during the week. 

Shipments from Middlesbrough have fallen off, owing partly to 
the stormy weather and partly to the closing up of the Baltic 
ports. The ex had on the 8th inst. reached only 21,335 tons, 
as ae 26,876 tons during the corresponding portion of last 
month. 

The prices of finished iron are fairly well maintained, and speci- 
fications are somewhat more plentiful. Ship plates are £4 12s. 6d. 
per ton, free on trucks at makers’ works ; angles, £4 5s. to £4 7s. 6d.; 
and common bars £4 12s. 6d. All less 24 per cent. discount. 
Puddled bars are offered at £3 per ton net. 

The Cleveland ironmasters’ returns for October were issued on 
the 3rd inst., and proved highly satisfactory from a producer’s 
point of view. The number of furnaces at present in blast is 
eighty-four, of which fifty-one are producing Cleveland and the 
remainder hematite, spi and basic iron. e make of Cleve- 
land pig iron during was 109,689 tons, being a decrease of 


2 


about time; but all of are prices 
continue extremely low, the only advance that so far has been 
possible with the present winter season being a very trifling a 
upward movement on some of the better qualities of round coal. 
At the pit mouth best coal averages 8s. 6d. to 93.; seconds, 7s, to 
4 


396 THE ENGINEER. Nov. 12, 1886. 
6120 tons as compared with September. The other descriptions of | hampering there ment af the ry of the the 


iron made amounted to 82,710 tons, representing an increase a make 


8099 tons on the previous month. The total pig iron stocks on 

31st October were 690,735 tons, being a decrease during the month 

ough the price iron: seems to have gone con- 
y during eget ~ Bayan three weeks, and railway shares 

have also fallen in value, still, strange to say, the me of all 

limited companies connected with iron, i. allied industries 

have gone up, and do mot as yet seem %o have suffered any 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


this week, and the prices of both warrants and makers’ iron have 
had a drooping tendency. The foreign aay is now acknow- 
ledged to be disappointing, notwithstanding 
the market and the upward movement in prices. ie week’s 
a nen pigs were, however, somewhat better than for several 

amoun’ to 9235 


with the result that there are now 74 > aeaediee ae inst 91 
twelve nen cee The week’s addition to stocks in Messrs. 
and Co.’s stores is about 1900 tons. 


° pigs 
follows :—Gartsherrie, f.o.b. at Glasgow, ton, No. 1, 47s.; 
and 44s. 47: 


39s.; Shotts, at Leith, 46s. 6d. and 44s. 6d.; at Grange- 
mouth, 46s. 6d. and 43s. 6d.; G ock, at Ardrossan, 
The recent advance in the price of steel has already set 

workmen for an increase of wages. tatives of the 


Boiler Ship Angles Pig Coal 
Date. per ton, per ton. perton. perton. pr.tn. 
Oct... 715 Oandextras.. 776 ..676 ..45 6 .. 5 
Dec.. 715 0 » 
1886. 
Jan.. 7100 ,, 7080..65 86.86. 
May. 700 , - 610 0 .. 51465 0 3 .. 4) 
June. 700 , 650 .. 5100 .. — . 
July. 7 © overhead .. 650... 5100. — 
Oct... 615 0 ,, - 610 0 .. 512 6 ..46 0 .. 510 


Mr. Riley further explained that these prices are subject 
abou’ a ton. 


en it was driven to reduce 


again 
whether we look at the cost of raw material or the selling price 
steel, it is at once seen that steel makers are in a much worse 
tion to-day than at this time last year. Mr. Riley poin out 
that it was in the circumstances im aa 
They hoped they would be able to manage without further 


tions; but at any rate the directors of the steel company could Kamins 


not entertain an application for an increase until after a further 
as giving a practical e: ition present position 

entire steel trade of Scotland. 

In the past week there was shi from Glasgow locomotives 
itta, Madras, and Bombay ; 

ery, £52,876, of which £48,180 ae marine engines 

by Messrs. Robert i 
vessels under construction there; sewing machines, £1908 ; 
goods, £8486 ; and general iron manufactures, 920. 

The coal trade has been moderately active, although still suffer- 
ing from restriction of output. the past week there was 
from 18,817 tons; Greenock, 48 ; 7852 ; 


Irvine, 1927; ; Burntisland, 22,172; Leit! 3889; 
Grangemouth, . 192; and Bo'ness, 3999 tons—in "785, as 
compared with 86,674 tons in the corresponding week 1885, 
There is no alteration in prices. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
AT last the steel rail trade is moving, pre they bed 


y engineer assures me that they 
$3 I hope now that 
figures, and that the demand which connie 
tinue. The great mass of Canadian—Toronto to 
laid when prices were at £13. 

If to the business being put in 2 railways, orders for a larger 
quantity of steel sleepers could be added, it would be gratifying, 
neers shake their heads, and say all the difficulties are not over- 

Rails thick, and are made to stand a certain amount of | Kru 
oxidisation, but steel sleepers are thin, and are placed nearer the | at 
ballast, which in many places is formed of sulphurous cinders. 

There is no doubt but that the steel] sleeper will be the substi- 
tute for wood, but some details have to be carried out and diffi- 
culties overcome. While the rail trade continues to be encouraging, 
it is pleasant also to add that the — trade is emg, 
better so perhaps in Glamorganshire than in Monmouthshire, 
the latter district there are some wages’ disputes which are 


and 

last wos while the stocks show sensible signs of lessen- 
ig 1 ,000 boxes in round numbers now represent the quantity 
——— over a fortnight’s good sale. 

Siemens steels are being sold at 13s. 9d., and the lowest for 
ordinary cokes has been 13s., while a amount of business in 
best brands has been done up to 13s, 

New York took in spiegel iron and tin-plates from Swansea last 
week 2500 tons. 
idea of the mers Mae ws the Swansea tin-plate trade is 


meena of imports for the week, These were 1050 tons | Minis 


find that it is of a kind, cannel coal, 
that a cargo received last week was 
Ne — coastwise last week 
altogether, the shipments were good, the house “ae trade vg Bin 
a great deal more pon 
Cardiff exported 1 40,000 tons coal last week to foreign destina- 
tions, good cargoes going to the coaling 
Buenos Ayres, Marseilles, Lisbon, and Rio Janeiro. A quantity of 
patent fuel also went to the sees destination. 
In the colliery districts work gen is more plentiful, and a 
better tone prevails. It is tolerably Pan —— that we have 
turned the corner, and as sales fin tracts multiply, 
better prices will obtain. Even now there i ion oo with owner 


are continually falling, till merchant iron quoted 
a 

Chamber of Commerce of reports for the 
1883 that the demand for side-arms of the 
left much to be desired. Fencing and arms of were less 
called for than last year hoes and sugar i fy. ved slow]: 
after the long crisis in sugar-producing counties. Tow: 
the end of the year a large order ler was received from the English 


and German papers, but at last the English Parliament had to give 
explanations on the subject. This order of the English Govern. 
ment gives a brilliant testimony to the capabilities of our industry.” 
Germany and some of the small hi countries were the 
chief tee table and the consumption was a 
genera The from foreign countries, 


te insignifi 

betinives of all sorts and its razors, which are lowed 

to Sot = t in shi so cheap, and of such excellent quality, 
and made to suit the liking of fe customer, y 
find a ready sale, the orders obtained last year were not enough to 
keep the factories constantly at work. As with regard to knives, 
i it was with scissors, and there was nothing favourable to be 
ported. In steel clasps and mountings a new foreign com tition 
hast made itself felt, which led to over-production and reduced prices, 
so that only three-quarter time could be worked on these articles, 
pe for boot-heels made by hand are gradually dying out, and 
laced by those made by machinery. The manufacturers 


of best qualities, and a slight increase in quotations for prompt 
delivery is not uncommon. Coalowners are quite convinced that 
better times are at hand, and that the winter will weage eee 
poe. The improvement in general industries always tells 


upon coal, 
in price, and is noted as scarce, 
There ise paucity of oe pom notifications now framing. 


Me. Walker, whose success with the wegen Se has 
him well-merited distinction, is progressing well at Barry, — 


the | just won golden opinions by his success at the new 


very shortly begin in connection with 


NOTES FROM GERMANY. 
(From our own Correspondent.) 
In spite of every end it has not been possible to raise 
and forges and 


sections command M. 90 
into full season swing and 
the weather is colder, the is experiencing a slight 

improvement. 


A squad of Italian sailors in command of an officer arrived lately 
at Elbing to take over and navigate to Italy some torpedo-boats 
ly who it is stated has still ten on the stocks 
for the same Govern: 

From Rheinland- Westphalia there is nothing very particular to 

this week in the iron trade. Prices have we ig though 


Administration would at last that the were 
so m 
not be allowed to pa Bee much 


aa conclusive, because ighia, and some one must recoup the com- 


when foreign 

70 per ‘cent. as an average to the normal f 
the of = goods, say at the 
Germany to which the ae works are to deliver, and then strikes 
the balance; so that if then the foreign tender still remains the 
lowest, it is clear that this becomes the price at which the Railway 
Administration expects toget the goods; sothat foreign firms need not 
be dismayed from tendering, because it is to be su the wisdom 
of the Administration will enable it tosee its own advantageand allow 
foreigners to tender as heretofore. To return from this digression, 
Spanish ores have advanced a little in{price, but native ores remain 
at M. 7°50 and 9 per ton, according to sort. Forge pig is more 


. | ports most of its castings to land, where, it is said, the com- 
pan; beyond this it has 
i cast stern posts, rudders, and other parts of 
i of the Government and 


fis 
EE 


prietors retain the name gel November, 1887. This is 
cant, surely Kru require to increase 
immense estal 


of HL Grason at Boston, 
as many readers of THE ENGINEER are aware, the = 
chilled cast iron turrets are made, has been converted into a share 
company ‘with 000,000 of marks capital sods ditinguahed 


In the iron market has been a little scared by the retire- 


of tte machine-made irons have combi to or = out; 
by 50 per cent. in order, at least, to be able to sell t! 
at a remunerative price. Screws and bedstead + roy 
= ster og by the tad times that the commission for selling the 
scarcely been realised. The manufacturers of corset 
they Be not meet foreign competition, because they 
only English steel, heightened in price by duty and freight, 
so they have resolved now to roll their own steel sheets, 
ven | hope compete as were depresed t home 
demand was ut the prices were 
cheaper hand labour in the Eifel and us districts, 
for “ waist for ladies’ so large that it 
became necessary to increase the number of workpeople by one- 
third, ~¢ towards the i on of the year orders came in more 
pee 4. Eyelets found regular customers at former prices. The 
‘acturers of umbrella fittings did not find full or regular 
work, and prices fell during the summer. The calamity in the 
sugar trade, and the more extended use of cut or die gale has 
had a depressing effect on the manufacture of sugar moulds. 
export last ~~ was unimportant, and the home market Seek 
very few. the cast steel works it did —% become necessary to 
either curtail the output or to discharge workmen, and as the pro- 
duction nevertheless was more than last year’s, it showed Saul 
tes | factory result. 


LAUNCHES AND TRIAL TRIPS. 


On Saturday, ~~ there was successfully launched from 
the shipbuildi d engineering works of Messrs. Oswald, 
Mordaunt, and - Southampton, a handsomely modelled iron 
sailing ship of about 2250 tons net register, built to the order of 
Messrs. R. W. 2; breadth 8 and of the following dimensions 
Length, about 255ft.; depth of old, 24ft bin, 
The vessel is ful skysail on main mast, and built to 
class 100 A a full poop aft for accommodation 
of captain and officers, large deckhouse amidships for accommoda- 
tion of petty officers and aan She is fitted with Harfield’s 


ewe tent combined capstan windlass for wor! anchors ahd chains, 
is the sixth vessel built by Messrs. Os Mordaunt, and Co. 
for the same owners, and has been built under the superintendence 


of Captain Enright, of ree She was named the Leyland 
Brothers by Miss Lilian Oswald. Immediately after the launch 
a ace Cortez left the builder's yard in tow for 


after ha’ a new boiler fitted and the whole vessel cuuneeed 
generally. — was made at Cardiff by the Wallsend Slipway 
and eels y, who secured the order in competition 
meh e over the country, and is the steel 


that has ever been made in the district. ~ 94 
is sa of mild steel to Lloyd's highest requirements, and is 
rivetted throughout, is 15ft. diameter by 10ft. 
has four furnaces. The working is 80 lb. per equare inch, 

— whole job was done in fivemonths. It must coméasa surprise 

to most Cardiff shipowners that they =¢ this class of work 
done in Cardiff instead of sending it to the North as formerly, and 
it speaks well for the enterprise of the Wallsend Slipway and 
Engineering Company. 


THE IMPORTATION OF MACHINERY INTO THE Cape or Goop 
effect that under the Customs ‘Tariff Lune y have issued a notice he 


icultural 

and a are free of customs ys when im 
Also that the Railway Department has decided that from and after 
November Ist mining machinery in transit to places beyond the 
limits of the colony shall be conveyed to the 
it third-class rates, instead of second-class as at present. 

aenane AT EXHIBITIONS.—“ The allegations which have been so 

oy sate in connection with the awards at the Liverpool Ex- 

hibition are somewhat less specific and definite than they ought to 
be under the circumstances. Were it not for the absurdities and 
anomalies of the law of libel it would be le to discuss the 
matter in a more a and in’ 
law now stands it is practically to set forth 


doing. This is a luxury 


shoal 
whole 

early as possib not’ the information of the general 
publi on or the guidance of those who are in the habit of 


sending t! 
are likely to be, by | disclosures, as well 
as by the complaints which are being made at Edinburgh, and 
those which are affairs of the near future will ly suffer 
rather severely in consequence. Next year there 
of some magnitude at Manchester and Ni 
canvassing is in active progress, and manufacturers are being 
pressed to patronise them. Some, no doubt, have pc thew made 
their but in the = instances there is time 
a some definite understanding to be arrived at on the subject of 
In order to revent any repetition of the Liverpel sandals 

experts. lai ternative is not very easy 

tion in practice, hence the other seems to be the only one available. 
In that case many firms will not care to exhibit at all, which isa 
conclusion we can admire and endorse in’ of all home 
exhibitions on the scale of those of recent years, of spend- 

ing enormous sums of m oe benefit of exhibition promoters 
and their satellites, it w be far more effective and remunera- 
tive for manufacturers to devote increased attention to careful 
advertising and well travelling — ts in which we 
Britishers are sadly our American and com} — 
The above is from the Ironmonger, and will no doubt 
general endorsement, 


b, and about which much has been written both in English 
terns they are not in demand, quotations being regarded as too high. 
PY In coal Swansea has not made a a appearance, but 
better work is being done at Newport and Cardiff. Guided by the 
Business was done in the warrant market on Friday at 41s. 9d. 
eash, and on Monday the transactions were at 41s. 11d. to 41s. 14a. 
On Tuesday the market was quiet, with a decline to 41s, 5d. . 
and 44s, 6d.; Summerlee, 49s. 6d. and 44s.; Calder, 48s. 6d. and 
43s. 6d.; Carnbroe, 44s. 6d. and 41s.; Clyde, 44s. 6d, and 40s. 6d.; 
Monkland, 43s. and 39s.; Govan, at Broomielaw, 43s. 6d. and t 
meliters employed by the e€ ompany 0: SCO nd had an inter- 
view with Mr. Riley, the manager, on the subject a few days ago. 
That gentleman informed the men that the advances obtained in a 
prices had not yet brought prices — like back to the level of 
twelve months ago. He submitted the following prices for the 
past year :— 
such as they are, are steadier, and the general opinion is th ney 
a : _ will not relapse again before a permanent turn for the better sets 
had bes sung here in. The more hopeful accounts from all foreign markets has led 
ship | to these rosy views. Rails, of course, are still dull in face of the 
: a. - mMAiNs | foreign competition. On this subject, whilst presenting his report 
worse off in the matter of the prices of oe toy ay October may te the heme rm of a great iron and ‘steel company, the chairman, 
ne 1 ide per ton on T | one of the most eminent industrials in the country, observed that 
plates, and per ton on angles. | the foreign competition had seriously affected the balance-sheet, 
46a, 64 64 9 and that if it had not been for the moderate protective duty on 
risen to 47s.; coal rose from bs. Obd. per ton to bs. 34d., then f oll rails they would have been compelled to close the works. Further. 
nger, ‘lo the more commonp m is reasoning does no’ 
illed for, and long contracts are being sought by buyers, but are 
not forthcoming. Spiegel is lifeless at M. 46, as also foundry pig 
at 45 to 52 M. > for the three Nos.; Bessemer, 43 to 44; basic, 
: : = 3 37; and Luxem M. 28 p.t. Wrought iron prices are sta- 
here appears to be a disposition on the part of the colliers to | tionary, eens eal all the mills = well alah, but a 
— against the appointment of their leaders that they should | rise is generally looked eee | to, and an actual increase of M. 3 | ascertained facts unless that course is taken with the certainty 
| cap only four days a week. Ata large number of the collieries | 5 +t, has taken place in their black sheets, with hopes of a farther | that some thousands of pounds must be awe for the pleasure of so 
= men went to work on Monday, resolving to keep only one idle | rise very soon. They are noted M, 122 to 125, The demand for inclined to indulge in at the 
y—Thursday. It is thought that an attempt will be made to | boiler plates is satisfactory at M. 139 to 142p.t. The price of wire is to say that in our belief a 
a the masters by calling out a few collieries on strike until the | pods is low, at 97 to 100 for iron and 95 to 100 for steel, but the 
vance is given, but the employers threaten to meet such tactics output is increasing. Merchant bars are 90 to 96; angles, 100 to 
by a general lock-out. 105; girders, 91 to 96; hoops, 100 to 105 M. per ton. The machine 
ee ee and other constructive — are, with rare exceptions, in the same 
SS ee stagnant condition as noted for a long time past. In the coal and 
: coke trade there is no special improvement, and the long a: 
ee autumn has been against a revival. 
It appears that some English parties were in negotiation 
cquirement of ‘‘ The Annen Steel Wo Westphalia,” w 
going up 
I fallen, bu 
rs in this country. Now it is reported on authori 
ut has t 
il work to it situated miles distant. Moreover, Why sD 
be able to make these things at his own works? A 
pp’s second 120-ton gun has just returned to Essen af! 
eppen. It has not yet transpired where its ultimate q 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Oct, 30th. 

‘Business has been partiall during 
the latter end of the week. Aslig ht advance in 
the prices of iron and steel has eo the in- 

pmo me of orders that were anticipa wae Our 
other iron centres in the Hee I show that an 
immense amount of business is about to be done. 
The Pittsburgh transactions for the past week in 
y orge iron 20, ns. In foundry iron a 
aan rom to ms at prices 
from 17 dols. to 18 dols.; 500 ton lots of raafied 
bars have sold at 29 dols. to 30dols.; some small 
lots of ordinary puddled bars sold at 98 dols. 50c.; 
scrap sold on Thursday at 
20 dols.; 1000 tons of open-hearth steel scrap sold 
at 22 dols, 50c, per ton to 22 dols, 40c.; 1000 tons 
of old car wheels sold at 17 dols.; 1000 "tons of old 
iron rails at 24dols. 50c. All kinds of material 
from crude iron up was selling from 25c. to 50c, 
per ton move the prices of thirty days - 

A larg t of busi is likely to be 
tianenenen during the next two weeks. A great 
deal of interest is being manifested manu- 
facturers in natural gas. The Board of e of 
Sharon, Pennsylvania, seventy miles north of 

Pittsburgh, are inviting manufacturers to send 
contracts to that place, to study the advantages. 
and are making them liberal offers in the way of 
land and freedom from taxation to locate there. 
Other towns in the gas belt are doing the same 
thing. The Disstons, of Philadelphia, are about 
locating in Butler, thirty miles north of Pitts- 
burgh, where a supply of four gas wells is offered 
them. The for material throughout 
Western Pennsylvania is very heavy, and there 
is no doubt but that the winter will be an 

ly active one. In Eastern Ohio several 
wells started, all the smaller 
supplied with orders, growing 
out of their ability to make bids at lower prices 
their competitors. 

Steel rails are quoted at 34dols. in Western 
Pennsylvania, 36dols. in Eastern, 38dols. in 
rails, and 40dols, to 
50 dols. at mills for light stocks, Merchant bar 
iron is sold at 1 dol. 75c. to 2dols,; nails, 2 dols. 10c. 
to 2dols, 20c.; angle, 2 dols. 20c. to 2 dols. 50c. 

The receipts of foreign ore from Cuba and the 
Mediterranean ports continue very large. 


NEW OOMPANIES, 
have just been regis- 


Naish,. Sons, and Co., Limited. 
This is the conversion to a company of the 
ag gh of Messrs, A. J. Naish and Sons, 
21, 22, and 23, Coleshill-street, Birmingham, 
iron, brass, and metal founders, boiler makers, 
engineers, manufacturers of, an ay in, 
machinery. It was was registered on the 2nd inst. 
with a capital of ,000, in £5 shares. The 
subscribers are 
J. Naish, 21, Coleshillstreet, 
waite-road, irmingham, 


aise P. Naish, 149, Birming- 
Re “The Terrace, Gravesend, 

W. P. Paull, 19, Castle-street, Liverpool, solicitor 


The number of directors is not to be less than 
three nor more than 


Natural Rock Ashphalte Company, Limited, 
This company proposes to take an assignment 
from Samuel Davies of the lease of the ies, 
| ts, and beds of limestone, » or 
other erals near to Miller’s Dale station of 
the Midland a ~ the county of Derby. 
3rd inst. with a capital 
of £2000, in Batam. The subscribers are :— 


Samuel Davies, Princess-street, Manchester 
J. King-street, Manchester, ac- 


0. Wood, *King-street, Manchester, ac- 
Simmons, 71, Manchester, 
Davies, Lower Broughton, Manchester, 
R. ‘Lower’ Broughton, ‘Manchester, 


R. W. Williamson, 19, 
chester, solicitor Man 


Registered without special article 


ee 


Harden Star and “Sinclair Fire Appliances 
Limited, 

This com 260,000. int on the 29th ult. 
witha capital. of £60, in £1 shares, to take 
over and continue the business of the Harden 
Star Hand Grenade Fire Com- 
pany, ase of 64, Queen Vi -street. The 


Sarl 0, Goong 
*Harry Ba Bateman, 81 Bt. John’s- 


1 
‘wood 1 

F. 0, Bell, 118, Southwark-street, asbestos manu- 
G. Jones, 71, High Holborn, boot factor” i 
1 


T. Heckels, 3, Carisbroo ath .. 
A. M. Baige, 21, Duncan me. 


three nor more hay five; qualification, 300 
shares; the first are the pe an denoted b 
asterisk, and John 

Bateman a 
director for five years. ord 


Porous Carbon Company, Limited. 
This company was registered on the 30th ult. 
with a capital of £100,000, in £1 shares, to 
the goodwill, business, and assets of the 
Patent Porous Carbon welop te Limited, and to 


deodorising 
for the clarification of sugar. 


subscribers are :— 
jalfred P ler, J.P., Southampton 500 
urch House, Kew 100 
Sir G ii ter, “MP, a1, an 
*Surgeon- uyer Hun .P. 


Muaudslay, C.E., Westminster Palace 
G. Ellis, 28, Wormwood-street, sanitary engi- 
F. Tite, Wormwood-street, secretary to 

The number of panera is not to be less than 
five nor more than seven ; qualification, 100shares ; 
the first five subscribers are appointed directors. 
Each director will be entitled to £200 [—Renoomes ee 
and in addition to such remuneration 
of the profits earned in any yee which wit) 


- cent. dividend or upwards is paid, will be 
vided amongst the board. 


Orinoco Railway Company, Limited. 

This com roposes to construct, , and 
work a railway the Orinoco and 
Guacipati, in the Republic of Venezuela, and 
other railways in the said Republic. It ~— 
in £10 shares, with the following aa 

as 
first subscribers :— 


Shares. 

en: +, Grea! oe 

R. Mcllwraith, 138, Leadenhall-street, merchant 1 

T. F. Olliffe, 15, Sloane-street, barrister .. .. 1 

E. Kenyon Stow, Victoria Lodge, 8.W... .. «. 1 

E. H. Woods, C.E., 68, Victoria-street 1 
A. J Bannerman, 3, 

Barnes, secretary toa company . 

The number of directors is not to be lee than 


more than £5 of 
the nominal first fives ie 
ap) ve. company 
meeting will determine remuneration. 


Norwood Works, Limited. 


This compan: to purchase the Nor- 
wood Chemical Killamarsh, Derby, and 
the business of chemical manufacturer carried 


therein by Mr. Shirley Aldred. It was registered 
on the 30th ult. = a capital of £4000, in £10 
shares, with the following as first subscribers :— 


Rev. J. T. F. Aldred, Dore, Der oo ce ee 
J.W. 


+ ee 
The number of directors is not to be less om 
three nor more than five; qualification, 
meeting, the subscribers acting ad interim. The 


remuneration board be pur 

the company 

£1100 cash ully- 
shar 


Lumby, Son, and Wood, Limited. 

This compan poses to acquire the West 
Grove Boiler Works, PMalifax, and the business 
of welded boiler and safe makers, carried on 
istered = the 3rd with 
a ca in shares, wi 
following as first subscribers : i— 


West Grove Boiler Works, Halifax 
*R. Horsfall, Halifax, arehitest and 


Ash’ Ashton-under-Lyne, chartered ac- 
R. W. Evans, Halifax, solicitor 2. 
*W. Gaul , Halifax 


. 

. 

. 

. 

. 

. 

. 


The number of directors is not to be leas than 
ge nor more than five, the subscribers denoted 
an asterisk being the first; qualification, fifty 
shares _ Percy Wood is appointed managing 


Standard Time ‘Company, Limited. 


This com tent rights 
or oh = , and for the dispersion, 
transm: and accumulation of electric cur- 
rents or also to manufacture 
and to establish telephone exchanges under 
a from the Postmaster-General or other- 
wise. It was tered on the 28th ult. with a 
capital of £100, in £1shares, The subscribers 


"Hon, Ashley G. Ponsonby, J.P., 9, Prince's 


‘A. Fraser, 96, Holland-road, 8.W 
*R. Crawley, 45, Great M h-street, 


*Latimer Clark, CE, 6, Westminster-chambers 
*F. H. Fowler, 8, Serjeant’s-inn, Temple .. .. 
J. A. Hilliard, 75, ~~~ ee ee ve 
The number of bate less than 
two nor more than six; qualification, 200 shares; 
remuneration, £600 per annum, and a further 
sum equal to 5 per cent. on the profits after 
ihe annum dividend has been declared, 
denoted by an asterisk are the | 1 
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Condensed from the met the Commissioners of 


Applications for Letters Patent. 
printed in 
sen November, 1886. 
Breakine Up, , Rocss, &c., H. ©. Labnite, 
4,817, the Oursipgs of Wispows, A. Roch- 


lord, Dublin. 
Winpine Yarn, D. Maitland, 


14,019.. A. Heckenstaller, 
14,020. Gatvaniaina Inow and Sruet, J. T, Dann.— 
and Flirscheim and Bergmann, 
Macuixgry, F. W. Walker and 
Milner, London. 
= TREATMENT of Tix Scrap, A. and L. Q Brin, 


14,023, Savery SAUCEPAN Lip, J. Cornish, 0: 

er, 

14, for and Corxine Borris, 


Glasgow. 
—_— > Exxctric ARC Lamps, Hon. ©. A. Parsons, 
14 027. Save-aLi W. Hi 


14,028. W. 
14,029. Heatino Fexp-water for McIntyre, 


don. 
Guiass TaBLets for Apvertisina, T. 


14,032, Rops, J. rorth, Forth, London. 

14,083, Execrro.ysis, C. D. Abel—{Messrs. Siemens 
and Halske, Germany.) 

14,034. Marine Paoruision by Gas G. 


Macuixg, W. J. Howcroft and A. C. 
of Boats, &., W. H. Daniels, 
Apparatus for G, Reimann, 
14,038. Brakinc Revo.vine Axves, H. Hansen and J. 
Coverinas, G. Seagrave, 
ae Bextima, A. B. Soar and E. W. Collier, 
14,041. Bertus on Sars, F. H. Street and C. Ellis 
Lake.—(C. A. Bacon and H. F. 


ni 
14,043. Mepicinz Botties, F. Siebenmann and C. 
‘anoli, London. 


14,044. of D. J. R. Duncan, H, C. Mylne, 
EB. Hill gre 


14,045. ELscrric Beuis, W. P. Granville, London. 
14,046. MovuLDED ARricLks in OxipisED Coxm- 
PO! F. Walton, Twickenham. 

14,047. Piva Tosacco T. Puetz, jun., 
2nd November, 1886. 

14,048. Pspats for Vecocirzp:s, N. M London. 

14,049. Screw Cap Tap, B. Smith, Putney. 

14 050. Freepers fur ‘Gons, L. F. 


EOGRAPHY Mopet, G. Webb, 
TEEL SCRAPERS or Ps, 
Wilkinson, Canada. 
14,053. Soaps and Giycering, A. Macalister and W. 
1 ¥. Mori and R. J. Westley, 


14,055. Device for Motor Parts of WasHina, 
&c., Macuines, W. H. Murton, and W. 8. 
Varley, Keig 

14,056. ScRaPinG W. Smith, Durham. 

14,057. for Acroatinc Wiscues, D, W. 

orteous, Paisley. 

PYING MacH reen, 

14,060. Toy Tors, W. H. Moon, New 8 j 

14,061. from Reraactory Orgs, J. B. 
rg Glasgow. 

14,062. Macaings for Bacon into Rasuers, A. 
Durose and E. La ham. 

14,063. Stoprixc Borries, J. Alabaster, 

14,064. Ampipextrovus Scissor, T. R. Ellin, Sh 

mG PLiers, “&e., T. nia, 

14,008 for containing Cosmetic, &c., W. G. 

Haxpvies, L. E. Burman, Bir- 

14,068 Top Rouurrs of MACHINERY, 
'B. A. Dobson, R. Hardman, and E. Gillow, Man- 

14,069. REVOLVING Evoines, P. M. Justice. 
palate Lane, J. G. Lane, and W. H. Field, United 

es. 

14,070. Screnrivic Isstauments, E. 
Crossley, Bermerside. 

14,071. for Szecurnixe Doors, &c, W. 

VerticaL Centretne Rop, E. Crossley, Bermer- 

14,073. Ramway Car Trucks, G. Macaulay-Cruik- 
shank. H. Baines, United States.) 

14,074. AgRaTep Water Borr.es, 8. Switzer, New- 

14,075. Exectric Lamps, R. E. Phillips.—(W. 8. Hi 

16. INTING . oN. 
14,077. Lessznina the Consumption of Fue. in Fire- 
London. 


Grates, &c., J. C. Kent and G. Nash, 
14,078. DstacHaBLE for Neckties, R. L. Telfer, 


on. 

14,079. Vessers for Usz in. Brewme 
Faulkner and W. Adiam, 

of &c., W. J. Lloyd 

1 Pacxixe for Piston Rops, &c., J. 

14 082. Macuinegs, J. Conacher and 0. 
L. Williams.—(4. Conacher, Sates) 

14,083. Pen Cleaners, W. P. ‘Thompson.—( W. Pope, 
Onited States. 


14,084. Rotary Steam Eno W. P. Thompson.—(H. 
&. Ho, » United 


States.) 
LT Hats J. H. Neave, Li 
14,086. Tor for Boots, &., F T. Povsh, 


14,087, Transmission of Powsr, T. W. and W. 
Shares, E. Rickard, London. 


od Rance Finper, A. Busk, London. 

14,089. Prvorrmva a ComBinep Pick and Sxovet, A. H. 
London. 

14,090. and L. BE. Scafe, London. 

14,091. Trovszrs Stretcuers, O. B. Benton, London. 

14, ALOOHOLIC Bsverace, G. P. Wheeler and 


, London. 
14,003, Writinc Desk, H. A. Binckes, London. 


14,004. Insects, C. Schandein, London. 

for VELOCIPEDES, &c., W. Bown and R. 

— Propvuctne Licht from Gas, A. Paget, Rad- 


14,098, between Trams, 0. 


14,099. Wasninc Paorocrarnic Parts, A. Kellar, 
14,100, Macuine, A. M. Clark,—{J. W. Aitken, 
1401, Croues, Germany 
CLES, 
14/102 TRAVELLING “Cea, L. Higgin- 
annoc 
14,108. Pass, 8. A 
14, 104. FricriowaL Geaninc for Drivisa Dywamo 
ICAL: Macutnes, A. B. Holmes and J. C. 
Vaudrey, London, 
on. 
14168. Coxpocrixa Execraicity to Movise VeuIcizs, 
C. Pollak and G. Binswanger, London. 
14,107. in Form of 
Boers, C. Audouy, London. 
14,108. Wire Fencinc, W. Bayliss, London. 
14,109. Sprines for Locomotives, &., 
@. Spencer, London. 
for Tramways, &c., P. J. Jackson, 
14,111, Carnporetrinc Apparatus, G. Seagrave.—(P. 
Fougeron, » France. 
14,112, Toorn- BRUSH STANDS, H. Binko, London. 
14,118. LatcH Lock, F. Purdon and H. E. Walters, 


14,114. THERS used for &c., 
Tuereapvs, J. Y. Johnson.— (J. Imbe, France. 
Ostaininag Morive Powsn, E. Fouchée, 


don. 
14,116. Tents, H. R. Stewart, London. 
14,117. Compounp for PREPARING Srarnca, C. N. Waite, 


14, ily, DiscHaRGine a of Water for 


ICTURES, , London. 
Lavine and Twisrine Twines, &c.,T. Helyear, 


14,122. Water Brousues, T. Cox, Leede. 
34,123. Piates for Prorsctine the Boxes of 


Leicester. 
14,124. Tosutar Sprisas for Doors, C. Turner, Bir- 
mingham. 
14125, Spray Lamps for Licntixe, &c., J. B. Hannay, 
14,126. Cuimnry Pots, D. beng Tenby. 
Brass, H. Chikion, Wolver- 
14,128. Venritatinc Apparatus, P. M. Walker, 
Halifax. 


14,129. Construction of Carts, W. 

14,130. a LOADING, &c., Guns, Paulson, 

TREATMENT of Woop, &c., for AnTistic Erracr, 
Smith, London. 

14,182. Automatic AppaRatos for RecuLaTina the 
Bacxine-orF Morton of 
Hilton and J. T. 

14,133. Sweitts and Cueck Srraps, J. Garstang, 
London. 


14,134. Se.r-acrine Sarery for Raitways, 


Se.r-actine Muss, J. 


y, United States. 
Covruises for Pirzs, G. Robertson and J. Hay, 


ise. Isnoccous by Fine the Com- 
BUSTIBLE Reruse of Towns, T. 
Construction of Drums or A. 


e London. 
14,140. E.ecrric Systems for ComMMUNICATING 
© or more PosrTions in NavicaBLe VESsELs, J. 


CaLcinine, &., Susstances and Exrracrina 
R. and J. 


Lund, London. 
14,142. | Woop reese, London. 
14,143. Recerracie for vine Soar, H. A. Couch- 


moan, 
14,144. Locxina Apparatus for VeLocipeprs, H. A. 
Couchman 


, London. 
14,145. Horst Over-sHor, &c., H. G. 
14,368 Gham W, Boven, Londen. 

|ASH 
14,147. Soirarre or FASTENING for Groves, &c., W 


Star! 
for Barus, L. Taylor and J. Kirkwood, 
14,149, Cieansine Steam Borer Fives, &c., J. Reffit, 
London. 


14, VERMIN J.C Edwards, London. 
4.151. Crank Suarrs, T. W. Worsdell, London. 
aren, A. E. Adlard, London. 
14,153. Heets of Boots and Ssogs, A. Watson, 


for Kuwives, J. Lew 
14,155. Cork Puiers, H. J. Haddan, London.—{J. A. 


United States.) 

—_ ANUFACTURE of Pipes, &c., A. Wylie, London. 
157. ApsUsTABLE SPANNERS or WRENCH zs, R. E. 

ips.—(H. Green, Australia.) 

14,158. Apparatus for Iypicatine the and 
STRENGTH of Persons, J. and R. J. Foot, London. 

14,159. Bepstgap3, &c., E. Peyton, London. 

14,160. Fastenina to C. 


, Rother! 
14,161. Macazine Firne-arnms, K. R. Wagner, London. 
14,162. Vacoum DistILLaTIon APPARATOS, H. T. Yaryan, 


London. 
Patina, M. A. 


Bancroft, 
Games, A. J. Ger-_ 


ny.) 
UniversaL Frowt Stipe Larue, H. Chitty, 
14,166. Sparr Courtixes, &., B. G. Martin and J. 8. 
Wallace, London. 
14,167. Automatic of Rau.way CARRIAGES, 
&c., G. W. Moon, London. 
14,168. Sash Fastener, L. Dove and J. 8. Bush, 
Wittenstrim, Faustman, and Petter Ostberg, 
Sweden.) 
4th November, 1886. 
a Kwirtixe of Suurts, &c., J. H. Cooper and W. 
F Leicester. 


JUBILEE CiGaRETTE, R. Smith, Birmingham. 
172. Buixo Corp Racss, F. R. Baker, 


&c., T. Tanner and J. W. 

14,174. SKELETON WICKET-KEEPING GAUNTLETS, Brice, 
Woodstock. 

14,175. Jackets, &c., J. Redman, Halifax. 

14,176. Jackets, &., J. Redman, 

14,177. J. Sample, Newcastle-on-Tyne. 

Grit-proor Box, A. Dickinson, Wednes- 

14, 178. Hyprocarson Lamps, G. R. Postlethwaite, 

14,180. Caszs for Hotpixe Borties, &c., H. Oloren- 
shaw, Birmin, 

Composition for Banps, &c., J. C. 

and I. Jackson, M: 

for Sopa WATER, &., G. Lee, 

Empossinc Macnuoye, E. Sherring, 

14,184. for ArracHine Looxmne Giasses to 
Sranps, R. K. Jones, Li 

14,185. Lawn Tennis Boots, &c., G. T. Peate and R. 
N. Parkinson, Manchester. 

for Gas Sinczina CLors, D. Hunter, 

iw. 
14,187. &c., A. Piat and L. 


InvaLiD, &c., Szats, E. B. Andrews, Birming- 


Po will be entitled to £50 per annum each, and the 
chairman and managing director to such remu- 
neration as may be agreed upon between them ; 
and the company. als 
| sewage | rivers, 
d other compounds for filtering, 
quids, 
London. 
USi. STOPPING BOTTLES, J. U. SOC 
London 
| 
_ 14,1¥5. Fancy Ciorus, W. Murgatroyd, Bradfo. 
14,186. SepaRaTinc ALUMINIUM from Tix, &c., E. H. 
Cowles. —{ The Cowles Electric Smelting and Aluminium 
1 
4 
Aldred, Dore, chemical manufacturer .. .. 1 
London. ; 
meeting will determine remuneration. The 
three subscribers are the first directors, 
| 
a 
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mn Hee. for Boots, &., J. C. Edwards, Man- 
DIsTILLED Warer, P. H. Bracher, 


14,191. Drawrnc-orF Wort in the Manuracrure of 
&c., J. H. Woodward, 
> INTERNALLY-STOPPERED Borriss, T. P. Greene, 


Pararring, &c., Om Lamps, E. Harrison and 
Burners, &c., H. H. Doty, 


14,195. Cawpiz Lamps, H. A. Benham, London. 

14,196. Steam Bomine G. G. Picking and 
W. Hopkins, London. — 

14,197. Money Boxes with Work- 


14,201. — Macurnss, E. P. Appleyard and J. 
Johns »n, London. 
14,202. Reteasmsc the Braxe for Looms, L. Haslam 
London. 


and C. 

AXxtes and A. W. Roberts, 
ondon,. 

wae Recervers of Toermometsers, H. G. Aldous, 


mdon. 

14,205. Scares, J. Armstrong London. 

14,296. Weepow Fastentnos. R. A. Lee, London. 

14.207. Liqguwp Compounp for SURFACES, 
P. Brentini, London. 

14,208. a Constant Pcane in VessELs, 
B Tower, London. 

~ Ways, E. Edwards —{R. Vignoul, 

um. 

14.210. Sevr-actine Baster for Roastinc, R. H. G 
Tritton, London. 

14, Orcanic Susstances to be ELEcTRO- 


G. Seagrave, Lon on 
14,212. the Pownn of the Lowes, H. J Avery, 


14,2138. Drivinc the Waaris in Cap-spinsine, J. 
Wood, Bradford. 

14.214. Coats from RatLway Wacons, G. 
Taylor, London. 

14.215. Removine Syrow, H. John, London. 

14,216. CoTTING Parts on Guass Axuticies, A. M. 
Clark.—(B. Weis. Bohemia.) 

14,217. Trovens of Gri , W. B. Do A 

Lond 


ion. 
14,218. ScyrHes, G. Heaton, London. 
14.219. Door Curtains, &c., A. Hart and C. Dyke, 


London. 
Sem, &c., R. W. Lindsay and W. Darwen, 
of Sewace, T. Donnithorne, 


14,229. G. Quick, London. 
14,223. Watt Construction, &c., J. Tall, 
London. 

11,224. Carenpears, W. Candland, London. 

Tax Strainers, W. Ferguson and W. Hood, 

14, Liquip Iyprcators, W. Ferguson and W. Hood, 
jasgow 

Brarrncs for SPINNING Mu ces, W. Honegger, 
mdon. 

14,228. UmBrecia Frames, J. Weeks, London. 

14 229. Wasninc A. F. Austin, London. 

Spreep Ixpicators, &c., F. G. E. Schneider, 


14,231. WeIcHIxe Grats, J. B. Stoner, London. 
14 232. Merac Cuarrs, A. O. Ho Suberg, London. 
14,233. Macuinery, J. H. Johnson.—({P. F. 
C. and A. A. Barette, Pranct.) 
Goublier, 


14,234. CanDLes, &e., 
France. 
14,235. Pavinc SiaB3, H. L. Pattinson, London. 
5th November, 1886. 


4,236. Rattway Brakes, E. Hawks, Edinburgh. 
14, 287. Sars’ Sienat Licues, E. H. Hargraves, Man- 


14,238. SEcURING Drapery, &c., on to Buttons, &c., 
C. Smith, Rye. 

14,239. Crowns for Grass Furnaces, G. Ingram, 
Ettingshall. 

14,240. Gcarps for Carvinc Fores, J. H. Lynde, 
Manchester. 

14,241. Stoppers for Botries,G Saxon, Manchester. 

14,242. OrNamentTine Pianos, F. C. Brindley and H. 
Neal, Wolverhampton. 

11 243. Usicycve, R. Dunlop and N. Lewis, Liv: 

“14,244. ~ Vesse.s, H. M. Nicol, Le -by- 


Ar 

14,245. Hot-waTer Borter, W. Stuttle, Manchester. 
14,246. Harts, N. Jacobson, Manchester. 

14,247. SULPHURIC ACID, J. B Hannay, @ 4 

14,248. SHe.is for Furnaces, J. Ander- 
son, Glasgow. 

14,249 Execrricat Fuses, G. Smith, Glasgow. 

14,250. Preventive Visration of the Warp Beams in 

Looms, J. E. D. ——, . Livesey, W. A. Smithies, 

and W. Middlemost, Halifax. 

14,251. Fivisa of Faprics, G. Lendum, 
Huddersfield. 

14 252. Cap Spixyinc and Twistinc Macurmery, T. 
Kay, Bradford. 

14,53. on Grass, J. Bryce, Glasgow. 

14 254. Looms for Weavine Carpets, W. C. Ingham, 


Halifax. 
14 255. Fixiwe Corps to Text1Le Fasrics, E. Cornely, 


14 256. Tans: G. Asher and J. Buttress, Birmingham. 

14,257. Prerarive Yeast, J. W: Glasgow. 

14, 258. SEPARATING ALLoys of Tix, A. Schmile, 

14 259. Water Heater, J. F. and G. E. Wright, Bir- 
mingham. 

14,260. Waste Heat Exreactors, J. F. and G. E. 
Wright, Birmingham. 

14,261. Teapots, I. Whiteh , Birmingh 

14 262. PHoTocRaPHic CAMERAS, H. Park. London. 

14 263. Covertnc for TeLecraPa, &c., 
Cases, A. Wylie, London. 

14,254. Merers or Measvrine Ligtips, H. H. Sporton, 


Lon on. 
14 265. Wasuinc Coat, &., R. Stewart and J. F. 
Waldie, Glasgow. 
Se_vace Apparatus for Wire Net Weavine, H. 
W. Wilkinson, London. 
14 267. Suis’ Davirs, W. Mills, London. 
14,268. CrapLes or Cxocks for Suips’ Boats, W. Mills, 


London. 
14 269. Ly B. Crompton, London. 
Stopper, R. W. Thomas and P. C. Smith, 


14,271. Draw-orr Taps, G. Burton, Birmingham. 
14 Workpgorie’s Ticket IxpicaTor, G. R. Willis, 


Leytonstone. 
Busxs, W. W. Jones and W. B. Garniss, 
verpoo. 
REATMENT of Paper for Copyinc WRITTEN 


14 277. VERMIN Traps, C Walker, inden. 

14,278. Bicyoxes, &c., H A. Couchman, 

14 279. Lips for Barres, A. e, London. 

14 280. VotTaic Batrerizs, W. . Tasker and T. J. 
Jones, London. 

14,281. Evecrro-pLatixe, R K. Boyle, London. 

14 a, BREECH-LOADING Fire-aums, W. W. Colley, 


mdon. 
14,283. TreaTiINc OxyNnaPaTHOL, &c., J. Annaheim, 
London. 


14,284. Lever La for Doors, E. Verity, J. M. 
Verity, and B. sanks, Leeds. 


Preparinc Foop from Crergats R. Low, 
on. 
14,286. Gatvanic Batrery, A. Wunderlich and 0. 


jon. 

14,287. Trusses, G. W. Bell, London. 
14,288. Macainery for making Sarets of RoLLED 
Grass, G. F. Chance, 


14, 280. 8 Sarery SADDLE Bars, H. Rees-Philips, London. 
14,290. A Toy Puzz.z, T. Sturgeon, 
14,291. for &c., J. E. Holloway, 


14,292. the Approach of RoLuERs for 
CrusHine Mareriats, C. D, Abel.—(R. Pramer, Ger- 
many. 

14,393." ic Excmanogs, W. B. London. 

Sorraces, &c., B. and Oldfield, 


14,295. Twist Lace a, F. R. Ensor, London. 

14,296. Guns, J. Vavasseur, 

14,297. and Recoverine from Ores, 
&c., J. Nicholas, London. 

19, 298. Warrine INK Bort.es, D, Paton, Glasgow. 

14, "299. Overcoats, T. Marshall, London. 

14,300. Pressinc Parser into Moucprnes, A. G. 

and O. G. Hehre, 
14 301. Rnaxes of of F. Beauchamp, 


14,302. — of Brewers’ Worts, A. G. Fraser 
and G, Epstein, London. 
14,303. Azo Dye Srurrs, H. H. Lake.—({K. Oehler, 


ny 

14,304. CoemrcaL Manures, H. H. Lake.—{Tercelin, 
Briart, and Co., Belgium ) 

6th November, 1886. 

14,305. Wrepow or Fasteyvers, H. Wilkes, Skip- 
ton-in-Craveo. 

14,306. Apmisston and Exuavustion of Steam from 

IGH-PRES3t RE Enoines, P. L. Cornillier, France. 

14,307. Pazsstne Hay, E. Scott, Lincoln. 

14,308. Crusnine and Dressine Tin, J. Harris-James, 
Cornwall. 


14,309. Press for Copyisc Letrers, &c., G. A. Good- 
win and W. F. How, London. 

14,310. WaTeR-cLosets, &c., J. Morley, Upper Saltley, 
near Birmingham. 

14,311. Grinpine Carpinoe Frats, J. 8. Drons- 
field, Manchester. 

14,312. Moutpine Briqverres of Cement, T. Arnold, 
Stockton-on-Tees. 

14,313. Automatic Veyt Pros, J. P. West, London. 

14,314 EvecrricaL CoMMUNICATION on PasssNGER 
Traus, J. Holland, Middlesbrough. 

14,315. SxHoes, R. Glover, Stratford. 

14,316. Printinc upon Catico, &., A. 8. Young, 
Manchester. 

14.317. Irons, J. Barran and Sons and A. R. Giles, 


14,318. Yarn, C. Dewhirst and J. M. Riley, Halifax. 
14.319. Crasp for ARTicLEs of Utitiry, E. 
Mileson, 
14, = Maxrno of the Conican Borrie and Cork, R 
en, F. Creese, and H. Stockton, Ashton-under- 


14,321. Boxes for Marcues, &c., W. E. Houlston and 
F. Colesby, Birmingham. 

CossTruction of WaTeR-cLosets, J. Smeaton, 


on. 
14,323. &c , WEavinc Sueps, W. Bracewell 
Macutnes for Peas, A. C. Henderson. 


le, 

14,325. FREE Metats from their Orgs, E. 
C. Ibbotson, Sheffield. 

14,326. Sprine-Lock Boutron Fastener, J. Hayward, 
Sheffield. 

14,327. Rack to Strain Corps, &c., J. 
Hill, Taunton. 

14,328. Aso Pan Fronts, A. H. Oakden and W. C. 
Sharpe, Grimsby. 


14 329, F , W. B tt, Glasgow. 

14,330. Porrery, W. Boulton, London. 

14,331. APPLYING, &e., from the of Lamps, 
Kirby, 

14,582. "Fane, &e., M. Harvey, Birming- 


14,333. Creansinc Tix, &c., Pistes, R. 
Lond 


on. 
14,334. ATTACHMENTS for use with &c., 
whe, 

14,335. Reagnerative Gas Lamp, H. J. Allison.—(C. 
‘M. Lungren, New York.) 

14,336. Factuirarixa the Szenpinc of W. B. 
‘Avery, 

14 337. ena R. E. Green, London. 

14,338. Macurye, L. R. Borthwick, London. 

14,339. Corrin ATTACHMENT, 8. O. Grover and A. M. 
Higgins, London. 

14,340, Wake Beams, A. G. Brookes.—(Collins and 
Robinson, United States ) 

14,341. Cicak Sire, O. Barnsdale, London. 

14,342. Beer Rerriczrators, A. J. Buult.—{C. F. 
Elze, Germany 


) 
14,343, Sopa, L. Mond, 
— of Potasn, J. W. Kynaston, Liver- 
poo! 
Evecrropes for AccumuLators, &c., H. Tudor, 


ve 
14,346. Cizanine the Sipes and Borroms of 
when Ar.oat, C. G. Cross, Liverpool. 
Mowine Grass, M. Schmidt and E. Béhme, 


01 

14,348. Breec-Loapinc Fire-arms, J. and J. G. 
Thomas, Birmingham. 

14,349. Promutinc Consumption of Smoke, G. 
Diétrich, London. 

14,350. ArnGanp Lamps, G. L. Berry, London. 

14,351. Macuinss, P. Pierce, London. 

14,352. AsMaTuREs of DyNaMo-ELECTRIC MACHINES, 
J. Wodicka, London. 

14,353. Boots and Suozs, A. Hawley, London. 

for Casks and Barnes, F. A. Sharratt, 

mdon. 

14,355. Gas Lamps, 8. sen., 
8. Chandler , jun., and J. Chandler, London. 

14,356. ARRANGING Pipes in used for Szpa- 
RaTiInG Imporities from Water, &., F. D. 
Browne, London. 

14,357. Butroy-HoLe AtTTacument for Szwina Ma- 
cuisgs, C. W. Durant, jon. 

14,858. RatLway Carrs and Sieerers, J. Howard, 
E. T. Bousfield, and W. R. Bousfi n. 

14,359. Bac FASTENER, J. L. Me’ and J. A. Gal- 
vin, Gorton. 


14, 360. PRESERVING _, x 8. Fulda, London. 
14,361. DeckLe Srraps, I. B. Harris, London. 

14, 362. FemaLe eereang R. J. Shepherd, London. 
14,968. EMPTYING Mace Urninat, R. J. Shepherd, 


Bevan, 


8th November, 1886. 


14,864. CLorHEs Props, C. Butterfield, Nottingham. 
14, "365. Skips and Cuocks for HoLpINe Ww. J. 


Gell, Liv verpool. 

Greennovuses with Gas, G. Lee, 
B 

14,367. Prepartne Cocoons for REELING, E. W. 
Serrell and E. Fougeirol, Paris. 

for Corron, W. H. Rhodes, 
London. 

14,369. Kxrrtinc Stockrixes, &c., W. Harrison, Man- 
chester. 

Sieeve or Srvp, A. Kelley and 

A. Kelley, Birmingham. 
14,371. J. Turner and E. Porter, 
CarponaTes and W. 
Bramley, Middlesbrough-on-Tees. 
873. of Cases, E. Hoddinott, Stratton, 
on. 
1 974. Looms for Weavine, R. Walbank and W. 
14,875. CHIMNEY Cows, D. Burns, Carlisle, 


14,876. Drawina Metat Toses, B. C. Tilghman, 


Facturratina the Turnino Over of Music, &c., 
A. M. F, Thatcher, London. 
14,878. Propucinc Musicat Sounps through a of 
oop, A. M. F. Thatcher, don. 
14, Furnace and Fire-sars, W. Burnell, Liver- 


14'380. Cuequer’p Grass, A. D. Brogan and A, M. 
Matloc 

Revier C. Wittkowsky, 

14,882. Preparivo O1s for MEDICINAL Pourposss, H. 


ackay, London. 
14,888. Parenr Pampcer Prorecrors, C. Gould, 


ion. 

14,384 of Dwe.iinc Rooms, 8. 8. Rob- 
son, 

= Muvers’ Sarery Lamps, E. Patterson and W. 


adon. 
14,386. Tices, T. H Rees, London. 
Beamine or Warpinc Tareaps, 8. Brooks, 
on, 
14,888 or Twistinc Yarns or Tureaps, 8. 
, London. 
14,389. Curonocrapas, W. H. Beck.—{A. Jaques, 


France.) 

of Lacer Beer, Messrs. Guttsman 
rothers, 

14,391. Corrsr, B. J. B. Mills.—(S. 8. Serrier, 
um. 

14 UmBRELLas and Parasots, A. Sydenham, 
mdon. 

FaRE-CHECKING and Apvertisina, J. Hope. 
on. 

the Epors of Grass Lawns, J. Sunley, 

of Gas Tar, J. Hammond, 


14,396. Comprnep Earta CiLoset and Urinat, W. A. F. 
Blak eney, Glasgow. 

STEEL and A. L. Under- 

and A. E. Carr ll, Lo 

14, "398. Dynamo MacHINES Exectric Motors, L 
Bollman, Vienna. 

14,899. Currine Harr, F. Grant, London. 

14,400. Gavoe for AscerTainine the Size of Fixcer 
Rives, C. R. Rediearn, Bedfont. 

14,401. CoLourep Paorocrapns, A. Browne.—(L. J. H. 
Cellerier, France.) 

Transmission of W. Freebury, 


on. 
14,403. Wire Rope, F. W. Scott, Manchester. 

14 404. Breakpown Guns, W. Nobbs, London. 

14,405. Trusses, A. L. Fry, London. 

14,406. AxLe-Boxes, E. C. Winterros, London. 

14, ALUMINIUM ©. 0. M. Thowless, 


14,395. UTILisaTion 
London. 


14,408. SOLUTIONS Usep in the ELECTRO-DEPosITION of 
ALoumisium, O. M. Thowless, London. 
14,409. Bo ALarRM, 8. Taussic, London. 


14,410. Paotrocrapnic Suutrer, J. T. Mayfield and 
J T. Todman, London. 
14,41L. Oapnance, M. Heeren, London. 
14,412. Lace for Suogs, &c., H. L. London. 
14 Smoxe Consumers, C. and H. Zacharias, 
Lo 
14.414. APPLYING to Woven Fasr cs, &c., J. 
. Tussaud, 
14, 415. FILTER E. A. , London. 
416. Spark Arresrers, J. M: London. 


14/417. Umpretias, &c., J. Weeks, London. 
14,418. Trusses, M. Mendoza, London. 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office official Gazette.) 


$48,414. Srzam Inpicator, John Rae, New 
York.—Filed Febrwary 17th, 1886. 

Claim. (1) In a steam engine indicator besten a 
spring pressure actuated tube and a rotating indica- 
tion-receiving drum, the combination, with the spring 
tube, of a vent valve fitted in its free end, substantially 
as and for the set In a steam 
evgine i Ai t, +4 the i Ai +4, 
receiving dium, ‘of tthe reversible device, sub- 
stantially as described, whereby the drum is positively 
rotated in either direction by di:ect pull on its 
operating cord against the action of a reversible 
tension ange 3) In a steam aan indicator, the 
combination, wi "he spring tube a of the set screw 
veut valve } 6! 02, substantially as and for the purpose 
set forth. (4) In a steam engive indicator, the parallel 
motion for imparting motion from the steam pressure 
actuated to the pencil or cum- 
posed of the fullowing el : the 
frame c, the levers i, pivotted to the frame c, the pencil 
arm j, connected to the ends of the lever 1, the links g, 
pivocted to a standard of the frame c, the link h, con- 
nected between the ends of the links g and the’ body 
of the levers 1, and the link &, g the j 
of the links g and A’ with the pencil arm ji substan. 
tia'ly as set forth. (5) In an indication receiving dru: 
of u steam engine indicator, the combination, with the 


drum, cord ereto, 
by which the drum is post- 
tively rotated in either direction by direct pull on the 


operating cord against the action of the reversibie 
tens‘on device, guide pulleys, and an adjustable 
standard, whereby the pulleys are set in tangential 
positions to either side of the drum, substantially as 
as set forth. (8) In a steam engine indicator, in com- 
bination, the indication receiving drum n, the fixed 
vertical shaft g, upon which the drum rotates, and two | 
springs o and p, reversely arranged between the drum 
and shaft, a locking device rs, for holding either of 
the springs under excess of strain, the operatin; seed 
placed around the drum n, and the guide 

carried by the adjustable standard w), fitted on “the 
luwer plate v, substantially as set forth.’ (9) In a steam 
engine indi , in the spring tube a, 
provided with the vent b 1 62, the rae a ae drum n, the 
reversible evice contained therein, th 


| bination of the dri 


ected Mr. Epps pro 
’ tables with a delicately flavoured bev: 


the drum in direct accordance with the variations of 


Ss in the tube a while the drum is being 
rotated, substantially as set forth. _ 


$48,001. Hotper ror Marine Vessets, 
ts Magnolia, Mass.—Filed December 2nd, 
Claim.—(1 sheet holder for marine vessels, con- 
sisting support provided with a 
jecting arm at a SS end, a drum jou to 
mech ubstantiall: 


described. 
In a sheet hi 
projecting arm 


erein shown an 


Ook A, provided with a 
its side 


(348,001, 


m 


S 


Oposi.e the arm, in combination with the drum C, 
journalled to the post and provided with the ratchet- 
wheel d in the said recess, and the pawl /, yay ing in 
the recess the ratchet-w d in the 
said substantially as shown and de- 
scribed. (8) In a sheet holder for marine vessels, 
combination of the and’ oa A, pas with a a, 
rounded head b, jped arm c, the B, 
ratchet pawl /, substantially as 

8 


348,389. Gas Recutator, Archibald Ford, San 
Francisco, Cal.—Filed May 12th, 1886. 

Claim.—{1) The annular flanged chambers secured 

within the exterior case or chamber, as shown, having 


a valve aijustably secured so as to control the open 
ing into the bottem of the exterior chamber, and a 
second perforated guide below the valve, 

which the stem passes, substantially as described. (2) 
The annular flanged chamber secured within 
exterior chamber of the — having a central 
space or opening through w 


$48,538. Apparatus For TRACTION ENGINES, 
John V. Stribling, Westminster.—Filed January 
5th, 1885. 
Claim.—{1) In a steering tus, the combination 
the sliding 
roller H, the shaft g, pulley @”, the shaft B”, 


of the reversed conical friction rollers F F 
friction 


worm-wheel and 


the segment rack D d, substan- 
as and for the 


described. (2) "The com- 
ving apparatus of a motive 

the pulleys G’ G G”, and connectin; 

the shaft g, rollers, F F and H, t B” 

b”, segment rack D d, wheel E, and pin B’,and axle I, 

substantially as and for the purpose described. 


erage which may 

save us many heavy doctors’ bills. It is by the judicious 
use ‘atic of that a be 
graduall up until strong en resist every 
floating ng ready to attac! 
weak point. wel for ma many a fatal shaft by 
keepin; oureclves led = blood and a 
Service Gazette. 

bolling or Sold only 


the cil 1, and its parallel movement ted 
antes 3d from the free end of the tube a, 
whereby the pencil / is caused to move up 


rs, Iabellod—“ & Co. 
makers of 


—Also 
Eppes Afternoon Chocolate 


14,198. SoLrTarres, R. Bateman, Birmingham. 
14,199. Comprnep Correr Roaster and Cooxer, J. F. 
and G. E. Wright, Birmingham. 
14,200. Trearment of TexTILe Faprics, W. Scott, | 
Se 
\ D ) 
| \ 
transverse perforated bar or _ in combination 
with the vertical stem having the inverted bell-shaped 
fluat secured to the upper end and above the guide, 
346,389) 
E 4 
| WwW) 7 
4 
A J 
348.53. | 
= BE D 
= B « 
—— 
— =| 
(348.41 
ZS 
drum and fixed shaft g, of the springs o and p, y/ g 
reversely arranged and connected to the drum and \ @) 
shaft, substantially as and for the purpose set forth. S22 Te 
(6) In a steam engine indicator, in combination, an EY F 
indication receiving drum, a fixed vertical shaft upon alae 
which the drum rotates, two springs reversely arranged 
between the drum and shaft, and a locking device for 
hulding either of the springs under excess of strain, 
substantially as set forth. (7) In a steam engine 
icator, in combination. the indication recei 
Epps’s Cocoa.—GRATEFUL AND ComFrortino.— By a 
thorough knowledge of the natural laws which govern i 
Lerrens, &c., W. Rogers, Liverpool. the operations of digestion and nutrition, and by a 
14 275. Papocks, E. Jones, London. careful application of the fine properties of well- | 
14,276. RecePtacLes for Contarninc Gicars, &c., led our breakfast 
1, by which th 
able standa: pulleys u u, whic! ey 
te side cf the dram, and 
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bending moments from the unit of the forces 8S. The | These are the conditions of the statically undetermined 
THE aes as HALL AT latter. expressions would simply be added as so much | structure, and it is now to be made sta‘ icall determined. 
e step is to decide which are the additi orms an elastic support for the on i is 
be gp por ae a nite a pri supports ; their removal would make the structure statically | removed, and in place of it are put the two forces H and V 
PRINCIPLE OF WORK. determined. In most cases this can be decided in various | anda bending moment M. This is always admissible ser 
Ir is. now generally known that the principle of work can all die- 
be applied to the calculation of strains in elastic structures Tig I. tances which the left half yields under them—viz., Ax, Ay 
which are statically undetermined, and it will therefore be and the torsional angle A ¢, will be identical with or 0 
sufficient to state in the following paper the theory broadly, - site to those of the right half, and that from this fact 
y be calculated, But the removal of the right half alone 
. But the removal o' ne 
point of an ree o_o ny and if it yields to this force ys not make the left half statically determined. It would 
ee practical 
othe: pressed, and still others ben t ected to remain i stati 
ofthese represents determined re The bar hich to. be of 
in x means 0 east i stresses structure, if i 
following data:—{1) The length of the ; (2) its sec- left to No. 16, Fig. it was 
tional area—moment of inertia in case of bending; (3) the A c a this bar would under all circumstances have an equal and 
stress—bending moment—which is in it; and (4) the opposite stress with No. 17, although this is only approxi- 
modulus of elasticity of the material. The principle of | The present structure contains two kinds of parts, viz.,| mately the case. The four bars taken out and replaced by 
bona Me ‘ he a of Fe ta meas (1) such with a close and more or less complicated lattice- | forces were then Nos. 22, 24, 25, 26, and the stresses in 
y these single 0 ns should eq 
4S Al. The factor $ can be omitted, as it 
occurs in all expressions. In a statically deter- V 
mined structure the stresses are found without ag k 
having re to the elastic deformation of the < 
and an equation of the nature here Fig. 2. 


Sseribed would only be used for calculating A /, 
i.e, the deflection of the structure under the 
force S in the direction of S. 

But in a statically undetermined structure 
there are more parts or more points of support 
than are absolutely necessary for its stability; 
and inasmuch as these parts receive stresses and 
the supports pressures, as well as the necessary 
parts and supports, the stresses and pressures 


~. 


4-90 T. 


in the latter are modified by their presence, and Ki g mae 
the extent of the modification will largely depend 
on the extensibility and compressibility of those Wis eg a2 y 
additional or supports. The mode of 7 ae oe 
treatment of such a structure then prescribes 3.708. fe 
that forces S', S*, . . . .—unknown quan- 
tities—be introduced in of the additional ———— 
= or supports ; that the stresses from these is 
‘orces in the remaining determined structure be {fff wow’ 
expressions A /', S* ... ‘orm 
where Al*,. would be known quanti- 4.72 T. 
ties for the unit of S—they would be = 0 Viv 
yy 
G, 
“Yj YY; 4-72 T. 
j > Fixed Load in Tons 
GY 
ak 30Ubs pf? sup. 
Distance apart of Main Ribs-34°0 
A — 
; 
MEY 
Floor 
i 


in case of a perfectly firm oo but not = 0 in 
case of an elastic bar or an elastic support — and, 
finally, that for each S an equation be constructed of the 
form referred to above. It would then be possible, by 
solving these equations, to determine the unknown quan- 
tities S, and with these all the stresses and deflections that 
poy Oo required. The general form of these equations is 
as follows: 


+ ms + S.. . (1)t 


where S* is any one of the forces S',S*, . . . S*, 
which replace the « additional bars; o,* is the stress due 
to the unit of this force in any one, the 2, bar of a series 
of m necessary bars. A similar meaning have o,', oz *, 
+ «+ is an expression for the extensibility of 
any one of the ” ni bars, and m* the same for any 
one of the w additional bars, S, is the stress from any given 
external force in any one of the n n bars. 

If the structure consists partially of beams which contain 


work—cross-lined in Fig. 1—and (2) single bars. The 
former can be treated as solid beams, that is to say— 
although this is not quite accurate—forces adie upon 
them will bend them, and compress or exten eir 
neutral fibres as if me were aoe > oe will be only 
compressed or exten: according to the compressive or 
tensile stresses which are produced in them by the forces. 
AA are the principal abutments of the structure, B B are 
flexible connections which can be ed as hinges, D 
and E are ball pivots, of which the lower ones are fixed 
points, but the } nae AE are free to move horizontally 
at E. The concrete in which the frames are enclosed can 
resist such movement only to a small extent, even if the 
adhesion to the iron parts were very great, because the 
modulus of elasticity of concrete is much smaller than 
that of iron. In the present case the concrete enclosure 
has no greater density than is necessary to keep off 
moisture, and while there were no means of ascertaining 
its elastic resistance, it had to be left out of the calcula- 
tion altogether. The same is the case with the side walls, 
which have no very great power of resisting laterally. 


M. am Enpg.—' Stresses in Statically Undetermined 
references :—MaxWwELL.—On the 


1883, 509. Further - 

tion of the Equilibrium and 8: of Frames.”—P) ical 
M ine, 1864, xxvii., p. 204. Mour.—" Beitrag zur Theorie der Holz 
und Eisenconstructionen.”—Zeitschr. d. Arch. u. Ing. Ver. z. Hannover, 


1868, p. 10; 1874, pp. 223, 509; 1875, p. 17; 1881, p. 248. 
Anwendung des sugenblicklichen’ Dreh 


bending stresses, the above sums would have to be extended | 5.515. 

sion for the flexibility of a section of the beam and yu are | the application ofthe principle Virtual Velocities to the 

ietermination lection tresses of Frames."—Journal 

* Architects: Mr. H. E. Coo; Mr. J. Edmeston, Engineers: Mr. M. | Frankiin Institute, vol. Ixxxv., pp. 102, 194, 250, Carw.— Trusses with 

am Ende, and A. T. Walmisley. : Superfluous Members.”—N 's Magazine, 1882, p. 314. MAURICE 
t Scharrrer v. Sonne.—Der Brickendbau, 1882, p. 495. Lrvy.—“ La statique graphique,” Note (2), Paris, 1 


4. 


them were denoted by S**, St4, The parts 
treated as solid beams were divided into a number of sec- 
tions—viz., Nos. 1 to 9 and 28 to 39. It was assumed that 
in each the bending moment and the axial stress was 
equal from end to end. Fig. 2 is then a di of the 
statically determined structure, which also contains the 
final results of the calculation illustrated by funicular 
polygons. Upon it act ten different forces—viz., H, V, M, 
the four forces 8, the fixed load, the wind pressure, and 
the occasional load on the gallery floor. Accordingly there 
are ten di of stresses, and their contents are em- 
bodied in the Table A on next 

The first column contains the expression m for the exten- 
sibility of the parts, viz., length divided by product of 
area and modulus of elasticity, 10,000 toms; the ninth 
column contains the expression A ¢ for the flexibility of 
the sections of beams, viz. : Length divided by product of 
moment of inertia and modulus of elasticity. Both ex- 
pressions are for convenience multiplied with 107. Columns 
2 to 8 contain the stresses from the units of the forces 
H, V, M and the forces S ; columns 10 to 16 the bending 
moments from the same units and columns 17 to 22 the 
stresses and moments from the fixed load, the wind 
pressure, and the occasional load. Where no figures are 
marked there are no stresses, The small figures printed 
under the large ones are products of the latter and the 
expressions m and A ¢ respectively. 

The next step is to form the sums 

z=n 


There are altogether forty-nine such sums, some of which 
contain n = 39 numbers, others containing less. The sum 


(m ot* + Ae, w**) for example, containing 


| 
: 
| 
| 
| 


: 400 


THE ENGINEER. 


Nov. 19, 1886, 
TABLE A. 
1 {1019 |-0°995 |+0°105 105 | + 0°5 | + 9'1/+1°0 — 0°234)+ 348 — 20°25;- 1401) — 
-10r3°9 | + 107°0 + §2°50\+ 955°5 | +1050 
2 | 1019 |-0°950 |+0°305 | — |105 | + +26°9 |41°0 — |- 1°937/+ 333 — |- 94°24- 2732) — 
| + 310°8 + 462°0|+ 2824°5 | +105'0 
3 | 952 |-0°870 |+0°495 | — 97 | +11°7 | +43°4 |+1°0 — |- 4°975+ 527 — |-226°29- 7124 — 
8282 | + 471°2 + 1134°9 4209°8 | + 97°0 
4 | 952 |-0°750|+0°660} — 97 | +22°2| +58°0 |+1°0 — |= 9°075+ 729 — |-394°44/- 16600] — 
- 71470 | + 628°3 + 2153°4 |+ 56260) + 97°0 
5 | 1019 |-0°602 |+0°803; — — |105 | +35°4/| +70°2 /+1°0 — |-14°422 + 866 — {|-578°91)- 38707) — 
| + 818°3 + 3717°0 |+ 7371°0 | +105°0 L | 
6 | 644 — +51°0 | +79°5 |+1°0 — |-20°639+ 840 — |-756°36- 61733) — 
- 273°0 | + 586°0 + 3162°0 + 4929°0 | + 62°0 | 
7 442 |-0°131 | +0°990 — |-0°066 |-0°322 +64°9 | +83°6 |+1°0 — 3°377)+ 5°159]-32°452 + 365  — —830°46 — 92303) — 
- 57°90| + 437°6 - 29°17 | — 142°3 + 5646°3 |+ 7273°2 | + 87'0 + 293°8 | + 448°8 | | 
8 317 |-0°090 |+1°000 — (|-0°045 |-0°290 201 | +74°2 | +84°6 |41°0 — |+ + 264 — -854°80 - 115359) 
28°53) + 317°° - 1427|— 91°93 +14914°2 |-+17004°6 | +201°0 +1610°8 | +2281°4 | 
9 317 |-—0°032 +1°000 — |-0°016 |-0°213 512 | +82°0 | +84°9 |+1°0 — |+11°995 +16° —34°480 + 121 ~ 860°32 -135170} — 
10°14) + 317°0 - 5'072| — 67°52 +41984°0 |-+43468°8 | +512°0 +6141°4 | +8601°6 
+3022°0 | +3898"s | +34°69 | + 393°5 | + | 
2038 |+0°64 |+1°77 |+0-021 |+0°667 |+0°832, — — [-12°05|- 73°8+20°09] — _ 
+1304°3 | +3607°3 +42°80 | +1358°7 | +1695°6 
—1304°3 | —3607°3| —42°80 | -—1358°7 | —1695°6 
—1745°0 | —4857°3| -5757 | —1831°4 | —2281°1 | 
14 | 1057 |+0°970 |+2°70 |+0°032 +1°018 |+1°269 _ — |-18°38 - 173°6 +30°65 
+1025°3 | +2853°9| +33°82 | +1076°0 | +1341°3 | | 
15 | 2214 |-0°78 |-1°06 |-0°013 |-0°399 |-0°498 = | — + 7°22 +1010 -12°03 - 
-17269 | —2346°8| -28°78 | — 883°4 | —1102°6 | | 
16 | 2751 |+1°27 |+1°72 |+0°020 |+0°648 +0°808 - | — |-11°71 -1680 +419°53 
+34938 | +4731°7| +5s°02 | +1782°6 | +2420°9 | | 
17 | 2109 |-1°27 |-1°72 |-0°020 |-0°648 |-0-808 - +11°71 |+1680 -19°53 - 
26734 —3627°S| —42°18 | -1366°6 | - 170471 | | | | | 
| 
- | +2258°6 | +2677 | + 851°6 | +1060°7 | | 
19 494 |-2°13 |-1°06 |-0°013 |+0°401 |+0°502 + 7°22 +4420 -12°03 - 
—1052°2 | — 523°6| 6422 | + 198": | + 2480 | | 
+ 49°20] -—2214°2| -26°24 | -—1802"4 | —1039°8 | | 
21 | 757 |-1°98 |-3°27 |-0°038 |-2-031 |-1°538| — - ~ — | — — | ~ 
—1498°9 | -2475°4| 28°77 | —1537°5 | —1164°2 | | 
—4617°6 +2765"0 | 
| 
| 
27 |1659; — — -0°780} — | — — | — 470 — 
—1858°r | — 1294"0 | | 
i 
23 | 644) — _ — — — | — — | -2-40 3°59 3°30] — | — [- oo — |- 1°73 
- 380'0 220°3 460°8 | - 672°0 | + | + 633°6 | | 
2 | 64) — — |-o-s90} — — | — — | -8-20 |-10°50 |+10°50|+ 9°80] — {| — — 200 — |-15-75 
380°0 220°3 —1574°4 | —2015"0 | +2015'0 | +1881°6 | 
30 537 |-1°00 — |-0°504 |-0°695 | 239 | +10°8 | +10°5 |+0°125 | —9°80 ,-12°25 |+14°10 +13°93 0°920 +2484 — [-106°87 — 18221 -14°05 
537°0 | - 373°2 + 2581°2 |+ 2509°5 | + 29°88 | -2342°e | - 2927°8 | +3369'9 | +3329°3 | | 
31 537 |--1°00 — |-0°504 |-0°695 445 | +31°8 | +31°7 |+0°375 | —7°00 |- 8°75 |+13°80 |+15°26 0°920 +2484 — 54413 + 4°90 
§37°0 - 270°6 | 373°2 + 141510 |-+14106'5 | +166"9 | -3115°0 | 3893°8 | +6141°0 | +6790°7 | | 
32 537 |-1°00 — |-0°504 |-0°695 | 445 | +53°3 +53°0 |+0°625 | -4°20 5°25 |+13°80 |+16°80 |- 0°920 +2484 —539°64 - 90755 +11°90 
53770 270°6 | 373°2 +23718"5 |+23585"0 | +278°1 | —1869’0 | —2336°3 | +6141°0 | +7476°0 | 
33 537 |-1°00 — |-0°504 |-0°695 | 239 | +75°3 | +74°2 |+0°875 | -1°40 1°75 |4+14°10 |+18°71 0°920 +2484 — |-747°00) -127245\+ 6°95 
53770 270°6 | 373°2 +17996°7 |+17733°8 | +209": | - 334°6 | - 418°3 | +3369°9 | +4471°7 | 
34 491 — (|+0°476 |+0°737 | 631 — 0°907 0°369,+ 1°193 222°0 — [+ 3°80\+ 77° - 
+ 233°7 | + 361°9 572°3 | - | | 
35 421 — |+0°476 |+0°737 | 541 — 0°369,+ 0°991- 1850 — [+ — 
+ 200% | + 310°3 -1172°3 | — 199°6 
36 421 _ — |+0°476 |+0°737 | 541 — j|- 3°326- 0° + 0 - 14480 — [+ 11°60+ — 
+ 200% | + 310°3 -1799°4 | - 199°6 | | 
37 | 421 — |+0°476 |+0°737 | 541 |- 4-435 - 0°369]+ 0°587- 111°0 — |+ 88°90, — 
+ 200% | + 310°3 —2399°3 | - 199°6 | | 
ss | — — |+4+0°476 |+0°737] 541  — — |- 5°544- 0°369+ 0°385- 74:0 — [+ 220 — 
: + | + 310°3 -2999°3 | - 199°6 | 
39 | 726 — |4+0°330| — | 707 |- 3-00 — |+0°091- 37:0 — [- 0°80- — 
+ 239°6 -2121'0 
sixteen numbers obtained from Table A is as follows:—| It may be noticed that the expression m* S* in Equation I. | form ; but we have besides three outer forces, H, V, M, 
+  2097°393 is simply A/*, the elongation of the bar Z. As we have | and in to Al* we have here the movements 
4 ae Z = 4 additional bars, we have also four equations of this| Az, Ay, A ¢. 
* ac The equations for the left half are then as follows :— 
+ O= + 85,117S7 + 96,6208%— 124,6668%— 134,5118%— 241,573 H— 220,509V— 2,613 M + 
+ 3823-214 O= + 96,620 S% + 121,050S%— 157,610S%— 169,2448%— 297,687 H— 279,925 V— 3,316 M + IL 
+ 2931-020 O = — 124,666 — 157,610 + 430,041 + 458,091 + 1,456,023 H + 1,487,770 V + 17,557 M + 
+ 1431952 O = — 134,511 S*? — 169,244 8% + 458,0918%+ 557,493 S% + 1,892,348 H + 1,938,750 V + 22,879M + 7% 
"962-847 + Ax = — 241,578 S® — 297,687 S™ + 1,456,023 S* + 1,892,348 + 8,410.430 H + 9,104,563 V + 109,872 M + 
+ 1403°676 + Ay = — 220,599 S22 — 279,925 S* + 1,487,770 S% + 1,938,750 S76 + 9,104 563 H + 10,357,739 V + 130,363 M + at IIL 
4+ 3807-165 +4o= — 2,6138"— 3,3168%+ 17,5578%+ 22,8798%+ 109,872H +  130,362V+ 1,804M + 
— 30741°375 and those for the right half are as follows :— 
O= + 865,117 S%2 + 96,620824— 124,666S25— 134,511822— 241,573H + 220,509 V— 2,613 M + 
31034-150 O= + 96,620 S22 + 121,050S24— 157,610S25— 169,244 826 — 297,687H+ 279,925 V— 3,316 M + IL 
O= —1%4, $22 — 157,610 824 + 430,041525+ 458,091 + 1,456,023 H — 1,487,770 V + 17,557 M + ¢25 ¢ 
— 42= — 21,578 822 — 1023 S28 848 + 109, +¢ 
From this example it will be clear how the other sums| + a y = — 220,599 $22 — 279,925 S24 + 1,487,770828 + 1,938,750 822 + 9,104,563 H — 10,357,739 V + 130,363 M + ¢¥ \ mI, 
are obtained. —Ag=— 2,613822— 3,316824+ 17,557828+  22,879822+ 109,872H— 130,362V+ 1,804M+e) 
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The equations III. have been alluded to before, and 
from what was said there it follows that the distances 
Aa, Ay, and A ¢ can be eliminated by adding—respec- 
tively deducting—the equationsIII. and III. The quan- 
tities ¢ represent for the sake of brevity the sums 


“(mete Se + A Me) which have to be calew- 


lated successively for the fixed load, the wind pressure, and 
the occasional load. These sums are known quantities. The 
way to be followed now is to solve the equations II. and II. 
according to the unknown quantities S; to put the values 
obtained IV. (see below), which still contain H, V,and M, into 
the equations IIT. ; toreplace the quantities¢ by theirnumeri- 
$2 = + 0°783195 H — 0°0487376 
$24 = — 4'465056 H — 4:26 


cal values and combine III. and III. into three equations. 
These equations give the numerical values of H, V, and 
M, and by putting these into IV. the numerical values for 
8 are determined. 

In operating upon the equations II. it was found that 
the method of determinants afforded some advantages, 
partly because some of the factors appear twice, which 
shortens the calculation, a because the calculation 
assumes a clearer form, and is therefore not open to errors 
to the same extent as the calculation by elimination. 
The denominator determinant was found to be D = 
15087951031832908654; the four numerator determinants 
are all expressions containing H, V, M, and ¢. 

The result of this calculation is as follows :— 


— 4'264293 V —0'0500792 M + 0°0001007565 — 0°000968732 — 0:0000069314 + 0°00000059708 76 


= + 0°507203 H + 0°476284 V + 000569100 M + 0 0000018217 172 — 0 0000069314 — 0°0000205631 + 0°0000152320 176 
= — 4'977520 H —5'175123 V — 00610682 M —0°0000011247 + 0°00000059708 ¢4 + 0°0000152320 — 0:0000143999 726 


V — 0:00062916 M — 0 0001252307 + 0°000107565 + 00000018217 — 00000011247 
IV. 


It is not necessary to solve the equations II. for the 
right half independently; the results IV. will be similar 
to IV. with this difference that — V is put for + V, and that 
the quantities ¢ for wind pressure are omitted, as the wind 
pressure is assumed to act on the left half only. The 
results IV. can therefore he written down without calcula- 
tion. The remainder of the calculation has already been 
indicated. The numerical results are found in the follow- 
ing table :— 

TABLE B, 
Wind pressure, 


Fized load, Occasional load, 


,, S**=+381706 24——5'679 
, 38 875=-1109 ,, 
,, S?°=+3882'83 ,, 
H =+11°304 ,, H=+ 60216 ” H =+0°8014 ,, 
V= 0 V =+ 30117 V =+01 


= +0°1667 
M =+90°807ft. tns. M =~ 2447-03ft. x'sp. ft. M =—14'674ft. tns, 
‘232 tons. 


S23=+ 2563 ,, SL=+ 14804 0°243 4, 
§2/=-13'801 ,, S2=-128177 2133 ,, 
8013 ,, S%=+ 48782 ,, S22=+ 0645 ,, 


Table A contains the strains from the units of the forces, 
which are now given in Table B, and the products 
St*,o%*, H o%, &, , will be the strains, which must be 
added to the strains in the statically determined structure 
in order to obtain those in the actual statically undeter- 
mined structure. If this is done for the three cases of 
loading, and if the maximum and minimum stresses are 
computed for the various parts, we have, for example, in the 
six sections of the main ribs above point B the extreme 
strains per square inch of area, assuming a wind pressure 
of 30 1b, per ft. sup. 


Bottom flange. Top flange. 
3°53 . $4 
6 wee 2°83 1°73 ” 


The two extreme stresses in the columns D E—No. 10—are 
— 72°25 tons and — 33°96 tons. The smaller of the two is of 
interest in regard to the question whether the structure 
could ever be lifted up from the ball pivots of these 
columns by the wind pressure, considering that they are 
not held down by bolts or any other arrangement. 

It will be seen from the above sketch of the calculation 
that a great deal of labour is involved ina case like the pre- 
sent, where the number of additional parts is great—viz., 
7 against 3 in an ordinary fixed arch. In some instances 
numbers of almost equal value have to be deducted from 
each other, and the remainder is of great influence upon 
the succeeding calculations; it is therefore necessary to 
calculate with very long numbers, and this difficulty grows 
extremely fast with every additional unknown quantity. 

Many engineers contend that structures which are ditt. 
cult to calculate are not so good as simple structures, and 
should be avoided. Others, who only see in this a desire 
to avoid labour, contend that, if properly calculated, a 
complicated structure is as good as a simple one. Between 
the two views it is difficult to find an immutable principle, 
because much depends on the nature of the case mr 2 on 
the margin of safety allowed. Roofs which are mostly 
constructed with a greater margin of safety, with regard to 
the loads which actually come upon them, than railway 
— might well bear a little more of the uncertainty 
attached to complicated structures, if advantages can be 
attained in other respects. The present structure seemed 
to constitute such a case, and it was only doubtful what 
degree of accuracy in the calculation was necessary, and 
how much time, accordingly, should be spent upon it. 
It may be mentioned that the present calculation was 
completed by one person in seven weeks of ordinary office 
time, and this being only a small portion of the time re- 
quired for the design of the structure, shows that the result 
was worthy of the trouble. It is also only due to Mr. 
L. Mertens to state that he did the greater part of this 
elaborate calculation. 

It was stated before that the columns D E had pivots at 
each end, and it may here be of interest to state why they 
were not connected at top and bottom in the ordinary 
way. We will assume, then, that they were firmly fixed 
at both ends, and calculate the bending strains for the case 
that the two adjoining panels of 34ft. length of the gallery 
floor are differently weighted, the one with the fixed load 
and the other with the fixed and occasional loads together, 
the latter being 1 ewt. per foot superficial. In order to make 
the calculation easy, we also assume that the said occa- 
sional load be p' on every alternate panel, adjoining the 
two panels under consideration ; we further assume that the 
piece of the — between the neutral fibre and its bottom 
flange, which is 2ft. deep, is infinitely more rigid than the 
column. On the other hand, we assume that the neutral 
fibre of the continuous facia girders is a straight line, 
although it has the form of an arc of Yin. rise in 34ft. The 
two assumptions will probably balance each other in effect. 

Fig. 3 is, then, a sketch of the deflection of the system 
much exaggerated. Drawing the tangents to the neutral 


fibres at C and C' and calling y the distance which it cuts 
off vertically at the end of one of the girders, the other 
distances are determined geometrically as marked. 


We next make a sketch of the positive and negative 
moments in the system—Fig. 4—and divide the girders 
into six sections, each 5ft. 8in. long, which is sufficient for 
our purpose. At the centres of these sections we mark the 
following quantities:— 


Length Axinfeet 5°66, 5°66, 5°66, 5°66, 5°66, 5°66 
8468, 20°28, 14°52, 14°52, 20°28, 34°68 
Distance from} 9.933, 14°166, 19 833, 25°5, 81°16 
Positive moments 18°41P, 24°07P, 24°07P, 18°41P, 7°08P 
Negative moments M or M! 
Then we have y = Ae Ley 
Ey = + 53342P -28312M..... (1 
Ey=+28312M' ........@ 


In the calculation of the cast iron columns we can inte- 
grate correctly, and taking the moment of inertia of the 
column at 2°85 ft.* in.*, and the modulus of elasticity at 
4 of that for the girders, we have— 


16°75 
ce) 


15°75 
34 1775 M,)+ Ma 


Ey = 26°77 (5°25 M - 525M, — 3°625 M,) 
and 


Ey = 237°58 (- 2625 M,+625M,) . . (4) 
Putting P = oe 8 = 3°683 tons, and solving the 
four equations, we tind— 


M = 51:05 M, = 18-23 
M — M, = 32°82 M, = 37°42 foot-tons. 
Dividing by the moment of resistance of the column 


5°70 ft. in.*, we have at the top a strain of a = 5°76 
tons, and at the bottom a strain of a = 6°56 tons per 


square inch in the extreme fibres. Adding to this the 
three tons uniform pressure which the column has to bear, 
we should have a maximum strain of 9°56 instead of 3 
tons if the pivots had not been made. It is clear that 
these strains would be increased still more by any action 
of moments in a plane at right angles with the one here 
considered. Many cast iron columns in existing buildin 

are in conditions similar to those he somal, and the 
only reason why they stand is that the breaking strain is 
considerably higher the strain which the calculation 


had assigned to them. Experienced architects, while 
allowing for wrought iron. a factor of safety of 4 will 
not be satisfied with a smaller factor than 10 or 12 in 
cast iron columns, without, perhaps, being able to give a 
satisfactory reason for it. The above calculation may 
serve at least for one reason. M. am Env 


TORPEDO CRUISERS. 


In a recent impression we dealt at some length upon the 
efforts made of late years to produce a sea-keeping torpedo 
boat, and pointed out that a satisfactory solution had not yet 
been attained, although the dimensions had been so 
much increased. Our contention, further, was that it 
could not be found in any construction on the boat prin- 
ciple, but that it must be a bond fide small ship of great 
8 This will, no doubt, commend itself to those who 
either witnessed or experienced that severe storm which 
visited our coasts a short time ago, and reflect that for a 
considerable portion of the year nearly as bad weather may 
be expected in most parts of the world. At the same time 
we expressed an opinion that exceeding a certain displace- 
ment was equally detrimental, because then the principal 
characteristic of such craft disap , and they no longer 
could be said to possess an element of defence in the 
diminutive they offered to the enemy’s fire. 
however, a number of these vessels, called torpedo cruisers, 
have been built, and are likely to increase, we propose now 
to examine the in greater detail, and show that our 
depreciation of it is not ill-founded. 

the first of this type designed 
by the Admiralty Constructors and built in a private yard. 
As stated in our previous article, she was the answer to 
the oft-re demand for a thoroughly seaworthy tor- 
pedo vessel. But it was considered necessary, in order to 
comply with some imagi demands for a large coal 
supply, as well as to furnish her with four 5in. guns, that 
her displacement should be 1400 tons, while her speed was 
to be under 18 knots. The torpedo equipment is of a 
most varied and eccentric nature. As opinion seemed 
equally divided among experts as to the superiority of 
submerged or above-water bow discharge, the authorities 
decided to have both in the Scout, and consequently tubes 
have been fitted in the stem above and below the water line. 
Obviously, however, one of these plans must be the best, 
and in a vessel not intended for ramming, the balance of 
a seems to — to the submerged dischar; 

rom ition. t gives ter accuracy to the 
torpedo protection te On each side 
of the ship are four above-water tubes, with various 
degrees of training, while right aft is another on the mid- 
ship line for stern disch As might have been antici- 
pated, the deck was found to be inconveniently crowded, 
and the two midship tubes on each side have been removed. 
She thus remains with seven, enough, it would be imagi 
to satisfy even those who advocate a torpedo bi ide! 
Where numerous positions for torpedo discharge are 
provided, it is unnecessary to give training to the tube, 
which necessitates a larger orifice, and complicates the fit- 
tin; Fixed tubes have a simplicity highly desirable with 
such a weapon, as it is usually found that the deflection of 
the torpedo, due to _— of ship, varies with the angle 
from the keel at which it enters the water. If this angle 
be a permanent one, it is only necessary to know the effect 
of different speeds, and make the ne allowance. 
For accuracy of travel it is essential that the torpedo should 
not be ejected from any great height above the water, as 
such action is extremely liable to disarrange the internal 
mechanism. About 4ft. should not, if possible, be exceeded ; 
but in the Scout the foremost orifices appear to be consider- 
ably higher, so that erratic results from them may be antici- 
pated. The utility of the right astern tube is questionable, 
as the torpedo must be subjected to the disturbing influences 
of both propellers for a portion of its run, and we should 
imagine that the tube on each quarter would be sufficient 
for stern discharge without this objection. We have heard 
that, owing to some question of stability, the coal sapply 
of the Scout has been diminished and a large quantity of 
iron ballast added. This is hardly credible, but if a fact 
would at once eliminate her only valuable point, that of 

roceeding long distances at speed without replenishing 
oe stock of fuel. Failures in the construction of war 
ships are not so uncommon as to render the statement 
impossible. 

t is difficult to assign a comprehensible part to such a 
vessel in a fleet action. Is she expected to close with 
an ironclad before the action becomes general, or wait 
until smoke is thick and a partially disabled monster gives 
her an opportunity of ee But a 
vessel of 1400 tons is not easily obscured or manceuvred 
among a number of vessels in close proximity to each 
other. She will not be difficult to hit, and every shot will 
tell on her unprotected hull and ex torpedo tubes ; 
she is thus liable to dangers from which the torpedo boat 
or a smaller vessel is free; and though men will always be 
ready to face them, it is hardly just that they should have 
to do so without some chance of success. If, again, we look 
upon the Scout as a cruiser, by virtue of her four 5in. 
guns, her inferiority is still more apparent. Without any- 
thing larger than machine guns she would have no 
pretension to be other than a special torpedo vessel ; but 
now she has sufficient gun power to offer a weak defence 
to an ordinary cruiser of equal size and speed. Her 
torpedoes would be of little value, because an action 
between them should be ger gs decided before they 
got within torpedo range by the superior gun fire of the 
cruiser, An armament of quick-firing six-pounder guns 
would have been much more useful to the torpedo vessel ; 
but it seems quite impossible for the authorities to give up 
the idea that every ship must perform all the functions 
that an extended empire entails upon our Navy. It would 
appear as if the Admiralty, after concurring in the design 
of the Scout, began to realise her defects, and approved 
of only one other of the same type being constructed, viz., 
the Fearless, not yet completed. Eight larger vessels, 
known as the “A ” class were then commenced. They 
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exceed the Scout by 200 tons, and have six Gin. guns; so in 
this respect are infinitely more powerful, while their torpedo 
equipment will be about equal to that vessel as now arranged. 
They are also designated as torpedo cruisers, but have as 
much claim to be ordinary corvettes, and would be more 
useful for the protection of commerce than any other 
purpose. Instead of eight we require twenty to at once 
replace the obsolete corvettes and sloops now struggling 
from port to port at a speed of five knots. It is not a 
little curious to observe how one nation follows another in 
ship construction, whether the principle of design be good 
or , satisfied to attain some superiority in speed or 
armament. Thus we find two of these so-called torpedo 
cruisers—the Surcouf and Torvin—just laid down at Cher- 
bourg and Rochefort respectively for the French Navy. 
The dimensions are to be: length, 312ft.; breadth, 31ft.; 
displacement, 1850 tons. The engines are to give a speed 
of 19} knots. Their armament is to consist of two 
5hin. guns forward, besides quick-firing and machine 
guns. Five positions are to be arranged for the discharge 
of torpedoes, one on each bow and beam, and one aft. Our 
neighbours have wisely refrained from making these 
vessels bristle with tubes like a porcupine, as they know 
that a few efficiently fitted and worked are likely to be 
more satisfactory than a greater number placed in any 
ition where s can be found. There is little to 
be said in favour of these vessels either to take a torpedo 
within its range of an ironclad, or to play havoc with com- 
merce, as now advocated by an influential writer in France. 
As regards the former, it seems to be quite overlooked 
that, as all large ironclads are now provided with several 
positions for the discharge of torpedoes, the vessels we have 
described will be liable to this attack iu addition to the 
various projectiles freely poured into them above water. 
But for this eventuality the torpedo-ram would have made 
greater headway, and gunpowder still further receded. 

These cruisers would, no doubt, seriously affect our com- 
merce if we were not prepared with vessels of equal speed, 
but more powerfully armed, as far as guns are concerned. 
In fact, one of our pressing needs is avout twenty improved 
corvettes of about 2000 tons, to take the place of the 
© Class, few of which have now a speed exceeding 12 
knots, and whose armaments are in most cases obsolete. 
Such an addition would put an end to all the vague 
generalities we hear of our commmerce being impeded 
either by merchant steamers converted into cruisers, or 
the swift unarmoured vessels with which all the principal 
nations are now providing themselves. 

As far as the term “ torpedo cruiser” is concerned, our 
own ships of the Mersey type might fairly come under this 
designation, as they are to have a very complete torpedo 
equipment as well as high speed. In addition to above- 
water discharge, the Mersey is to have broadside sub- 
—— tubes. The great difficulty hitherto with these 
has been to get the torpedo away without injury when the 
ship is proceeding at a high rate of speed. This is partially 
overcome in the Polyphemus by the projection of a bar 
previously, which guides and retains the torpedo until its 
tail emerges from the tube. To this principle there are 
serious objections, and in the Mersey a plan is to be tried 
in which the bar is dispensed with. If successful, it will 
remove the chief obstacle to fitting ships with under-water 
torpedo discharge on the broadside. The next advance in 
torpedo cruisers will probably be the 3000-ton ship with 
speed of 25 knots. hen we arrive at that stage, the 
speedy appearance of the 4000-ton protected torpedo 
ram may be predicted. In the meantime, we hope this 
country at least will not be induced to abandon the small 

o vessel in favour of the more costly and less 
efficient type when intended primarily for offensive tor- 
pedo warfare. 


EIGHT-COUPLED GOODS LOCOMOTIVE, SWEDISH 
AND NORWEGIAN RAILWAY. 


Two engines of the type we illustrate on p. 408, have just 
been completed by Messrs. Sharp, Stewart, and Co, for the 
Swedish and Norwegian Railway. This class of engine was 
decided upon by the company’s engineers, Messrs. Wilkinson and 
Jarvis, of 3, Victoria-street, Westminster, as the best adapted 
for dealing efficiently with the exceedingly heavy mineral traffic 
upon a line ef this character. It was selected, after some 
modifications by the company’s engineers, from one of Messrs. 
Sharp, Stewart, and Co.’s own standards originally designed by 
them, and supplied to various foreign railways. It is a type of 
engine which developes great power, and is capable of hauling 
over 2000 tons on the level, and the wheels are kept sufficiently 
near each other to enable the engine to traverse moderately 
sharp curves, while the weight is evenly distributed upon them. 

Solidity and simplicity in every respect have been especially 
aimed at in view of the difficulties occasionally met with abroad 
in effecting repairs. The Westinghouse brake has been adopted 
by the company’s engineers. As the rolling stock will consist 
chiefly of double, hopper bottom, iron ore wagons, constructed to 
carry a load of twenty tons, they, as well as the engines, will be 
equipped with the Westinghouse brake, as being the best means 
of controlling such heavy loads. 

The following are the leading particulars :— 

Outside cylinders :— 


Boiler of Krupp’s iron:— 

Diameter .. .. .. 4ft. 5in. 

Length . 12ft. Tin. 
Fire-box of copper :— 

Length . 6ft. 9/,in. 

Width .. Bft. 53in. 

oo 4ft. 10jin. 
Tubes of Howell’s homo. iron :— 


tu op od 1295 sq. ft. 
Eight wheels coupled, diameter .. ‘em i. 
hind wheels have side play.) 


Diameter ” on, -pe 8ft. 
Water stations being at considerable distances apart, the 
engines are provided with water lifters capable of rapidly filling 
the tender from natural sources of supply along the line. The 
engines have been constructed under the supervision of the com- 
pany’s chief locomotive engineer, Mr. J. W. Mann, and the 


| materials and workmanship are throughout of the highest 


quality. In another impression we shall publish sectional 
engravings of these engines. . 

In addition to the two engines which are now being shipped, 
Messrs. Sharp, Stewart, and Co. have contracted with the com- 
pany for eight more of the same type. There are already on the 
Swedish portion of the line four engines built by Messrs. 
Black, Hawthorne, and Co., which are arranged to work coupled 
back to back when required to haul heavy loads. 


LEGAL INTELLIGENCE. 


IN THE COURT OF APPEAL, 
(Before Lords Justices Corton, BowEN, and Fry.) 
THE GERM MILLING COMPANY v, ROBINSON, 

JUDGMENT was given on Monday in this case, which came before 
the Court upon an application for a new trial under somewhat 
peculiar circumstances. The plaintiffs were the assignees of letters 
pout dated the 17th of July, 1875, and granted to Thomas Muir 
or ‘improvements in the manufacture of meal and flour from 
wheat, maize, and other grain, and in obtaining a valuable product 


THE HAULBOWLINE' DOCK WORKS, 


THE annual inspection of Government works at Haulbowline 
was made on Monday by Lord George Hamilton, M.P., and Lord 
Charles Beresford, M.P., attended by Lord Walter Kerr, secretary 
to the First Lord, and Mr. Yorke, who arrived in the harbour on 
Monday in the Admiralty yacht Enchantress. At Haulbowline 
they were waited on by a deputation, composed of the committee 
recently formed at a public meeting held in Queenstown to urge 
upon the Government the ity of continuing the works at 
Haulbowline, and their object in seeking an interview with the 
Lords of the Admiralty was the furtherance of the same ends, It 
was go that there were 500 men employed in the works 
and if they were thrown out of employment in the present 
time of exceptional depression, great poverty and inconvenience 
would arise. They suggested that the graving dock should 
be lengthened. Lord George Hamilton, in replying, said the depu- 
tation were anxious in seeing that whatever money the Govern- 
ment could spend in the neighbourhood in Government works 
should be spent in such a way as to be of the greatest benefit to 
the community. That was a bmg that any local body 
in authority would take up. Their lordships’ position, how- 
ever, was not one of unlimited control over the public funds, 
He and his colleagues were charged with important duties in 


during the said manufacture,” and the action was brought for the 
purpose of restraining the defendants, Messrs. J. and H. Robinson, 
who carry on business as millers at Greenwich, from infringing the 
patent. The invention, as described in the specification, consisted 
in separating the germs from the fleshy parts of the wheat, in 
using only the fleshy parts in the manufacture of meal and flour, 
and in obtaining the germs by themselves as a valuable, nutritious, 
and novel product suitable for feeding cattle, for making flesh- 
forming biscuits, and for other purposes, The case was tried 
before Mr. Justice Stirling in June last, and in the course of 
the trial the inventor, Mr. Thomas Muir, who had obtained 
the patent on the 17th of July, 1875, and assigned it to the 
plaintiff company in 1882, was examined as one of the plaintiff's 
witnesses. During his cross-examination, Mr. Muir stated that in 
June, 1875, he had himself sold freely and in the ordinary course 
of business flour manufactured under the process for which the 
tent was obtained. Mr. Justice Stirling, upon hearing this evi- 
lence, said he must decide, under the circumstances, that there 
had been a public user of the invention before the date of the 
patent, and that consequently the objection of want of novelt; 
raised by the defendants must prevail. Judgment was accord- 
ingly entered for the defendants. The plaintiffs thereupon made 
the present application to this Court that the judgment of Mr. 
Justice Stirling might be set aside and a new trial had, on the 
ground that the evidence given by Mr. Thomas Muir for the plain- 
tiffs, that he had sold flour manufactured by the patent process in 
June, 1875, prior to the grant of letters patent to him, was a mis- 
take, and not in accordance with the fact, and that the plaintiffs 
were now in a position to prove that such flour had not in fact 
been sold until some months after the date of such letters patent. 
Sir CHARLES RussELL, Q.C., Mr. Aston, Q.C., and Mr. CHap- 
wyck HEALEY appeared for the appellants, the plaintiff company, 
and submitted, upon the affidavits made since the trial and the 
correspondence now produced, that Muir in his evidence given in 
cross-examination had been manifestly in error, and that the state- 


ment that he had sold flour under the patented process in June, | 


1875, was in fact contrary to the truth. 

The ATTORNEY-GENERAL, Mr. Romer, Q.C., and Mr. CARPMAEL, 
for the defendants, tended that this application, which was 
absolutely without precedent, must be refused. The Court must 
regard with great suspicion affidavits made after the trial and for 
the purposes of the present application. The patent was in reality 
for two processes—the production of germless flour and the new 
product called ‘‘germ meal.” It was at the time believed that the 
important discovery was the “‘germ meal;” and that, and not 
“ germless flour,” was the product which Muir desired to bring to 
perfection and to exhibit. There would be no reasonable doubt, 
however, that he was making and selling “‘ germless flour” in June 
1875, in his mill as altered and fitted up according to the patented 
process; and the affidavits made by Muir’s foremen upon the 
present application were explained by the fact that their attention 
had been directed solely to the ‘‘ germ meal.” 

Mr. Aston, Q.C., replied. 

Lord Justice CoTTON, in giving judgment, said that the Court 
had power to grant a new trial when something had been done 
inadvertently or by mistake, or where there had been a mere slip, 
even at the instance of the defeated party. But in such a case the 
new evidence tendered to the Court must be considered very care- 
fully in connection with the evidence given at the trial in which 
the mistake was to have occurred. Upon the evidence now 
adduced—which his lordship went through at some length—he was 
of opinion that the Court ought not to come to the conclusion that 
the statement made by Muir at the trial that he was selling in 
June, 1875, freely and in the ordi course of business ‘‘ germless 
flour,” as distinguished from “ ess meal,” was erroneous, and 
that there was not sufficient evidence to satisfy the Court that 
there had been any slip in the proceedings so as to justify the 
pains of a new trial. The application, therefore, must be 
refused. 

Lord Justice BOWEN concurred. In his opinion there was ample 
jurisdiction at any stage of the proceedings to inquire into the 
truth and justice of the case, and the powers of the Court were 
quite as large for correcting a slip made in the witness-box as an 
error in a written document. any case for the exercise of 
that jurisdiction been here established? He could not forget the 
deliberateness with which the date of June, 1875, was given by 
Muir in his evidence as the time when he sold flour manufactured 
according to the patented process. And when a new date for the 
sale was now fixed, some very good ground for coming to the con- 
clusion that the second date was better than the first ought to be 
given. The invention was divided into two parts—first, the 
separation of the germs from the fleshy parts of the wheat so as 
to produce “‘ germless flour;” and, secondly, the obtaining the pro- 
duct called “ germ meal.” It would not therefore do for Muir to 
prove that ‘‘germ meal” was not sold in June, 1875, unless he 
could also show, in correction of his former statement, that he was 
not making any substantial sale of “‘ germless flour” before the 
date of his patent. Upon this point his Lordship had formed a 
strong opinion that ‘‘ germless flour” had been sold before the 
patent was obtained. He concurred in holding that the applica- 
tion of the plaintiffs must be refused. 

Lord Justice Fry gave judgment to the same effect. Admit- 
ting, as he did, that the Court had jurisdiction in its discretion to 

nt a new trial on the ground of mistake or inadvertence, he 
elt bound to say that it was a discretion which ought to be exer- 
cised with very great caution, as otherwise a person after seeing 
the effect of the evidence which he had given in the Court below 
would be enabled to re-consider his evidence, and put the case 
which had broken down on its legs again. As against the clear 
statement made by Muir in the witness-box, he felt bound to say 
that the evidence now adduced in support of this application was 
vague and unsatisfactory. It was not shown what flour if not 
“ germless flour” was being made in Muir’s mill between May and 
August, 1875, and in his opinion the plaintiffs had not sab out 
any primd facie case for granting a new trial, 


A New WaArtER SorTrENING AND Puriryinc ComPANY.—The 
spectus is published of a new company, to be known as ‘‘ The Con- 
sumers’ Economic Water Softening and Purifying Company,” and 
according to the public announcements it is to be a branch or sub- 
company formed in connection with, and under a guarantee from 
the Atkins Filter and Engineering Company. The company will 


out the water softening and purifying system as at 
ond 


t with the Navy. Their business was to obtain 
from Parliament such sums as were necessary to add to 
the efficiency of the Navy. That included, of course, expenses 
— dockyards, factories, and all building and apparatus 
which were meee | to keep her Majesty’s ships in a state of 
efficiency. But they had no right to go to Parliament, and they 
would be exceeding their province if they were to ask them to 
grant sums of money for the purpose of relieving local distress 
which might exist in any particular locality. He had looked very 
carefully into the past history of the dock, because it had been 
insinuated in Parliament that the Admiralty had departed from 
their original undertaking, and had in some way broken faith with 
Queenstown. The fact was that the Government never undertook 
to build more than one graving dock. In the original scheme it 
was pointed out that a second ay! dock could be constructed. 
The dock contemplated was to be 410ft. in length. In 1878 it was 
suggested that it might be advisable to increase the length of the 
dock in order that it might take in any of the great transatlantic 
liners which might be incapacitated to require repairs. The pro- 
posal to extend the dock was seriously contemplated by the 
Government. It was found that the dock could be only extended 
to the length of 478ft., owing to the formation of the ground. It 
was clear at the time that any dock of the length of 478ft. would 
not be long enough to date the st 8 of the Trans- 
atlantic class. The more recent additions to the Cunard and other 
liners had attained a dimension of more than 500ft. in length. 
Therefore, to extend the dock to 478ft., which was the greatest 
ever contemplated, would never meet the requirements of Trans- 
atlantic liners; while, on the other hand, the dock of 410ft. was 
quite sufficient to accommodate any vessel in her Majesty's Navy, 
and as their primary object was to accommodate ships in her 
Majesty’s Navy, the Government did not feel justified in increasing 
the dock to the length proposed, which would be only adding expense 
without attaining the object of accommodating the Transatlantic 
liners. Therefore, he could not hold out to them any hope of 
increasing the length of the present dock or building a fresh dock. 
The notice that was given by the superintendent was to prepare 
the workmen’s minds that in a certain time the greater portion of 
the work there would be completed, in which case they undoubtedly 
would have to look for employment elsewhere. He hoped it would 
be clearly understood there was no proposal to reduce materially 
the num of men who were employed at present during the 
coming winter. They were quite ready to concede to the point 
which was first proposed—that was, as far as the coming winter 
was concerned, they would make gt ny me reduction in the 
number of men in their employment. ter the winter, and coming 
to the financial year, they would find the greater bulk of the work com- 
pleted. Under ordinary circumstances they should put out tenders 
to invite contracts for the plans for the subsidiary and other works 
necessary to complete the dock. That had been the practice of 
the Admiralty. The Admiralty had resolved not to adopt that 
course, but complete the remainder of the work themselves, which 
would enable them until April, 1887, to continue the employment 
of the great bulk of the men who were in their pay. 


ELECTRIC LIGHTING AT CANNOCK CHASE 
COLLIERIES. 


Durine the meeting of the British Association a paper was read 
on this subject by A. Sopwith, which has some points of interest. 
The author pointed out the conveni and y in utilising 
the ventilating fan engines for working dynamos, on account of the 
regularity of speed—which apart from the requirements of an 
installation is kept within a limit of 1 to 3 per cent., such variation 
being a gradual diminution or increase—and the fact that such 
engines run continuously night and day. The fan itself acts to 
some extent as a regulator, as the tendency to run away on 
switching out of lights is modified by the increasing resistance of 
the air ; vice versd the putting on of load and tt ry 
to slacken speed is reduced by the diminished work done by the 

tion of power required for working dynamo, amounting to from 

to 12 per cent. of the usual working power of engine, may be 

considered an advantage. The addition of counter-shafting in 

cases of slow runiiing fans, or single pulleys in case of quick running 
fans, is an easy and inexpensive matter. 

Allusion was made to the small extra consumption of coal in 
practice, and the merely nominal value of the slack which is 
consumed, In further connection with the working expenses, viz., 
replacement of lamps, it was mentioned that the underground 
workings in vicinity of shafts—extending to 200 or 300 yards— 
admit of lamps being worked considerably below ‘power with 
sufficient effectiveness, and actual lives were given—including 
breakages—showing at one pit an average of 2270 hours. The men 
who are required to act as examiners of machinery, and have no 
specifically regular work to do otherwise, replace lamps, and 
attend to an ional work ted with installation. Asa 
matter of fact the three installations now working at Cannock 
Chase have not necessitated the employment of an extra man. 

The only original feature—at least, the author presumed it to 
be so—is the utilisation of old iron and steel pit ropes for main 
and branch cables, From four to five miles of rope are worn out 
annually, be | from fin. to 1}in. diameter and over, and the 
conductivity of this has been proved to be about one-seventh that 
of a copper cable—of high conductivity—of similar dimensions. In 
the case of shafts, in order to avoid the injurious effects of water, 
the ropes are encased in wood boxes strung down the side of shaft 
and roughly insulated on brackets. Underground, one of the ropes 
is simply wrapped with old brattice cloth or tarpaulin. On the 
surface the ropes are laid in brick channels filled in with gas tar 
and coal dust, but it appears from the last trials that it is sufficient 
to lay the ropes side by side in the same material; there is no 
a jiable loss of current. The fact that old ropes are only worth 
a few pounds per ton enables a profuse use of cables to be made, 
and at one of the installations the current is conveyed a distance of 
nearly 13,000 yards—double distance—with a resistance of only 
‘05 ohm, nearly one-half of which is due to the insertion of a 
length of 1? high conductive copper cable. 

A brief description of the last installation—which includes 
lighting of all surface works—extending over five acres—the under- 
c workings in vicinity of shaft, and, at a distance of 620 to 
00 yards away, the church, schools, and houses was given. The 
author remarked upon the practicability of economical extension of 
installations by utilising old material such as ropes, old rails, water 
and gas mains, and gave the resistance of the latter as tried in one 
case, 
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THE ENGINEER. 


RAILWAY MATTERS. 


Tue Montags Review says that the Government has definitely 
rejected Messrs, Siemens and Halske’s project for a Vienna city 
railway. 

THE Mont Cenis and Mont St. Gothard Railway crosses the 
Alps at elevations of 4879ft., with ruling gradients of 1 in 33 in the 
case of the Mont Cenis line, and 1 in 40 and 1 in 38 in that of the 
St. Gothard. The Brenner and the Semmering Railway have 
ruling gradients of 1 in 40 to 1 in 43, The railway over the 
Blue Mountains, Australia, attains the summit by an almost con- 
tinuous gradient of 1 in 30 to 1 in 33, . 

An extraordinary accident occurred last Friday on the railway 
between the stations of Peypin and Sisteron, in the Department of 
the Basses Alpes. <A landslip from the Mont Gerves fel] on a train 
which was passing ai full speed. One first-class carriage was 
crushed by enormous blocks of stone. The engine was thrown 
over, and half of the train was buried underneath a mass of earth 
and stones, which is estimated to measure 300,000 cubic metres. 
The driver of the engine, the guard, and one woman were crushed 
to death, and seven others died subsequently, 


On Saturday night Whalley Viaduct, embracing forty-eight 
arches, on the Lancashire and Yorkshire Railway, subsided, it is 
reported, 18in. _ The subsidence was discovered after the Scotch 
express had passed over. On Monday the whole of the northern 
traffic was diverted through Burnley. Recently the viaduct was 
repaired at a cost of £14,000. The viaduct spans the river Calder, 
the banks of which are of a treacherous nature. The head officials 
of the Lancashire and Yorkshire Railway Company yesterday 
visited the scene of the occurrence, and a further disastrous develop- 
ment of the event is expected. 


THE total numbers of accidents in the first, second, and third 


quarters of this and last years in America, with the number of 
broken rails, were :— 


Bown P 
oken er n er 
Total. rail, ce t. Total. -- cent 
Second quarter ., 234 10 .. 48 218 8 a6 
Third quarter oe eo 259 8 31 
Total.. 888 .. 37 a4 024 .. 8 .. 90 


past a movement has been on foot amongst the 
in dh and Rosehearty, fishing villages, situate 
a few miles to the north of Fraserburgh, with a view to getting 
railway communication established between them and the latter 
nlace, In the end of last week the directors of the Great North of 
Kootland Railway received a deputation on the subject, and 
expressed their willingness to co-operate with the local promoters 
of the scheme. They agreed to work the line and guarantee 24 per 
cent. from its opening, with an increase contingent on certain 
specified increases from the traffic it yielded if the promoters found 
the capital, £40,000. The proprietors and business men of the 
district are to make an effort to do this, 

THE first railway in New South Wales, viz., the line from Sydney 
to Paramatta, fourteen miles in length, was opened for traffic in 
the autumn of 1855, or just a = of a century after the rail- 
way system had established a footing in Europe. This line had 
been undertaken by a private company, but owing to financial diffi- 
culties encountered before completion, the Government, having 
obtained an Act enabling it to purchase the railway and plant, took 
over the line, and at about the same time undertook the construc- 
tion of the short line of railway from Newcastle to Maitland, nine- 
teen miles in length, which had been projected by a private com- 
pany. Thenceforward railway construction has been carried on 
almost exclusively by the Government. 

Two men, charged at Crewe with having on two occasions 
placed obstructions on the North-Western Railway with intent 
to endanger the lives of passengers, pleaded ‘‘ Guilty.” At last a 
pair of these diabolical villains have been secured. It appeared 
that on November Ist a goods train passing near Liverpool Bridge 
encountered three bolts laid across the metals. The obstruction 
caused the engine almost to leave the rails. The prisoners were 
seen going away from the spot as the train The second 
= of endangering the Scotch express on November 2nd. 
The Scotch express left Crewe Station for the north at 1°42, In 
passing Liv: ll Bridge, at nearly the same spot, the engine ran 
over an iron bolt, a nut, and an iron boiler burr, which had been 
laid across the metals. The train had thirteen coaches on, with 
over seventy passengers, Fortunately the engine kept the rails. 


Tue Canadian Pacific Company is now engaged in constructing 
a new and large bridge over the St. Lawrence at Lachine, to be 
completed within twelve months of its commencement, and the 
125 miles of line to complete the Ontario and Quebec Railway, and 
bring it direct into Montreal, will, including a very dge 
over the Ottawa river, be com leted this ear, though tenders were 
only sent in at the end of May last. This bridge, the length of 
which between its abutments is 3454ft., will consist of fifteen spans, 
the roadway being carried on steel and iron girders. The two dee 
channel cantilever spans, of 408ft. each, will give 60ft. clear head- 
way for passage of ships. The remaining spans, viz., eight spans 
of 240ft., two spans of 270ft., three spans of S0ft., afford 28ft. of 
headway, sufficient only for smaller craft. The contract for the 
superstructure has been taken by the Dominion Bridge —— 
Lachine, and includes provision for about 2800 tons of .steel and 


For some time 
of S 


hehitan? 


800 tons of iron, 

Tue accidents on the American railways during last mber 
are classed, as to their nature and causes, as follows by the Railroad 
Gazette :—Collisions: rear, 38; butting, 17; crossing, 3. Derail- 


ments: broken rail, 1; broken frog, 3; broken bridge, 2; spreading 
of rails, 7; broken wheel, 3; broken axle, 10; broken truck, 1; 
broken draw-head, 1; broken brake beam, 3; cattle on track, 3; 
wash 2 5 misplaced 15; draw, 
rail removed purposely, 1; malicious truction, 1; p y 

isplaced switch, 2; unexplained, 11. Other accidents: Boiler 
explosions, 2; steam chest burst, 1; broken parallel rod, 4; car 
burned while running, 1; total-number of accidents, 135. Right 
collisions were caused by trains hreaking in two; five by mistakes 
in orders or failure to obey them ; four by failure to use signals 
oe omy three by misplaced switches and two by fog. Of the two 

roken bridges one was a small wooden one; the other was a new 
iron span, which was probably knocked down by a derailed car 
striking the end strut, 


From an inquiry as to how far the cn of the metro- 
polis is making more or less use of the Underground Railway for 
one of locomotion, it appears that in the year 1871, when 
he — of the metropolis was returned as 3,254,300, the 
total number of persons who travelled on the six metropolitan 
passenger-carrying lines was about 140 millions, being an average 
of forty-three travellers per 
population bad i d to 3,832,400, and the total number of 
passengers transported on the same railways to 217 millions, being 
an ye te fifty-six travellers per head of population. At the 
end of 1885 the population of London was practically 4,000,000, 
and the number of passengers carried by the above six railways 
was 224 millions, being an average of about fifty-five travellers per 
head, or one less than the average found for 1881, when no 
exhibition was open. This would appear to indicate either that 
& much smaller tage of the total population travelled, or 
that those who did made greater use of tramways, &c., and less 
use of the rail. These facts, a writer in the Zimes says, are 
calculated to create a little uneasiness as to the future of our 
great yomengenncnenyints railways. So far, at least, as the metro- 
polis is concerned, it is tolerably evident that the increase of 
traffic is neither keeping pace with the increase of 


passenger 
ulation—apart from ae. hibition traffic—nor with the 
Emeese of capital and wor! expenditure, 


NOTES AND MEMORANDA. 


Tuk amount of crude platinum mined in America in 1885 was 
about 250 troy ounces, valued at 187°50dols. This is exclusive of 
about 300 ounces of iridosmine, for pointing pens, 


Tuk production of metallic aluminum in America last year 
increased from 1800 troy ounces in 1884 to 3400 ounces in 1885, 
valued at 2550dols. Aluminum bronze, containing 10 per cent. 
— was made to the amount of about 4500 lb., valued at 


THE Moniteur Industrielle states that a mixture of oil and 
graphite will effectually prevent screws becoming fixed, and will 
protect them for years against rust. The mixture facilitates 
tightening up, is an exczllent lubricant, and reduces the friction of 
the screw in its nut. 


THE annual death-rate in London per 1000 from all causes, 


which had been 17°4 and 16°7 in the two preceding weeks, rose last | P 


week to 17 9, and exceeded the rate in any week since the middle 
of August last. During the first six weeks of the current quarter 
the death-rate averaged 17°2 per 1000, and was 27 below the mean 
rate in the corresponding periods of the ten years 1876-85. 


THE deaths registered during the week ending November 13th in 
twenty-eight, great towns of England and Wales corre ded to 
an annual rate of 19°5 per 10000f their aggregate which 
is estimated at 9,093,817 persons in the middle of this year. The 
six healthiest places were Brighton, Sunderland, Derby, Birken- 
head, Sheffield, and Bradford. In London, 2565 births and 1420 
deaths were registered. 


AccoRpING toa French contemporary, a good transparent cement 
may be made from the following recipe ;—Mix in a well-stoppered 
bottle 10 drachms of chloroform with 124 drachms of non-vul- 
canised caoutchouc in small pieces, The solution is easily effected ; 
when finished add 24 drachms of mastic, and let the whole 
macerate from eight to ten days, but without heat. A perfectly 


white and very adhesive cement is thus produced. 


CHAMOIS leather, so much used in the laboratory and experi- 
mental rooms, may be cleaned by rubbing into it eed of soft 
soap, and then laying it for two hours in a weak solution of soda 
and warm water. At the end of this time rub it until it is quite 
clean, rinsing it in clean warm -water, in which soda and yellow 
soap have been dissolved. It should then be wrung dry in a rough 
towel, pulled, and brushed. This process makes the leather soft 
and pliable. 


ACCORDING to experiments by L. O. Levoir—Jour. Chem. Soc.— 
the hardening of Portland cement depends on the disruption of 
each granule of the cement after it has been baked and moulded ; 
it is then covered with moisture and calcium carbonate; colloid 
silicates are also formed, which are gradually converted into 
crystalline modifications, a change dependent on the temperature. 
Experiments are quoted to show that the silica plays the most 
important part in the process. Cements, otherwise good, were 
shown to give efflorescent ote on their surfaces, some of 
calcium sulphate due to the sulphur of the coke used in the manu- 
facture, others of sodium carbonate, from the conversion of sodium 
silicate into carbonate by access of air. 


M. H. Moissan has given a simple method for purifying chromic 
acid from sulphuric acid, and states the action of anhydrous acid 
upon several simple bodies. Oxygen and ozone are not affected. 
If a mixture of chromic acid and sulphur in excess is heated, they 
combine with a very brilliant light, forming a brilliant lecture ex- 
periment. As soon as phosphorus and chromic acid meet, under 
proper conditions of heat, there is an explosion and incandescence. 
On heating a mixture of dry chromic acid and arsenic, there is a 
combination with brilliant light. Chromic acid when melted and 
maintained at a temperature of about 200 deg. violently attacks the 
metals, which are easily oxidised. With sodium there is an explo- 
sion with great heat and light. 


ACCORDING to experiments detailed by E. Michel—J. pr. Chem. 
—the setting of cement is dependent, firstly, on the dition of 


MISCELLANEA, 


Mr. G. Lixncwoon, superintendent of the Southend Waterworks, 
has accepted the office of resident engi the Bridgtown— 
Barbadoes—Waterworks Company, onl leave England at the 
commencement of next year. 


A NEw departure is being made in Kensington, with the sanc- 
tion of the United Telephone Company, in the sbape of a syndicate, 
on the American system, by means of which the tradesmen place 
themselves in telephonic communication with their best customers. 


ImpoRTANT works for additional coal-shipping facilities at Blyth 
are about to be undertaken, The intention is said to be to remove 
nearly the whole of the quay from the ferry-boat landing to the 
fish jetty, and provide tur the broadening of the river and the 
enlargement of the channel, so as to give turning space to steamers. 
THE Dover Town Council have ved to p te a Bill in 
‘arli t to acqui trol of Dover Harbour, now vested in a 
board, of which Lord Granville is the chairman, and the other 
members are representatives of the Admiralty, Board of Trade, the 
railways, and the Town Council. The Council contemplate exten- 
sions to accommodate the growing continental traffic, 


M. DE Lessers has returned in perfect health from his voyage 
to America, and the Zimes Paris correspondent says:—‘‘ He aftirms 
that the canal will be opened, as he has always said, in 1£89, even 
if the most difficult part of the cutting is not then complete. The 
portion then navigable will demonstrate to the most sceptical 
that the work will be completed within a period short enough to 
justify all the hopes originally entertained.” 

THE statue of Liberty on Bedloe’s Island, New York Bay, is to 
illuminated at night t1om the torch of the statue, which wi 
contain eight electric lamps, of six thousand-candle power cach, the 
light from which will be thrown directly upward, making a power- 
ful beam and cloud illumination. Four or cight lamps, of six 
thousand-candle power each, will r flect their light upon the statue, 
illuminating it, and causing it to shine forth in bright relief. 


THE Royal Commission on Ordnance, and upon the system under 
which patterns of warlike stores are adopted and the stores 
obtained and passed into the service, held its preliminary meeting 
on Tuesday, at 2, Victoria-street, Mr. Justice Stephen presiding. 
Sir Archibald Alison, Sir Walter Barttelot, M.P., Vice-Admial 
Salmon, Dr. John Percy, and Colonel Alleyne, secretary, were alsu 
present. The Commission eat for several hours, and arranged the 
manner of taking evidence, and then adjourned until 11 o'clock 


“Wednesday. 


A DEPUTATION from the Royal Dublin Society, formed 150 years 
ago for the promotion of manufactures, industries, and arts, waited 
on Saturday on the Cork Chamber of C and Shipping, to 
obtain their co-operation in a movement having for its object the 
foundation of an Irish Department in connection with the Man- 
chester Exhibition next year. The deputation mentioned that they 
had already received encouraging support in Belfast and Dublin. 
The Cork Chamber unanimously approved of the project, and a 
committee was appointed to further the object in view. 


Ir is often said that it is not the falling but stopping so shor* 
that hurtsa man. The British Medical Journal reports the case 
of a workman who fell a distance of 110ft. from the steeple of a 
church. In his fall he broke a scaffold, and, after passing through 
the roof of an engine-house, broke several planks and two strong 
joists, finally falling on some sacks of cement. As a consequence 
of this fall, one leg was broken, several small bones about the 
wrist were dislocated, and the back and hips were bruised, notwith- 
standing all of which the man left the hospital where he was 
taken for treatment in twelve days, with his broken leg in splint of 
— of Paris. Evidently there is a good deal in the way the fall 
is 


Ir is said that a material called cork stone is extensively used for 


building purposes in Germany and Belgium. Patents were secured 
for its manufacture in 1880. It is claimed for it that it is a nun- 


water, which should be as limited and uniform as p ; 
secondly, on the density and intimate mixture of the materials; 
and, thirdly, on the formation of calcium carbonate. Of the three 
principal constituents of cement, silica, lime and alumina, all are 
chemically active, but the proportion of lime need only be slight; 
the alumina determines the rapid setting, but the silica the per- 
manent hardening. The chemical change which conditions the 
setting only takes place to a slight degree, and is principally 
restricted to the ace. Analyses are given to prove that on an 
average not more than 5 cent. of the material becomes 
chemically combined. The is play no important part in the 


setting. 

Ina pa on the “Tension of Saturated Vapours over Liquid 
and Solid Substances,” by W. Fischer—Ann. Phys. Chem.—the 
author proves experimentally that tke tensions of aqueous vapour 
over ice and water respectively at Odeg. C. are not identical, but 
that the vapour tension curve of ice lies lower than that of water 
for corresponding temperatures, the two curves meeting at the 
melting point. is result was predicted by Kirchhoff from cal- 
culations based on the mechanical function of water in the two 
cases, (1) in which water at Odeg. was directly converted in 
vapour at Odeg.; (2) in which the water at 0 deg. was first con- 
verted into ice at Odeg., and then into vapour at Odeg. A quotient 
only experimen ex are those o t, ing 
to conclusions opposite to those of the author, but they are few in 


number, 

Gass, pee, sok metals can be soldered by an alloy 
made as follows—at least, a contemporary says so, we have not 
tried it:—Cupper dust, obtained by precipitation from a solution of 
the sulphate by means of zinc, is put in a vast iron or porcelain- 
lined mortar and mixed with strong sulphuric acid, specific gravity 
1°85. From 20 to 30 or 36 parts of the dust are taken, according to 
the hardness desired. To the cake formed of acid and copper there 
is added, under constant stirring, 70 parts of mercury. When 
well mixed, the amalgam is carefully rinsed with warm water to 
remove all the acid, and then set aside to cool. In ten or twelve 
hours it is hard enough to scratch tin. When required for use, it 
is to be heated so hot that, when worked over and brayed in a 
mortar, it becomes as soft as wax. In this ductile form 1t can be 
spread on any surface, to which it adheres with great tenacity 
when it gets cold and hard. This alloy is intended to be used to 
solder such articles as will not bear high temperature. 


THE total commercial product of coal of all kinds in the United 
States during 1885, exclusive of that consumed at the mines, 
known as colliery consumption, was 95,834,705 long tons, valued at 
152,919,108 dols. Of this, 32,265,421 long tons were Pennsylvania 


head of the population. In 1881 the | anthracite, valued at 72,274,544dols.; while of other coals, including 


bituminous, brown coal, lignite, and small lots of anthracite pro- 
duced outside of Pennsylvania, the production was 63,569,284 long 
tons, valued at 80,640,564 dols. at the points of production. The 
total production, including colliery consumption, was :—Pennsyl- 
vania anthracite, 34,228,548 long tons; all other coals, 64,840,668 
long tons; making the total absolute production of the coal mines 
of the United States 99,069,216 long tons, valued as follows :— 
Anthracite, 76,671,948 dols. ; bituminous, 82,347,648 dols.; total, 
159,019,596 dols. The total producti including local consump- 
tion—of anthracite, was 1,052,792 tons in excess of that of 1884, 
and its value was 10,320,436 dols, greater. roduction 
of bituminous coal was 8,889,871 tons , but its 
value was 4,930,582 dols. greater. The total production of coal of 
all kinds shows a net loss in tonnage of 7,837,079 long tons com- 
pared with that of 1884, but a gain in value of 15,251,018 dols., 
the increase in value, being due to an average increase of 25c. per 
long ton, The total value is about the same as that of 1883. 


ductor of heat, cold and sound. ‘The base of this material con- 
sists of pieces of waste cork, such as in many trades are thrown 
out unfit for use. These pieces, cut down to about the size of a 
pea, are mixed with a cement, consisting of mortar and clay, until 
each single particle is thoroughly coated with the cement, after 
which they are pressed into the proper shape and dried. From 
this manipulation results a porous body, resembling in appearance 
the so-salled Rhenish alluvial stone, but of much less spe- 
re a that of the cork brick amounting at most to 0 30 
or 0°35, 


TAKING the average amount of organic impurity contained in a 
given volume of the Kent Company’s water during the nine years 
ending December, 1876, as unity, Dr. Frankland finds the propor- 
tional amount contained in an equal volume of water supplied by 
each of the metropolitan water companies, and by the Tottenham 
Local Board of Health, was:—Kent, 0°5; Colne Valley, 0°6; New 
River, 0°8; East London, 1°3; Chelsea, 1°5; Tottenham, 1°9; 
West Middlesex, 2°0; Grand Junction, 27; Lambeth, 2°8 ; South- 
wark, 3°5. The Thames water sent out by the Chelsea and Weat 
Middlesex Companies again contained the very small proportion 
of organic matter which c! ised the samples during the three 
previous months, while the supplies of the Southwark, Grand 
Junction, and Lambeth Companies exhibit a noticeable increase in 
this respect, although the rtion is by no means excessive for 
this season of the year. All the samples were clear ard bright. 


Tue establishment of electrical communication, using the earth 
alone as a conductor, may, the Electrical World remarks, be said 
to be a ‘‘philosopher’s stone” to electricians. Not that such a 
method has not been hit upon and tried with some degree of 
success, for such is the case; but there is one great drawback to 
such systems, and that is their uncontrollability. Following its 
natural course of seeking the path of least resistance, the current 
passing through the earth as the only conductor does not dis- 
criminate between two instruments, upon only one of which it is 
intended to act, causing interference, and hence any extended 
application on this plan seems futile to attempt. Professor 
Dolbear shows a new method of telephoning without wires, 
which is adapted for short distances, But here again, as is pointed 
out, the lack of discrimination on the part of the current, if the 
expression may be allowed, dves not permit of more than one com- 
munication to pass at one time. Still, his method is interesting, 
and may be of service in some situations. 


It is sometimes a little difficult to find the real meaning of some 
of the American papers which publish engravings and text upon 

gi ing tt The American Mechanical Engineer either 
changes its opinions so quickly or forgets so readily, that before it 
has tilled one page it sometimes contradicts itself. Both the 
following paragraphs we extract from one page:—‘‘ Devices for 
dispensing with excentries on steam engines are numerous, but have 
the disadvantage that they introduce about twice the number of 
working parts and details to be kept in order, without any corre- 
sponding benefit. It will be a long time before the excentric is 
deposed. For its specific purpose nothing has yet appeared which 
is so simple and direct, so cheaply made, and so easily kept in 
order, or so universally understood by all who have charye of steam 
engines.” Then in describing Cawley’s “positive” valve gear it says, 
“This is a simple form of valve gear having a positive action which 
renders excentrics unnecessary, although supplying a curresponding 
motion to the valves, An excentric is a clumsy expedient fur 
giving motion to a slide valve, because virtually it is but a crank 


with an abnormally large pin: and the great friction due to it, 
although often overlooked in general practice, becomes very 
apparent when an attempt is made to convert rectilinear into 
circular motion.” This may not be either change of opinion or 
forgetfulness, but an evidence of perfect impartiality. 


Nov. 19, 1888. 
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NEW SEWAGE WORKS AT SOUTHAMPTON. 


WE publish on 405 a plan of the arrangerzent adopted at 
Southampton for the di: of town refuse and the clarification 
of sewag: at the Platfurm outlet by a scheme drawn up by 
Mr. W. B. G. Bennett, the borough surveyor, embracing fea- 
tures of an interesting character, recently brought into success- 
ful operation. In July, 1885, the scheme was presented and 
was sanctioned by the Local Government Board on the 5th 
of August. The refuse collected from house-to-house in 
Southampton amounts on an average to forty tons a day, and the 
problem hcw to dispose of this remained so far unsolved that 
there had been a “dust heap” of as much as 3000 tons in 
the yard at one time. The advantages of Fryer’s destructors 
being brought undér notice, a deputation was appointed to visit 
Leeds, Nottingham, and London, where the process had been 
adoptei, The committee advised the Corporation to adopt the 
system, the estimated cost of the works being £3300, which, if 
borrowed for sixty years at 3} per cent., would give an annual 
outlay of £132. Whilst the committee were dealing with this 
subject, they had also under consideration the necessity of 
clarifying the sewage before it was discharged into the river at 
the Platform outlet. The whole question remained in abeyance 
for nearly a year, clarification experiments being meanwhile con 
ducted at the Platform, and at length, in June, 1885, the Special 
Works Committee unanimously decided to recommend the 
Council to adopt the reports of Mr. Bennett, the borough sur- 
veyor, and to treat the sewage according to the plan proposed by 
him, and to apply to the Local Government Board for sanction 
to borrow the sum of £2700, the estimated cost of carrying out 
the work, for a term not exceeding sixty years. The sch of 


of the feed openings. These ashes being dry and warm absorbs 
the moisture in the sludge before it reaches the bright fire. The 
quantity thus to be treated does not amount to more than three 
tons in the twenty-four hours. In connection with the works a 
sludge cell is provided, and the sealed main will discharge direct 
into it if necessary, a stock being there kept for sale if the 
demand exists. At the bottom of the cell a drain, covered with 
a grating, will be constructed, so that the water can be drained 
out of the sludge, and, in a few hours, it will become sufficiently 
dry to admit of its easy removal and conveyance. It may be 
stated that the precipitation of the sewage has been in operation 
for the past fifteen months. Pending the construction of the 
mains connecting with Chapel and the completion of the 
destructor, the sludge has been carted there, and the whole 
hitherto disposed of in a lump sum for £125. Sufficient power 
is provided for treating the remainder of the town sewage dis- 
charging at Belvedere outlet, where the “A B C” tanks can be 
utilised under this system. An ejector arrangement, previously 
adopted at Southampton, for operation at the east side of the 
Bridge-road railway bridge, and which is used to lift the sewage 
from the Marsh low-level districts for transmission to Belvedere, 
and to prevent the flooding at high-water which was once so 
great a nuisance, is worked from the same air receivers. 

The system of chemical treatment of the sewage at the Plat- 
form is based on the fact that iron and alumina, in a soluble 
form, when placed into sewage, produces «a ‘precipitating action, 
and the practice has hitherto been to purchase from the manu- 
facturers the alum caké, but the alum cake is now produced on 
the sewage premises. By means of patent porous carbon, to a 
large extent, the sludge becomes deodorised and rendered 


treatment involved clarification at the sewage reservoirs on the 
Platform and the discharge of an effluent equal in purity to the 
standard required by the Rivers Polution Commissioners, 
together with the removal and absolute destruction of all solid 
matters. It had occurred to Mr. Bennett that the Fryer’s 
destructor might be utilised for the double purpose of destroying 
house refuse and garbage and the disposal of the sewage sludge 
remaining after the discharge of the effiuent, the tanks at the 
Platform being adapted for the process of clarification. These 
tanks are in duplicate, and are worked alternately, one being at 
rest while the precipitation is in progress and the other filling 
up, a constant flow in the sewers being thus kept up, 
and obviating the tidal locking which had hitherto been 
found so inconvenient. Formerly these sewers were “locked ” 
for about sixteen out of the twenty-four hours, but now—for 
this part of the scheme has been in operation for a year—the 
flow is continuous. These tanks receive the sewage of a district 
containing about 13,000 inhabitants. The drainage accumula- 
tion at the Platform amounts to 500,000 gallons in the twenty- 
four hours, the greater portion of which gravitates to the tanks, 
the rest, representing the comparatively small district drained 
by the Western Shore sewer, pasting independently through iron 
ow laid under the tanks right into the tide. The tanks 
therto, as we have already suggested, could be discharged only 
at low water, but under Mr. Bennett’s scheme it was necessary, 
in order to render them independent of the tide, to provide 
some method of discharging the effluent, and of raising the low 
level or Western Shore drainage from the pipes into the tanks 
for the purpose of treatment with that coming from the high 
level, before being passed into the tide. With this view two of 
Shone’s pneumatic ejectors were suggested by Mr. Bennett, one 
to be placed below the invert of the low-level sewer, the second 
being placed at the outfall end of the reservoirs below the 
inverts in a specially constructed chamber, to raise and discharge 
the effluent and sludge alternately by an ingenious arrangement 
sugge-ted by Mr. Bennett. Connected with the large ejector 
there is in each reservoir a pipe, the mouth of each of which is 
shackled to a buoy which rises and falls on the ball-cock prin- 
ciple, and keeps the pipe-opening a few inches below the surface 
of the effluent. The inlet in this arm is covered with a per- 
forated plate, which prevents the passage of solids, and the 
advantage of the arrangement is at once obvious, for, precipita- 
tion commencing at the top, immediately the clarification is per- 
fected to a certain depth a valve automatically opens which 
admits the effluent to the ejector, whence it is discharged at 
once. When the whole of the effluent has been dealt with, the 
buoy rests upon the floor of the tank, the mouth of the arm 
keeping above the sludge, at a sufficient height to prevent any 
of it passing into the tide, and then other valves are automati- 
cally opened whereby the sludge is admitted into the ejector 
and transmitted to Chapel Wharf by pneumatic force through a 
sealed main; nearly a mile in length, to be dealt with there as 
hereafter described. This main is of 5in. cast iron pipes, and, 
leading from the reservoir, passes along the Platform and Canute- 
road and across Bridge-road to the Corporation yard, where the 
destructor is erected. The sludge is passed along this main, and 
such portions as cannot be disposed of for agricultural purposes 
will be burned with the refuse and garbage carted from the town 
every day, not a vestige beyond this escaping the furnaces. The 
market priee of refuse for manurial purposes has been about 
1s. 6d. a load, but the supply is more than equal to the demand, 
hence the problem which is now about to be satisfactorily solved. 
This joint and combined work of refuse and sewage disposal and 
treatment embraces novelties which have not before been applied 
for this purpose in any other town in England, and it is claimed 
by Mr. Bennett that these will be worked for almost nothing 
per annum. 

The refuse destructor consists of six cells or furnaces, each 
being capable of destroying by fire between seven and eight 
tons of refuse and garbage per day. Everything in the borough 
which is obnoxious will be collected and, for the greater 
immediately destroyed, any portions usable being sold, but on 
the condition that it is at once removed. As the collecting carts 
arrive at the works they will pass up the inclined railway and 
discharge their contents direct in the cells, The burning will be 
continuous, day, night, and Sunday. In tion with this 
destructor, and inserted in the main flue, is a 30-horse power 
multitubular steel boiler through which the whole of the gases 
from the burning mass must pass to the shaft. A bye-pass is 
also provided in which a smaller boiler is inserted ; the object of 
this bye-pass being to enable the main flue to be cleaned or 
repaired without stopping the works. No obnoxious fumes 
will be perceived from the burning, and a great improvement 
has been made in this district of the town by widening the road 
and providing a large and open space. The steam generated in 
the boilers is utilised for driving an engine in the engine house 
adjoining, which compresses the air that passes into two large 
receivers near the destructor, and thence by a four-inch main to 
the Platform reservoirs, where it is automatically drawn upon 
by the ejectors and used by them when wanted. Not only does 
this compressed air work the ejectors, but it also furnishes a 
means of dealing with the sludge resultant from the precipita- 
tion, forcing it along thesealed main already referred to. The 
main passes up over the destructor, valves being placed imme- 
diately over the furnace lids, and can then be discharged at the 
pleasure of the workmen in charge upon the ashes in the mouth 


, and, being rendered destructible, can be treated in 
the destructor. Without the use of presses, which is attended 
with much expense in many other towns, the sludge will dry 
spontaneously by exposure, so that a material which can be easily 
granulated and will readily mix with the land for the purposes 
of manure is thus obtainable. Amongst the other methods tried 
at the Platform was the ordinary process of precipitation by 
lime, but this broke down in consequence of the foulness of the 
effluent. The carbon is mixed with water in a small tenement 
at the bottom of Lower Back-of-the-Walls, and is run into the 
main sewer through a pipe, and by the time the reservoir is 
reached the whole materials are thoroughly amalgamated, and 
precipitation and clarification at once commences, this process 
taking about an hour. For eagh tide 2 cwt. of carbon is used, 
the cost being about seven shillings a day. 

The cost of the destructor complete will be about £3600. 
Messrs. Bull and Sons were the contractors for the shaft, 
inclined roadway, engine and boiler-house, and brickwork of 
destructor. Messrs. Manlove, Alliot, Fryer, and Co., of Notting- 
ham, supply the destructor and construct the cells under the 
personal supervision of their sanitary engineer, Mr: W. Warner. 
Messrs. Hughes and Lankester, of Chester, were contractors for 
the ejector. The cost of the sewage portion of the works was 
about £2800. The annual outlay, Mr. Bennett believes, makes 
but little difference in the present rating. 

Air-compressors employed at Southampton Sewerage Works.— 
The present engines are a modification of a small plant that 
was put down at the installation of the Shone system, when the 
Corporation decided to sewer one of the low-lying districts on 
that system. The original steam and air cylinders were Qin. 
diameter, whereas the present steam and air cylinders are Qin. 
and l4in. diameter respectively, and have a stroke of 18in. The 
steam cylinders are worked without a condenser, with a cut-off 
of about three-quarters. The heat from the destructors is 
sufficient to supply the engines with steam, the pressure of 
which varies from 40 1b. to 801b. In substituting a l4in. for a 
Yin. air cylinder, improvements were made in the inlet and out- 
let valves, which were designed by Messrs. Shone and Ault, and 
which work very satisfactorily. The action of these improved 
valves has been tested by compressing air into two air receivers 
and also into 4500 lineal feet of 5in. air main, having a collective 
capacity of about 1130 cubic feet. The pressure in the air 
receivers rose from 0 to 22 1b. above atmosphere in 7} minutes 
after the two compressors had made 300 revolutions. The 
theoretical quantity of free air for the two air cylinders, 14in. 
diameter and 18in. stroke, is 1925°2 cubic feet. The actual 
quantity delivered was 17447 cubic feet. The barometer stood 
at 29in., showing that the atmospheric pressure was 14°25 Ib. on 
the square inch. The ratio of compression at 22 1b. pressure is 
equal to 36°25 + 14°25 = 2544. The total quantity of free air 
compressed into the receiver is therefore equal to (2°544 -1) x 
1130 cubic feet = 1744°7, assuming none of the pressure to be 
due to increase of temperature. The useful effect is thus 
nearly 91 per cent., which, considering the character of the 
compressors—which make no pretensions to high efficiency—is a 
very satisfactory performance. 

For working the sludge ejector 401b. of air pressure is required, 
but for working the sewage ejectors 10]b. only is required. 
When sludge has to be ejected one of the air cylinders is discon- 
nected from one of the steam cylinders, and both steam cylinders 
are then made to compress air in one air cylinder. By this 
means the higher pressure of 40 lb. is attained; but as this work 
is intermittent, and does not involve more than about one hour's 
compressing per day, the arrangement is a convenient one. The 
arrangement transmits the resultant sludge back to the wharf a 
mile away. Previously to the completion of the works the 
whole of the sludge was lifted out of the reservoirs and carted 
in covered carts at a cost of nearly £500 per year. All this is 
now saved, 


THE UNITED STATES NAVY. 


Secretary WHITNEY seems determined to give the United 
States something like a navy. Several advertisements have 
recently appeared in the New York papers of much interest. 
One is to the effect that the United States Government 
will pay 15,000 dols. for the best designs for ships of war. A 
lecturer at Greenock the other day is reported to have 
characterised this advertisement as an attempt to bribe officials 
in the employ of the British Government. This charge is con- 
sidered in America to be captious. The naval officials of the 
United States fail to see why the Government may not supply 
its needs in any open market; or why England, which builds 
ships of war for various countries, should draw the line at 
furnishing plans to the United States. Commodore Walker, 
Admiral Luce, and Constructor Wilson have published their 
views on the subject, and they all regard Mr. Whitney’s act as 
beyond fair criticism. ‘ New York,” says the special correspon- 
dent of the Standard, “has had some experience in bribery, but 
in no case has bri been attempted through the medium of 
an advertisement in the columns of a newspaper.” 


Another advertisement is dated October 29th. It invites 


tenders for one cruiser of about 4000 tons displacement, one 
cruiser of about 3700 tons displacement, one heavily armed 
gunboat of about 1700 tons displacement, one light gunboat of 


about 870 tons displacement, and one cruiser of about 4400 tons 


displacement. All these vessels are to be of the best and most 
modern design, having the highest attainable speed, and to be 
constructed in accordance with the plans and specifications 
approved by the Secretary of the Navy. Proposals for the con- 
struction of cruisers No. 1 and No. 2. and the two gunboats, 
authorised by the Act of March 3rd, 1885, will be received 
“from all American shipbuilders whose shipyards are fully 
equipped for building orrepairing -iton and steel steamships, 
and constructors of marine engihes, machinery and _ boilers.” 
Satisfactory evidence that the builders are such builders 
or constructors must accompany the proposals or be submitted 
to the Dapartment in advance. Proposals for the construction 
of the protected double-bottomed cruiser No, 3, authorised by 
the Act approved August 3, 1886, will be received “ from every 
American shipbuilder and other person who shall show, to the 
satisfaction of the Secretary of the Navy, that within three 
months of the date of the contract he will be possessed of the 
necessary plant for the performance of the work in the United 
States which he shall offer to undertake.” The evidence thus 
required must accompany the proposals or be submitted to the 
Department in advance. Proposals are divided into four classes, 
and may be made under either head, as follows—proposals for 
hull and machinery, proposals for hull only, or proposals for 
machinery only. 

Special proposals will also be entertained for the construction 
of hull according to the plans and specifications approved by 
the Secretary of the Navy; the contractor to put in engines, 
boilers, and appurtenances of any design which he may consider 
more suitable than those called for by said plans and specifica- 
tions, not to exceed, however, in weight, nor in the space 
to be occupied, that allotted in said plans and specifications, 
but no such proposal will be considered unless accompanied by 
full and complete plans and specifications of such proposed 
engines, boilers, and appurtenances, and a satisfactory guarantee 
of the results of the same if adopted. 

More suggestive still is an advertisement of the same date, 
intended to stimulate the steelmakers of the United States to 
produce armour and guns. “The attention,” runs the adver- 
tisement, “of all steel manufacturers of the United States is 
hereby invited to the requirements of the Navy Department in 
the way of armour-plates and heavy gun forgings, for the 
prosecution of work already authorised by Congress, This 
advertisement invites all domestic manufacturers of steol to 
specify, in competition with each other, upon what terms they 
will engage to prepare for the production of and produce the 
forgings and armour-plate required for modern ordnance and 
armoured ships ; and no bids will be considered except such as 
engage to produce within the United States either all the gun- 
steel or all the armour-plate—or both—specified in this adver- 
tisement ; nor will any bid be accepted unless accompanied by 
evidence satisfactory to the Department that the bidder is in 
possession of, or has made actual provision for, a plant adequate 
for its fulfilment. Bids are hereby invited for supplying this 
Department with the under-mentioned material : — About 
1310 tons of steel gun-forgings, of which about 328 tons will be 
for guns of 6in. calibre, 70 tons for guns of 8in. calibre, and 
912 tons for calibres between 10in. and 12in.—both inclusive. 
These forgings to be delivered rough bored and turned, 
and when in that state the heaviest forging which enters 
into the construction of a gun of each of the desired calibres will 
be about as follows:—6in., 3} tons; 8in., 5 tons; 10in., 9} tons; 
10Jin., 9} tons; 12in., 12} tons. All these forgings must he 
delivered within the following times from the closing of a con- 
tract, viz.:—For Gin. guns, twenty-eight within one year, and 
the remainder within eighteen months; for 8in. guns, within 
two years; for 10in. and larger guns, within two and a-half 
years. Preference will be given for earlier deliveries. Alao 
about 4500 tons of steel armour-plates, to be of the best mate 
rial and manufacture, shaped accurately after patterns to fit th- 
form of each veasel for which intended and of such sizes as ma 
be required, varying somewhat as follows:—20ft. by 8ft. by 12in. 
thick, 174ft. by 6ft. by 17in. thick, 114ft. by 4}ft. by 6in. thick. 
There will also be thinner plates.” 

There is at present no plant in the United States competent 
to produce the thicker plates named, and it is certain that unless 
the Government is prepared to pay an enormous price, it would 
not pay to put up plant to roll the comparatively few plates 
needed. If such works are established at all, which we doubt, 
then the United States must compete with our own makers for 
those foreign orders which alone can keep a large plant going, 


THE FLow or GAses.—At a recent meeting of the Paris 
of S:iences a note on the unequal flow of gases was read by M. 
Haton de la Goupillicre. Having in previous papers given a com- 
plete analytical solution of the various problems connected with 
this subject, the author here determines the true character of his 
formule in their relation to experimental applications, 

Biast Furnace StaG.—A new industry has been started in 
Middlesbrough, the object of which is to utilise blast furnace slag 
in a somewhat more definite and systematic manner than has 
hitherto been attempted. The works where it is carried on belong 
to a limited company, the managing director of which is Mr. J. A. 
Jones, One of the objects of the company is to make paving sets. 


These are uced by pouring blast furnace os into metallic 
moulds, then allowing the castings to cool slowly in an anneal- 
ing furnace. Without annealing, slag cast in whatever form is 


certain to fly to pieces by the unequal contraction which takes 
place as it cools. With annealing it can be cast into 
almost any form, and when finished is as hard and tough as a 
basaltic rock. Inasmuch as these sets are as serviceable as those 
which are hewn from whinstone, and much more — the 
manufacture and sale of them is of itself a good thing for C eveland 
and for all purchasing districts. But there are further manu- 
factures. It has been found that if slag which has been annealed 
be pulverised, and mixed with cement in certain proportions, and 
pressed into moulds, and put aside for, say, three months, it sets 
into a peculiarly firm, hard, and solid mass. The value of 
these qualities was soon perceived, especially as applied to the 
manufacture of concrete flagstones. msequently the 
referred to is now making these and laying them down for foot- 
paths, railway station platforms, and so forth, The standard size 
of flagstone is about 3ft. by 2ft. by 3in. They are exceedingly flat 
and th, and lly hard on the surface. When laid down 
in place, they form a beautifully even surface, far superior to what 
is ever obtained with the best Caithness flags. Town surveyors 
always prefer pavements laid with flags to those made by con- 
creting in place; for in the former case one or more flags 
can be taken up and laid down again should there be any 
settlement of the foundation below, or should it be necessary to 
get at any pipes or drains. But if an unjointed concrete pavement 
is interfered with, or any settlement takes place below, it can 
never again be put into as satisfactory condition as at first. Inas- 
much as Middlesbrough is a seaport town, and flagstones and 
paving sets are articles required everywhere, it is to be hoped that 
they will henceforth be exported coastwise and abroad. In this 
way something tangible might be done at once to find entployment 
for the idle to tide over the long-continued depression of trade, 
and at the same time to prevent a further accumulation of s'ag in 


the vicinity, 


| 

i 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents. | 


STEEL PROJECTILES, 


MoNnSIEUR,—Permettez-nous de vous adresser quelques observa- 
tions au sujet de votre article, “‘Steel Projectiles and Armour,” 
page 390, de votre numéro du 12 ct, 

Nous avons eu deux tirs 4 la Spezzia avec des projectiles de 
15 cm, contre une plaque du Creusot de 45 cm, d’épais seur—le leren 
Avril, 1886, le 2éme le 27 Septembre, 1886. 

Pour le tir d’Avril nous fabriquions pour la premiére fois de si 
petits projectiles, et pour nous rendre compte de ce qui convien- 
drait le mieux, nous avions fourni des projectiles de differente 
qualite, nous reservant de fabriquer ensuite la qualité qui s’¢était le 
mieux comportée au tir. 

Il n’est done pas étonnant qu’a ce premier tir nos projectiles ne 
se soient pas comportés de la méme facon, nous savions que cela 
devait arriver. C’était pour nous un tir d’étude. 

Tandis que l’usine Krupp arrivait 1A avec un matériel essayé 
depuis longtemps dans ses polygones, il nous suffisait 4 ce premier 
tir d’Avril d’avoir un projectile supérieur pour régler notre fabrica- 
tion ultérieure sur ce type. 

Aussi, dts que nous avons connu les résultats du mois d’Avril, 
nous avons fabriqué et livré au gouvernement italien un nouveau 
lot d’obus pareils 4 celui qui avait le mieux réussi. 

Le 27 Septembre dernier on a tiré trois obus de ce nouveau lot 
avec les péncétrations suivantes :— 


2, ” 233 min. appréciable ni fente ; 


No, 3, 9 248 mm. 
tandis que les obus de l’usine Krupp avaient pénétré dans les méme 
conditions :— 

No. 1, pénétré de 220 mm. 

No. 2, 223 mm. }rebondiaent sans fentes. 

No. 3, 99 226 mm, 

Ce tableau ¢tablit la vraie comparaison entre notre fabrication 
courante et celle de l’usine Krupp. 

Pour plus de détails sur le tir, voir !Engincering du 15 Octobre 
dernier, page 401, quia probablement eu ses renseignements par 
notre représentant Londres, 

(Par proo’n Jacob Holtzer et Cie ), 
A. BRUSTLEIN, 

Aciéries d’Unieux, Loire, le 15 Novembre. 


RAILWAY BRIDGE OVER THE RIACHUELO, 


S1r,—I have pleasure in answering the questions contained in 
Mr. T. Graham Gribble’s letter which appeared in your last issue. 
The vertical member of the main truss, to which he refers, namely, 
that marked A I, is a tie, and cannot under any condition of load- 
ing be subjected pressive stresses. The form of cross sec- 
tion—four channel irons—was adopted as the one best adapted to 
meet the requirements of the articulated junction of the cross 
girder with the main truss. The zig zag bracing was introduced 
for the sake of uniformity with the other verticals. 

The greatest stress upon A I—neglecting its own weight—is 
equal to the reaction at the end of the cross girder where loaded 
with its maximum live load. This stress is transmitted by A I to 
the joint A, where it divides, }iths of it travelling down the 
inclined strut A H to the left-hand abutment, and the remaining 
y'sth down the tie A K to K, and thence through the otker braces 
to the right-hand abutment, both increments being, of course, 
compressive in their nature. W. Huecu Woopcock, 

Victoria-street, Westminster. 

17th November. 


AN OLD PUZZLE ABOUT THE STRENGTH OF BEAMS, 


S1r,—Mr. Segundo, in his letter in your last issue, expresses 
himself so obscurely that it is difficult to determine exactly what 
he means. He states that ‘‘the results of tensile and transverse 
tests of specimens cut from the same piece of material show the 
same marked difference between the calculated stress—from the 
formula M = f Z--at the elastic limit in bending and at the limit 
in direct tension as exists between the breaking stresses in bending 
and direct tension.” 

Now it is already known from Spangenberg’s experiments that 
the elastic limit in bending is different from that in tension; but I 
am entirely at a loss to know what that curious fact has to do with 
the question raised in my paper. If Mr. Segundo doubts that the 
formula M = f Z is strictly true within the elastic limit, what he 
has to prove is that the stress for a given bending moment is not 
that given by the formula. But up tothe elastic limit the deflec 
tions of a bent bar agree with those calculated on the same 
assumptions as those on which the formula M = f Z is based; so 
that there is even experimental evidence that M = f Z is accurate 
up to the limit of elasticity. 

Mr. Segundo has come to the conclusion that the lateral 
connection of the layers in a bent beam influences the dis 
tribution of stress on the cross-section, and he seems to imply 
that that lateral connection influences the distribution of stress 
both within the elastic limit and beyond it. If he thinks that 
such an action sensibly affects the distribution of stress on the 
cross-section within the elastic limit, I believe he is in error. That 
point has been already sufficiently examined. Beyond the elastic 
limit the case is quite different, and I carefully avoided saying 
anything which would exclude such an action in explaining the 
apparent anomaly of the resistance to breaking of bent beams, 
But surely the first step to ascertaining whether such lateral action 
has any important influence, is to examine how far the resistance 
of bent bars can be explained by the known relations of stress and 
strain in cases where no such lateral action exists. Mr. Segundo 
writes a Ly od the object of which is to show that the tensile stress 
J in a bent bar on the point of breaking, calculated by the formula 


f= xy, is different from the tensile breaking strength. I showed 


that a great part of the discrepancy would be explained by takin 
account of the known relation between stress and strain beyon 
the elastic limit. If it still should prove to be the case that a 
residuum of discrepancy remains, it will be time enough to intro- 
duce the hypothesis of an action due to lateral connection—which 
surely is no new idea, but which has been in the mind of everyone 
writing on the subject. It was in 1855 that Mr. Barlow adduced 
the ‘‘ effect of lateral adhesion” in explaining the precise discre- 
a cy which is now under discussion. The following sentence from 
r. Barlow’s paper is worth quoting :—‘‘ The effect of the lateral 
action of the fibres or particles of abeam ... . diminishing the 
amount of compression and extension which would otherwise arise, 
constitutes in effect a resistance to flexure, . . . and explains the 
apparent anomaly in the amount of tensile resistance when excited 
by direct and transverse strains.” Mr. Segundo appears to have 
arrived at just this conclusion, and his experiments have taken 
exactly the same lineas Mr. Barlow’s. Now my point is that within 
the elastic limit this lateral action produces no im t effect. 
Beyond the elastic limit it may have a greater effect; but whether 
it has or not is best examined by first ascertaining what is the law 
of breaking of a bent beam when no such lateral action is assumed. 
As to Mr, Millar’s letter, I may say that I do not think Professor 
Rankine expressed himself with very great accuracy. In the case 
of cast iron there may be some additional resistance due to the skin, 
though, like Mr, Millar, I doubt if it is important. The anomaly 
be explained is present in the case of materials like stone, where 
there is no skin. W. OC. Unwin, 
November 15th. _ 


Str,—I see from your issue of to-day that in the publication of 
my letter of the 6th inst., with reference to ‘‘ An Old Puzzle about 
the Strength of Beams,” the values of the elastic limit in direct 


tension which accompanied the three curves have been omitted. 
As this is an important point in connection with the subject, I 
would be glad if you would insert them next week. First curve. 
wrought iron, limit in tension 20,1601b. per square inch; second 
curve, wrought iron, limit in tension, 32,4801b. per square inch; 
third curve, Bessemer steel, limit in tension, 54,0001b. per square 
inch, Ep. C. nE SEGUNDO. 
2, Aldridge-road Villas, Westbourne Park, November 12th. 


Srr,—On reading Mr. J. W. Millar’s letter, I was struck by 
what appeared to me to be the very high average modulus of 
rupture obtained by him; and as it is well known that he has 
conducted an extensive series of experiments on the strength of 
cast iron, I think it would be reine vo interesting if he would 
give a sketch of the testing machine he uses, and also state what 
quality of metal entered into the composition of the bars. 

Dundee, November 16th. Gro. C. Doucias. 


DIRECTORIES. 

Srr,—In reply to the letter of ‘B. T,” in your issue of the 5th 
inst, on the subject of “‘charging for entry of names in Directories,” 
we undoubtedly do limit the number of entries of each firm in our 
Trade Directories. Practical experience has shown us that, as a 
general rule, six trades fairly represent the limit of the number of 
manufactures that a firm y carries on. ere are, of course, 
many cases where this number of entries would not suffice, and 
in many such cases the hard-and-fast line is relaxed without any 
extra charge. Without some limit, however, to the number of 
entries allowed, vee A firms would insert their names under trades 
with which practically they were not connected, 

We may mention a t 1 case that occurred on the compilation 
of one of our trade books. A well-known first-class firm, in London, 
in an extensive way of business, requested us to insert their name 
under some eighty different trades, including ‘‘ Railway Locomotive 
Manufacturers,” and insisted that our book would be incorrect 
unless the entries were made as requested. One of our staff — 
called on the firm, it was admitted that no railway locomotive 
ever been made by them, “‘ But,” said they, ‘‘ we could make them 
if we received any orders for them.” An explanation of the 
objects and the plan on which the book was compiled resulted in 
the firm admitting that to insert the entries as proposed would be 
misleading, and the entries were reduced to some half dozen trades 
that correctly described the business carried on by them. 

51, Great Queen-street, London, KELLY AND Co. 

November 11th. 


HORIZONTAL ENGINES. 

S1z,—As a constant subscriber to your valuble paper, I take the 

liberty of writing to ask if you or any of your readers would kindly 

ive the benefit of Ein experience on a question that has arisen 

tween some friends and myself on a matter that I fancy will be of 
interest to most engineers. 

The point at issue is Suely whether, in the case of a horizontal 
steam engine, it is advisable to carry the piston-rod through the 
back cover of the cylinder and support it on a slipper guide, The 
advantage claimed for this over the single rod with piston at the 
extreme end is that there will be less wear on the cylinder. This 
argument is met by the very plausible objection that the deflection 
of the rod itself, anaes the further weight of the piston 
block in the centre of its length, entirely obviates any advantage 
that supporting the piston-rod at each end should give. That it is 
a ted point bet engineers is obvious from the number of 
large engines built by good makers with and without this attach- 
ment, if said to be an advantage, is it worth the extra first cost 
of slipper, guide and stuffing gland, and the up-keep of the latter ? 
And again, would a deep piston—recessed, of course, to lighten it 
as much as possible—not be a better plan to adopt to save wear in 
the cylinder? If you consider this a matter of general interest, 
and have , an insertion would much oblige. 

G iels, November 12th. Lone Piston Rop. 


LOCOMOTIVE ENGINE HISTORY. 

Srr,—In Pag report of the meeting of the Institution of Civil 
Engineers Mr. Woods is reported to have said that the new loco- 
motive Samson conveyed 107 tons of merchandise from Liverpool 
to Manchester, and that it was looked upon as an extraordinary 

rformance. I remember the first journey the Samson made 

rom Liverpool to Manchester, when she took fifty-two trucks 
loaded with cotton weighing about 252 tons, and she was followed 
by the Goliath with forty-eight trucks similarly loaded with about 
240 tons, making a total of about 492 tons, being the whole of the 
cargo of a pee | which was discharged direct into trucks and sent 
straight away to Manchester. After the trains had passed Eccles 
I walked down the line for some distance with Mr. Forsyth, and 
we found four of the fish-bellied rails with which the line was laid 
broken. I am under the impression that these rails were only 
28lb. per yard, and not 351b., as mentioned by Mr. Woods, 
though upon this point I am not quite certain. I think you will 
find the exact weights of these two trains in the Manchester 
Guardian of that date. R. STANNARD. 
Howden, November 16th. 


THE MARCHANT ENGINE, 


S1r,—You publish in your last issue a letter from the editors of 
the Electrical Review, and I ask the favour of a few words in your 
next issue in regard to the first fact in the so-called test. The 
carrier E which balanced the brake weight being removed, the 
gentlemen proceeded to run the engine at 140 revolutions with 
this brake weight hanging without clip on the 7ft. fly-wheel, on a 
portion of its top surface of about 48in. by 10in. I asked the 
question of those present—What was the action on the spring 
balance? And I was told that there was noaction at all, and that 
Mr. Gray tried the chain and found it slack. 

Now the coefficient of friction, per Rankine, for wet oak on 
metal—the condition of this suspended load—is from 0 24 to 0 26, 
and 750 lb. of load on the revolving circumference of a 7ft. wheel, 
at 140 revolutions, gives a velocity between the surfaces on which 


such load acted of about 3080ft, per minute, or ee 


000 
> 
say 17-horse power; and had the n action of such brake 
load been of the character contemplated and acted on in the attack 
on me, it should necessarily have recorded 531b. on the spring 
nce; whereas the record was nothing, and the engine was 
simply doing this amourt of work without any record whatever. 
when this load was clipped on the brake, with the effect spoken 
of in “Rankine on the Steam Engine,” page 14, eighth edition, 
revised, who says, “‘ The friction which a given pair of solid bodies, 
with their surface in a given condition, are capable of exerting, is 
simply proportional to the force with which they are pressed 
together.” So that I am allowed nothing on this brake load, which 
at its full clipped weight action would nt 68-horse power— 
although, of course, such brake weight should have been allowed 
me as a manifestly unrecorded work, and at the pressure repre- 
sented by the clip on such a load. If the weight did not record 
itself in the way stated, it certainly will not record itself when 
clipped; and the effect of the clip on such a load is the further 
work done by the engine, of which there is no other record what- 


ever. 

The fact is that these gentlemen first destroyed my method of 
balancing the weight. They then proceeded, in the face of a recorded 
fact under their observation, of 17-horse-power unrecorded, to deal 
with the unbalanced brake they had constructed by their action, 
as if it were a balanced Prony brake. 

My absence from the trial has also been written of, to my 
ay I was unaware of Mr. Gray’s coming, the other gentlemen 
had forced the matter on me in a threatening manner, and when 
I was preparing @ different brake. I left them to learn what an 
unbalanced brake meant, and only put in my appearance when I 


thought they would have learnt the lesson from exhibited facts, 
and with no idea that any man would, after what they so learnt 
by the fact of an unrecorded exercise of 17-horse power v the 
engine, have gone on to treat such a load to an unbalanced 

as they would treat the pull shown by a balanced one, and with- 
out allowing for the added clip action on what they had seen to be 
an unrecorded load. BR. M. MARCHANT. 

November 16th. 


[We prefer to leave Mr. Marchant’s letter without comment. He 
has requested us to out a trial of his engine to which we 
have consented, provided an agreement as to the mode of trial can 
be arrived at. Up to the time of going to press, however, we have 
received no reply to this offer.—Eb. E.] 


Srr,—I have read with interest a letter upon the Marchant 
engine by “ L, P. B.,” published in your last issue. As an old 
pupil of Professor Rankine’s, I would like to ask “‘ L. P. B.” when 
and where the Professor taught that saturated steam was liquefied 
by compression, if the heat due to the work done during corapres- 
sion were not abstracted? and, vice versd, when and where did he 
teach that saturated steam during expansion, and a 
upon a piston, was superheated? I was never taught so at G w 

niversity in 1870, nor does his treatise on the steam engine show 
anything of the kind. On the contrary, take Article 283, page 385, 
where Professor Rankine says: “It appears by computation that 
when steam is expanded in driving a piston, and receives no heat 
from without, a portion is liquefied.” Moreover, as to the different 
views taken by Professors Rankine and Clausius, according to 
“L. P. B.,” we find at the bottom of page 386 as follows: ‘* The 
prineiple just stated as to the liquefaction of vapours by expansive 
working was arrived at contemporaneously and independently by 
Professor Clausius and the author of this work in 1849. Its accu- 
racy was subsequently called in question, chiefly on the ground 
that steam, after having expanded by being ‘ wire-drawn ’—that is 
to say, by being allowed to escape through a narrow orifice—is 
superheated, or at a higher temperature than that of liquefaction 
at the reduced pressure. Soon afterwards, however, Professor 
William Thomson proved that those experiments are not relevant 
against the conclusion in question, by showing the difference 
between the free expansion of an elastic fluid under a pressure 
equal to its own elasticity, when the energy developed is all com- 
municated to external bodies—such, for example, as the piston of 
an engine.” ‘ ; 

If saturated steam be admitted into a non-conilucting cylinder 
and expanded, then compressed back again into the boiler in con- 
tact with the water produced by the work done during expansion, 
the indicator diagrams of the two performances will be absolutely 
identical. If, again, the cylinder be heated by a jacket supplied 
with live steam, so as to prevent liquefaction during be ponerwrmad 
then to put the steam back again into the boiler would require 
actually more work to be done upon it than it gave out while 
expanding; but at the same time its temperature when | 
the boiler would be higher than that of the live steam in it, 
the amount of extra heat imparted to the boiler would be exactly 
equal to that which it received from the jacket during expansion, 
which heat was, of course, abstracted from the boiler. . 

With regard to the end of the compression curve near the point 
E of “L. P. B.’s” diagram, I do not see how the steam could 
possibly be liquefied, and turned into red-hot water. It would be 
highly heated steam, at a density equal to that of water at 32 deg. 
Fah., and by no amount of compression, unless the heat developed 
by the work done were abstracted, could it be liquefied. How have 
the various been liquefied? Not by compression in non-con- 
ducting cylinders, but by taking away the heat developed. by 
compression entirely, and furthermore reducing the temperature of 
the compressed gas by a powerful cooling medium. As to the top 
of “L, P. B.’s” diagram, about which he app to be troubled, 
its shape depends entirely upon whether he wishes to make a closed 
cycle of it or not. If he intends to stop when the volume of the 
compressed steam is equal to the volume of 1 lb. of water at 
32 deg, and not force it back into a receiver at the it 
would then have, then the cycle is not a closed one, an would be 
represented as in Fig. 1. If forced into a receiver as just stated, 


the diagram will be closed at E—see Fig. 2—theoretically with a 
square top; in no case could it be pointed. ; 

“TP. B.” has grievously mixed up pounds and cubic fect of 
water at 32deg. Fah.; but that does not interfere with that which 
I wish to prove—viz., that Professor Rankine was not wrong, or at 
any time at variance with Professor Clausius; and also that 
saturated steam cannot be compressed into a liquid unless the heat 
due to compression be abstracted. AnTuHony 8. Bower, C.E. 

St. Neots, November 17th. 


Srr,—I am sorry to see that I have made a very stupid over- 
sight in my letter on this subject; I have apparently taken the 
volume of a pound of water as one cubic foot! 

Happily the error is so stupendous that it can be detected the 
moment my letter is read, and so corrects itself. Also happily the 
error does not in any way affect the conclusions or arguments con- 
tained in my letter. .- L. P. B, 

London, November 13th. 


AN INCANDESCENT LIGHTING SCHEDULE.—The following scale 
of rates adopted for the Edison plant at Middletown, Md., is from 
the Scientific American :— 


HOUSE RATES, Dols, 
1, 10-candle power light, per month .. .. .. .. 0.60 
5, 10-candle ” 
Each additional 10.cundle light , 40, 
SCHEDULE OF RATES FOR COMMERCIAL PURPOSES. 
Burnt till 10 p.m. 
10-candle power, each light permonth .. «2 «+ es 0.80 
82candle ,, ” 
Burnt till midnight. 
10-candle power, each light per month .. .. .. « 105 
24candle ,, ” ” 
82-candle sy, 


” ee 
Burnt all night. 
10-candle power, each light per mon 


24-candle ,, ” 


Rules and regulations.—Lamps pe ar to consumers by the 
company. Lamps carelessly or i 

the consumer. Plain wiring for lamps, everything properly con- 
nected, upon present gas fixtures or independent, free of ¢ e 
Any extra fixtures, shades, holders, and switches to be paid for by 
the consumer. The company reserves the right at any time to dis- 
continue current to prevent fraud or abuse. The company shall 
have the right to enter any house for the purpose of examining or 
removing any lamps, wires, or fixtures at a seasonable hour of 


day. Five per cent, added if not paid within five days. 


\ \ 
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TO OORRESPONDENTS. 
Registered Telegraphic Address ENGIEER NEWSPAPER, 
*,* All letters intended for insertion in THE ENGIN or con- 
taining questions, must be accompanied by the name 
of the writer, not 


good faith. No notice of anonymous 
communications, 
*,* We cannot undertake to return drawings or manvusoripts; we 


must therefore request i 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to ir destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

may probably obtain what you want from Messrs. Trilbner, 

te hill. 

J. W. (Faversham).— The turbine you speak of has a very good reputation, 
and will, we have little doubt, give you satisfaction. 

H. W. D. (Clough-hall).— The iron will waste away in the neighbourhood of 
the copper bolt, but the rate of waste will probably be very slow. If the bar 
be thickly coated with zinc—galvanised—then only the zine would be 
attacked, If the bar is well protected from the action of sea-water by good 
paint you have little to fear. 

G. B. G.—See “ Casting and Founding,” by EB. N. Spretson, published by E. 
and F. N. Spon. See also West's ‘* Moulder’s Text-book and American 
Foundry Practice,” 2 vols., published in England by Messrs. Triibner and 
Co, Also the ‘‘ Moulders’ and Founders’ Pocket Guide,” by F. Overman, 
published in England by Messrs. Sampson Low and Co, 

J. K. (Market Drayton).—J/ your heating apparatus is properly worked 
and does not leak it should not use a gallon of water per day. As to how 
much may be used if you are working it in such a way as to produce steam 
which escapes through the air venta, it ia impossible to say. You are evi- 
dently forcing the apparatus and working it too hot. You probably want 
more pipe surface, 
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Paper to be read, “ ond Mining in Parang, South " by 
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ImTY OF TELEGRAPH ENGINEERS AND ELEcTRICIANS.—Meeting at 
the Institution of Civil Engineers, 25, Great George-streel, 8.W., Thurs- 
ans Nov, 25th, at 8 p.m.: fine Predetermination of the Characteristics 
of Dynamos,” by Gis! Calis” discussion. ‘Some 
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EATH, 
On the 16th Nov., at Putney-hill Park, ALice Maup Mary, the beloved 
wife of W. H. Wurre, Director of Naval Construction and Assistant Con- 
troller of the Navy, and daughter of Mr. Francis Martin. 
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THE RESISTANCE EXPERIMENTS, 


Tue Resistance experiments so far tend to demonstrate 
that the total disablement or destruction of a modern 
ined. It was 
too hastily assumed that the explosion of a charge of 90 lb. 
of gun-cotton in contact with any portion of the hull under 
water would have such destructive effect as to overcome the 
protection afforded by a thick lining of coal and the cellular 
system of construction now always adopted in vessels of war. 

here are, however, certain considerations attached to 
this experiment which, if duly weighed, should reassure 
the advocates of the torpedo, and restrain the exultation 
of naval architects within reasonable bounds. We shall 
endeavour to place these before our readers briefly and 


4] impartially, reserving a fuller summing-up until the 


remaining experiments are concluded, as they are of 
greater importance than any of those preceding. It is the 
more essential to do this Bale the 7'imes, in a leadin 
article of November 3rd, leads us to believe that as this 
attack failed, in the broad sense of the word, similar 
attempts under different conditions would have a like 
result; and that although serious damage would be caused, 
the ship would remain “ floating and seaworthy, with her 
offensive powers not materially impaired.” We are not pre- 
= to accept this conclusion for the following reasons:— 
irst, let us consider the general effect of a submarine 
explosion. It closely resembles the action of gunpowder 
when ignited ina gun. We know that in the latter case 
a quantity of heated gas is formed, which in its power of 
expansion exerts force in all directions. Prevented from 
expanding by its rigid confinement, except in the direction 
of the bore, the gas attains its object by the displacement 
of the projectile. This is, in fact, the line of least resist- 
ance. When the same explosive is ignited under water 
the heated gas presses outwards in all directions, forcing 
the surrounding molecules of water against their neigh- 
bours, which are in turn propelled forward with ‘great 
violence. This effect continues until the back pressure of 
the liquid medium equals the now reduced pressure of the 
gas due to its expansion in the space vacated by the dis- 
laced water, which is likewise to some extent compressed 
the action of the gas. Though brought actually toa state 
of rest, the surrounding water is under the influence of t 
pressure, which by the law of fluids is transmitted equally in 
all directions. hen a vessel is sufficiently near the explo- 
sion to be struck by the water which has been soviolently dis- 
turbed, it will act upon her like a huge projectile, and it is 
obvious this range will be in proportion to the amount of 
explosive employed. This, combined with the resistance 
her hull offers, will also determine the effect produced. 

If the charge is too near the surface of the water, the 
liquid — above it will not restrain the liberated gas 
sufficiently to allow of its full power being exerted in other 
directions, and hence permits its escape into the atmosphere, 
throwing up the water in its way to a greater or less 
height, according to the thickness of the layer. The 
spectacular effect, therefore, afforded by the upheaval of 
a large and lofty column of water is no criterion 
of the efficiency of a submarine explosion, but, 
on the contrary, shows that much of its energy has 
been expended in the wrong direction. The amount of 
submersion to give the greatest lateral effect to different 
charges of explosive has been ascertained by practical 
experiments. For 1001]b. of gunpowder, it is stated to be 
10ft., while for the same quantity of gun-cotton it should 
be 15ft. As the charge employed against the Resistance 
was 90 Ib. of gun-cotton placed 10ft. Tove the surface, it 
is probable that some loss of power was sustained in the 
manner we have indicated. ‘Ata greater depth also the 
charge would have been to some extent under the vessel, 
where its —— effect would have been more severe, 
and where the construction of the hull cannot be as 
strongly fortified with coal as was the case in the Resist- 
ance. We are unable to state why a depth of 10ft. was 
selected on this occasion; but it may be due to the fact 


Tas-| that up to a late date most of our locomotive torpedoes 


have not carried a larger c than 40 Ib. of gun-cotton, 
and are usually run at 10ft. below the surface. 
Considerable stress has been laid on the fact that in this 
experiment the charge was in actual contact, and yet did 
not effect complete penetration. It is even gravely asserted 
that an actual torpedo would have rebounded a certain 
distance before explosion took place, and this would 
diminish its effect. In the first place, the detonation of 


fas gun-cotton is practically instantaneous, so that impact and 


explosion would be simultaneous. We are hardly 
prepared to allow an inch rebound, but will con- 
cede that until actual proof convicts us of error. In 
the second place, it is possible that a distance of three 
or four feet between ch. and ship would rather aug- 
ment than diminish the effect produced in the case of su 
an explosive as gun-cotton when sufficiently immersed. It 
is possible the intervening water thrown against the side 
of the ship would do more damage than the gas liberated 
in actual contact. At any rate, experiments some years 
ago with smaller quantities of both dynamite and gun- 
cotton showed that when exploded 4ft. from the bottom of 
a ship enormous damage was inflicted on her. 

Although it is generally estimated that gun-cotton is 
about four times more powerful than gunpowder, this does 
not appear to hold good under all conditions ; while, on 


the other hand, for certain purposes ten times the amount 
of gunpowder would not produce the same result. This is 
proved by the ease with which the ——e chain cable 
and wire rope can be ruptured by a small charge of gun- 
cotton, which even more than ten times the amount of 
gunpowder could not accomplish. This is due to the 
peculiar shattering action of detonated gun-cotton which 
the slower burning substance does not , its charac- 
teristic being more of the nature of a push than a 
blow. Taking into consideration the method in which the 
hull of the Spesistance had been strengthened for this 
experiment, and the exact locality chosen for the explo- 
sion, it is probable that less than twice the amount of 
gunpowder would have caused a more complete breach 
through the coal protection. The torpedo is stated to 
have fad everything in its favour, whereas, in our opinion, 
all the advantages were on the side of the ship. 
The attack was made at her strongest point, where the 
coal was specially dis: , and her shape under water 
lent no assistance to the explosive. To assume from this 
that if a similar torpedo struck lower down, or further 
aft, or against the propeller, the ship would still 
have “her offensive powers not materially impaired,” 
is to express an opinion with which few will be 
found to concur. Under the alternative circumstances 
mentioned, half the amount of explosive might practically 
disable the vessel, though her flotation n not be over- 
come. Whitehead torpedoes need not necessarily be 
limited to a depth of 10ft., as by slightly strengthening 
their construction they could be run 20ft. below the sur- 
face. We presume it will be allowed that this would 
increase their destructive power, especially in the 
vicinity of engines or boilers, which now occupy so much 


&|space. In a similar manner there is no difficulty in 


increasing the charge of a locomotive torpedo to a point at 
which it lone irresistible, whatever system of internal 
protection may be devised. This has, in fact, been going 
on for some time; more than one nation possesses torpe- 
does armed with 100 1b. of gun-cotton, and if we do not, it 
is simply because former experiments led us to believe 
sufficient da: would be caused by a less quantity. We 
can only consider that disproved on demonstration by 
further trials under conditions less favourable to the ship, 
and we venture to predict some delusions will then be dis- 
pelled which this particular experiment seems to have 
occasioned, 


CONDENSATION IN STEAM CYLINDERS, 


Dorine the discussion which took place on the late Mr. 
Wyllie’s paper on “Triple Expansion Engines ”—which 
aper will be found complete in our impression for 
Rebeadiee 5th—-Professor Kennedy referred at some length 
to the condensation which takes place in all steam engine 
cylinders; and he assumed that this might reach 25 per 
cent. of all the steam admitted to the engine. The period 
during which the existence of this condensation was 
doubted, or its importance denied, has long since passed 
away, and engineers now take the phenomenon as a matter 
of course; regard it as nothing curious; and manifest but a 
languid interest in the means by which it is brought 
about. This is not as it should be. Apart altogether 
from what we may term the commercial importance of 
cylinder condensation, it a special scientific 
interest of its own, and we hope to show before we have 
done that some obscure cause seems to play an influential 
part in bringing it about. In other words, the condensa- 
tion which takes place is in amount apparently dispropor- 
tionate to the means by which it is caused. If this 
proposition admits of being proved, it follows that certain 
received statements in thermo-dynamics will need revision. 
Among the ships named by Mr. Wyllie was the Para. 
On page 365 will be found a statement of her performance 
during a three days’ run. This vessel has a high-pressure 
cylinder 19in. in diameter, with a stroke of 33in. The 
internal surface of this cylinder and its ports amounts in 
round numbers, and adding the surface of one face of the 
piston, to 20 square feet. Now it is well known that 
under the most favourable circumstances 1°5 square feet of 
cooling surface in a surface condenser may suffice for one- 
horse power—a more usual and a safer allowance is 2 square 
feet. If then the first cylinder of the Pardés engine was 
surrounded with cold water kept running over it in a 
stream, and if the cylinder itself was of thin sheet brass in- 
stead of thick cast iron, it could scarcely be depended upon 
to condense more than 10-horse power of steam ; or assuming 
that 16 1b. were used per horse-power per hour, then the 
weight condensed under these conditions would have been 
160 lb. per hour. This is on the understanding that the 
cylinder surface would be as efficient as the tube 
surface of a condenser, which it obviously could not be, 
because the steam would not be cut up into small slices or 
threads, as it were,as it is cut up and subdivided by the 
tubes. The engines of the Para indicated 616-horse power. 
The steam used cannot well have been less than 16 x 
616=9856 lb. per hour. Not less than one-fourth of this 
was wnhenek: probably more. That is to say, 24641b. 
equal to 154-horse power per hour, were turned into water 


by 20 square feet of surface. Thus, it appears that. 


0°13 square feet of steam cylinder is as efficient for con- 
densing purposes as two square feet of smaii tubes 
immersed in cold water. The difference in temperature 
between the steam and the water may be taken at, 
say, 150deg.; but the entire — of temperature which 
existed in the high-pressure cylinder was only 69 ria 
It would seem that the best condenser which it is possible 
to use is a cast iron cylinder, surrounded by some medium 
which will keep it colder than the steam by about 69 deg. 
It will, perhaps, be urged that the whole condensation did 
not take place in the high-pressure cylinder alone. On 
this point, however, there is little room for doubt. It is 

uite true that the whole condensation does not take place 
there, but four-fifths of it does; and we believe that we are 
understating the facts when we take 25 per cent. as the 
loss. But to avoid controversy, we will concede that only 
one-half the whole condensation takes place in the first 
cylinder, Then—shutting our eyes to the truth that the 
low-pressure cylinder of triple engines always works quite 
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dry, and the intermediate cylinder nearly dry, notwith- 
standing the enormous dose of water it gets from its pre- 
decessor in the cycle—the facts are still quite contrary 
to what any one having experience in condensers alone 
would predicate. The available cylinder surface and its 
high temperature appear to be quite inadequate to cause 
the condensation of anything like the volume of steam 
which is, as a matter of fact, turned into water. What are 
we to say then? That the surface condenser is a very 
inefficient device for taking the heat out of steam, or that 
the inside of a cylinder is extraordinarily efficient ? 

It may be said, perhaps, that there is no true com- 
parison to be drawn between the cylinder and the con- 
denser, because in the first the temperature of the water 
produced remains very high, while in the case of the 
condenser it is very low. We do not forget this for a 
moment, and we reply that the latent heat at all events 
must be taken out of the steam before it can be reduced to 
the condition of water, and this bears a large proportion 
to the sensible heat. The comparison between the con- 
denser and the engine cylinder stands thus. Taking the 
initial pressure at 150 lb. absolute, in the high-pressure 
cylinder, its temperature will be 358 deg. As the range 
of temperature is 69 deg., the terminal temperature will 
be 289 deg.; each pound of steam condensed under these 
conditions will surrender 910 units of latent heat. If the 
steam was delivered at atmospheric pressure into the con- 
denser, each pound would give up A ne 1020 units. The 
difficulties of the surface condenser, it will be seen, are 
not enormously greater than those of the steam cylinder, 
notwithstanding that a lower temperature has to be got in 
the former than obtains in the latter. 

If we attempt to explain the wonderful condensing 
powers of the cylinder by the fact that work is being done 
in it, we shall not find ourselves helped much; because 
steam jackets in which no work is done are, curiously 
enough, remarkably efficient as condensers. From the 
jackets of a compound engine it is easy to get as 
much as 3 lb. of water per horse per hour, and after 
every allowance has been made, it will be found that 
afoot of jacket must be about as efficient a condenser 
as 5ft. or 6ft. of surface condenser tubing; and further- 
more, the jacket is quite incapable of entirely preventing 
condensation taking place inside the cylinder. Now, the 
means adopted for keeping the jacket warm are very efli- 
cient. Itis carefully clothed outside with felt and wood lag- 
ging, and its inner walls are kept warm part of the time by 
the steam flowing through the cylinder. It is known that 
while an engine is standing with steam in the jackets very 
little condensation takes place in them ; as soon as the engine 
begins to work, the drain traps on the jackets begin to 
work also. Virtually, then, we have a current of steam at 
rhythmically variable pressures acting powerfully to con- 
dense a body of steam nearly at rest on the other side of a 
thick cast iron plate—that is to say, the cylinder wall. 
That condensation should take place under the circum- 
stances is not wonderful, but that it should take place in 
enormous quantities, considering the smallness of the sur- 
faces involved and the moderate differences in temperature 
at opposite sides of the plate, is, we think, very wonderful, 
and deserving of far more consideration than it has yet 
received. 

A very large number of experiments has been carried 
out with steam engines to ascertain the relative value of 
jackets, &c.; but these prove little or nothing, save that in 
every steam engine there is a certain speed, pressure, ratio 
of expansion, and load which, gives a better result than 
any others with that particular engine. Something more 
than this is urgently required. If only cylinder conden- 
sation could be prevented avery great saving of fuel would 
be effected. As matters stand the steam jacket is at best 
but a poor expedient for effecting this, and it can only reduce 
condensation, not prevent it. The point to be decided, 
however, before any further progress can be made, is this. 
Supposing a steam engine was fitted with a “expen A non- 
conducting cylinder, how much steam would be condensed, 
or would any? We shall be told, no doubt, that thermo- 
dynamic laws prove that there would be no condensation 
in such a case, save that due to the performance of work. 
This last phrase means more than one thing—at least it can 

2 applied in more than one sense. Steam surrenders its 
latent heat with marvellous alacrity—so great that one is 
tempied, indeed, at times to dispute Sir William Thomson’s 
dogma, and assert that heat can pass from a colder to a 
hotter body. We shall not give way to the temptation, 
however; we shall content ourselves with re-stating that 
there are peculiarities in the behaviour of steam in a steam 
engine which do not appear to be consistent with certain 
thermodynamic laws. It is quite possible that on investiga- 
tion it will be found that there is nothing about the matter 
which is not explicable, but it is also probable that such an 
investigation as we speak of may reveal facts which are 
not known at present, and give us new data concerning 
the rate of transfer of heat between bodies of various 
kinds. It is, above all, desirable that the actual tempera- 
ture of the inside surface of the metal of the cylinder 
should be ascertained, and it seems that this could be done 
by a judicious use of a thermopile. There are experi- 
mental engines at most of our Universities now. What 
professor of engineering will be the first to break new 
ground, get out of the beaten track, and conduct a new 
experiment? A simpler investigation would consist in 
trying the effect of jacketting in an engine with glass 
cylinders. The experiment would have to be made on a 
small scale if the pressures were high, but with low pres- 
sures a cylinder 1ft. or more in diameter might be —in 
connection, of course, with a condenser. Glass cylinders 
have often been used for experimental purposes—on too 
small a scale, however ; but we have not heard of such an 
experiment with a glass cylinder and a glass jacket, so 
made that what took place in both could be seen. 


STEEL VERSUS STEEL-FACED ARMOUR. 

Srrone statements have recently appeared in print on 
the relative merits of steel and compound armour, the 
former being declared to be beyond all question superior to 
the latter. It has been stated that in al] competitive trials 


Schneider’s solid steel has beaten compound armour made 
on the English system; that compound plates have been 
known to break spontaneously from molecular action, and 
that the British Admiralty, having committed themselves 
to the adoption of compound armour too precipitately, 
have been prevented only by “conservatism and pride” 
from confessing their mistake, and adopting solid steel in 
preference. 

It is hardly to be expected that such statements should 
be allowed to pass uncontradicted by the advocates of com- 
pound plates in this country, and we have had our atten- 
tion ‘called to the matter. As our readers are aware 
we have for many years past followed the progress of the 
development of armour, giving original reports of experi- 
ments from observations made on the ground on each occa- 
sion as far as circumstances permitted, both in England and 
abroad, and much additional information has come into 
our hands which we have not been at liberty to use. We 
hardly think that we shall be accused of partiality. Cer- 
tainly no one who read our review on the Spezia com- 
petition of 1884, or the trial of the Griison armour last 
spring, would deny that we had not cordially praised 
foreign armour and tried to point out superiority and good 
features when we saw them. Some of our observations 
must at times have been strongly objected to at Sheffield ; 
at others we have been aware that this must have been 
equally the case at Essen and Creusot. It would be easy 
to give examples of these, but our object in referring to 
them is only to emphasise the fact that we have endea- 
voured to arrive at conclusions that would prove to be 
sound, and establish the value of our reports and reviews 
of these matters. 

For the present we must ask our readers not 
to accept the strong statements above referred to con- 
cerning the relative merits of steel and _ steel-faced 
plates. The advocates of steel-faced armour reply 
to them very directly. For example, they state 
that instead of steel plates beating compound in com- 
petitive trials, the reverse has been the case; that is, 
the compound have beaten the steel; that while it is 
ridiculously untrue to state that compound plates have 
broken spontaneously, it is notorious that steel plates 
have thus become fractured both before and after 
fixing on the ship’s side, while they are specially 
liable to suffer from changes of temperature. We 
need hardly say that we have never committed our- 
selves to anything sweeping of this character. We have 
reported a victory in favour of steel 19in. plates in the 
Spezia trial of 1884, and we have expressed the wish that 
the principle of a hard face and a tough back could be 
carried out with hard and soft steel successfully. On the 
other. hand, we have, as in the case of Amager and Ochta, 
recorded the victory of compound 12in. plates over steel ; 
and at Shoeburyness, in 1883, we reported that a Wilson’s 
compound 12in. plate backed by granite resisted a blow of 
about three times the energy per ton of plate that has 
ever been borne, so far as we know, by any other armour. 
In a review of Lieutenant Jacques’ pamphlet on “ Modern 
Armour,” which appears to furnish the groundwork of 
most that has been said against compound armour, we 
summed up our opinion that while solid steel had certainly 
resisted full front attack on a large scale as nothing else 
has done, it has to develope a good deal in three particular 
directions—hardness of face, toughness and softness of 
body, and certainty as to its qualities. 

The information now in our possession bears strongly 
on the last of these qualifications; but we do not propose 
to enter into the question now, but only to assure our 
readers that we have had important data put in our hands, 
for which it would be well to wait before coming to a 
conclusion on the relative merits of compound and steel 
plates. 


THE STRENGTH OF FLY-WHEELS, 


Tue destructive failure of a fly-wheel not long since 
at Brymbo calls attention once more to the somewhat 
reckless fashion in which fly-wheels are worked. The 
bursting of a fly-wheel is usually due to a failure on the 
part of the governor to prevent undue acceleration of the 
engine. In the Brymbo case it appears that something 
went wrong with the throttle valve, and the engine ran 
away. A fruitful cause of such catastrophes is the break- 
ing down of the gear by which the governor is driven. 
The governor ceases to revolve, the balls fall together, the 
throttle valve—or its equivalent—is thrown wide open, the 
engine races and the fly-wheel bursts. To overcome this 
difficulty the governor is sometimes so made that when it 
stops and the balls are in their lowest position the throttle 
valve is closed. In order to start the engine the throttle 
valve is disconnected from the governors. As soon as the 
engine has acquired its proper speed the connection 
between the two is re-established. Fly-wheels, however, 
burst now and then without any failure on the part of the 
governors; and there can be no doubt that they are often 
run within an inch of their lives, especially in ironworks, 
where very many wheels are driven at a t pace in order 
that they may have momentum enough to overcome the 
resistance offered by the iron to the rolls. We propose to 
say here something on this subject which may serve to open 
the eyes of certain of our readers to the dangers which 
they incur. 

The centrifugal force tending to burst a fly-wheel is 
very easily calculated. It operates in all cases radially, and 
can be resolved into a circumferential strain in more ways 
than one. That which we shall use in the following 
article is riot that usually adopted, but it possesses, we 
think, several advan Assuming that the rim is 
symmetrical in cross section, then the circle of rotation will 
fall half way between the inside and outside of the rim. 
The centrifugal force will be found by multiplying together 
the radius of the wheel, its weight, the number of revolu- 
tions squared, and ‘00034. Let the weight of a 
wheel rim be 10 tons, or 22,400 lb, let the mean 
radius be 9ft., and the revolutions 70 per minute. 
A little calculation will serve to show that the cross section 
of the rim must be about 130 square inches, We are entirely 
neglecting the weight of the armsand boss. The action of 


centrifugal force will be precisely the same as that of steam 
tending to burst a boiler, because the steam acts radially, 
just as centrifugal force does, We may imagine the whol; 
rim to be cut up into very small segments, and each held 
to the centre by a wire. If any wire broke, the segment 
previously held in place by that wire would fly out. In- 
stead of wires, the fly-wheel rim is held together by the 
cohesion of the segments. The wheel rim may be con- 
ceived as cut up into segments, each with a mean thickness 
of lin., and weighing about 33 1b. The centrifugal force 
will then be 9 x 33 x 70* x ‘00034 = omitting fractions, 
495 lb. That is to say, if each segment were held to the 
shaft by a wire, the strain on that wire would be 495 Ib. 
Let us suppose that our fly-wheel is 12in. wide by 10 8in, 
thick, then the conditions will be precisely the same as 
that of a boiler with a shell 18ft. in diameter and 10°8in, 


€ 
thick, submitted to a pressure of * = 41 Ib. in round 
numbers per square inch, 
Now it may be worth while here to explain that in calcu- 
lating the strength of a boiler, it is right to regard it as com- 
of halves, and to calculate the bursting strain on each 
In terms not of the semi-circumference but of the semi- 
diameter. For a mathematical demonstration of the truth 
of this proposition, we may refer our readers to Wilson on 
“Steam Boilers,” Chapter II. In the case of our fly-wheel 
then we have a rending pressure of 41 lb. per square 
inch exerted over a surface equal in width to the breadth 
of the fly-wheel rim, and in length to the diameter of the 
wheel. The first dimension is 12in.; the second is 
12 x 18 = 216, and 216 x 12 x 41 = 106,272lb. But 
there are two sections of the rim to sustain this, because, 
before the wheel could be fairly broken in two, the rim 
must be torn asunder in two places. Therefore the rend- 
ing strain on any section of the rim will be half 106,272 Ib., 
or 53,1361b, As the section is 130 square inches, then the 
strain will be Sass = 4091b. nearly As two tons per 
inch is considered to be sufficient tensile stress to put on cast 
iron, it will be seen that our fly-wheel has a considerable 
margin of safety. As the centrifugal force increases as the 
square of the velocity, if the number of revolutions was 
doubled, becoming 140, instead of 70, stress would reach 
1636 lb. If the speed reached 280 revolutions, the stress 
would be 65441b. on the square inch, or considerably beyond 
the limit of safety. ‘We have entirely neglected the 
assistance which the arms give, and properly so. The 
arms, by setting up initial strains in cooling, are often 
a direct source of weakness instead of strength A 
fly-wheel must depend for strength on its rim, and if this 
is not ample then the wheel is unsafe. When it is borne 
in mind that the rims, especially of large wheels, are 
usually cast out of very common cheap iron, that they may 
be full of blowholes, and that the cross section is some- 
times made up of mouldings and fillets of very variable 
thickness, it becomes obvious that a large factor of safety 
ought to be always allowed. ‘ 

e once heard it urged that if a wheel of one section 
was too weak, it was easy to improve it by adding on to 
the pattern, so as to put more metal in the rim. This is 
a mistake into which founders sometimes fall. It is 
enough, however, to mention the error to correct it. The 
bursting strain is a function of the weight of the rim, and 
any addition to the cross-section must augment the weight, 
and therefore the stress, in just the same proportion. A 
wheel may be strengthened by casting it as a disc, great 
care being taken, however, that it is cooled very slowly 
and equably to prevent contraction strains being set up, 
which will sometimes burst such a wheel when it is put in 
the lathe to be bored. A far better plan is to hoop it with 
wrought iron or steel. We augment the section in this 
way, it is true, but with a metal about three times as strong 
as cast iron. Such expedients, however, are only applicable 
to small fly-wheels, such as those fitted to ploughing and 
traction engines, which are sometimes run at dangerously 
high speeds. It is easily shown that there is a certain 
velocity of rim which must not be exceeded. Thus, for 
example, the wheel which we have cited has a circum- 
ference of 56°5ft., and makes seventy revolutions per 
minute, or 66ft. second very nearly. At this the wheel 
is quite safe. If the diameter were halved, then the 
number of revolutions might be doubled and the wheel 
would still be safe, because the velocity of the rim 
would remain 66ft. per second. A speed of 80ft. per 
second is generally regarded as about the highest at 
which it is safe to run a fly-wheel, but this velocity is 
often exceeded in rolling mills. We have said nothing 
concerning the method to be adopted in securing the halves 
of a wheel to each other, such as by dowels and cotters, 
or hoops shrunk on, or bolts and nuts. It is not necessary 
to do more than call attention to the necessity which exists 
for making these very strong. It must not be forgotten 
that when heavy wheels, such as those used in sheet mills, 
sometimes weighing as much as 60 tons, are used, there is 
a very great strain brought on the bolts, &c., be weight 
of that half of the wheel which happens to be below the 
shaft, in addition to the stress caused by centrifugal force. 
One case is mentioned in which just after an engine had 
been started, before more than a revolution bad been 
made, half the wheel cm into the pit, while the other 
half turning over, fell with a crash on the crank and con- 
necting-rod, and so smashed up the engine. Several cases 
are on record in which wheels have gone to pieces entirely 
through the failure of the cottersin the dowels. A fly-wheel 
is now and then looked on as a very unscientific and simple 
piece of work, but its proper construction and use demand 
something more than a superficial acquaintance with certain 
natural laws, and ignorance or neglect of these laws may 
result in loss of life and serious destruction of valuable 


property. 


A CHANGE IN SHIPBUILDING. 


Ir is well known that during the past two months a number 
of orders have been given out for new vessels; but it has not 
been noticed in print that there is a very significant fact in con- 
nection with these orders. For eight or nine months previously 
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there have been few orders given for cargo-carrying steamers 
purely. In the steamers ordered on the north-east coast there is 
a large proportion of these. This in itself is not to be wondered 
at, for the losses of this type of veesel have been heavy through- 
out the year, and replacement of some of the vessels lost was to 
be expected. But whilst the vessels lost were iron steamers 
fitted with compound engines, the vessels ordered are, in far the 
greater number of cases, to be built of steel, and are, in every 
case of which we have been able to learn particulars, to have triple 
expansion engines. Thus, at West tartlepool, one builder has 
booked orders for six steamers, five to be built of iron, and all to 
have triple expansion engines. At one of the marine engine 
works in the locality the whole of the orders, which include work 
for six months, are for the popular type of engines. This 
increasing use of steel has given to the steel-making firms 
abundant employment for some time to come, and has driven up 
the price. The change in the metal for the carge steamers 
aud the use of the newer engines for them, points in two 
directions—increased economy for the new steamers, and 
a sterner competition for the existing vessels of the older 
type. Of course, against the latter is. to be set that im- 
provement in the range of steamer freights which has com- 
menced, and which—after a possible lull and partial retreat in 
the depth of winter—may be more fully known when, next year, 
trades that will soon close may open out again. Every rise in 
the rate of freights means that the older vessels will be able to 
earn a profit where, with the low range of freights, they were 
unable previously. But apart from that, the competition will 
be the keener with the new and more economically-working 
steamers which have of late been ordered. Some of the owners 
of older vessels are endeavouring to adopt systems of using 
“ duff,” or very small and cheap coal, with the aid of forced 
draught, and it is claimed that this is very successful in 
increasing profits. A pailiative like this may for a time succeed, 
but it will be for a time only, for there can be no doubt that the 
tendency to build boats which will work more economically will 
in time become universal; and as the steamers of this class 
become more and more numerous the tendency will be that more 
work will be done by them at a given cost, and that the range of 
freights may move on the whole downwards. The prospect, 
therefore, is one of some gravity for the owner of steamships, 
and it ought to induce him to endeavour to reduce some of the 
charges, such as that of insurance, which are more and more 
pressing in their nature as the whole of the freights tend down- 
wards; and the movement of freights over a period has been in 
that direction, and with the growth of the merchant navies of 
the world will continue to be so, and economical working 
increasingly a necessity for the shipowner. 


LITBRATORH, 


The Coming Deluge of Russian Petroleum. By Cuartes Marvin, 
London: Anderson and Co. 1886. 

Mr. Marvin has written many books dealing for the 
most part with the districts surrounding the Black and 
the Caspian Seas, The most celebrated of them is “ The 
Region of Eternal Fire.” The pamphlet before us is not 
less sensational than its predecessors, save in so far that 
being much smaller, there is less room for startling state- 
ments; but Mr. Marvin has made the most of his space. 
He is no lover of Russia, and the object of the pamphlet 
is to suggest that English shipowners ought to carry 
petroleum from the Black Sea, instead of leaving Germans 
to do the work. Mr. Marvin has in this respect our 
warmest sympathies and our best wishes for his success, 

It is very difficult to prove a negative, and we have not 
the power, even if we had the will, to disprove Mr. 
Marvin’s assertions, ‘That there are, however, quantities 
of petroleum to be obtained at Baku and in the district 
surrounding it no one will attempt to deny ; yet we think 
that Mr. Marvin would have strengthened his case by 
moderating his transports. Here, for example, is an extract 
from his 8 

“ OF the 500 wells at Baku the majority are situated on 
the Balakhani Plateau, eight or nine miles to the north of 
the town. Most of the great fountains of recent years 
have occurred in this district, including the Droojba, 
which in 1883 spouted at the rate of 3400 tons aday. The 
latest ‘Spouter’ of Tagieff’s, however, was the offsprin 
of a fresh locality. Three miles to the south of Baku, an 
eleven or twelve miles from the Balakhani Plateau, is the 
gg of Bybyibat, forming one of the jaws of Baku 

ay. There are only a few wells there, and the locality was 
never regarded as a serious rival to Balakhani. At this 
— Gospodin Tagieff began boring two years ago. 

etroleum was reached in due courze, but after a while 
the flow subsided, and the oil had to be pumped to the 
surface. Later on, the yield diminishing, Tagieff resumed 
boring operations, At its best, the well had never yielded 
more than 16,000 gallons a day, which is not enough to 
excite rivalry at Baku. Hence Tagieff had no competitors 
to speak of at Bybyibat. On the 27th September the 
boring tool touched oil at 714ft., and the oil began to spout 
with a force unparalleled in the annals of Baku. ‘From 
the town,’ says the Baku IJsvestie,‘the fountain had the 


appearance of a colossal pillar of smoke, from the crest of ' 


which clouds of oil sand detached themselves and floated 
away a great distance without touching the ground. 
Owing to the prevalence of southerly winds, the oil was 
blown in the direction of Bailoff Point—on which Baku 
Dockyard is situated—covering hill and dale with sand 
and petroleum, and drenching the houses of Bailoff, a mile 
and a-half away. Nothing could be done to stop the out- 
flow. The whole district of Bybyibat was covered with 
oil, which filled up the cavities, formed a lake, and on the 
fifth day began pouring into the sea. The outflow during 
these days was estimated at 300,000 or 400,000 or 
5000 or 6000 tons daily. On the sixth day the wind 
freshened, and the oil soon began flying all over the town. 
The square in front of the Town Hall of Baku was 
drenched with petroleum, which even fell on houses in the 
outskirts to the north. The loss of oil was prodigious.’ 
On the eighth day the maximum was reached, the oil then 
spouting at the rate of 11,000 tons, or 2% million gallons a 
day. To prevent the petroleum being totally lost, attempts 
were made to divert the stream flowing into the sea into 
some old wells, After the tenth day it began to diminish, 
and by the fifteenth day the engineers had so far got it 
under control that the outflow was only 60,000 pods, or 


about } million gallons a day. Altogether over 10,000,000 
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allons of oil came to the surface, and most of this was 
= for want of storage accommodation.” 

This reads well, yet we are uncivil enough to ask how it 
was known that the well delivered 11,000 tons of oil a 
day? The Baku Jsvestie, it will be seen, is not particular 
to a thousand tons or so a day, more or less; but Mr. 
Marvin is minute, 11,000 tons or 2? millions of gallons a 
day running to waste. That is his statement; we are not 
told how he measured the oil. After the tenth day the flow 
began to diminish, and we are told that the engineers got it 
under control; we are not told, however, whether the 
diminution was due to the engines or to the failure of the 
supply. This question of failure of supply Mr. Marvin 
touches very lightly, yet it is all important. The Baku 
district is like that of the United States. Then there is 
every reason to conclude that the supply can only be tem- 
porary; butin any caseit must, after every allowancehas been 
made for Mr. Marvin’s vigorous imagination, be enormous 
—large enough to make it worth England’s while to keep 
the carrying trade in Russian petroleum as much as possible 
in her own hands, At present it seems that sixteen 

allons of crude oil can be bought for one penny, while 
ne oil is worth in Baku only three farthings per gallon. 
To import this and retail it at 6d. a gallon ought to leave 
alarge profit. Russia seems determined to make the most of 
the harvest. There are now 120 firms refining oil round 
Baku, and procuring yearly 120 millions of ons, 
It is unnecessary to quote largely from Mr. Marvin's 
pamphlet, because those interested in petroleum can 
obtain it for a few pence. We cannot, however, suffer 
some of Mr. Marvin’s statements to pass unquestioned. 
Thus, for example, when he tells us that in America there 
are oil wells 5000ft. deep, we venture to ask for the names 
of these wells, their locality, and the authority on which 
he makes the statement. His calculations concerning its 
value as a fuel are, to say the least, wild. For <a he 
estimates its value as two and a-half times that of coal. 
“One thousand tons of oil not only goes as far as 2500 
tons of coal, but takes up only the bunker space of 500 or 
600 tons, and allows the nce of 2000 tons to be applied 
to passenger or cargo purposes. If one applies this illus- 
tration to the rapid Cunard Liner Etruria, which has to 
carry 3000 tons of coal, and in consequence has a capacity 
for only 400 tons of cargo left available, one can perceive 
an enormous economy in liquid fuel.” The figures we 
should give are somewhat different. A ton of crude 
petroleum will in practice make as much steam as about a 
ton and a-half of coal. Refined petroleum has a higher 
value, but of course this cannot be used to propel 
steamers, because it is too costly and too inflammable. 
The specific gravity of the crude oil is about ‘87—that is 
to say, it is much lighter than water; 36 cubic feet of 
water weigh one ton; a ton of oil will occu = cubic 
feet. This happens to be just the space occupied by a ton of 
coal as stowed in a ship’s bunkers, consequently there would 
be no saving in 8 per ton. Instead of carrying 
3000 tons of coal, the Etruria would carry 2000 tous of 
petroleum, and the saving would amount to 1000 tons of 
space and weight. This is not quite what Mr. Marvin 
says. If he is right, then Astatke, or the refuse used for 
fuel, weighs, bulk for bulk, just twice as much as coal. That 
oil will be largely used instead of coal as a fuel for steamers 
in the near ah is, we think, highly probable; but 
exaggerated statements in favour of it will not hasten its 
extended employment. 

It would appear that there are no gas wells in the Baku 
district. Mr. Marvin certainly does not mention any. 
Possibly they will be discovered in the future. It can 
hardly have failed to strike our readers that the develop- 
ment of the petroleum industry has been recently very 
rapid, and oil has been found in far from likely places. 
No doubt the liquid will play a very important part in the 
future, and we can safely recommend those who are now 
seeking for remunerative freights to read Mr. Marvin's 

mphblet. As we have said oer even after some of 
fis statements have been discounted, and due allowance 
has been made for Eastern hyperbole on the part of those 
from whom his information has been derived, enough 
remains to interest and even startle the English reader. 
Mr. Marvin, it must be added, personally thoroughly 
knows the whole district concerning which he has written. 


Calvert's Mechanics’ Reference Book of Practical and Entertaining 
Information for Handicraftsmen : being the Series of Calvert's 
Mechanics’ Almanack from 1880 to 1885 inclusive. London 
and Manchester: John Heywood and John Calvert. Man- 
chester, 1886. 


Calvert's Mechanics’ Almanack is so well known and so 
well appreciated by those for whom it is more particularly 
compiled, and by a good many in more ambitious positions, 
that it is unnecessary to do much else than say that 
this volume contains the six Almanacks for 1880-85, sup- 

lemented by a short practical treatise on mensuration. 

here are few things more difficult than the selection of 
the matter with which to fill a limited number of pages for 
a special purpose. There is always an unlimited supply to 
draw upon; but the selection for a particular object 
always tests the powers of any compiler. This work 
has been remarkably well done in Calvert's Mechanics’ 
Almanack. It combines the Almanack, which is chiefly 
technical in its references, with articles, and notes of 
the instructive kind, of the teaching kind, and of the 
amusing kind, They are selected with a very exact appre- 
ciation of what the intelligent workman and the appren- 
tice require, and much of the information is so well 
conveyed in the articles and notes, many of which seem to 
be specially prepared for the Almanack, that they are 
thoroughly deserving of the permanent character given to 
them by the bound volume before us ; and there is perhaps 
not a book which commends itself more strongly to those 
whom it addresses. A great deal that foremen and others 
in workshops find useful and interesting, of the rules, 
tables, and data kind, is given in an easily understood 


411 


NAVAL CONSTRUCTION IN FRANCE. 


Tue “Creusot Company” has, as we lately announced, for 
the time being suspended its production of steel rails and 
transferred its orders in course of execution to the Company 
of Steelworkers of France. Our contemporary, Annales Indus- 
trielles, tells us that the object of this transfer is to permit 
the Creusot Company to devote itself more completely to 
the production of steel as applied to matériel of war and naval 
construction. This change will be explained by the efforts now 
being made by the great powers to develope their fleets. 

Spain, and even China and Japan, are striving to create 
powerful fleets, and as the construction of ironclads, cruisers, 
and torpedo boats is a somewhat difficult questicn, the number 
of establishments that can undertake them is necessarily limited. 

In order to concentrate this industry more than ever in the 
hands of certain constructors, the administrators of the Creusot 
Company have associated with them some of the principal 
French factories, and have thus formed a powerful Syndicate 
with the aim to compete successfully with the rival establish- 
ments of England and Belgium. 

This syndicate is formed on the basis of co-operative societies, 
in view of producing complete naval structures, Creusot 
furnishing the steelwork and machirery. The societies in 
correspondence with that of Creusot are the New Forge and 
Timber Company of the Mediterranean, the Company of Work- 
shops and Timberyards of the Loire, and those of the Gironde. 
The syndicate is further sustained by a finance department, 
formed by the Discount Bank of Paris. 

The New Forge and Timber Company of the Mediterranean, 
with a capital of 13,000,000f., has its principal establishment at 
Seyne, near to Toulon ; it has also a branch at Havre, where 
several large transports and despatch boats have been built, and 
where there has lately been established a large artillery factory. 

The building yards of Seyne ‘have recently turned out two 
large steamers, the Gascoyne and the Bourgogne, for the service 
of the General Transatlantic Company. The Marceau, a first- 
class coast guard for the French Navy; the Pelayo, a first-class 
ironclad for the Spanish Navy ; the Cécile, a swift cruiser, and 
several torpedo boats have also been built there, as well as a 
great number of other vessels of all kinds, among which is the 
Duperré, perhaps the most formidable ironclad that France now 
possesses, The Workshops and Yards of the Loire, with a capital 
of 20,000,000f., are a result of the fusion of several establish- 
ments. ‘The principal yards are at Saint-Nazaire, with a branch 
at Nantes, the old work-yards of Jollet and Babin, and another 
at Havre, which previously belonged to the Company of Naval 
Constructions. The company has also works at Saint Denis, 
and Petit-Quenilly, and Rouen (the old Claparéde Society). 
It is now building a transport, the Zaye, for the French 
Government, also a swift cruiser for Russia. Both these countries 
have also entrusted to it the construction of several despatch 
and torpedo buats. The Company of Shipbuilders of the Gironde, 
with a capital of 7,000,000f., has been long associated with that 
of Creusot, and has in course of construction a large transport 
vessel for the French Government. 

The principal aim of this new Syndicate is to enable the 
Creusot and the other industrial companies to obtain foreign 
ordera, the several companies preserving their liberty of action 
as far as French orders are concerned. Each of the five great 
maritime ports of France an arsenal, where vessels of 
all dimensions may be built. The French Navy has also the 
factories of Indret, for the manufacture of engines and boilers, 
as well as an establishment at Guérigny-la-Chaussade, for making 
chains and anchors. Among the important shipbuilding yards 
must be also quoted that of Penhoét, belonging to the General 
Transatlantic Company, which has just built for its own use two 
large steamers, the Champagne and Bretagne, and has now in 
hand a despatch boat for the French Government. The “ naval 
carriers” have their building yards at Civtat, but have not as yet, 
as far as we know, received any Government orders. 

The Normandy yards at Havre have built several despatch 
boats and transports for the navy, as well as a great number of 
torpedo boats. 


MR. STANLEY AT THE WILLESDEN PAPER 
WORKS. 


WirH the object of interesting his workmen in discovery and 
enterprise in the interior of Africa, the managing directcr of the 
Willesden Paper Works prevailed upon Mr. H. M. Stanley, the 
great explorer, and now Governor of the Congo Free State, to 
lecture on his African travels and work. The lecturer, it is 
almost needless to state, was received with the warmest demon- 
strations of regard, and listened to throughout his graphic dis- 
course with every mark of appreciation. He began by recapitu- 
lating the now well-known story of his first expedition to 
discover Livingstone on Lake Tanganika, and then proceeded to 
detail the events of his second journey through the dark con- 
tinent, his verification of poor Speke’s theory, the existence of 
the great Lake Victoria, and then his solution of Livingstone’s 


problem, by descending the river Congo in spite of the most - 


appalling difficulties. Mr. Stanley spoke approvingly of the cedar 
boat built at Teddington, carried across country in sections, 
screwed together and launched on the Congo, to be impelled by 
the oars of his dusky attendants. He then described his 
running the gauntlet of hostile tribes, sometimes on both sides 
of the river at once ; the arrival at Stanley pool ; and finally, 
after five months in the cataract region, safely reaching the 
Atlantic Ocean. 

Though not more interesting—for that would be impossible— 
Mr. Stanley’s account of his third expedition, which resulted in 
founding the Congo Free State, was naturally that of the 
greatest importance. The opportunity let slip by England was 
seized by Leopold II., King of the Belgians, ever on the watch 
to secure an outlet for his peoples’ manufactures. In August, 
1879, Stanley, with four steel steamers, arrived at the Congo 
for the third time, and set about establishing stations, with 
Leopoldville as the capital. But he found a rival in the field— 
this was M. de Brazza, whom, however, he did not mention by 
name-—planting the French tricolor in place of the black, orange, 
and red, and making treaties in the name of the République 
Frangaise. However, the land on the South bank was still 
free, so our explorer crossed the river and made treaties with 
the chiefs on that side, sending expeditions up each tributary ; 
but he met with opposition from an unexpected quarter. A 
dusky sovereign, who had sworn to be a brother to him, played 
the very unbrotherly part of opposing his advance, saying that 
no white man should set foot in the Upper Congo district; so 
Stanley, unable to conquer his resistance by an appeal to 
brotherly ties, did so by a clever ruse, and eventually launched 
his four steamers on the upper reaches of the great Congo river. 
In June, 1884, when the work was nearly finished, Stanley waited 
for the man of all others who could have lent him efficient aid. 
His luggage duly arrived; but General Gordon had changed his 
mind, and had gone to the Soudan, whence, alas! he never 
returned; and Colonel Francis de Winter was sent out instead. 
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On his return to Europe, Sta :ley laid 400 treaties before King 
Leopold, who brought the matter before the Powers; and, as the 
result of much deliberation at Berlin, there was ultimately esta- 
Llished the Free State of Congo. The discussion was simply a 
war of tariffs; but the principle of free imports, without 
which no white man would in all probability have been 
induced to trade, was decided in the face of Portugal, 
who wished to impose a duty of 60 per cent., and France one 
of 40 per cent. What was now wanted was a railway of 235 miles 
between Vivi and Stanley Pool, by which means the peoples of 
the north and south would be drawn together, and general trade 
would spring up; for at present ivory was the only commodity 
sufficiently valuable to bear the heavy transport to the coast. 
Livingstone was called a dreamer when he foretold that the land 
would eventually be better appreciated ; and King Leopold was 
called a dreamer when he proposed to create a free State in the 
interior of Africa. But had not these dreams been realised ? 

The vote of thanks, proposed by Sir John Hallam, and 
seconded by the Rev. D, Atwood, was, of course, carried with 
enthusiasm, Mr. Chadwick occupying the chair. 


_ AMSTERDAM WATERWORKS. 


Last week we published a full description of these works. 
We now complete our illustrations by giving on page 404 plans 
of the engines and pumps on different levels, while above we 
give sections of the bucket-and-plunger pumps, which it will be 
seen are of two kinds. The plunger are of fine grained 
cast iron ; the low-lift pump has india-rubber valves ; the high- 
lift pump has annular valves,as shown. We need scarcely add 
that the workmanship of boilers, engines, and pumps is as good 
as it can possibly be. 

It will be remembered that there is a dual system, the 
domestic supply being distinct from the manufacturing supply. 


Exectaic Licht 1x Lonnox.—Messrs, Hicks, Hargreaves, and 
O>., of Bolton, are s:nding a 500-hoyse engine to London for an 
plectric-light instaljation, 
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PICKERING’S GAS GOVERNOR 


PicKERING’s automatic safety gas governor, or fluid pressure 
regulator —which we copy from the American Manufacturer—is 
so constructed that every part is accessible, after it is placed in 
position between the pipes, without disturbing the coupling. 
There are no lodgments, stationary guider, or pocket places for 


the sticky condensed matter to accumulate upon round about 
horizontal passages or working parts ; therefore it cannot clog up 
and prevent free action of the valve, or diminish the area of 
passage at low pressure, so as to give a poor light. The cut 
represents a vertical half-section of the governor at low 
pressure, It consists of 9 safety shyt-off spun meta} flogt and 


a double-action tubular valve suspended in fluids of gas liquid 
and air within an outer casing provided with inlet and outlet 
passages, The Lis connected with the pipe coming from 
the meter, and is the inlet ; O is the outlet and connects with 
the consumer's pipe. The float F and suspending valve are 
directly affected by the fluctuating high or low pressure of gas 
as it enters the machine at I, acting upon and between the liquid 
and the inside of the float expansion F, which raises or lowers 
and enlarges or diminishes the area of passage between the inlet 
I and the outlet O, and also between the expansion F and said 
outlet. The expansion being on the inlet side of the valve—not 
on the outlet side, as in other regulators—is direct acting, there- 
fore a closer regulator. 


SILVESTER’S PATENT VERTICAL BOILER, 


Tue illustrations below show a new form of vertical boiler, 
invented and made by Messrs. Silvester and Co., engineers, 
Newcastle, Staffordshire. It is claimed that it combines teveral 
features which contribute to the strength, efficiency, and eccnomy 
of the boiler, The water bridge, Fig. 1, over the fire is con- 


structed of special steel or malleable iron. The tubes in it, Fig. 2, 
Fg. 1 


SECTIONAL ELEVATION 


are traversed by the products of combustion, and are thus 
broken up and » Rca distributed; and the bridge Leing less 
in diameter than the fire-box, and made with inclired sides, 
compels a great portion of the heated gases to impinge on the 
walls and roof of the fire-box; in fact, the heat is thoroughly 
distributed all over the fire-box and roof with beneficial results. 
On the water bridge there are four branches, which are rivetted 


Fig. 2 


to the fire-box, two of which branches act as inlet and two as 
outlet pipes, which promote the circulation of the water, and 
reduce tendency to prime. At the same time the water bridge 
forms a stay against collapse, the boiler is strorg and econo- 
mical, and it is claimed that it can be produced at less cost than 
any boiler having any pretence to economise fuel. 


Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty ;—James G. Bain, fleet ergineer, 
to the Active; William R. Bissaker, fleet engineer, to the Repulse ; 
Frederick E. Shean, staff engineer, tothe Rover; and Frederick G. 
Whittaker, chief engineer, to the Warrior. 


SHIPBUILDING IN GERMANY.—The follo extract from the re- 
of the directors of the Reiherstieg Shipbui Co. of Hamburg 
‘or 1885-6 is interesting as adding to the light which our ‘‘ Notes 
from Germany” throw on the condition of the German shipbuilding 
industry “Business became still worse during the year under 
review. Work was generally scarce, and the few orders which 
came into the market were quickly taken at losing prices. The 
number of our workmen has been reduced to 550, The screw 
steamer No. 359, built for our own account, has been sold, but the 
price ob does not cover our outlay upon it, and for 
reason we have decided not to build vessels on our own account 
again, After writing off £3175 and a_i £193 to the reserve 
fund, we propose a dividend at the rate of 3 per cent., against 5 
cent. for the preceding year. The new business year has 
aod os rather more activity to the yards in consequence of some 
orders for repairs and improvements. There is, a 
Pri a total absence of orders for new ships, and an improvemen 


in this respect can only be ted when the large numbers of idlg 
vessels on sale at ridiculous prices have found employment, 
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A GREAT DYNAMO. 

TuE following description of the great dynamo-electric machine, 
built by the Brush Electric Company for the Cowles Electric 
Smelting and Aluminum Company, with an account of trial tests 
made of the machine, has been written by Dr. Robert H. Thurston, 
director Sibley College, Cornell University, and was read at the 
Buffalo meeting of the American Association for the Advancement 
of Science, August 19th,, 1886 :— 


“The process of reduction of aluminum and other metals, and 
uction of alloys, invented by Messrs. ss H. and Alfred 
. Cowles, and perfected with the assistance of Professor a. 
of Cleveland, O., has attracted the attention of engineers, as 
as of men of science, not only on account of the ss sim- 
plicity, and effectiveness of the process itself, but 5 and pro- 
ly quite as much because of its bringing into use the voltaic arc 
and dynamo-electric machines of exceptional and enormous power. 
“The writer, on the occasion of a recent trip to the West, was, 
on his return journey, so fortunate as to be able to stop in Cleve- 
land long enough to witness the operation of the process, and to 
be present at the first trial of the great dynamo recently completed 
by the Brush Electric Company for the Cowles Electric Smelti 
and Aluminum Company. The occasion was so interesting, a: 
the facts developed so striking and probably important, that it has 


been thought worth while to present a very brief account of them 
American Association for 


to the members of this section of the 
Cowles process, as wi remembered t w 

listened to the interesting account given the pote Bom at the 
Ann Arbor meeting of 1885, and published in the American 
Journal of Science for Ostober of that year, or who have read the 
interesting paper of Mr. Eugene H. Cowles, read at the stated 
meeting of the Franklin Institute, in January, 1886, and published 
in the “‘ Journal” for February, 1886, consists in the passage of a 
powerful current of electricity from a dynamo through a mass of 
ore mixed with carbon and other material forming the charge, 
until the action of the heat, and possibly of the electrical force, 
causes a reduction of the ores and the formation of an alloy of the 
metals so reduced. The apparatus consists simply of a powerful 
dynamo-electrical machine connected with a pair of carbon 
electrodes of correspondingly exceptional size, these electrodes 
being enclosed in a furnace of brickwork, lined with the most 
refractory available material. The Cowles Company has several 
dynamos, all of large size, but it is the intention of the writer to 
describe but one, the latest built and the largest. The next 
smaller, which was until recently considered a very powerful 
machine, ighs about two tons and a » is driven 
at nire hun revolutions per minute, and uces a 
current of 1575 ampéres, with an E. M. F. of forty-five volts. 
These machines are ‘‘ shunt-wound” and very nicely proportioned 
under the direction of the inventor, Mr. Charles F. Brush, whose 
interest in the work induced him to give to this construction his 
personal attention. The largest machine, recently completed, and 
under test at the time of the visit of the writer to the works, 
weighs 21,900 lb.—9934 kilogs.—a so-called 42in.—1060°6 mm.— 
machine, the armature having that diameter. The armature con- 
tains 16001b.—725 7 kilogs.—of iron; it carries 825 1b.—378 kilogs.— 
of copper wire, while the field magnets are wound with about six 
times that weight, 5424 lb.—2641°8 kilogs. The armature of this 
great dynamo consists of sixteen bobbins, each ing twenty- 
one turns of best copper wire, two strands lying side by side, the 
wire being 0°35in. in diameter—8 89 mm. ese ‘sixteen bobbins 
are operated in multiple arc, thus giving thirty-two strands of 
copper wire of the diameter above stated, and about 65ft.—19°8m.— 
long. Sixteen copper bars carry the current from the bobbins to 
the. commutator, each bar being lin. by jin.—25°4 mm. by 
12°77 mm.—in section. The two commutators are cou! in 
multiple arc. 

“‘The field magnets are eight in number, and consist of a cylin- 
drical cast iron core, llin.—279'4mm.—in diameter, by 16in. 


The machine occupies a 
long, and 4ft.—1°219 m.—wide, and stands about 5ft.—1°52 m.— 
igh. This dynamo was calculated to furnish a current of 3200 
ampéres, with an electro-motive force of 80 volts, with a normal 
maximum current in the field of 80 ampéres; the speed of rotation 
not to exceed 600 revolutions per minute. Its was a 
little above 400 when doing the full amount of work demanded. 
The maximum field is thus obtained with but about 2} per cent. 
of the normal current—3200 ampéres—and falling to 1 per cent. 
when less E. M. F. is needed. When in operation, the writer 
found no observable 
ings ran perfectly free from heating or cutting. The 
of the machine must be very great, as after its longest run of two 
hours, the armature was cool enough to handle with perfect com- 
fort. The writer could bear his hand on every ible part of 
the machine, which included all parts liable to any serious heating. 
The belt was new and stiff, and occasionally slipped as the limit of 
the power of the machine was ap ; but that was a fault 
which a little work would cure, by making the belt flexible and gi 
ita bearing on its pulleys. Had the engine driving it been 
sufficient power, it was evident much more work have been 
done than was actually performed on the trial. It eee that 
it might have been driven up to 300,000 watts with safety. e con- 
ductors provided, and the resistance coil used in measuring the power 
developed, were, however, about at the limit of their endurance. 
As it was, the former heating until they were blue, and the latter 
requiring constant watching and cooling by ication of water. 
The maximum reached was 249,000 watts, or electrical horse- 
wer, the engine probably developing not far from 400 indicated 
orse-power. No indicators had been fitted, and it was impossible 
to measure this factor. The limit of its power was reached, how- 
ever, and the power of the oo could not be tested to its 
maximum. The in’ was, for the dynamo, 430 revolu- 
lutions, but at 80 volts it could not be driven by the engine up to 
that speed. The dynamo was built, complete in all its details, 
from the specifications of Mr. Brush, and without preliminary 
experiment, and when tested was found to require no alterations 
of any kind, and came fully up to the requirements of the specifi- 
«ations and contract. Its a is very much greater than that 
of any machine yet built in the United States, or in the world. 
Its successful construction is considered by its designer to indicate 
that it is possible to design a machine of any desired size and 
power, with perfect confidence that it will come fully up to the 
«calculated performance. No limit is to be seen, as yet, to the size 
and power of the machines, if properly designed. eir construc- 
tion is a matter of definite calculation, and is to-day independent 
of direct experiment. The fact that a dynamo may be precisely 
designed and proportioned for any kind and amount of work that 
may be demanded, for Pa whatever, without limit, so far 
as can be to-day perceived, is one of the most interesting and 
important revelations of recent work in this field. The fact, also 
plainly shown by the experience of the Cowles Company, in the 
use of these enormous machines, that the larger the machine the 
higher the duty of the plant, is no less interesting and important. 
The economy in the uction of their aluminum and 
size of the later dynamos put in 
valuable factor in the 
machine very - 


other by in 
is so great as av 
deal each new and 


in any part of the machine, and the | ¢),. 


ably reducing the-price at which the metals can be put on the 
Experiments with 42in. Brush Machine, June 25th, 1886. 


Revolu- E.M.F. Ampiies Amytres | Watts in 

tions volts in ext. in ext. in field- § external 

minu' circuit. circuit. shunt. | circuit. 
428 7 1000 33 78,000 
424 68 2000 136,000 
423 56 2500 140,000 
420 63 2600 87 171,600 
418 72 2610 190,080 
410 76 2700 58 205,200 
420 94 2010 89 191,760 
4t2 88 | 9450 85 215,600 
410 86 | 2700 838 232,200 
410 85 2800 82 000 
405 83 | 80 249,000 
428 56 2700 29 151,200 
423 54 | 35 170,100 
423 62 45 210,800 
423 66 50 224,400 
423 68 | 8400 52 231,200 
423 52 8000 33 156,000 
421 46 2950 28 135,700 
421 36 21} 94,320 
421 $2 | 2500 19 80,000 
421 26 | 2800 16 59,800 
421 22 15 46,200 
421 19 ! 1850 13 | 35,150 
431 100 0000 76 — 
431 105 0000 100 | - 


Guthrie contributed materially to the success of the Society’s meet- 
ings, and his decease is deeply regretted. The President also 
announced that the Council were considering what steps should be 
taken to commemorate the late Dr. Guthrie, and that a circular 
expressing their views would be placed before the members in the 
course of a few days. 

The following papers were then read: ‘‘On the Peculiar Sunrise 
Shadows of Adam's Peak in Ceylon,” by the Hon, Ralph Aber- 
cromby, F.R. Met. Soc. 

The author prefaced his description by an extract from a paper 
on the same subject by the Rev, K. Abbay, read before the Society 
May 27th, 1876, in which the explanation proposed is, that the 
effects are caused by total internal reflection as in the ordinary 
mirage, the difference of air density being in this case duc to the 
lower temperature at high altitudes. The author pointed out that 
Mr. Abbay neglects the difference of density due to elevation, and 

t his own thermometer observations disprove lusively any 
idea of mirage. The chief phenomena observed were (1) the appear- 
ance of a circular rainbow with spectral figures near the top of 
the shadow of the peak ; and (2) a peculiar rising of the bow and 
shadow, which seem to stand up in front of the observers. Both 
these effects are traced to the existence of mist clouds in the 
vicinity of the shadow. Two dark rays or brushes were seen to 
shoot outwards and upwards from the circumference of the bow, in 
directions nearly coinciding with the prolongations of the edges of 
the shadow when seen projected on the lower mist clouds ; but the 
author does not attempt to explain this phenomenon. On one 
occasion a second and outer bow was seen. The times during which 
the phenomena were visible were too short to permit sextant obser- 

tions being taken, but the diameter of the inner bow was esti- 


“The tabulated statement shown herewith presents the figures 
obtained at the trial of the 10-ton dynamo above described, and 
will repay careful study, as they exhibit the effect of variation of 
speed, of variation of current in the field-shunt, and of electro- 
motive force, in the production of energy in the external circuit. 
The highest power attained on this occasion was, as shown in line 
11 of the table, 249,000 watts, the speed of revolution being 405— 
twenty-five turns below the regular speed—the electro-motive force 
being 83 volts—three above the standard—and the current measur- 
ing 3200 ampéres. The electro-motive force in the shunt coils was 
80 volts. The heaviest current measured 3400 ampéres, the electro- 
motive force being sixty-eight in the main current and fifty-two in 
the shunt, the current energy measuring 231,000 watts at the 

i At the standard speed of rotation, the circuit being 
broken, the measured electro-motive force was 100 volts. This 
remarkable and powerful machine was driven, at the time of the 
visit of the writer to the works, bya Corliss engine through a heavy 
counter-shaft, the engine belt gy em over the belt from the 
jack-shaft ley to the machine. is arrangement is an unusual, 
but perfectly practicable one, and, in this case, worked admirably. 
It was occasionally n to readjust the position of the dynamo, 
as the belt, which was new and stiff and smooth, stretched more 
on one side than on the other; but this stretching will soon cease, 
probably has ceased, and, as the belt becomes more flexible and 
more perfectly fitted to its pulleys, and as it takes its maximum 
stretch, it is evident that it will work with perfect accuracy and 
will be competent to transmit any load that the dynamo can be 
expected to throw upon it. The current from the machine to the 
furnace was conveyed by ropes of fine copper wire, or by conductors 
made up of several heavy wires. At the furnace, they were con- 
nected to the terminals, which latter were of bar copper, a tly 
about 2}in. in diameter, armed with four carbons each, the latter 
of about the same diameter and 4ft. long. Between these was 
arranged the conducting material which furnished the incan- 
descent bed in which the operation of reduction was carried on. 
This process is not, as is very often assumed, by professionals as 
well as ae pt gece, an application of the voltaic arc to the 

uction igh temperatures. Such an application was made 
by Sir William Siemens and by other experimenters from the time 
of the discovery of the intense heat of the arc; but it is, in the 
Cowles process, an application of the incandescence, as dis- 
tinguished from the arc, system. A connection is established 
between the carbon terminals, by means of a mass of carbon and 
other material, which mass is carefully kept continuous and incan- 
descent throughout the whole operation. This is essential both to 


the success, actual and economical, of the process, and as dis- 
tinguishing it from the older and wasteful systems of melting. 
By this the intense, the immeasurable heat of the are is 


tem: and diffused throughout a large volume of incandescent 
material, and becomes adjustable and capable of regulation with 
comparative ease and exactness. Such control is thus secured as 
to make it convenient and economical in application to the reduction 
everyw. @ very e current, and the 
heat is distributed among numberless little particles of highly heated 
carbon, which lend each its share to the numberless particles of the 
compounds to be reduced. It is probably only by some such appli- 
cation of the electric heat that corundum can be made to surrender 


Berlin meeting of the present year, 
been aecomplished in a furnace hea 
in the ordinary manner; but it would seem that this must be 
a mistake, since alumina is one of the most refractory substances 
know in nature; it is said to be even more so than the materials 
of our furnaces and of our crucibles, The Messrs. Cowles have 
subjected it to the highest temperatures that a Dixor crucible 
presence n it 
impossible to successfully maintain a reducing flame, if that were 
attempted, or to avoid the reoxidisation of the metal were its 
reduction primarily possible. The reducing temperature of the 
compound is above the temperature of volatilisation, also of the 
pure metal, and this would make it improbable that its reduction 
in this way should be successfully performed, far less with com- 
mercial success. The volatilised metal would rapidly wy from 
the Siemens furnace or from any other familiar form of furnace, 
while no other process than that above described would be capable 
of forming the volatilised metal in a closed furnace. In the Cowles 
furnace it is practicable to reduce alumina either with or without 
the presence of or other alloying metal, and one of the first 
intimations of the production of the working temperatures in that 
is the appearance of fumes, indicating some volatilisation 
to be produced. As ordinarily conducted, this is not im t in 
amount. Alloys of aluminum have been made in this furnace 
with nearly all familiar metals, a proof that copper at least.is not 
essential to secure the reduction. So far as the writer has been 


wi e can be accomp! production of the 

commercially, in this manner, is e to soon become an 
amy i fact. The manufacture of the aluminum alloys has 
now for some time been successfully carried on, the cost of 


THE PHYSICAL SOCIETY. 


November 13th. 
Professor BALFOUR STEWART, President, in the Chair. 


In ing the proceedings the President referred to the t 
loss 


mated at 8 deg. or 12 deg. 

A totally distinct kind of shadow is sometimes seen from Adam’s 
Peak, just before and at the moment of sunrise, which seems to 
stand up against the distant sky. The author found a similar 
effect at Pike’s Peak, Colorado, which is visible only at sunset, 

Mr. G. Griffiths remarked that he had often seen similar appear- 
ances in Switzerland. 

In answer to questions by the President and Professor 8. P, 
Thompson, the author said the reason why the shadows were seen 
from Adam’s Peak at sunrise and from Pike’s Peak at sunset was 
that the configuration of the land on the west side of the former 
was similar to that on the east side of the latter, both being low, 
whereas the opposite sides were high, and therefore unsuitable for 
showing the phenomena. In all cases he believed the appearances 
were due to the shadow being projected on clouds of matter 
suspended in the air at various altitudes. He had not noticed 
whether the colours were reversed in the second bow seen from 
Adam’s Peak, but observed that this bow nearly, but not quite, 
touched the inner one, 

“Note on the Internal Thermometers,” by A. W, 
Clayden, M.A., read by Professor Reinold, Secretary. The author 

to determine the volume v of the mercury by measuring 
the capacity c of a detached piece of the same tube of known 
length, and thence inferring the volume of ¢ degrees of the thermo- 
meter tube, the length of which is equal to that of the piece of 
tube taken. By assuming the value of a—the coefficient of 
apparent expansion of mercury in the icular kind of glass—to 
be known the volume of the mercury in the thermometer can be 
calculated, since c = ¢t a v. 

Professor Riicker remarked that there were often considerable 
differences in the sectional area of different parts of the same tube, 
and hence the method would probably not be very trustworthy. 

On the motion of the President, a vote of condolence to Mis. 
Guthrie on her sad bereavement was passed unanimously, 


TENDERS. 


TOXTETH PARK. 
TENDERS received by the Toxteth Park Local Board for the con- 


struction of a brick sewer in St. Michael’s-road. Quantities by the 
engineer, Mr. John Price, Assoc, M, Inst. C.E. ase 
s. d. 
Holme and Green, Li es « o 233 00 
J. Garnett, Toxteth Park .. .. oe ¢ 203 12 1 
R. Lomax, Toxteth Park .. .. .. 202 8 
Marr, Toxteth Park .. oc 192 10 2 
Tenders received by the Toxteth Park Local Board for pulling 
down and re-erecting wall in Aigburth-road. 
8. 
McCabe and Co., Kirkdale .. .. .. oe oo 18.8 
Holme and Green, Liverpool one 
Catterall and Co., Liverpool .. .. 7 44 
. Porter, Toxteth Park .. .. .. 7319 0 
L. Marr, Toxteth Park .. 4 
R. Lomax, Toxteth Park .. 66 44 
J. Evans, gate eo 00 «of oo SU O 
Ireland and Hurley, Liverpool—accepted .. .. .. 4815 8 


LOUGHBOROUGH WATERWORKS—EXTENSION TO 
BLACKBROOK. 
Mr. George Hodson, M. Inst. C.E., consulting engineer; Mr. 
Herbert Walker, C.E., engineer. 
Tenpers ror Contract No, 1. 


«ad. 

J. Farrer and Co., Barnsley .. 6178 4 9 
Company, Chesterfield... .. .. «. 5798 4 6 
P. Small and Sons, dsworth .. .. «- «- 5421 9 6 
J. and 8. Roberts, West Bromwich «os 
Cochrane and Co., Dudley... .. «+ «+ « «+» 5824 1 8 
Staveley Iron Company, Alfreton .. .. .. «. «- 5260 2 0 
Stanton Iron Compony, Nottingham .. .. .. .. 5114 7 0 
J. Oakes and Co., Alfreton Ironworks .. .. «. 4 00 
Tenpers ror Contract No. 2. i oa 

Hill Henry, High Wycombe .. .. 5955 0 0 
P. Dawson, Bury .. .. 6 8 
Walmsley and Co., Preston ar oe 5140 0 0 
Holme and King, Wigan oo ce ce oe 4854 0 0 
and Son, Handsworth . . ee 4480 16 0 

W. Drewitt, Stoke-on-Trent .. .. oo oe 4409 0 0 
Foster and Barry, Nottingham and London .. .. 4250 0 0 
J. Mackay, Stoke-on-Trent .. .. .. «+ «+ «+ 4216 16 0 
Innes and Wood, MOM... co os 4214 0 0 
Hughes and Son, Lower Dudley ° 4158 7 9 
Pickthall and Son, Merthyr wil we ° 3979 0 0 
Enoch Tempest, eo 8940 0 0 
H. Vickers, Nottingham .. .. .. 8713 0 0 


Tue SMITHFIELD OLvuB’s CaTTLE SHow.—The eighty-ninth 
annual cattle show of the Smithfield Club has been fixed to open 
at the Agricultural Hall, Islington, on the 6th prox. 

DAMAGES FOR DISMANTLING A FounpRY.—Arbitration in the 
case of “* Messrs, A. and J. Sparrow v. the Staffordshire Joint Stock 
Bank and Cox” has just been concluded before Mr. F. A. Bosan- 

uet, Q.C., for dismantling an iron foundry at Bilston, Stafford- 
shire. Messrs. Sparrow were the owners of the Phoenix Foundry, 
Messrs. Claridge, who held the highest 
id for the making of iron rolls for 
armour-plate rolling. They became po nag J em d, and 
the bank ordered a sale of the tenants’ plant, but the auctioneer, 
Mr. Cox, sold a + deal of the landlords’ property. Mr. Bosan- 


at one time occupied b; 
reputation in the wor 


recently sustained by the death of 
Professor Guthrie, F.R.S., the foaniee of the Society, and his pre- 
decessor Prof 


in the Chair. In the capacity of Demonstrator, essor 


quet has a’ £500 and costs, which are heavy, to the plaintiffs. 


—406°4 1om.—in length, and wound with thirty layers of 102 turns 
each, of copper wire, 0°134in.—3°404 mm.—in diameter; all 
the eight wires are coupled in multiple are as in a shunt-field. 
Thus combined, they have a resistance of about 1 ohm, total, cold. 
The pole pieces are of peculiar form, and fitted carefully to the 
field. The driving shaft, carrying the armature, is 13ft.—3°962 m. 
—long, and 5}in.—139°7 mm.—in diameter in the: main bearing; 
it is made of open hearth steel, furnished by the Otis Company. 
The machine is driven by means of a 44in.—1117°6 mm.—double 
belt, turning a 40in.—1016mm.—pulley on the armature shaft. 
its aluminum to form an alloy with copper. It has been stated 
recently, in the discussion of this process, as described by Dr. 
Mehner, before the Association for the Advancement of Science in 
| || 
e aluminum in the alloy having been redu @ small frac- ———— 
tion of i for which the metal is sold as made by the ‘ 
older methods. The Messrs. Cowles and Professor Mabery have 
opened a new and broad field of experiment, and no one can sur- 
mise even what may come of the infinite range of possibilities 
so presented.” ~ 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 

On ’Change in Birmingham this afternoon, and in Wolverhampton 
yesterday, the demand which found expression for finished iron 
was of a good extent. Makers were able to report that merchant 
inquiries were arriving with steadiness, chiefly at the moment for 
New Zealand, India, and Brazil. The works are making better 
time than before the improvement set in, and there is @ firmer 
tone about prices, though quotations have not practically seen much 
change since quarter-day. 

Sheets continue to show more movement than any other branch, 
and prices are better sustained here than in either of the other 
departments, The tendency for black sheet makers to become 
geivenieets continues. Another black sheet making firm is 
contemplating laying down galvanising plant, but final decision 
has not yet been arrived at. The larger profits which are to be 
made upon the ae business are a temptation which it is 
not easy for black sheet makers to resist. 

One sheet firm reports this week that the inquiries which have 
arrived during the past month would, if accepted, have represented 
two years’ work ahead. Makers will, however, consent to book 
only up to the end of next quarter, for which prices are asked 
which are an advance of 5s. upon current rates, making doubles 
£6 10s, to £6 15s., and lattens £7 10s. to £7 15s. 

The “‘ Woodford” brand of sheets are quoted at date :—20B.G., 
£7; 24 B.G., £8 10s.; 26 B.G., £10; and 28 B.G., £10 10s,; 
** Woodford Crown,” £9 10s,, £11, £12 10s., and £13 respectively ; 
“Woodford Best,” £11, £12, £14, and £14 10s.; best best, 
£12 103, £14, £15 103., and £16; treble best, £14 10s., £16, 
£17 10s., and £18; charcoal, £16, £17 10s.. £19, and £19 10s,; 
and Siemens-Martin mild steel sheets, £13, £14 10s., £16, an 
mean for the respective gauges, all delivered in on or 

iverpool, 

At the Earl of Dudley’s Round Oak Works more activity has heen 
noticeable in the past three weeks, some good orders having been 
received from the Admiralty, Other marked bar firms are not 
experiencing much improvement at present, though Messrs, Noah 
Hingley and Sons, of the Netherton Works, are better employed than 
most other firms, and are understood to be running full time. 
Best bars keep at £7 to £7 12s. 6d. nominal; with £6 for second 

ao erchant bars are still £5 10s., and common £4 15s, to 

6d. 

Strip iron is in much better request than some while since, and 
the mills are better emplayed alike on narrow and wide sizes. 
£4 17s. 6d. to £5 is quoted according to the size. Hoops are 
quoted £5 10s. upwards, and command a moderate sale. 

Makers of best girder and boiler plates speak of the scarcity of 
new orders, due in part to the higher prices ruling here above those 
in rival districts, and in part to the increased competition of steel. 
In tank plates business is of an irregular character, and some of 
the buyers appear to be ing their purchases. £6 103. up- 
per is still quoted for tank plates, and £7 10s. to £9 for boiler 
qualities. 

Messrs. Parkes and Parkes, ironmasters, West Bromwich, have 
acquired, and will wre under the title of the Eagle Steel and 
Iron Company, the A Works, West Bromwich, last carried on 
by the Eagle Coal and Iron Company, and which have been stand- 
ing for over a twelvemonth. The mills have been altered to the 
steel trade, Messrs. Parkes and Parkes being pressed for deliveri 
of this class of iron. 

An increasing number of orders is arriving for nearly every class 
of steel rolled in this district. The Staffo: Steel and Ingot 
Iron Company, Bilston, who are producing basic steel, state to-day 
that they are as busy as they can be, chiefly upon plates, bars, and 
other ever increasing sections. The steel works of the Lilleshall 
Iron Company, which are principally owned the Earl of Gran- 
ville, are busy on miscellaneous descriptions of steel. Basic steel 
blooms of South Staffordshire make are quoted at £4 10s. ; bars 
= bridge building and engineering purposes, £5 10s. ; and plates, 


Sellers of imported steel are very firm at the recent advance 
of 5s. per ton on steel, tin bars, blooms, and billets, and quote 
Bessemer qualities of tin bars delivered here from South Wales at 
£4 15s. ton; and billets, £4 5s, Siemens qualities are 
demanded, £5 2s. 6d. for bars delivered here ; and billets, £4 15s. 
A further advance of 2s. 6d. per ton is declared to be not unlikely 
if orders continue to arrive as freely as now. Some steelmasters 
in South Wales and elsewhere are reported by their local repre- 
sentatives to have closed their books against further orders at 


present, 
Staffordshire is determined not to let other steel- districts 
have it all their own way. Local ironmasters and eers are 
adapting themselves to the changed tone of buyers, and are pre- 
pared to execute orders for goods of steel in larger quantities than 
ever. This is being accomplished by the increased importation of 

jially manufactured in a measure also by the laying 

wn of steel-manufacturing plant. 


The pig iron trade shows little alteration on the week. Sales 
are not being made with much vigour, buyers having mostly 
already supplied their needs, Sellers are too stiff to encourage 
business at the sacrifice of price, and will not accept offers which 
are being made to them to place contracts at w the recent 
advances, There is a margin of 1s, 6d. per ton between the prices 
offered and the prices demanded for some imported brands, Con- 
sumers will give a 2s. advance on the minimum of six weeks or 
two months ago, but vendors ask 3s. 6d. Northamptons are 

uoted 36s. 9d. to 37s., delivered to consumers’ works; Derby- 

ires, 37s. 6d. to 38s. 6d.; and Lincolnshires, 40s. to 40s. 6d. 

Best pigs are strong, and hematites are quoted 55s. to 56s, for 
best Lancashire makes, delivered here. Consumers, however, are 
== to give the . Sellers of best W hematites 
dec! that they cannot get the advanced rates demanded by 


principals, 

Native pigs are in larger call, Some makers are doing more 
than for three or four years past, and deliveries are going away 
rapidly from the furnaces. Several firms are understood to be 
contemplating relighting some of their standing furnaces, Sales 
are not realising much more money. All-mine pigs are 52s, 6d. to 
ee mines, 35s, to 42s, 6d.; and common cinder pigs, 27s, 6d. 


The Pelsall Coal and Iron Company is understood to have 
struck a valuable seam of coal not previ su to exist on 
the estate, The result has been a sharp rise in the value of the 


Some engineers and machinists are beginning to participate in 
the improvement in the iron and steel trades, though at present 
the quantity of work coming to hand is not greatly larger than 
during the past few months, Engineers who supply galvanising 
plants are upone the first to benefit. Some of these firms report 
& decided . Negotiations are also now being conducted 
which it is eved will result in further new orders from similar 
customers, Steam and other pump makers are here and there 
receiving rather better orders, alike on home and export account, 
and are running somewhat increased time. 

It is very satisfactory that electric light machinery is finding 
an increased demand in distant countries. 
producing this class of 


eering 
inform me merchant in- 


firms | one of the elements in the case which could n 


uiries and orders for shipment are steadily augmenting. India, 

pain, Belgium, Italy, and Australia are all reckoned among 
recent customers, mainly for accumulators and dynamo machines. 
One plant now in hand for India is to be used in the lighting up 
of a native palace in the North-West of the empire. Electrical 
engineers may be pronounced to be genera)ly well engaged, and 
some of them can see a couple of months’ work ahead. 

The samples of native Chinese cultivating tools which have been 
forwarded in duplicate by the Foreign-office to the Birmingham 
and Sheffield Chambers of Commerce, are undergoing considerable 
inspection here, The example in several instances, more particu- 
larly the picks and hatchets, resemble patterns familiar in this 
country, but are of much rougher make, The spades, hoes, and 
trowels are the most primitive, and are very roughly fashioned for 
the most part out of rough sheet iron, and there is little doubt that 
while preserving their general form, English toolmakers will be 
able to turn out a ay one article at a lower rate than they can be 
produced by native hand work. 

Messrs. Henry Rogers, Sons and Co., Wolverhampton, announce 
a reduction of £1 10s. per ton in the prices of patent lead-headed 
wire nails introduced particularly for use in the erection of gal- 
vanised iron buildings at home and abroad. Prices of 7 w.g. now 
become 23s. per cwt.; 8 w.g., 233. 61.; 9 w.g., 248.5; and 10 w.g., 
25s. 6d. per cwt., delivered at out-ports, : 

The Birmingham Central Tramway Company have given notice 
of their intention to apply to the Board of le for a provisional 
order for the construction of new lines. Some of them are, how- 
ever, likely to be postponed for a year. In this event the company 
will have the benefit of a longer experience with their cable tram- 
way, which is likely to lead to its adoption, on at least a part of 
the suggested new routes. i 

The Birmingham master builders adhere to the note which they 
have given for a reduction of wages in all branches of the trade of 1d. 
perhour. The rates which are at present paid are: Bricklayers, 
carpenters and joiners, and plasterers, 81. per hour; stonemasons 
—ordinary operative masons 84d. per hour, and fixers 9}d. per 
hour; plumbers, 84d. per hour. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester,—The lull which I reported last week in the iron 
trade of this district continues, and business has again dropped 
down to very limited dimensions ; but except that second-hand 
Is are being offered at,under current rates, a fairly strong tone 
fs maintained in the market, and a feeling of confidence with 
regard to the future still very largely prevails. Unless, however, 
there is business coming forward from outside sources, the outlook 
for the next two or three months is not very promising ; no large 
buying can be expected from consumers in this district, as they are 
mostly more than covered for any actually oo require- 
ments, whilst there is a good deal of iron held by speculators, 
which in all probability {will find its way into themarket, with 
the inevitable result that it will tend to force prices down. 
Makers, however, who, as a rule, are well sold into the 
first quarter of next year, may possibly be able to tide over the 
next two or three months without being under the necessity of 
seeking for orders, and for the present at least they show no 
anxiety to force sales. It seems probable that until the turn of 
the year business will be of an irregular character, mostly in the 
hands of speculative holders of iron; and until the iron in second- 
hands is werked out, and it is seen what the new year is likely to 
bring forward, no definite conclusion can be formed as to the general 

condition of trade. ‘ 
There was only a moderate attendance on the Manchester iron 
market on Tuesday, and but a slow business doing, but the tone, if 
anything, was rather better than last week. There seemed to be 
less pressure to sell, even by merchants and middlemen, and 
makers generally were firm in their prices. For Lancashire pig 
iron makers quote 37s. to 38s., less 24, for forge and foundry 
qualities delivered equal to Manchester, as their minimum; and 
ely, no large sales are being made, on what business there is 
being done, which is still of moderate weight, these figures are 
being got. In district brands Lincolnshire iron is not to he got 
under 36s, to 37s., less 24, for forge and foundry qualities delivered 
here, and on the basis of these figures there is business being done ; 
whilst for Derbyshire foundry iron quotations remain at 39s. 6d. to 
40s. 6d., less 24, for delivery eq to Manchester. For outside 
brands offering here makers’ quoted prices also remain without 
material change; but in these there is a good deal of underselling, 


in Scotch iron, 
n some quarters a stronger tone is reported in hematites, and 
makers of the best brands are in most cases firm at about 54s. 6d., 
less 2}, for No. 3 foundry delivered into the Manchester district ; 
but there is only a limited business doing here, and there are still 
sellers at 53s. to 53s. 6d., less 24, for delivery equal to Manchester. 
Pressure to complete shipping orders has recently kept most of 
the forges in this district fully employed, and it has been difficult 
to place orders for prompt specification, but there is no large 
weight of business stirring = at present, and prices are not more 
than maintained at about per ton for bars, £5 5s. to £5 7s. 6d. 


of oo ees, and £6 10s. for sheets, delivered into the Manchester 


trict. 

The condition of the engineering trades remains about stationary; 
here and there in odd cases works are getting a few more orders, 
and perhaps generally the tone is, if anything, more hopeful; but 

ing engineers and machinists all through, they are still, as a 
rule, very slack, and the new work coming forward continues small 
in weight. The returns of the princi trades union societies 
connected with the engineering branches of industry show little or 
no change as s the number of unemployed members on their 
books; but a rather better tone seems to prevail in many districts. 
From the shipbuilding centres the reports are more encouraging, 
there is a slight improvement in statio engine work, and there 
are reports of rather more activity in locomotive works which 
are encouraging anticipations that with the turn of the year a fair 
trade may present itself. The present condition of trade, how- 
ever, is still anything but good generally, and what improvement 
has shown itself has not been. sufficient to effect any appreciable 
decrease in number of members who are compelled to seek out-of- 
work su from their respective societies, this remaining prac- 
tically the same that it has been for the last two or three months. 

The Coalbrookdale Company has transferred the bridge and 
department of its works at Horsehay, to Messrs. 

. ©. and Alfred Simpson, who are retaining the services 
of most of the present staff, and under the designation of the 
Horsehay Company, will continue to manufacture the same 
description of work as hitherto. Mr. H. C. Simpson has for the 
past two and a-half years been the manager of this department and 
of the forge and ing mills, and Mr. Alfred Simpson is an iron 
merchant of Manchester. 

A paper on “ The Growth of Industries at Home and Abroad,” 
read at the nee of the Manchester Association of Engineers, 
on Saturday, by Mr. Jos. Nasmith, gave rise to a somewhat 
animated discussion on the question of foreign competition. Mr. 
Nasmith, whilst contending that there was but very slight ground 
for the many doleful prophecies which have been made in recent 
years of the speedy extinction or decadence of the United Kingdom 
asa manufacturing nation, urged that the conclusion was never- 
theless forced upon them, that it was inevitable some steps would 
have to be taken to strengthen and consolidate our power of sur- 

ing our competitors. There would have to be less of the stupid 
Seams of their customers’ wants which had characterised English 
merchants and manufacturers in the past, and more adaptability 
to the requirements of the times, whilst a little more careful study 
of what was being done abroad would not be an unprofitable 
thing. The influence of a proper system of education was 
ot be disregarded 

our chief want being a good system of technical training ; and 


last, though not least, Mr. Nasmith urged that the distri- 
buting machinery of the manufacturer should be as perfect 
as his producing machinery, that it was as necessary that the same 
spirit of vigilance and enterprise which he applied in his workshop 
should be applied in the distribution of his products. In the dis- 
cussion which followed Mr. Goulty urged that one thing very 
essential was that workshop plant should be kept up to the level 
of the improvements and new designs of the pont day. Mr. 
Rawlinson thought the depression through which we had been 
passing would have swept away a good many of the old obsolete 
firms, that the rising generation would have to look about them, 
and he had no doubt the future would find us as well to the front 
as we had been in the past. Mr. Dixon, after remarking that on 
some parts of the Continent English competition had now been 
almost entirely supplanted by German competition, said English- 
men, whilst they could manufacture, seemed to lack the power of 
selling, and we wanted more of the class of merchant engineers, 
Mr. Lawson thought the longer hours and lower wages on the Con- 
tinent had a great deal to do with the success of foreign competi- 
tion, whilst Mr. Boswell expressed his opinion that the exorbitant 
commissions of middlemen and the heavy royalties on minerals had 
cg tended to crush English trade. He also thought that Eng- 
ish workshops were opened far too readily to foreigners, who very 
often came over here simply with the object of copying special 
tools and taking sketches of work for the benefit of our competi- 
tors abroad. The chairman—Mr. Thomas Ashbury, C.E.—said it 
was undeniable that there was a great deal of dishonest copying 
by foreigners who obtained temporary employment in English 
works, and he also urged that our trade abroad might be much 
more stimulated by our Consuls if they looked after the intereste 
of the British manufacturer in the way they should do. Mr. 
Nasmith, in replying upon the discussion, did not think there was 
much in the complaint as to sketches of special tools being taken 
by foreigners, because if they wanted these tools they could very 
readily buy one direct from the makers; whilst as regards our 
Consuls, he did not believe it was at all their duty to stimulate 
trade, but simply to present to the English manufacturer all the 
—- that would be valuable to him in connection with his 
le. 

In the coal trade business continues very slow in all descriptions 
of fuel, and house fire coals, steam and forge coals, and engine 
fuel are all plentiful in the market, with prices only barely main- 
tained at late rates, and collieries scarcely working full time. At 
the pit mouth best coal averages 8s. 6d. to 9s.; seconds, 7s. to 
7s. 6d.; common house cval, 5s. 6d. to 6s.; steam and forge coals, 
5s. to 5s. 6d.; burgy, 4s. 3d. to 4s. 9d.; best slack, 3s. 6d. to 4s.; 
and common, 2s. to 3s. per ton. 

The shipping trade is dull, with steam coal delivered at the high 
ett or the Garston Docks, to be got at 6s, 9d. to 7s, 
per ton. 

_ Barrow.—There is a rather easier tone this week in the hema- 
tite pig iron trade, and makers find orders not so freely offered, 
but this is not felt so much because of the fact that they are 
already well off for contracts, and can afford to wait until buyers 
are prepared to give the advanced prices for pig iron now 
quoted. The market price of parcels of mixed er iron 
is now given at 46s, Om ton net at makers’ works, prompt 
delivery, and that of No. 3 forge and foundry iron at 45s. 3d. 
per ton. Forwards are at a trifle more money. The inquiry from 
all sources is well maintained, and home, colonial, continental, 
and American users evince a desire to do a large business, but they 
hesitate about giving fuller prices. Stocks are still large, but th 
have been greatly reduced of late; while, on the other hand, 
stocks have somewhat accumulated, owing to the large sales which 
have been made in warrants. The steel trade is busily employed 
on rails, and orders are still numerous in the market. There is a 
steady request for rails from foreign, colonial, and home railway 
companies, and the price, which last week was £3 18s. 9d. for heavy 
sections, may now be quoted at £4 per ton. Other descriptions of 
steel are doing a quiet trade, but there is a much better feeling in 
the market for bars, spe billets, and merchant steel generally, 
although these branches are not yet well employed, nor are orders 
largely held. The Barrow Hematite Iron and Steel Company is 
making preparations for the re-lighting of the two furnaces known 
as the w Rolling Mi or is company has now ten 
out of thirteen furnaces in blast. The Vulcan Steel and Forge 
Company at Barrow has given its employés notice, but it 
has not determined to close its works. It employs abouts 
250 men, and has been doing a large business in steel tires, &c. 
The shipbuilding trade is very quiet, and no new orders have been 
booked. Large numbers of workmen are bei ly discharged 
by the Barrow Shipbuilding Company, while the Graving Dock 
Shipyard at Barrow has now stood idle for a long time. Iron ore 
> in 9s, to ton net at mines. 

me ers have bought large parcels of Spanish ore. Engineers, 
ironfounders, and boilermakers are doing a quiet business. Coal 
and coke steady. Shipping fairly employed. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue Cleveland pig iron trade has again settled down into jan 
condition, and what transactions have recently taken place have 
been confined to merchants. Makers have enough orders for the 
present, and being sanguine as to the future of the trade, they 
maintain an attitude of independence. 

The price of 3 No. g.m.b. for prompt delivery fell during last week 
as low as 32s, ton, but towards the close thereof buyers showed 
more disposition to operate, and a rise of 3d. per ton was the 
result. is advance was fully maintained at the market held at 
Middlesbrough on Tuesday. Merchants then declined to sell at 
less than 32s, 3d. per ton, whilst makers were firm at 33s., and 
would not take any lower price. Forge iron is still offered at 
31s. 3d. per ton, the demand being by no means great. Consumers 
for the most part satisfied their requirements two or three weeks 
since, when the market was in a more excited state, 

Warrants have improved in value, both at Middlesbrough and at 
Glasgow. Last week 32s. 14d. per ton was accepted by sellers, but 
this week they demand 32s, 6d. 

Messrs. Connal and Co.’s Middlesbrough stock of pig iron has 
decreased 1000 tons since the 8th inst. The quantity they held on 
the 15th was 299,657 tons. At Glasgow their stock on the latter 
_ —~ 835,495 tons, being an increase of 3773 tons since the 

inst. 

As might have been expected, shipments of pig iron from the 
Tees have this.month fallen far behind those of the corresponding 
period in October. Up to Monday last 39,936 tons were shipped, 
whereof more than half went to Scotland. Last month 51,141 
tons had been exported during the same length of time. 

The demand for finished iron-has not much improved. Although 
makers are getting slightly better prices they are no better off, as 
they have to pay more for their raw material. 

Mr. J. P. gentleman whose name is closely identified 
with the early history of Middlesbrough, has just passed away in 
his sixty-sixth year. He was head of the firm of J. P. Harnung 
and Son, iron and timber merchants. He wasanative of Hungary, 
and came into the Cleveland district when quite a young man. 
After being for a short time in the service of Messrs. Bolekow and 
Vaughan, he went into business on his own account, and was, it is 
said, the first merchant who exported Cleveland pig iron to the 
Continent. He was one of those who sat upon the Tees Con- 
servancy Commission when it was first established, and for many 
years he acted as Vice-Consul for Sweden, Norway, and Der- 
mark. He has been in a health for some years, and in 
consequence thereof went to reside at Twickenham, where his death 


also | took p 


The of West Hartlepool seems to be taking the lead of all 
eidamantba North-east coast in increased activity in shipbuilding. 


essrs. Hatton, of Bilston, aff a striking example of wha 
being accomplished in the best sheet trade by the manufacture 
soft steel in small quantities; and the Patent Shaft Compan 
Wednesbury, which is progressing with the erection of its new 
open-hearth basic steel works, afford illustration of the manner in 
which engineering concerns here are increasingly supplying their 
own steel necessities, Messrs. Hatton’s operations were, it will be 
remembered, prominently referred to at the last meeting of the ets 
Iron and Steel Institute. 
lace, 
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THE ENGINEER. 


It is there that the class of steamers known as “ well-deckers” 
were originally designed and built, and it is emer 2 on account of 
this particular type having been found so serviceable and 
efficient that the place of its origin is at by benefitting 
sooner than any competing locality. Only three or four 
months since, two out of the three shipbuilding were 
entirely empty, and the third and largest was but partially 
occupied. A great change has taken place since then. Orders 
have been booked and keels have been laid down at all the 

ards, and week by week more workmen are finding employment. 

he total number of vessels on order is said to be twelve, of which 
six are to be built at the Middleton shipyard, belonging to Messrs. 
E. Withy and Co. It is to be ened that the intense distress 
which prevailed last winter will, during the coming one, not affect 
West Hartlepool in any degree whatever. 

A curious case of explosion of the barrel of a locomotive boiler 
took place at a Durham colliery a few days since. The ny sonoma 
a 12in. shunting one with four wheels. It had recently re- 
pared by a Leeds engine builder, who put in a new fire-box, and 
therefore must previously have taken out all the tubes. It appears, 
however, that he had not noticed that there was a deep groove, 
made by corrosion, about the middle of the barrel on the inner 
side, close to a longitudinal joint and close to the bottom of 
the boiler. Since being repaired the boiler was to some- 
thing like 150 Ib. per square inch, and worked several weeks after- 
wards without lea or observable defect of any kind. One day 
it suddenly exploded along the line of corrosion, bending outwards 
the edge of the plate, and suddenly releasing the water. Although 
the engine appears to have been lifted off the rails, it did not rise 
sufficiently high to cause it to upset, for it returned again to its 

igi position on the rai The —— were slightly 

ded, but not to a dangerous extent. e corrosion is supposed 
to be due to the use of bad water. The strange thing about the 
case is that the grooving was not when the boiler was 
repaired, and that the bursting did not take place when it was 
tested. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE Sheffield Chamber of C has expressed by a special 
resolution its gratification with an important step taken by the 
Foreign-office, intimation of which has reached it by letter from 
the Earl of Iddesleigh. It appears that Mr. O’Conor, recentl; 
H.M.’s Chargé d’Affaires at Pekin, having been told it woul 
be of advantage to English manufacturers of agriculturalimplements 
if they had access to patterns of common implements of husbandry 
in daily use in the populous agricultural districts of China, made a 
collection at Tientsin and Shanghai. This consisted of picks, 
hoes, spades, hatchets, sickles, and a plough coulter, and included 
some specimens of razors. He marked upon the articles the prices 
at which they were sold, and forwarded the collection to the Foreign- 
office. Inhisdespatch accompanying the consignments, he expresses 
the opinion that these articles could be made at less cost and of 
equally good quality at home. He further advises the home manu- 
facturers to adhere to the models preferred by the Chinese. The 
Earl of Iddesleigh has sent the collection to Birmingham and Shef- 
field, as the places where they may be most usefully exhibited. There 
must be a very large field in China for the home manufacturers in 
nearly all ities of cutlery and hardware, but it will be impos- 
sible to follow up su y the opening pointed out by the 
Foreign-office, unless Mr. O’Conor’s advice to adopt the native 
patterns is conscientiously taken. Sheffield and other manufac- 
turers have suffered severely in the t through their own 


folly. In several of our colonies they have insisted upon 
sending goods which they thought the customers ought to 
take, instead of the articles which the customers required. 


The Americans, sharper in their generation, contented them- 
selves with knowing what the people wanted, and supplied 
that, with the result that they obtained the bulk of the 
business, which they have very successfully kept in most quarters. 
Of late years our local manufacturers, awakening to the import- 
ance of meeting colonial requirements, adapted their styles and 
patterns to those of the Americans, and have been pretty successful 
in getting back some of the lost business. This lesson should be 
borne in mind now that another opportunity offers amongst the 
teeming populations of China. 

Messrs. Joseph Rodgers and Sons have made a complaint to the 
local Chamber of Commerce, that the Argentine Republic are 

ically “‘ handicapping” their goods. By their manner of classi- 
ing the tariff they create a special clause for Rodgers’ productions, 
which are thus charged a much heavier duty than articles of other 
manufacturers, without respect to whether the quality and value 
thereof are equal to, or below, other consignments of similar goods. 
The Chamber of C have decided to take such steps as are 
practicable to obtain redress for the firm. They have also decided 
to bring before the Executive Council of the Associated Chambers 
of Commerce the subject of the French custom duties, the capricious 
and irregular application of which has excited a good deal of dis- 
satisfaction, as well as the frequency of the changes of rates which 
the French authorities impose. 

Some improvement is reported in steel wire. Messrs. Highfield, 
Crowther, and Co., British Steel and Wire Works, Tinsley, state 
that good orders are being received in hard and tempered umbrella 
wire for the East, while the Birmingham factors are ordering freely 
for the home markets. This firm are also well employed on patent 
steel ropes for colliery purposes, fish hook and fine wire for the 
Redditch markets, and cycle wire for bicycles and tricycles. 

I mentioned last week that the value of unwrought steel e: 
in October, 1886, was £183,577, as compared with £991,272 for the 
corresponding month of 1885. It was added at the time that the 
great increase was with the United States, which had advanced 
from £21,263 to £109,144. With regard to the statement that the 
qualities now being sent to the United States are not the old costly 
crucible steels, I find that the average prices of last month’s shi 
ments were to France £36 5s. per ton; the United States, £4 15s. 
per ton; and to other countries, £12 15s. 3d. per ton. The 
quantity was 29,908 tons against 7049 tons a year ago, and of the 
larger quantity 24,463 tons were sent to the United States. While 
France continues to buy the higher grades of steel the great bulk 
of the immense weight sent to the United States consisted o! 
Bessemer and other lower classes of blooms and billets. Not only 
in the States, but in other markets, this class of steel seems to be 
rapidly superseding the fine old crucible qualities which were at 
one time almost exclusively sent to those places, 


THE iron market was flat at the close of last week, suffering 
from a reaction that succeeded the previous excitement, in the 
course of which there was a very considerable improvement in 
prices. This week the tone has again been stro! . Advices 
from America and Canada gave promise of some additional busi- 
ness being obtained for the early months of next year, and the 
quotations made a brisk advance, There have since been fluctua- 
ay but on the whole the feeling has been — — —— 

me operators were ating w a possible putting out o! 
furnaces at the Monkland wove Fe, ag tion with a ting 
of the shareholders, which took place to consider the expediency 
of placing the concern in liqui 
clearly shown that the finances of the company had become so 
straitened that it-was impossible to conduct its affairs longer, but 
the result of the i was an adjournment for a week to 


i time to consider whether any means could be devised to avoid 
iquidation. Until this matteris arranged it will form an element of 


¢ | branch in the 


tion. At the meeting it was | Marc 


suspense in the market. The past week’s shipments were 7202 tons, 
as compared with 9235 in the preceding week, and 7131 in the corre- 
sponding week of 1885. The quantity sent to the United States 
Sood a considerable increase, but the shipments elsewhere were 
small. There are seventy-four furnaces in blast as against sixty- 
nine a week ago. In the course of the week about 1800 tons of 
pigs were added to the stock in Messrs. Connal and Co,’s Glasgow 
stores. 

Business was done in the warrant market on Friday at 41s. 10}d. 
cash, and a fair amount of iron changed hands on Monday at 
41s. 104d. up to 42s. On Tuesday the quotations advanced to 
42s, 3d., but subsequent! ded to 41s. 114d. cash. On Wednes- 
day transactions cocurred at 41s, 11d. to 42s. 3d. cash. To-day— 
Thursday—business took ‘ at 42s. 44d. to 42s. cash. 

The current values of makers’ pigs are:—Gartsherrie, f.o.b. 

ton, No. 1, 47s.; No. 
50s. and 44s. és Langloan, 47s. and 44s. 6d.; 
and 44s.; Calder, 48s. 6d. and 43s.; 


£5200; machinery, £26,270, of which £9000 were marine engines 

for Sebastopol, £3120 ditto for Rangoon, £5271 marine and sugar 

plant for Calcutta, and £2110 sugar machinery for Jamaica; steel 

» £6800 ; and general iron manufactures, £26,500, of which 

= — Pipes, bars, and tubes for Canada, and £5330 ditto for 
mbay. 

The suite ironworks in Lanarkshire are now for the most 
part fullof employment, and the recent advance in prices is fully 
maintained. At the same time the rates are too low, and a 
further increase will be necessary to render business moderately 


report that they are as busy as they can be, and 
that the prices of some articles still show a tendency to improve. 
A large proportion of the work lately booked is for shipbuilding 
materials in connection with contracts that have been placed with 
Clyde shipbuilders. The number of these contracts arranged 
within the last six weeks is abnormally great, and the work will 
be of immense advantage, secing that the trade was becoming very 


There has been a fair business doing in coals for shipment, but 
the inquiry for inland consumption is reported to be slack, in con- 
sequence of the prevalence of open weather. ing the ae 
week 20,506 tons were . eo from G w, 2311 from 
Greenock, 8645 from Ayr, 1 from Irvine, 18,728 from Burnt- 
island, 1189 from Leith, 17,105 from Grangemouth, and 3781 from 
Bo'ness, the total quantity being about the same as in the corre- 
sponding week of last year. 

The colliers in the West of Scotland have now practically 
abandoned the four days a week restriction, and are working five 
days. This result has been brought about ly by the inability 
of the men to live on four days’ wages, and partly by the strong 
association of masters that has been formed to resist the move- 
ment, rendering it all but impossible that the men should succeed. 
The coalmasters of Airdrie, Bathgate, and Slamannan have this 
week resolved to follow the example of those in Lanarkshire in 
forming themselves into an association. 

damages against miners for failing to work eleven a fortnight, 
as prescribed by the rules of the collieries’ law, led the Fife miners 
to abandon the position they took up as to restriction. Their 
secretary, Mr. John Weir, has written to Mr. Connell, the secre- 
tary of the Masters’ Association, to say that the men are now pre- 
pared to work eleven days a fortnight. Mr. Weir points out that 
in consequence of this resolution the men consider they have 
removed the grounds on which the ters refused to enter- 
tain the proposal for an advance of wages, and he now applies for 
an advance to the extent of 15 percent. At Hill of Beath and 
Rosewell collieries the men have already got an advance of 10 per 
cent.; but it should be stated that the proprietors of these collieries 
are not members of the Masters’ Association. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


TuE fluctuations in the coal trade are well shown by the business 
of the last two weeks at Cardiff. The first week of the two the 
foreign coal export total ran close up to 150,000 tons, and there 
was Co! mding animation at the docks; the next week the total 
fell over 30,000 tons, and naturally the depression has been great. 
So far there has not been much of a revival, and all that can be 
said is that the demand is better, but prices immovable in all 
quarters. 

In conversation with leading men “‘on’Change” at Cardiff a few 
days ago, there was confidence expressed that “‘we were at the 
bottom of the hill,” and that after a few ups and downs—one week 
of activity alternating with a week of slackness—times in the coal 
trade would steadily begin to improve. 

A shrewd observer suggests that the activity at the ports up to 
the last week was due to European politics, coalowners, anticipati 
Bulgarian difficulties, sending freely to the coaling stations, an 
that the ensuing depression was caused by the cloud passing away. 

The tendency of things is to improve. 
coming to an end; many of the smaller men are working out their 
takings; so the field is narrowing. One of the first, if not the 
first, authority in the coal trade of Wales told me lately, ‘‘ We 


are too many by half. If half the pits were closed some degree of 
fitable trade might be done.” ices quoted are: best steam. 
Be. 6d. 3 but sales have been effected that will cover the spring of 


next year in delivery at less rates. steamers this week 
carried 8000 tons of coal from Cardiff between them; and the big 
vessel, like the big coal pit, is the history of the future. 

House coal is in better demand, and small coal retains its vitality 
at even improved quotations for prompt delivery. The most active 
ie is that of pitwood, which is nearing 19s, At 
less rates there is much difficulty in —— supplies, 

At a meeting held on Monday by the house coal men at Nelson, 
it was resolved to send a delegate to the Manchester Conference. 
At the same meeting an alteration in the sliding scale was discussed, 
and representatives appointed on that establishment, 

The perils that do environ colliers were well shown in an action 
by the Glamorgan Coal Company this week ¢ a contractor, 
who was with firing a shot, thereby the lives 
of five men. had been cautioned not to fire until these mén 
had left, yet i in doing so, simply warning them that he 
was going to and the cage being up at the top they could not 
escape. He was very properly sent to goal for three months with 
x gp Py Aberdulais Colliery and Brickworks are to be 


The Cardiff Corporation, in view of their extensive waterwork 
requirements, are going to issue a quarter of a million stock at 
as 44 cent., and doubtless it will be rapidly taken up. 

local contemporary notes the falling-off in the Aberdare coal 
traffic to London. I find that from the alone it has lessened 
20,000 tons last month, but it is not a fair comparison to take the 
mild months of September and October with, say, February and 
hh, and some pits are now idle. The Great Western Railway 
is, notwithstanding, doing good work with its coal traffic from this 
valley, using the tank engines, which carry two tons of coal. The 


heavy tend still be on local but is 
from the Grea Wester, and the gaa by lewened fiton ral] 
must be something, 


Struggling concerns are | i 


Nov. 19, 1886, 


The Albion Colliery is being put into condition again after the 
late sad accident, I have not seen the shaft or the arrangements, 
but presume every care was taken in the event of getting into soft 
ground or faults. As this is near the centre of the Glamorgan 
coal-field, the water, as at Penrhiwoeiber, will be a strong 
Plymouth Df Co has introduced the electric 

e Plymou ortgage Company t 
light into one of its pits, and is about to do the same with 
another. The intention, I believe, is to confine it to the main 
levels; falls in the stalls would prevent its being used in them, so 
it is urged, but it would be a great boon if it could, and thus 


reduce explosions to a minimum, 
The duration of a coal district is a 1} one; longer than many 
imagine, Thus, in 1806, Mr. Joh Hill was working the 

lymouth coal property; it is still being worked -in 1886, and I 
have just been informed that in a few months a new area of 600 to 
800 acres of virgin coal will be en upon. The lease runs out 
in 1894, I think, and so necessitates vigour. Hence present ener- 
renewal of the lease is not unlikely, and hence 
for the colliers. 

The steel trade is holding its ground, and prices are up for 
all productions. Steel raile at present outlook be getting 
nearer their old figures again, and if they could be made to touch 
£5 it would be a general boon. Most of the works are busy, and I 
have noticed in more than one that Sunday is becoming a great 
repairing day, showing that every day is now hecoming important, 

The tin-plate trade is not in quite so satisfactory a state. Make 
is increasing, and demand has fallen a little. Thus at Swansea 
last week 41,767 boxes were received in stock, and only 25,209 
exported. Prices consequently have been slightly weaker, though 
makers of best brands are holding firm. The misfortune in the 
trade is that there are so many weak members, and hence, as the 

of Trade returns show, in the last ten months an increase of 
a million boxes over 1884, and a decline in price to the extent of 

e corresponding period—and a decline in price as regards of 
74d. This is the fale the Board of Trade returns tell, and yet in the 
face of it I hear of new companies! 

The London and North-Western is taking means for aiding the 
development of the North Wales slate trade by giving great 
eg ee! arrangements, This is North Wales is looking up. 
My hint as to the lead and per wings bas tahun, ond gel 
mining company too is forming. 


3d.; | getic action and ——— of latest scientific so but the 
is good 


news 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE iron prices in Silesia do not take the rise which had been 
expected, although fresh combinations in every branch are 
announced; but it would seem as if these combinations never 
embrace all the special works, which will at once account, in part, 
for this stagnation. Some works produce at greater cost than 
others, so cannot well join in, whilst others generally manage to 
evade the rules laid down. The sale of pig iron is good, and the 
are turning out more formerly, the mills 

orges are progressing satisfactorily at unchap rices. 
In coal the restricted number of furnaces in blast and close 
of the brick-making season, of course, has its effect; but 
the colder weather and increased consumption of the 
factories keeps the trade moderately brisk. At the last er- 
ing for 5676+. of steel rails and 340 t. of slee; the native 
offers ranged from 105°50 to 106 at the works in Westphalia, and 
foreign—Cockerill and Co,—119°80 M. p.t. for rails delivered at 
Soles but at this price the German works made the cheapest 
offers, so they will no doubt get the orders, The sleepers were 
offered at M. 121 p.t. deliv at Zwickau. The steel rail and 
sleeper makers have memorialised the Kailway Minister concerni 
the foreign competition. They say that since the Simson 
Convention was broken up prices have led 30 to 40 marks p.t., 
and still foreigners undersell them, and that it is not possible for 
them to compete in Belgium against the native works, and that in 
England it is a common condition that all railway material mst be 
of English origin. It remains to be seen if the Minister is inclined 
to tax the greater public and the railway shareholders for the 
benefit of an infinitesimal portion of the community, for it must be 
remembered, as once before here stated, that the whole require- 
menta of the German railway system only amounts to 200,000 t. 
per annum, so that probably not more than 10,000 persons, divided 
over sixteen works and districts, would be concerned in producing 
and transporting that small quantity. 

The impression which the condition of the iron market in Rhein- 
land-Westphalia produces at the moment is that of its being in a 
transition state. There can be no doubt that trade has improved, 
still this is chiefly apparent in the greater steadiness of prices, for 
only in isolated cases can it be said that a rise has been effected. 
But so soon as convincing proofs of really better trade are forth- 
coming, consumers will no longer hang back, me must rise, 
Indeed, in some cases this has already taken place, better news 
from neighbouring and foreign markets having to some extent 
caused this more hopeful feeling. Native ores showed at last a 
more promising tendency, and they have risen a trifle in price, 
whilst Spanish are stationary. Pig iron shows = better. The 
month’s 
cluding 


prices are now M. 95p.t. In plates the works are satisfactorily 
employed, and the demand for thin black sheets keeps up. Steel 
wire rods find eager purchasers for export, especially to America. 
Prices are better, but not such as could be desired. wire rods 
are almost a drug. Steel rails and railway material have not 
emerged from their long jon yet. Quantitative orders for 
railway wagons have been given out at Hanover and Frankfurt, 
but the prices taken did not cover the cost of production, The 
constructive works are labouring still under a paucity of orders as 
well as unremunerative prices for such as do come in, which are 
few and far between. 

A Belgian works has just carried off in competition an order in 
against an i ouse, another ‘actory 
the English firm for the supply of iron bedsteads. 

In France, with the exception of Paris, where prices are some- 
what lower, the market is unchanged, and are firmly 
adhered to by the works, bars being 125f. to 130f. p.t. At about 
the end of November the first portion of the work for the great 
tower, to the amount of 1,900,000f., is expected to be given out. 
Last week Creusot delivered its first large steel gun for the French 
coast defences. It isa B.L. of 24cm. calibre, to be with 
65 kilogs. of powder and a 155 kilogs. projectile. Its weight is 
22,000 kilogs., and the initial velocity at muzzle of the shot is 
600 m.p. second. It cannot be claimed for it that it is a very 
formidable weapon. 

Whilst on the subject of 
Neunert to improve 


water or pe suit- 


able liquid in a sufficiently = 


Clyde, 44s. 6d. and 40s. 6d.; Monkland, 433. 3d. and 3¥s. 
Govan, at Broomielaw, 43s. 6d. and 39s. 3d.; Shotts, at 
46s. 6d. and 44s. 6d.; Carron, at Grangemouth, 46s. 6d. and 
43s. 6d. ; Seah, at Ardrossan, 44s, 6d. and 41s.; Eglinton, 
42s. 6d. and 39s. 3d.; Dalmellington, 44s. and 40s. 
The past week’s shipments of manufactured iron and steel goods 
from ; embraced locomotives for Kurrachee to the value of 
rofitable. 
slack. 
300,000 t., against what the production was in 1885, Forge 
pig has been contracted for up to the end of December 
in the Siegerland at a slight advance, and some furnaces 
which were to have been blown out will now be continued 
n blast. Foundry pig also is more in request at a little 
better price. The rolling mills are busy on bars, principally, 
at unchanged quotations. Girders have improved a little in 
consequence of the powerful combination in the west and south- 
west districts having become a fact since November Ist. The list 
NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
re-started. 
metals, in their finished state, by subjecting 
of 500 to 550 tons whilst they are immersed in 
vessel, perform: 6 operation 
by a heavy hammer falling on a 
piston, which closes the said vessel in which the objects to be 
condensed are enclosed. 
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THE ENGINEER. 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Nov, 6th, 

Pr week’s orders for steel rails foot up at 

000 tons, of which one-half are for December 
schveny and the rest for January. Rail-makers 
are beginning to apprehend the possibility of a 
booming demand for steel rails. The Baltimore 
and Vhio Railroad Company will be in the market 
for rails to lay a sixty-mile road across the State 
of New Jersey. The Pennsylvania Company had 
its Lay laid for the construction of about 200 
miles of road in Penfisylvania and Ohio, besides 
the laying of 450 miles of road in the North-west 
to connect the Northern Pacific Railway with 
its Chicago connections. The New York Central 
and other trunk-line roads are, or soon will be, 
in the market for large blocks of rails for early 
spring delivery, A high railroad authority stated 
yesterday that ar.angements were being made for 
the importation during winter of large supplies 
of steel rail blooms to be rolled in American mills, 

By the 1st of January, at the present rate of pro- 
gress, the producing capacity will be sold up to 
40 per cent. for 1857. In all there are 20,000 
miles of projected railway construction. The 
industrial prosperity will certainly stimulate con- 
struction on a good many schemes that have been 
lying dormant for years. 

All kinds of foreign material have been under 
fair inquiry this week, but the orders sent abroad 
have been light. 

Spiegeleisen is quoted at 27 [0 dols.; English 
Bessemer at 19 50 dols. to 20 50 dols.; American 
forge iron, 16°50 dols, to 17 dols.; No. 
18°50 dols. to 20 dols ; steel rails, 34°50 dols, 

36 dols.; steel rail blooms, 28 dols ; old tee og 
22 dols, to 22 50 dols, Plate iron is in very active 
demand, and makers are able to command their 
own terms for deliveries within sixty days. Mer- 
— bar iron is in very active demand at 1°75 


The nail-makers would probably agree on a 
restriction of output on account of the increase 
which have depressed prices 10c. 


A i from Pittsburgh just to hand indi- 
cates a quiet week, which is always looked for at 
election times. 


NEW OOMPANIES. 
Tue following companies have just been regis- 
tered :— 


Lartigue Railway Construction Company, 
Limited, 


This company proposes to construct railways, 
and in particular railways formed with a single 
rail in accordance with the invention of Charles 
Francois Marie Thérese Lartigue. It was regis- 
tered on the 4th inst. with a capital of £200,000 

divided into 15,000 A shares of £10 each, an 
5000 deferred shares of £10 each. The subscribers 
are :— 

Shares. 
A. A. W. Money, Little Stodham, Liss... .. .. 
F, H, Grove, 15a, south Audiey-street ..  .. 
KE. A. Palk, 5, 8t. George’s-place, .. ee 
H. F, Monro, 4, Bishopsgate-street Within () 
R. M. Hatherley Vilia, addiscombe 

H J. Nevill, 5, Austinfriars 

The number of directors is net to be les ‘than 
three nor more than twelve; the subscribers are 
to appoint the first, and in the interim the first 
five subscribers will be deemed directors ; 3 qualifi- 
cation, £500 of the nominal capital ; the company 
in general meeting will determine remuneration. 


1 
1 
1 
1 
a 


Simson and Mason, Limited, 

This is the conversion to a company of the 
business of wood brokers and agents carried on 
by Messrs. Simson and Mason in London and 
Paris. It was registered on the 5th inst. with a 
capital of £200,000, in £1 shares, with the follow- 
ing as first subscribers :— 


*Thomas Simson, St. Peter’s-alley, Cornhill, wood 

Mason, St! Peisrsalley, Cornhill, wood 
Mason, Peiersaley, Gora, “wood 
P.C. Edwards, “st. ‘Peter’s-alley, Cornhill, “clerk 


R. J. Burrow, 95, Vassall-road, Brixton, cashier.. 
Ww. 40, Nottingham-place, W., ac- 


H. Evans, 131, ‘Tufnell Park-road ag 


The number of directors is not to be eas then 
three nor more than six; qualification, 500 
shares; the first are the subscribers denoted by 
an asterisk, and Mr. L, J. M. Mason; remunera- 
tion, a sum not ex £3 per cent. upon the 
amount paid up, from the surplus profits remain- 
ing after 10 per cent. has been to the share- 
holders. Messrs. T. Simson, H. T. Mason, and 
8. E. Mason are appointed directors at 
such remuneration as the directors may from 
time to time determine. 


Stourbridge Company, Limited. 
This company was registered on the 5th inst. 

with » capital of £1000, in £5 shares, to lease the 

galvanisi at Springfield, near 

lately occupied b: 

Westwood, and Robins, an P 

all kinds of sheet iron goods, 

vanised, tinned, enamelled, and other hollow 

ware goods, The subscribers are :— 

Levi Robins, Wollascote near 


commercial traveller 
J. Westwood, W: 


J. Lye, near trou lai 
John Skidmore, M. b ~4 


Jeremiah Skid: un., Lye, Stourbridge, ‘com: 
mission more, 


agent 
W. W. Horner, Dudiey, ‘beer retailer |: 
Registered without special articles, 


or m Rock Drilling Company, Limited. 

company proposes to carry on business as 
sinkers or constructors of wells, pits, shafts, and 
other underground adits, by means of the drilling 


ad in United States of 
vital of f £3000, in £1 with the following 

capital o 8] wit! 

as first subscribers :— 


Shares, 
*W. Allhusen, Newcastle-on-Tyne, chemical 
manufacturer 


Davidson, Newcastle- on-Tyne, secretary to 


mpany 

A. yd Gateshead, chemical manufacturer 

Gilson, Port Clarence, driller 
Middlesbrough, 


J. Ryles, manager of salt 
oe 

8. A. Cecil, Newcastle, stationer 

J. Tennan nant, G d, chemical facturer.. 


The number of divecters is not to be less than 
three nor more than five; the first are the sub- 
= denoted by an asterisk, and Mr, J, T. 


Anita Mines, Limited, 

This company was registered on the 8th inst, 
with a capital of £100, 1000, in £1 shares (of which 
77,500 are 10 per cent. cumulative preference 
shares), to purchase mineral property, water 
rights, mining and hydraulic plant, &c., situate 
in ens Colombia, with power to acquire other 
property in Colombia or elsewhere in South 
America, The subscribers are :— 


*Elias Gonzales, 108, Peckham-rye, merchant .. 
“WwW. Marrian, 109, Fenchurch-street, merchant . 
C. J. Marrian, 109, Fenchurch-street, merchant... 
a Koppel, 36a, Rosary- gardens, Kensington .. 
T. J. Bewick, C.E, Sulfolk House, a 
Pountney-hill 
E. Williamson, M. E, 108, Peckham- “rye ee os 
D. Chadwick,’ 6, Coleman-stree 
countan’ 
The of is sive than 
three nor more than seven; qualification, 100 
shares, the first being the subscribers denoted by 
an asterisk, and Mr, Hyde Clarke and Senor Pan- 
taleon Gonzalez. His Excellency Dr. A. B. 
Cuervo is appointed honorary director. Each of 
the directors, other than the honorary director, 
will be entitled to £200 per annum. 


Black Mountain Silica Sand, Lime, Brick, and 
Colliery Company, Limited. 

This is the conversion to a company of the 
businesses of colliery proprietor, lime burner, 
limestone merchant, silica sand and silica clay 
and ist: hant, carried on by Mr. John 
Hay in the parishes of Quarter Bach, in the 
county of Carmarthen, and Ystradgunlais, in the 
county of Brecknock. It was registered on the 
8th inst. with a capital of £10,000, in £1 shares. 
The subscribers are?— 


J. Beynon, Ystalyfera, draper .. .. .. oe 

D. Rees, Ystalyfera, builder os. 
R. Evans, P d 

Hay, M.E., Swansea <o os 1 


Joues, Cwmglly pell, mechanic 
J.J. Lioyd, Lianeily, physician 
W. W. Bi Brodie, Lianelly, solicitrr .. .. 


Mr, John Hay is appointed manager, 


Charles Smith and Sons, Limited, 

__This is the conversion to a company of the 

of sellers of archi- 
Pere metal work carried on by Messrs. Charles 
Gray Smith and Frank Smith at Deritend Bridge 
Works, Birmingham. It was registered on the 
10th inst. with a capital of £20,000, in £10 shares, 
whereof 1000 are preference shares, The sub- 
scribers are :— 


Deritend, Birmingham, manu- 
‘Frank Smith, Deritend, ‘Birmingham, manu- 


J. Chester-road, ‘Birmingham, agent 
J. L, Hobbes, Stourbridge, medical practitioner 
A. E. Roberts, Birmingham, chartered accountant 
Bakewell, Beulah-hill, Upper Norwood . 
*R. Wilson, Market Head, Derby, grocer .. 


The number of directors is not to be less than 
four nor more than six, the subscribers denoted 
by an asterisk being the first; quaiification, 

shares; the company in general meeting will 
determine remuneration. 


SourH KENSINGTON MusEUM.—Visitors during 
the week ending November 13th, 1886 :—On 
Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 8636; mercantile 
marine, Indian section, and other’ collections, 
3099, On Wednesday, Thursday, and Friday, 
admission 6d., from 1 "a.m. to 4 p.m., Museum, 
1091; mercantile marine, Indian section, and 
other collections, 163. Total, 12,989. Ae 

m e the useum, 
25,265,153. 

Society oF ARTs.—The first meeting of the 
133rd_ session of the Society of Arts was held on 
Wednesday, the 17th inst., when the opening 
address was delivered by — Douglas Galton, 
C.B., D.O.L., LL.D., F.R.S., chairman of the 
Council. Previous to Christmas there will be 
four ordinary meetings. The following are the 
— arrangements for these meetings :— 

ovember 24th, William Anderson, M. Inst. 0.E., 
“Purification of Water by Agitation with Iron 
and Sand Filtration.” December Ist, adjourned 
discussion on the paper by Dr. C. Meymott Tidy, 
on “‘Sewage Disposal”—read 14th, 1888, 
December 8th, Major-General C, E, Webber, R.E., 
O.B., “Glow Lamps; their Use and Manufac- 
ture.” December 15th, J. B. March, ‘‘Cameo 
Cutting as an Occupation.” There will be five 
courses of Cantor lectures during the al Devign 
‘Principles and Practice of Ornamental Design 
Foreman Day. (2) Diseases of Plante 

special reference to Agriculture an 

aster ” by T. L. W. Thudichum, M.D. (3) 
‘** Building Materials,” by W. Y. De 
LC, (4) Machines for Testin; Materials, 

ly Iron and Steel,” by Professor W. OC. 
“The Structure of Textile 
by Dr. Frederick H. Bowman, F.L.S., F.G.S. 
Two juvenile lectures on “‘ Soap Bubbles,” by A. 
W. Reinold, F.R.S., will be given on Wednesday 
evenings, January ’ Sth and 12th, 1887. The 
meetings of the Colonial Section and of the 
Indian Section will not commence till after 
Christmas, 
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THE PATENT JOURNAL, 
Condensed from the arent of the Commissioners of 


Applications for Letters Patent. 
*,* When patents have been ‘‘ communicated” the 
“name an —< of the communicating party are 


printed in 
oth November, 1886. 


14,419. Improvep Buast, J. Morrison, Durham. 
14,420. ImprRoveD ADJUSTABLE SPANNER J. Moore, and 
C. D. Martin, Newcastle-on-Tyn 
for Luns- in Cameras, 
Thornton, Manches' 
Serinos for &e., J. W. Drury, East- 


14,423, Iron Roorina, H. 0. Tucker, 
Banbu: 


14,424. -sHOES, R. Glover, Stratford, 

14,425. Faci.itatine the of Wer PAINTINGS, 
, J. Macdonald, Birmingham. 

14,426. Loose REED, &c., C. Catlow, Halifax. 

BLEACHING VEGETABLE Finres, &., D. A. 


er, 

14, 429. DryiNe Raas, &c., J. Illingworth, Halifax. 

14, 430. PORTABLE Fire- -ESCAPE, b. J. Brinkman, W. 
Nash, and W. H. Taplin, London. 

14,431. Stream Enoines, R. Wilby, 


14,432. SUPPLYING Borers with Fresno Warer, J. 
Downton, London. 


14,438, SEED-DRILL ATTACHMENT for PLovaus, J. Cars- 
well, Luthrie. 

14,434. Decoratine Woop, G. Howard, 

14, 485. Lamps, R. Scott, Newcastle-on- 

14, 436, COLLAPSIBLE TuBEs for ARTISTS’ &e., 
eswright, London 

14,437. TRITURATING Criepans, J. W. Hartley, Stoke- 
on-Trent. 

14, pany MovasLe Cover for Jars, W. G. Parkin, 


Harts, &c., H. Polak and W. H. Black- 
yae. 

14,440. Grip for Cooxine, &c., W. W. Brayshay, 
Birmingham. 


14,441. Acip, W. Burns, Leith. 
Door A. C. Henderson.—(A. Gobron, 


ance.) 
14,443. Door LatcHes, &., A. C. Henderson.—(A. 
Gobron, France.) 
14,444. Stoppers, T. Foster, Manchester. 
14,445. Wacon Trains, J. B. Osborne, London. 
14, 446. Brush Hanpves, T. I. Gray and J. Robinson, 


yt 
14,447. Tea Pors, &., G. J. ig Stafford. 
14, '448. Lock Bout, H. 
14, 449. ROLLER MILLs, F. Moss, 
14; 450. Dry CLoset Systems, W. P. Thompson —{/, D. 
‘Snead, United States.) 
14,451. CLEANING Fax, &c., J. Graham, Liverpool. 
14,452. Buttons, M. D. Shipman, London. 
14,453. Sprinc WHEELs, R. Edwards, London. 
14,454. CaBLe Stoprers, W. H Harfield, London. 
14, 455. Botries, E. Rutter, London. 
14, 456. Stoppers for Botries, P. M. Justice.—(H. M. 
Wirz, United States.) 
14,457. TUBULAR and Rotary Scares, &., F. O. 


14, 458. STEAM Generators, T. Joicey, Gateshead. 

14,459. CoNVERT/BLE OPEN and Fire Hoops, G. 
&. Brodie and J. D. Prior, Birmingham. 

SkeveTon Fxamine, A. Allom, 


14, Instantaneous Desions, C. Williams, 
mdon. 

14,462. Hat Hoiper, T. Roseindale, Birmingham. 

14,463. SHeep Suears, R. F. Drury. —(R. Withell and 
M. Grainger, jun., New Zealand. 

14,464. SAMPLING the QUALITIES of Cerzats, &., H. 
Gri Liverpool. 

14,465. Srorine, &c., Water, N. Frére, London. 

14, "466. WASHING LARGE VERTICAL SourFaces, N. Frére. 
F. Carré, France. 

14,467. Manuracrore of SHears, I. Harris, Cleveland. 

14,468. DisTILLING Apparatus, E. Piot, London. 

14,469. ConsTRUCTION of BAND SAW FRaMes, H. and A. 

‘oster, London, 
Macuivery, H. and A. Foster, 


mndon. 
14,471. Stream Generators, H. E. Newton.—(7. Main, 
United States.) 
14,472. Mixture of Satt and Psospuate of 8. 
Pitt.J. M. Hughes, United States 
14,473. Gavers, U. A. Chauveau and J. G 
Lon 


14,474. Cases for VisiTING Carns, &c., G. Brewer.—(T. 
Ceuterick, Belgium. 

14,475. Fiap for Axves, E. Partridge, Edgbaston. 

14,476. Levet Crossina, &c., A. Junnston, London. 

14, Rakes, W. N. Nicholson | W. Mather, 


14, Caps, &c., W. Lorenz, 
14,479. Breast Paps, J. L. Wells, Philadel 
14,480 OgNAMENTING ARTICLEs, J. L. Weils, Phila- 


phia. 
14,481. Bosties, J. L. Wells, Philadelphia. 
Brake for PeramBotators, &., G. H. C. 


ughes, London. 
14.483. — Hanv gs, &c., J. M. Shelley and 8S. May, 


Water, &c., F. G. Wheeler, London, 
Wartce Winpinc Mecuanism, D. Nettekoven, 


14,486. T. B. London. 
14,487. LanreRN Hanoens, T. B. Jeffi ery, London. 
Crore Macuines, Nyckhuyse, 


— Rariway by ELECTRICITY, 
C. Smith, London. 
14,400. 1 for E. Edwards.—(W. Hotze, 


14.491. Sasn Fasteners, R. E. Henry, Lond 
14,492. Danpy Ro.us, H. H. Lake.—(C. ‘Smith, United 


Execrricat Raitways, E. E. Ries, London. 
14,494. CoupLines, H. Loeber, London. 


10th November, 1886. 


14400 Pickers, J. Dawson H. Armistead, 


Suspenpers for Picture Frames, &., L. E. 


14, W. Frost, Worcester. 
14,499, SuuTtLe Guarp for Loom, J. Brown, Man- 


Bepsteabs, 8. I. Whitfield, Birming- 


Pirss, &c., H. Shaw and R. 

Eadie, jun., ham. 

14,502. Grass, &c., J. Gill, London. 

14,503, for WORKING VaLves of Enarngs, J. F. 
Paxton and G. Rals -on-Tyne. 


14,505. Ixprcaton for Orrice Doors, &c., 8. Willett, 


14,506. DisPLAYING ADVERTISEMENTS, &c. J. Pearson, 
Ashton-on-Ribble. 
Furs .or Fisnina, M. C. Campbell, 


508. Sarety and Srop Frrrinas, 
G. Cockburn and A. W. Baird, G 

14,509. Rectivine UMBRELLAS, , J. Kerr, Leods. 

14,510. Arc Lamps, J. Mackenzie, 


14,511. for the Vatves of 
Enarnes, J. and W. Boston. 


13. CHECKI 


N, te, Dunstable. 
Brodie D. Prior, 

14,514. Lawn-Tenwis Bat, R. F. J. Allen, London, 
14,515 for SPLITTING, ke, Broap Crors, 8. 


Halifax. 
14,516. the Swett, &., of the SHUTTLE 
the Suutrie Box, L. Sutcliffe, Halifax. 
14,517. Press Kyives for CoTTine Uppers, &c., 
D. Pickles, ax. 

14,518. BUCKLES, R. Rees, London. 

14,519. Macuines for &., Grass, A 
Oestreicher, London. 

14,520. J. and J. H. Parkyn, 


14,521. — the Amounts of Pay Tickers, P. 
Sulli Lon 


14,522. Bi J. B. Clark, Liverpool. 
ULLETS, vi 
14,523, PaisoPTOMETERS for Testine Evesiout, W. P. 
mpson.—(H. Culbertson, United States 
14, for PLayinc a NEw Game, Bit- 


, London. 
14,535." Boots and Suozs, L. E. Scafe, 


on. 

14,526 Betts for Porvoses, B. 

Wright, London. 

14,527. Fixine, without Mortar and Cements, PaNneEIs, 
T. Cox, Londun. 

14,528. Spinp.es for Macurvery, T. K. Hat- 


ley, on. 

14,529. BRAKE for Tanpem VeLocipepes, J. Asbury, 
London. 

1 for Booxs, A. E. Adlard, 
mdon. 

14 — Cuan or Rope Biocks, H. Boyd and T. Hart, 
ndon. 

ANTI-NEURALGIC Hoop Bonet, M. Towler, 
ndon, 

for Winpine Cone Sroots, H. C. Hill, 


on. 
14,534. Dynamo- &c., Macuines, J. J. C. 
, London. 
14,535. BcRnine &., for Generatine Steam, C. A. 
Sahistrom, London. 
14,536. Conner and Leos of Cor BrepsTEaps, 
H. Myer, London. 
14 537, ENSILAGE Presses, W. Sharpless, London. 
14,538. VENTILATORS, w. Sargent, 
Lon 


on. 

14,539. Smoorutne Irons, A. Von der 
Nahmer, G! 

14, CLEANING P. and P. McIntyre, 


lasgow. 
14, Houprasrs for Buixp Corps, &c., W. Burley, 


14,542. Pez Heaps, W. Beale, London. 

14,543. Boors and SHoxs, C. Daggett, London. 
Bearines for VeLocipepes, G. J. 

Panet, or Liont, J. Bridger, 


14,546. CANDLESTICKs, W. Furness, London. 
14,547. Parintine from NEGATIVES, J 
mdier, London. 

14, 548, Psoromerer, J. E. Dessendier, London. 

14,549. PRintina from. PHOTUGRAPHIC J. 
E. Dessendier, London. 

14,550. Steam Eno nes, 

14,551. Lock Not, 8. de la G Williams, London. 

14,552. PREVENTING on TéLEPHONIC, &., 
Livgs, L. Kelner, 

PorsEs, ToBacco &c., A. W. Phillips, 


14,554. Sounpixe Avaras, N. J. Holmes, Lewisham. 
on. 
14,556. CuamBers, H. Edmunds and J. J. 
Hic! don. 


14,557. Counter for Suops, &c., C. Friedrich, London. 

14,558. Knitting Macaines, B. Kerr, London. 

14, 559. Manuracture of [aon and Sreet, G. L. Brtick- 
mann, London. 

14,560. Fotpine Cc. London. 

14, PLovens, E. ards — (J. Garralon, 


) 
14,562. Tea Pots, &c., A. Bowman, London. 
14,563. SeconDaRY BATTERIES, J. 8. Sellon, London. 
14,564. PrIntINe Macuises, H. H. Lake.—(¥, Van 
Wych, United States.) 


11th November, 1886. 
14,565. Prorecrion Brakg, F. Foord 
for PentecrapH Tracina, J. Bryce 


wart, Glasgow. 
Manoracrure of Gas Rerorts, G. E. Davis, 
anc 
14,568. Sarery Lamps, A. Howat, Man- 


14,569. LeatHers for Hats, &., F. W. Cheetham 
Manchester. 
D rrerenTiaL, &c., for Macuinery, 
J. Dugdale and J. F. Davies, Manchester. 
14,571. Gearine for Preparine, &c., 
—"* . Dugdale and J. F. Davies, Man- 


ches 
14,572. , H. J. Hampson, Manchester. 
14,573, ATTACHING Mounts to Resgrvorrs of 
Ort Lamps, F. R. Baker, Birmingham. 

Srockina KNITTING Macuises, W. Harrison 
ndon. 
14,575. Atrn-TicHT Stoppers and Covers for 
itenham. 


, F. Hughes, Chel! 
14,576. Sarety Spaine Burnp Rack J. H. 
A 


Leeds. 
14,577. Stamps or Printine Surraces, J. A. Cundall, 
Manchester. 
14,578. Gas Motor Enarne, G. McGhee, Glasgow. 
14,579. Grinpine and PoLisHINe MeTaLLic Mounts, 
, F. Hoskins and C. Harvey, 
14,580, Sizixe PAPER H. A. 


hi 
14,581. Avromatic InxstanpD, 8. Taylor, Manchester. 
1 C. Pitt, 


14,583. ileum, A. Sowden, Halifax. 
14, Hearixa and VentiLatine Houses, E. Kent 


14,585. Eca Beatine, &c., Macuineg, G. C. H. Wintle 
—(C. L. Napier, Malta.) 
1 Pans, Morors to VENTILATING 
P. Higgs and E. L. 
Spring, C. 8. Windover, Hunting- 


Expanpine Centres for TextTILE MATERIALS, 
H. Clift, Newmarket. 
Boot, for Spnvnine, &c., MACHINERY, 
A. 
or Grounp Gass, H. 


— and Distances aud 
GEs of Ossects, D. G. Prinsep, London. 
14,598. Accumuxators for J. Della- 
gana, jun., Reigate. 
14,594. Rack Games and Toys, W. Britain, es ond 
Cinourrs, T. F Walker J. W. Fair. 
LECTRIC an 
bairn, London. 
14,596. Maxine and Breakin Contact between Parts 
of Erecrric Circuits, T. F. Walker and J. G. W. 
Fairbairn, London. 


14,601. ComBrnep MERCANTILE Forms, W. H. 
Dougall, Bonnyrigg. 
14,602, SELF-REPLACING InpicaTorRs for ELECTRIC 


t 
= 
Shares. 
5 
5 
Shares. , 
| 
ares, 
| 
| 
14,600. TrEaTMENT of CHLoRIpEs, J. E. 
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Beus, E. R. Hedgman and F. Villiers-Stead, 


14,608. Srrrorc GrawuLaR or Fisrovs MATERIALS 
in Liguips, R. Kron, 
14,604. Ixpicatmne the Heatine in 
Manors, Exorvss, H. R. and W.T. W. 
Thackeray, 


14,605. Heavy Orpwance, G. F. 

Ryde. 

14,606. Rerricsxatine Macurnes, J. Quiri, London. 

Surry for Barus and Lavatorizs, C. 

14,608. Steam Provan, D. Nagy, London. 

14,608. Sream Pompine, &c., J. Spence, 

14,616. DRessino or 81z1NG Textites, A. C. Hender- 
Vignet, ses 4s et Cie, 

Avromatic Canpie-sHaDe Houper, F. Trier, 

14,612. Sueers of Parse for Tomer Pur- 


POSES, lames, 
14,613. Cam Wuegts, F. J. Browne, London. 
14,614, Wire with D. Allport, 


1 Sewine 
“STITCH Macurys, T. H. Martin, 


14,616. Laps, E. Parr, London. 

14,617. ETHYLETHER of a New Acrp, O. Imray.—{The 
of Chemical Industry in Basle, Switzerland.) 

14,618. EATING &@ COMPOUND of PHENYLHYDRAZINE 


ion. 
14,620. Pracussion C. London. 


SaTION in Steam Enonrves, T. Knglish, n. 
14,622. Rerricrratinc Macuryes, E. Taylor, London. 
14,623. ExpLosrve Compounns, C. E. London. 


14,624. Suppiymvc Stream Borers with Warer, H. 
London. 


YEuLow, Rep, and PurPLe CoLourine Martrers, 
J. H. Johnson.—{ The Badische Anilin and Soda 

14,626. Licutinc Gas and Om Burners, A. A. Lister, 

AppaRa H. Dodd, Li 

14,628. SuPPLYING ted other 
mation, C. Anderson, London. 

“ieee. Soar, C. A. and C. P. Gosnell, 


4,630. Sawrrany Napxr, F. 
Drrsct-actinc Pumprne, &c., ENGINES, 


— Acruatine Locks or Latcues, F. W. Webb, 
1 ond Vemma, G. 


12th November, 1886. 


, Dundee. 
640. 

(7. I. Richman and B. M. Plumb, United States.) 
14,641. Harness Bearers, R. Barton, 


642. Sreet, F. W. Paul, Glasgow. 
Heatine Apparatus for Boriers, T. Gil- 
mour, 


14,646. and Feep-water, W. E. 
14,647. Frere, C. and J. Halter, : 
14,648. Szwinc Macunves, W. P. Keeson, London. 


- Read, Birmingham. 
1 661. Pocker Hotper, E. L. Sheldon, 


14,652. Carpets, &c., T. Warsop, 
14,653. &c., Macuings, T. 


page, 
14,654. SicwaLLine on Rartways, T. T. Powell, London. 


14,655. Pap, &., A. 
— Gas Hyprav.tic ‘Mars, W. "Bond, Aber- 


658. Burrows, H. Maindee. 
Box for A. Jezzi, London. 
14,660. Toots for Formic Mourus, D. Rylands 


and B. Stoner, 3 


W. Clark, 
14,665. Vay, A. T. O. Santee, 
14,666. ATTACHING Waerts to Musical Boxzs, J. 


orthington, Blackpool. 
14,667. SKATES, G. M. Cruikshank.—{Z. Marburg and 
14,668. aa J. D. Watson, Glasgow. 
tors, J. D. 
14.669. Buast Cuarcine Apparatus, J. E. 
14,670. Fine nena J. Dittrick, London. 
672. AntiriciaL Leos, F. W. Ramsay and F. Gray, 
14,678. SoLurTions Execrroiysis, E. 
E. J. and C. , London. 
14,674. of WwW. 
Scott, C. Swan and Co., W. Wha Whamond, and T. 
14,675. Macurves, P. M. Justice.—({T. 


Force, J. Elliott, 
14,681. Wasuine and WRINGING Macurnes, R. Smith 
and 8. London. 


14,682. Urruisation of Steam, L. Rou 
14,683. Hives and We 3. 


A M. Clark. & United i Fe 
any into Sir W. T. 


14,008 Locus, 


my. 

CHEQuEs, H. Lake.—-(Z. 

14,695. Comprrep F; and Rar 
Rattways, A. J. Boult.—(J. Swann, 

14,696. ErecrricaL Scauzs, W. R. Smith, 

A. J. Boult.—({Z. Kleimert and A. Squires, 

United States.) 


14,698. of Woot, &c., E. Edwards.— 
Sream Pressure Encines, J. G. Lorrain, 


18th November, 1886. 
14,701. Auromatic ALARM for and Low Water 
London. 


and Hick Sream, J. Edey and G. 
14,702. Auromatic WaTER Gavar, Edey and G. 
ht, London. 


Wrig) 
14,708. Brass Fousuer’s Larue, J. Edey and G. 
right, London. 
the of Bepsrzaps, &c., F. 
14,705. for Ramway Vacuum Brake 
Apparatus, J. Jones, Dublin. 
ierer. Castors, A. Webb, Aston. 
707. COMMUNICATING Srorres of Burtp- 


in Case of Fire, R. 
for 


100. Pizwon Pane TER PRESSES, C. Billington and J. Newton, 

Parnell, Li 


, E. W. 
14,712. Cures or Fastexgrs, W. Harley, Liverpool. 
quips, W. C. 


14,718. Cock for Oor 
Blackett and J. 


osizrY, &c., J. 


ler, Durham. 
14,714. from CausHEp Quartz, C. Tod, London. 
14,715. Inon or Bxassep Trusszep Bepsips, A. Fitton, 


anchester. 

14,716. Arracninc and Deracuine Sarps’ Boats, J. 
Sample, Newcastle-on-' 

14,717. WiRE-STIFFENED Bararps or Baar, J. Barran 
and Sons and W. T. Crampton, 

14,718. and Srezrine Suips, G. Parker, 

Wrexham, and T. N: 
14,719. Lvexpenstve and PortaBLe Dress Sranps, A. 


verty, London. 
1 


14,721, F. 
14,722. 


14,723. Paorocrapaic Cameras, 8 D. 


chester. 
OpnaMENTED Metatiic Kwozs, A. Gordon, 
14,725. Beer, &c., Pumps, E. Mellalieu, Hey- 


14,726. Borr.es, &c., E. H. Taylor 
and W. Boothby, Ashton-under- 
14,727. Borriss, &c., Ashley, Ferry- 


14,728. Fire-escapes, J. C. Hudson, London. 
Preparation of Oris for Mepicivs, H. Mackay, 


Barometers, &c., H. 8. 8. Watkin, 
14,731. for Carryinc B. J. B. 
Mills. 

14,732. Caustic Sopa, D. B. Hewitt and B. Mond and 


14,738. J. Loewenstein, London. 

x yaaa J. and J. Dawson, and 
.VING, 


REW Prope.iess, J. Chandler, London. 
14.737. Fastexer for Boots, &c., J. Butterworth, 


Briggs, T. D. Benson, and E. J. Leeming, 
14,739. Apparatus for Carryine Fivuips, G. Watts 


and J. H. Glew, London. 
14,740. es &c., J. and R. J. Foot, 


14,744. Woop Boxzs, &c., E. Carr, London. 
14,745. Racks for BILLIARD pny &c., G. RB. Holding, 


14,746. Fastenine for Stuns, &c., E. F. Lucy, 

14,747. Garters, H. J. Haddan.—{R. Hicks, United 

14,748. Tension, G. Pailla-Réal, London. 

14,749. Buuxps for Winpows, &c., H. J. Haddan.—(M. 
G. Mitter, Germany.) 

14,750. STEAM BorErs, J. McCool, London. 

Suret Strups, J. D. Jones, London. 

14,752. SHUTTLE-Box OpeRaTING Mecuanis for Looms, 

14,758, Burros J. Amery, London. 

if -sTitcH J. Thomas, 

14,755. Hore Merat Venticator, T. M. 

14,756. Gus Carriaces, J. Rogerson and A. Downie, 

14,757. Dywamo-ELEcTRIC W. Lahmeyer, 

Hanpies to the Srixpizs of Locks, 

J. London. 


Satchel, 
14,759. Szcurtnc Socket Castors to Cuar Leos, &c. 
Lumley, Litle Ilford. 


Preragation of MaGnesium 
Lysis, H. H. Lake.—{7The Count Rudolphe 
Montgelas, United States. 
14,761. Rockne G. London. 


Rotary Enornzs, &c., C. T. Colebrook, London. 


Doven Tourangeau, 
15th November, 1886. 

ExecrricaL Apparatus, F. Mitchell, 
14,765. Dymamo-ELecTRIC and Execrro- 
motors, C. Lever, 

14,766. Tricycies, B. Leader, Boherbue, 
14,767. Lamp Borwers, W. Harley.—(Z. Reach, United 
and Dost Preventer for Doors, &c., 
14,770. Hyprocarpor, &c., Or Lamps, F. R. Baker, 
Laws Texnxis Racquets, W. Sykes, Horbury, 
Com Composire Wrovcut Iron and Cast Sree. 

J. Whitehead, Manchester. 

14,778. 2. E. Thornton, Manchester. 
14,774. Typz Warer, F. Forlong.—({&. Prouty and 0. 
London. 

Protectine Pantatoons, &., T. Y. Kinne, 


1278. Ror Smith and W. Carey, 


14,779. Ratway Sieepers, E. Schmidt, London. 
12780. OnnaMenTaL MeTatiic Brackers, W. H. 
Welshman, Birm: 


ingham. 
14,781. Eprece Mareriats for Savsace Meat, J. H. 
, Sheffield. 
14,788. Drivina Betts and Waee.s, W. L. Purves, 
14,784. Puacinc Apparatus, F. Howlett and W. H. 
Ve London. 
14,785. 
14,786. ay L. Fisher, London. 
14,787. WHEELS E. and H. Roberts, 


orthamptonshire. 
14,788. Cooxine Urenstzs, W. 
14,789. Frxies for Giass ‘Sixepens, 'H. Lindsay- 


Propuction of Ammonia, &c., F. Bale, Droit- 


791. Sharman and Thompson, 
itoke-on-Trent. 
Mup Prorecror for Trousers, &c., 
don. 


14,7938. Fe.Low-prece, J. New 


14,795. Waste Heat Exrracrors, J. F. and G. E. 
Wright, Birmingham. 
14,796. Connection for the Enps of Corps, &c., P. A. 


14,797. Burrons, E. D. London. 

12708. Suction Tues, R. K. 
1 Fa G. W. Wade, London. 

Ronan 3 and W. Tucker, 


14,801. Lire-savinc AppLiances, H. F. Coombs, 


1 Daivine Carriages by Gas, &c., G. Brewer.— 
B. Stevens, Belgium.) 

14,808. Exptosive, Sir F. A. Abel, London. 

804. for the Prevention of Fravup, 


Simon, jon. 
Twor-scrEw Motor and Grip, A. Sweet, 
14,806. Drepaine Buckets, C. W. Fi 
807. M. P. W. and E, 


Perret 
14,808. a for Guns, C. E. Barnett.—(7. 
Nordenfelt, Italy.) 
14,809. SHIPPING Doar, _ London. 
14,810, ScaLine 


14,811. F. Gritty, Loudon, 

4, or Curistmas CARDs, ‘ak. 

14,813. H. H. Lake.—({W. 8. McLewee, 

United States.) 

14,814. Lamp Supports for Tricycigs, P. Hartzendorff, 

Frre-arms, H. H. Lake.—({C. F. Mannlicher, 
ustria, 

Wie. Bo Busties or Dress Improvers, C. E. Thomson, 

14,817. “Hannows, G. Keeley and J. B. Lawlor, 

on. 
14,818. Dressinc Gram, T. Carlill and C. Cousins, 
14,819. Watcues, J. Walzer, London, 


SELEOTED AMERIOAN PATENTS. 
(From the United States! Patent Office oftciat Gazette.) 


348,455. Cur-our for ELEcTRIc Cracurts, John M. 
Portland .—Filed May 14th, 1886. 
Claim.{1) The com with the contacts 
C Cand G, d pivotted at or near 
the middle and connected wi th the main line, of Key | {rth 


ofl 


N 


the ont divided into parts 
asset forth. (8 heed ing face 
formed of the sharp-edged ribs ¢’, substantially 


as and for the purposes set fi 
Brusx, Alonzo Barber, Bentonsport, 


ok 


manner the part bey combi 


$48,646, Sarery Sraip ELEcrric 
Edward Weston, N.J.—Filed Ne 


The combination, with 


and 


Crro 
November 


circuit is completed between 
safety strip, as set forth. The 


box or case con a =e 
a fusible saf and a rigi 

er ‘or, the said cap f with con- 

tacts in —— with the ends of the 


ted by the 


von IncawpEscent Lamps, Edward 
'.J.—Filed January 18th, 1886. 


blocks E Ein the recesses, the rock shaft 
forth. (4) The Stnation with 

4 com a su 

of shaft Srovided 


Epps’s Cocoa.—GRATEFUL 
knowledge of the laws 

ion and nutrition, 

careful a) of fine properties 


tables with a delicately flavoured be 
bills. Itis 
ch articles of diet that a 


cach ond of sald members, that sald brushes wit 
Paper toward each other, and a brush attached to 
© end of one of the members of the hand] to 
Claim.—) spring terminals 
of a reinforced safety strip for omens He circuit 
Martin, Birmingham. between said springs, the ye ty! between 
position by them, as set forth. (2) © combination, 
with ae of a lorced safety stri 
having con’ provided at its opposite 
adapted to a the circuit between the springs, 
the strip being between the springs and held 
in position by them, as set forth. () The combina. 
_ tion, with spring terminals, of a safety —_ and rigid 
ET holder therefor adapted for insertion between the 
springs, and provided with contacts, whereby the 
348.646 
a5 
“IAAL! 
hemical ustry in Basle, Switzer! 
14,619. Lock-strrcn Szwina Macumves, W. P. Dil- \\ 
aay 
\ 
\ 
| \ 
SF 
bridge. containing spring terminals, of a Es contacts, 
ty strip secured to the cap with its ends in elec- 
onnection with the contacts, and means for 
14,634. Ruters, T. Atkinson, Penruddock. 
14,635. Cooxine Spoons, C. R. Hughes, London. 
14,636. Szwine Macunves, T. Shakespear, Birming- heir fulcrums, and one or more double bit keys, sub- 
ham. stantially as and for the purpose described. (2) The 
14,687. FasTeneR for Wospow, F. Woerner.—(4. lamp and a socket or holder of different form or make, 
Enupjer, Germany. and thereby unsuited for direct connection, of an inter- 
- mediate device or —— constructed to fit both the 
ter. lamp and the socket, w be operatively 
connected, as herein set forth. (2) The combination, 
I Hi ul N Ih | with an incandescent lamp and a socket or holder of 
ber- i rs] different form or make, and thereby unsuited for direct 
= 
DD. and W. D. Napier and A. Kelly, Glasgow. — - 
14,742. Sewinc Macuuves, R. B. Turner, London. hil 
14,743. Cicars, &c., H. E. Harris, London. 
,049. GLass CaRBOYS, " con and construc t e an 
14,650. ComBrNep CoLLapsIBLe Cur and Eve Gia combination, with the contacts C C and G, of the two | socket, and thereb connett the same saedhenteaity 
levers A A, pivotted at or near the middle and con- | and complete the electric circuit from the lamp to the 
nected with the main line, of two key = arranged | holder, as herein set forth. (3) The combination, with 
between the levers on — sides of the fulcrums, | an incandescent lamp and a socket or holder of dif- 
one or more double bit keys, and eines for com- | ferent form or make, and thereby unsuited for direct 
pleting the throw of the levers, substantially asshown | connection, of an intermediate device or coupler 
‘ and described. (3) In combination, with the contacts | separable from both the holder and the lamp, and con- 
C C and G, of the levers A A, having anti-friction | structed to fit both lamp and holder, whereby th 
rollers EE, the doubl springs D D acting 3 tivel P ted 
tially as shown and described. tee 
348, P Brock, John P. man a ‘osep 
Pilot November Lith, 1885. Goodman, Plymouth, Pa.—Filed March 18th, 1896. 
Claim.—{1) ‘The combination, with the ‘halve, of the | Claim. (1) The combination, with the fixed rail 
hammer head, comprising the two blocks of metal, sections, of a rock shaft journalled transversely thereto, 
and the riv head ¢, provided with a shank d and stop blocks at opposite ends of the shaft adjacent 
nut d@, cabetantially as deacribed. (2) The rivetting to, and forming when turned down, parts of the treads 
Hanwess, J. W. Ch Lond: head of the hammer, having its recessed or concave y 
14,662. W. Cheney, on. provided radially-arranged groo here 
14,663. Stream Encixe Seeman, W. Arnot, London. face with 7 bs ads by of the stop blocks E E within said recesses, forming, 
(348,357) or rolls, a rock shaft D, and means for o ig the 
e 3 said shaft, substantially as set forth. (8) The com- 
’ ; bination, with the plates A A!, having recesses a a, 
| the plates CC, secured to the outer sides of the plates 
4 > A Al, and closing the outer sides of the recesses, the 
ANI 
D fe) 
| 4 
4,676. Biscurt, &c., Trxs, G. B. 
14,677. Brarpinc Macunvss, F. E. A. 
14,678. Apparatus, J. Elliott, London. & 4 
"3//Ph lever, arranged substantially as described. Xs) The 
combination, with plates A A}, formed with recesses 
J moun ani oc! 
mG Apparatus, E. F. arranged within} the recesses a, and provided with 
14,685. Maxrxc Awrisepric, &c., AcEnTs, H. E. Harris, stops, an arm F, carried by the shaft D, a shaft I 
London. laa 4 having an arm H, and a lever K, the arms H and F 
14,686, Mou.ps for Screw Stoppers, H. Barrett and being connected by a link G, substantially os 
; J.J. Varley, London. described. 
14,687. Borr_z Stoppers, H. Barrett and J. J. Varley, 
London. 
14,688. 
14,689. F By a 
600 vern 
well- 
breakfast 
5 which may 
the judicious 
up un! every 
? I tendency to disease. Hundred of subtle maladies are 
y floating around us ready to attack wherever there is a } 
fi ed with pure blood and a 
a= SS frame.” — Civil Service Gazette. 
to wires, consisting of a handle having mem! pac —“* JAMES 5 
connected to each other so as to have a tendency to Homeopathic Thomists, London.”—Also makers of 
DUCKDAL, separate or spring apart, brushes secured ator near Eppe’s oon Chocolate Essence.—{ADvT.] 
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VISITS IN THE PROVINCES. 
CORNGREAVES IRON AND STEEL WORKS, 

Tue principal works of the New British Iron Company, 
formed in 1845, whose Ruabon works we described 
in our issue of 12th instant, are situated at Corn- 
greaves, near Birmingham. They cover an area of 
about forty-five acres, all freehold property, and are 
placed in immediate connection with the Great Western 
Railway by sidings. The private lines of the com- 
pany, ramifying through the works and connect- 
ing them with the collieries, are altogether about thirty 
miles in length. This situation for the establishment 
of large works was clearly indicated by the valuable 
minera's underlying the surface, including a remarkably 
pure coal, one seam of which, the Staffordshire thick coal 
orter-yardseam, 
here varies from 
27ft. to 31ft. in 
thickness; an 
iron ore with 
very low sulphur 
and phosphorus, 
and the same 
band of fireclay 
as that identi- 
tied with Stour- 
bridge, which is 
only four miles 
distant. Thesec- 
tion of measures 
on next page 
and analyses of 
the raw mate- 
rials give ample 
indicationsof the 
extent and value 
of the natural 
resources, How 
these have been 
turned to ac- 
count in produc- 
ing the  well- 
known “Lion” 
brand of irons, 
which have made 
and retained an honoured name among consumers during 
the greater part of the present century, is the object 
of the present article to set forth. More than or- 
dinary interest attaches to this company’s trade mark 

;' at the present time, owing to its having 
been copied by unscrupulous makers, 
as already mentioned in our columns. 
There are altogether six collieries, views 
of which are appended, extending 
without break of continuity about three 
miles in a straight line, bearing almost 
due north and south. About 700 tons of coal are con- 
sumed at the works in one form or another, but this is 
far frum the maximum output. Codsall Colliery, which is 


nearest to the iron-works, and the strata of which extend 
under them, affords the most representative section of 
measures ; it is therefore chosen for reproduction. 

In this section the productive seams, all actively worked, 
are indicated by a thick line at the side. They occur in 
the following order from the surface:—The Brooch coal, 
excellent for household purposes; the “thick,” or “ ten- 
yard” coal; the Gubbin ironstone; the top and bottom 
“heathen” coal; the white ironstone; and the fireclay at 
the bottom of all. The thick coal, though divided into 
various qualities known by the local names appended, here 
presents a solid face of 30ft., unbroken save by a few 
thin “partings.” The coal is coked in batch, or large 
heap, made round a central chimney perforated with lateral 
holes at the bottom, having ashes thrown over to prevent 


the access of air. In this way a larger proportion of 
sulphur is driven off than when the coking is effected in 
ovens. The following is the analysis of coke made from 
the thick coal :— 


Carbon . 87°15 

Sulphur 059 

Water, and probably some carbonic acid... 5 32 

Water (hygroscopic) ... ... ... «. 174 
100. 


If these results are compared with those of the best Durham 
foundry coke, it will be seen that the former contains oy 
half the quantity of sulphur, while the percentage of as 
is also lower. The coke, which has a tendency to disinte- 
grate rather than to cake together, as in the ordinary 
variety, presents an appearance resembling charcoal, to the 
chemical composition of which it nearly approximates, 
b ing, in fact, almost pure carbon. 

The composition of the five seams of ironstone, about 


300 tons of which are consumed, daily, is given in the 
following table :— 


White. Blueflats. White. Gubbin. White. 

Protoxide of iron ... 479 ...43°7 ...522 ... 49°28... 44°74 
Protoxide of mangan: 26... — ... 0°62... 1°24... 05 
esia... .. 098... — ... O12... 092... 205 
Carbonic acid... ... ... — ... — ... 33°00... 32°83 ... 30°63 
Bisulphide of iron... ... 012... 0°18... O°21... trace ... trace 
Phosphoric acid ... — ... 0°25... 025... 066... 072 
Water (hy, ) — 026... 0°34 
Organic matter... — .. — .. 0°68... trace 
nsoluble residue ... ... — — 1109 ... 18°17 
... 99 84...100 36 

Metallic iron ... 37°25 ... 3398 ...406 ...386 ... 35°25 


These ores, which, it will be noticed, contain very little 


CORNGREAVES IRON AND STEEL WORKS. 


phosphorus, are calcined in a continuous batch, or in one 
of the blast furnaces, which, instead of being reconstructed, 
has been made to do duty as a kiln, a vertical partition 
keeping separate two classes of ore. The effect of the 
calcining is to drive off the carbonic acid and most of the 
sulphur, while oxygen is absorbed frum the atmosphcre, 
giving the following reaction :— 


2 (FeC O,) + O = Fe, O, + 2(C0,) 


If the stones were pure carbonates, the loss in weight owing 
to the operation of roasting would be 31 per cent.; but, as 
they contain silica, the average diminution of weight is 
only about 25 per cent. The limestone for flux, about 
50 tons of which is consumed daily, is brought from 


Wrexham, near the Ruabon works. Its composition is as 
follows :— 


54 67 

Carbonic acid ... 42°88 

Sesquioxide of iron 0°22 

0°12 
052 
Organic matter 02 

98°63 

To complete this portion of the subject, it should be men- 


tioned that no firebricks are used in the works besides 


those made from the company’s own seam of Stourbridge 
clay, nor any ordinary bricks but those made from their 
own surface clay. 

Though large blast furnaces may be more economical in 
working, there is little doubt but that small furnacesare best 
suited for making a high-class pig iron from pure materials, 
which do not possess a high resistance to crushing strain. 
There are six furnaces, including that used as a kiln, viz., 
two 54ft. and three 47ft. high, with diameters in the boshes 
of 17ft. and 14ft. respectively. Generally three out of 
the five are in blast; but at the present moment one of 
the shorter is being relined, so that there are in blast only 
one each of the two sizes. Excepting one of the higher 
furnaces, not in blast, the mouth of which is closed by bell 
and cone, all the tops are open. At present the height of 
burden is as great as the materials will stand. To close 
the mouths would either reduce the useful height of 


furnace by 7ft., or necessitate a corresponding increase of 
height. The latter alternative would cause too great a 
crushing strain on the materials at the bottom, reduce 
them to powder, and prevent all access of the blast, thus 
favouring the formation of “scaffolds.” This difficulty 
could be obviated by grinding the ore and coke, and 
agglomerating them in suitable proportions with lime, to 
form briquettes or blocks. Such a practice would have the 
advantage of bringing the component parts of the charge 
into very intimate union, so as the more readily to 

acted upon by heat; but it would be almost impracticable, 


‘| on account of the large quautity of materials to be dealt 


with. The difficulty might also be met by importing 
stronger, though less pure, materials; but this is just what 
the New British Iron Company is anxious to avoid, pre- 
ferring to treat its own pure materials in furnaces of 
moderate height, and to preserve the high quality of its 


“ Lion” brand. 
us it 

pens that, con- 
trary to modern 
practice, and at 
a certain loss 
in economical 
working, the 
mouths of the 
furnaces are for 
the most part 
open, <A con- 
siderable _por- 
tion of the gas is, 
however, taken 
off, not to heat 
the stoves, but 
to fire the blow- 
ing-engine and 
the forge and 
mill engine 
boilers. The 
stoves, of primi- 
tive horseshoe 


at a pressure of 
about 44 Ib. per 
square inch, to 
a temperature 
of 700 deg. or 800 deg. Fah. {On‘an average, the composition 
of the blast furnace burden may be taken as follows:— 
Iron material, of which half will come out as iron... 65°7 
Lime for flux ... 64 
100°0 


This charge is raised to the mouth of the larger furnaces by 


an ordinary steam lift ; but for the smaller the lift is worked 
by the blast, the arrangement being shown by the annexed 
sketch. To the bottom of this cage is 


attached a tube, 5ft. in diameter, 
1 Closed at the top end, but open at 
| the bottom, and dipping into a tube 

» ,! 7ft. in diameter, open at top, but 

fs closed at bottom, and sunk in the 

aio ;+ ground. Up the centre of this 


latter tube passes a Yin. blast pipe 
from the furnace blowing-engine. 
The lower tube is nearly filled with 
water, the level being about 4ft. 
from the surface of the ground 
when the hoist is down. The hoist 
is nearly balanced by four weights 
suspended from chains passing over 
pulleys at the top of the framing 
be non and down the columns at the four 
corners. .When the blast is turned 
into the Qin. pipe by a sluice valve 
ae at the bottom, the cage is impelled 
to the top of the lift; being held by stops as long as it 
remains in that position. When it is desired to lower the 
cage, the blast is shut off, and an exhaust pipe opened, when 
the cage descends, being controlled in ain the escaping 


exhaust. This hoist reavires no attendant like a steam 
lift, and, as it works with a minimum expenditure for 
repairs, is economical as well as effective. 

A considerable portion of the pig iron produced at 
these works is of the description known as “cold-blast.” 
Though this term was originally applied to iron smelted 
without the blast being heated, it is now generally under- 
stood to mean one made from materials selected with more 
than ordinary ‘care; and it is in this sense that the term is 
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here understood, the pure charge being melted inthe smaller 
furnace. The “CORNGREAVES” brand is a hi 
quality of cold-blast pig, of the following composition :— 


No. 3. No.4. No.5. Average. 
(Hard.) 
Combined carbon 35. 
Graphite ... 305 3-01 248 285 

Sulphur ... 034 ... 098 061 
Phosphorus 43 “26 
Manganese ... 1°09 “97 1121 
Silicon “R 413 
The breaking weight of a lin. square bar of No. 5, laid 


93 cwt. on an average, while the average tensile strength 
of No. 4 is 10°8 tons per square inch. This iron is largely 
used for “chilled” rolls, and castings requiring great 


175 Yards 2 Feel 6 Inches 


From Surface to top of Thick Coal 


| THICK on TEN YARD COAL | 


Botion of Shaft 
Scale 8 Feet 


SECTION OF MEASURES. 


strength for marine engines and agricultural implements. 
It is also puddled for making special plates. 

The “LION” brand of forge pig is an “all mine” iron, 
that is to say, made entirely from ore without any admix- 
ture of tap cinder. It is chiefly puddled at the works, so 
that but little finds its way into the market. 

It is the aim of the general manager, Mr. George Allan, 
to keep in stock at least 1000 tons of each description of 
pig, so as to be able to puddle and roll off an order at short 
notice. In the puddling furnaces rich hematite ore is 


‘| both -made of Corn, 


used on the bottoms in the case of best irons; and “ bull 


com position :— 
Protoxide of iron... ... 58°85 
Peroxide of iron ... ... . 88 
Protoxide of manganese +f 
3°27 
Silicon... 21°12 
Phosphoricacid ... ... 


The roasting is effected in large but relatively narrow 
bins; and if the operation be complete the iron 
entirely into the sesquioxide condition, when it is found 
to have lost its property of fusibility, thus becoming capa- 
ble of resisting great heat. 

There are sixty puddling furnaces, the waste gases from 
which are utilised in firing two varieties of boiler, 
greaves composite te—referred 
to more particularly below—in which steel and iron are 
intimately combined, and which, at a working pressure of 
60 lb. per square inch, permits of the following thickness 
of plates:—end, fin.; shell, ,in.; flue and tube, jin. 
Both are also provided with Galloway tubes. The vertical 
boiler is hung on brackets, leaving the Lottom perfectly 
open to inspection. It is the test mistake possible to 
set a vertical boiler on a circular horizontal plate, or on a 
bed of masonry, because an unsuspected leak may cause 
the plates at the bottom to be eaten away. The flue tube 
is lined with firebrick from just below the water level 
upwards, to protect the plates; and the consequent reduc- 
tion of sectional area by no means throttles the gases, 


the softest quality for stam ing sheets to a hardening 

metal, pont of taking the highest temper for cutting * 
tools. While theformer shows a tensile breaking strength of 
23°8 tons per square inch, with an elongation of 36 per 
cent. on an 8in. length, the latter gives a tensile breaking 
stre’ of 51 tons and an elongation of 13°7 per cent. on the 
same length. The steel is made in a Siemens gas furnace, 
somewhat modified in detail, an illustration of which is 
given on Pay the 3 The ends are bulged or rounded, as 
will readily be noticed on the plan, so as the more easily to 
distribute internal strain; and wrought iron retaining 
plates, rivetted together, are used instead of the cast iron 
plates usually employed. The latter frequently give 
trouble by cracking and failing at different points, with the 
alternate expansion and contraction of the brickwork 
through the heating and cooling of the furnace ; whereas 
this form of wrought iron casing has sufficient elasticity to 
allow for the contraction and expansion. Moreover these 
plates are interrupted at a certain height, corresponding to 
the air and gas ports where the heat is most intense, 
so that, by simply taking out a few bricks in the outside 
wall, the necessity is obviated of removing the usual 
cast iron plates at the end, or cooling down the furnace 
sufficiently to effect the repairs from the inside. In this way 
those parts of the furnace most liable to be burnt may be 
renewed with a minimum cessation of working. Most of 
the gas heating furnaces are built with the same improve- 
ments; and each furnace is provided with its own indi- 
vidual chimney, consisting of a plate iron tube lined with 
brick. Owing to this arrangement each furnace is more 
thoroughly under control, so as to be worked with greater 
regularity than if delivering into a stack or flue common 
to many. The gas is gene- 
rated in Wilson’s producers, 
in which a current of air, 
that may be regulated at 
will, is constantly forced in 
by a jet of steam, thus 
rendering the operation 
entirely independent of 
atmospheric changes. This 


system affords such a pres- 


sure of gas in the flues 


a supplying the furnaces as 


to assist still further in 
working and controlling 
them. 


—— Eight tons of steel are 
= —— got out of the furnace at 


a cast, and the metal is 
run, on the ascentional prin- 
ciple, into ingot moulds 
generally arranged in 


ts the moulds are 
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PLATE MILL, CONVERTED FOR REVERSING. 


—— 
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a In the case of 
small ingo 

cast together in lateral 
groups; and several of these 
are placed together, end 
on, in the pit, the top of 
each mould receiving a fire- 
clay ring forreducing thesec- 
tionalarea, and thusforming 
a neck to facilitate the divi- 
sion of theingots. Among the 
many and varied applications 
of the steel made at Corn- 
greaves may be mentioned 
the following :— Bars of 
channel form, with one 
or two ridges, are rolled 


because they become so far cooled down before reaching | for Messrs. Howard, of Bedford, to make their patented 


that point as to have a considerably diminished volume. 


It. is preferred at Corngreaves to shingle the puddle | formed by pressing the 
ball for the “Lion” iron in the old-fashioned helve | steadofcuttingitaway. 


light railway sleepers, in which the jawis 
metal upwards in- 


A very tough, and 


rather than under the steam-hammer, because the at the same time rather hard, plate is made, from which 
former goes on uniformly with its steady, solid blow, | the blanks for shovels are sheared : i or punched 


extracting the cinder and leavin 
pendently of the men’s will; whereas it is possible 
with the steam hammer to so far humour the ball as to 
enclose a portion of cinder with the iron. Besides three 
22in. forge trains, there are nine rolling mills, as follow:— 
16in. merchant train, 16in. train with slitting rolls for nail 
rods, 26in. plate mill, 22in. sheet mill, a 12in. and a 10in. 
three-high train, two hoop mills and a guide mill. As plates 
were demanded of continually increasing thickness, it be- 
came difficult to lift them over the upper roll for return; 
accordingly the mill was made reversing by the addition 
of a lever clutch and helical gear—shown in the — 
drawing of the plate mill as altered—by which plates 
weighing up to 30 cwt. can readily be turned out. The 
arrows show the direction in which the wheels revolve for 
the forward The best quality of strip iron is here 
rolled for being drawn into steam pipes. 

The “Lion” brand of finished iron F ne ic 
has been honourably known in the no and 
principal markets of the world for the past sixty years, 
and is eminently suited for purposes where great 
ductility and high tensile strength, combined with 
easy working at the smith’s fire, are required. Test 

taken at random by Government inspectors, fre- 
quently show an elongation of 33 per cent. in a length 
of 6in., while their tensile strength exceeds 22 tons 
per — inch, which is the Admiralty -breaking 
test. This great ductility, a property unusual to such a 
degree in iron, is always to be preferred to an abnormally 
high tensile strength, aye at the expense of ductility. 
It is not surprising that with these qualifications the 
“Lion” brand of iron should have long been famous 
for chain making, as well as for rivets and boilers. 
The brand -yaTE-\ Possesses, only in a less degree, 
the proper- (ConncREAvEs) ties of “ Lion” iron, at a lower 
rice. 
. Leaving now time-honoured iron, and turning to the 
metal of the future, steel bearing the brand .,.N8! om” 
is made from pure Swedish or Cumberland ~ ‘sree: 
pig by the Martiu or open-hearth process. The six different 
grades, distinguished by letters of the alphabet, vary frota 


a sound iron inde-| at the works, to be afterwards 


pressed into 
sheared out 
at once to 
washers, in the following 


their definite form. The pieces 
at the sides, instead of going 
scrap, are utilised for makin 
manner:—The power press has two punches and dies 
corresponding to the internal and external circumference; 
and the two holes are punched at once, but not together. 
The smaller is punched first, and then set on a conical 
nipple as guide, when the larger is punched, and at the 
same time another smaller hole for the next washer. 
This apparently small matter evidences a watchful eye 
on the part of the manager to economise to the utmost both 
time and material in all the departments of these important 
works. The forges, mills, and steel works are lighted at 
night by twenty-two Maxim-Weston 1200-candle lamps, 
worked by two separate engines and dynamos in the 
blowing engine house, thus requiring no separate attend- 
ant, and an expenditure of steam that is scarcely missed. 
The alternate lamps are in two separate circuits, each 
maintained by its own dynamo he engine, so that a 
breakdown in one would only put out half the lamps. 
The cost has not been found greater than that of gas, while 
the efficiency is farhigher. At first the men suffered from 
the glare through constantly looking at the lamps; but 
as soon as the novelty wore off, they found the light far 
better to work with than gas, and would not return to 
the old system upon any consideration. 

The manufacture of a perfectly new and patented material 
has lately been started, in the composite steel and iron, 
bearing the annexed brand, .,,7H6."\2!Supo and consisting 
of so intimate a combination sinad of the two 
metals, short of their being absolutely mingled, as to 
give it all the advantages of each. Two iron plates are 
punched with a previously determined series of holes, into 
which corresponding bars of a high-class iron are inserted, 
thus forming a “cage” capable of being inserted in the 
ingot mould, after being heated to 700 deg. or 800 deg. Fah, 
by gas in the steel casting ladle. Steel of the desired grade 
is run into the mould, completely enveloping the iron bars, 
and effecting the closest union, owing to the fact that steel 


welds more readily to iron than to itself, When the ingot 


dog” for fettling the sides. This substance is obtained by 
roasting puddling-furnace tap-cinder of the following 
| 
on supports 3ft. apart, was found by eighteen tests to be | 
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COMPOUND SEMI-FIXED ENGINE. 


MESSRS. DAVEY, PAXMAN, AND CO., COLCHESTER, ENGINEERS. 


the steel and iron 
that small bars trea’ 
ends show a perfect reproduction in miniature of the 
original ingot section. The presence of iron secures facility 
of welding and working this material in the smith’s fire, 
while it is not liable to fail by cracking or tearing across, 
as in certain circumstances and under certain conditions 
has been the case with steel. It is thus specially valuable 
for crank shafts, railway axles, chains, and boiler plates. 
Short link chains made of “compo” have shown as much 
as 262 per cent. higher resistance, when tested to destruc- 
tion, than the Admiralty tests, while the presence of steel, 
a layer of which is naturally outside, gives a high wearin 
power as compared with iron. Independent tests carri 
out at Lloyd’s Proving House show boiler plates made of 
“compo,” with a tensile strength of 25 to 30 tons per 
square inch, to be 30 to 40 per cent. stronger in this respect 
than iron plates across the grain, while the material will 
flange and weld like Lowmoor iron. In this connection 
an old-established firm of engineers report that they have 
used the material for a welded and flanged flue boiler with 
conical tubes, and that it was all that could be desired 
throughout the operations of welding, flanging, and bend- 
ing; while an equally well-known firm of agricultural 
implement makers state that they will continue to use it 
wherever they possibly can. The men found it easier to 
work than either iron or steel alone, because it bore 
“punishing” so well, and worked so toughly, bearing at 
the same time extremes of temperature which steel could 
not. This material is also used for gun barrels, the inter- 
mixture of iron and steel producing a beautiful pattern on 
the surface when finished and browned. 

Another combination, the “Safe Compo,” 
for bankers’ safes and strong rooms, is made 
by enclosing layers of hard between layers of soft steel, so 
that the rolled plates are hard inside and soft out. After 
they have been machined and fitted, and the holes drilled, 
they are heated to bright red and quenched, when the 
inside becomes so hard as to resist a drill, and the outside 
remains tough for withstanding blows, while the rivets 
made in the same manner cannot be drilled out. Other 
combinations under this ingenious process will doubtless 
be called into existence by practical requirements, 

Samples of all materials are constantly being analysed ; 
and frequent tests are made of the products at their 
various For this purpose, a 50-ton testing machine 
has been supplied by Messrs. Tangye, of Birmingham, the 
hydraulic press being worked by a gas engine, so that it 
can be started and stopped as required. The registering is 
effected by a compound lever giving a proportion of 280 
to 1; that is to say, 8b. at the end of the lever registers 
a strain of 1 ton on the test piece. The jaw has an 
internal dovetail, with corresponding tapered blocks, so as 
to hold the test-piece all the tighter the greater the strain 
put on. During our recent visit to the works we saw 
three tests carried out in the presence of the oldest Govern- 
ment inspector, who has for many years been stationed at 
the works, The first was a bar of “ Lion” best best iron 
fin. square, or 0°55 square inch in sectional area, tested 
on a length of 8in. It broke under a tensile strain of 
12°95 tons, equal to 23°33 tons per square inch, with an 
elongation of 2°25in. on 8in., or 28 per cent. This result 
was rather lower than the average, viz., 24 tons, on account 
of a local defect, manifest in the fibrous fracture. 

The next was a sample of mild steel, of the “TB,” or 
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down to 2in. wide, thus leaving a sectional area of about a 
square inch, actually 1:04 square inch. This piece stood 
a tensile strain of 27°1 tons, or 26 tons per square inch, 
giving an elongation of 41°66 cent. on a length of 
3in, The third test was on a piece of “compo,” or com- 
posite steel and iron, formed by casting an 11in. steel ingot, 
containing 0°2 per cent. of carbon, so as to envelope forty- 
four fin. square bars of iron. A jin. rod of the material, 
turned down so as to have a sectional area of 0°465 square 
inch, stood a tensile strain of 12°9 tons, equal to 27°7 tons 

r square inch, with an elongation on 8in. of 26°29 per cent. 

is compares favourably with the Admiralty limit for 


| “best best” iron of 234 tons per square inch. But little | 


importance is attached at Corngreaves to the reduction of 
area, on account of its being untrustworthy, owing to the 
difficulty of accurate measurement. 

While recently visiting these old-established and justly 
famous works, we were gratified to observe that the New 
British Iron Company is in nowise disposed to rely 
solely on its well-earned reputation, but is in every 
way keeping abreast of the times, not only in modes of 
manufacture but also in anticipating every requirement of 
the market. Its book of full size sections lately issued is 
not only most complete in itself, but also contains some 
useful tables and valuable hints on the working of iron 
and steel, while the style of get-up may be inferred when 
we say that it is printed by John Bellows, of Gloucester. 
We learn, moreover, that one of the principal officials— 

both of practical knowledge and business experi- 
ence—has just been despatched on a tour through India 
and piel a for ascertaining the requirements of those 
countries, so as to place the management in a better 
position to meet them. We are convinced that those 
manufacturers who cultivate direct relations with con- 
sumers, especially in the Colonies, will secure a 
of that trade; and we therefore con 
British Iron Company on its spiri 
it the success it so thoroughly deserves. 


large 
tulate the New 
policy, and wish 


TRIAL OF A COMPOUND SEMI-FIXED ENGINE. 


Very little is known concerning the economic efficiency 
expressed in terms of horse-power, coal, and water, of the 
large class of compound engines without condensers, 
Indeed, we believe that the pages of Taz Enainzer contain 
the records of only two such trials, carried out by ourselves 
some years since with compound portable engines made by 
Messrs. Richard Garrett and Sons, of Leiston. As regards 
the semi-fixed or “under-type” engine built by the 
hundred, although various statements of results of trials 
have from time to time- been published in the catalogues 
and circulars of the makers of such engines, there is a 
total absence of records of independently conducted trials. 
We have no desire to impute unworthy motives to any- 
one, and we have no doubt that the records of private 
trials such as those to which we refer, honestly represent 
the belief of those who carried them out. But with the best 
intentions in the world, it is probable that errors will 
creep in, not adverse to the performance of the engine; 


rtions are drawn down | plate and stamping grade, containing about 013 per cent. ; and even if this were not the case, such trials fail to carry 
with acid on the planed | of carbon. The bar, originally 2}in. by }in., was machined | with them the conviction belonging of right to trials 


| carried out by wholly independent and competent 
| authorities. It is with the more pleasure that we 
| before our readers detailed particulars of a test worked 
| out with all the resources of science, by men whose skill and 
| experience in conducting this.species of research is simply 
| pre-eminent. The trial a special and far-reaching 
| value quite apart from the actual engine to which it refers ; 
| because it supplies at once extremely useful information of 
|a general character concerning the economy of fuel to be 
| expected from properly designed and constructed non- 
condensing engines, and also full instructions as to how a 
| trial of this kind ought to be made. 
The engine in question is one of several built a few 
| years ago by Messrs. Davey, Paxman, and Oo., of Colchester, 
| and it has been regularly employed in electric light work 
at South Kensington. Mr. Paxman determined some 
months since to have this engine tested for his own infor- 
mation, by independent authorities; and the steam using 
— are indebted to him for the courtesy with which he 
as placed the particulars we publish at our di It was 
not, however, until near the close of the exhibition that an 
opportunity occurred for making this investigation. We 
need scarcely stop to point our that Mr. Rich’s large experi- 
ence at the Royal Agricultural Society’s shows renders him 
eminently suited for work of this kind ; while in Pro- 
fessor —— he had a colleague in every way com- 
petent to deal scientifically with the results to the best 
possible advantage. 

The reports are so complete that we have little toadd. We 
give an external elevation of the engine above, and on page 
424 will be found detailed engravings which explain them- 
selves, The governor gear is Paxman’s automatic. It is 
to be regretted that no fe ager of obtaining the elec- 
trical output was obtained, as such information would have 


share | been extremely interesting. Two dynamos by different 


makers were driven by the engine from one countershaft. 
The total power expended on the two was, of course, 
known. How much went to each, however, could not 
possibly be known, and therefore the respective merits of 
the machines could not be ascertained. One might be 
very and the other very bad; no one could tell which 
was the better or the worse; and so it was decided, after 
the usual fashion of dynamo makers, that no information 
on the subject should be made public. 

It will be seen that the method adopted for determinin 
the state of the fire at the beginning and end of the tri 
is one suggested years ago in this journal, and first, we 
believe, practised by ourselves. During the engine trials 
of the Royal Agricultural Society steam was first raised 
from cold water to the working Beem This attained, 
the whole of the fire was drawn, the fire-box — swept 

Durin 


pressure fell to 100lb. Like causes ucing like 
effects, the condition of the fire must have been the 
same at the end as at the beginning. This method 
can be used with much accuracy. When there 
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| this period, as the engine was not.running, there would be 
| little or no loss of pressure. In the present case this could 
| not be done, as the engine was Fa ar na its daily func- 
| tions, and could not be stopped. So the fire was ——, ; 
to burn down until the pressure fell to 100 Ib. en firing 
| with weighed coal began. At the end of the trial, in like 
| manner, the fire was permitted to burn down until the 
| 
| | 
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are several fires, as in the case of marine boilers, a little 
care is necessary to see that all the fires are about in the 
same condition and none of them “green.” A great 
advantage of this system is that it permits even a very 
short trial, such as one of two hours’ duration, to be carried 
out under conditions which deprive such a test of much of 
its uncertainty. It is hardly necessary to add that this 
trial possesses a special value because the engine was not 
“ jockeyed ” in any way, and the boiler was not over clean. 
The evaporative effiziency was very high, and the stoking 
skilfully conducted. The economical efficiency of the whole 
machine is higher than we anticipated, and the Colchester 
firm now stands first as makers of economical under-type 
engines. It may be, of course, that other firms turn out 
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engines equally economical, but there is no proof that such 
is the case, and an incredulous world demands in the present 
day something more than the assertion of a maker before 
it will believe in the efficiency of an engine. We have, in 
this case, a good solid basis of fact to go on. 
The report is preceded by the following letter :—— 
104, St. George’s-square, London, 8S. W. 

Dear Sir, 15th November, 1886. 

I thank you for placing in my hands the commission to test 


these engines. 
All such trials are interesting to me, and this has been so 


especially as very little is known of the actual economic per- 


Ibs 
Fic 2. 
Low Presevee Cremer 
FRONT 
204 


- Mean Pressure 13-24 : 


Armospueric Line 


formances of compound high-pressure non-condensing engines, 
though in general recognition of their qualities they are 
coming into use largely where economy is desirable and condensing 
water cannot be obtained. 

The results of the trial detailed in the following report must tend 
largely, I think, to confirm the good opinions of the public 


engines of this type. 
The engines, when you first introduced me to them officially on 
wr 0-876 


Fic 3. 


Scare or vocumes-o-4 oF rol" 


they have been started again to drive one dynamo throughout the 
evening. 

I understood your instructions to me to be, that you would place 
the engines, with the ordinary fireman and engine-driver, unre- 
servedly under my control; and that you desired me to carry out 
the most perfect test of their economical performances—especially 
in steam and coal consumption—which was practicable during the 
seven hours’ run of their ordinary daily duty when driving the two 
dynamos. 

I should have preferred testing them on the friction brake, as 
that gives the most accurate measure of the power given off by an 
engine; but that was impossible, as they were to do positive work 
in driving dynamos. Consequently it became ni to deter- 
mine the work done from indicator cards taken at frequent intervals 
from the two ends of both cylinders. 

Now, from a long experience in the use of the indicator, I have | 
the highest opinion of the value of that instrument, when it is in 
the hands of a careful and experienced operator, and all due 
precautions are taken to get accurate results; but I am at the 
same time aware that most erroneous results are often deduced 
from experiments made with indicators when all necessary safe- 

s have not been attended to. 

I felt that it would be impossible for me to give close nal 
supervision to the taking of frequent diagrams, and at the same 
time keep such personal control and current records of the whole 


any irregularity would have been noticed immediately ; and I 
cannot speak too highly of the value of keeping such records up to 
date in such a trial. 

The day was damp, indeed it was raining during the afternoon, 
and the steam pressure was less than that at which you desired to 
work. Iam not prepared to give an opinion as to the amount of 
loss due to damp weather, but it is generally considered b 
practical men to be prejudicial to such a trial; and no doubt 115 1b, 
steam would have given somewhat higher results than 107 lb. 

In case the way in which the intermediate records during the cur- 
rency of the trial have been tabulated and recorded graphically 
should be criticised as being unnecessarily elaborate oe leading to 
useless work in reductions, &s., I would have it understood that I 
attach great value to these frequent statistics, as they evidence dis- 
tinctly whether the trial has proceeded fairly and uniformly ; they 
enable sub-trials within the main trial to be criticised, and sometimes 
when an unexpected hitch occurs, stopping a test altogother, a 
short trial of sufficient length to give valuable information, may be 
taken out of the incompleted reco’ The most difficult matter 
in such a trial is to get the fire uniform at the beginning and the 
end. The curves ofincrement—sse Appendix E—are the best check 
on this. The longer the trial is the less the error from such lack 
of uniformity. 

The variation of the coal consumption, even in the long intervals, 
shown near the top of the curve t—Appendix E—shows how 
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trial as would be necessary to make all the results above suspicion, 
and thus I was led to ask your permission to associate with me my 
friend Professor Kennedy, of University College, whose experience 
in the testing of engines, and the use and testing of indicators, is 
well known in the engineering world. 

His 7 myemner must add to the value of the trial, as a record of 
carefully ascertained facts, and deductions from them made and 


The ordinates of 
and back) of actual indicator cards. The length A B represents 
the volume of steam, at boiler pressure, correspon 
measured feed-water per (single) stroke. The line BC is the theo- 
retical (adiabatic) expansion curve for this quantity of steam in a 
single unjacketted cylinder. 
the 20th October last, were driving two dynamos for electric lightin, 
urposes at the Colonial and Indian Exhibition, and I learn 
on you that they had been working steadily, day after day, 
through three successive exhibition seasons on similar duties 
without any material repairs or overhaul; that no special overhaul 
of them had been made for preparing them for the present trial, 
which took place at the end of an exhibition season, and that 
consequently the present test might be taken as that of such engines 
in current working condition. 
The normal daily duty of the engines recently has been to drive 
two dynamos, chiefly for charging s e batteries, during seven 


hecked by two unprejudiced experimenters. 

The trialge ly—with Professor Kennedy’s con- 
ducted by me on the same lines as I had originally intended, and 
the results, prepared and checked by us jointly, are tabulated and 
recorded graphically, in curves of a type which I have found by 
experience to give some of the best evidences of the reliability and 
accuracy of such records, and the results deduced from them. 

We provided ourselves for the purposes of the trial with a 
poe staff of assistants, so that all important records were at 

east doubly checked, and we divided the work of supervision in 
the following manner:—For the operations of starting and stopping 
under the most uniform conditions of ¢oal on fire, water in boiler, 
steam pressure, &c., to which the greatest ey importance in 
such trials must be attached, we both atteaded in the stoke hole, 
and checked the facts and figures carefully with one another. 

In the interim, during the currency of the trial, I devoted atten- 
tion to the general control of it, the measurement and official logs 
of coal, feed-water, steam and water gauges, counter, and tem- 
peratures, &c., while Professor Kennedy directed the staff taking 
and reducing the indicator diagrams, and at a table placed near 
the engine he plotted the records and results, with curves 


torag: 
hours—from about 9 a.m. to 4 p.m—and then, after an hour's rest, 


of increments and averages as fast as we obtained them, so that 
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little value can be attached to the reputed coal consumption when 

ten you Sellowtng repent by Pret 
now you the follo t ‘rofessor 

Kennedy and myself on the trial oo its results,—I nn A yours 


W: E, Ricu. 


The report proper, addressed to Mr. Paxman, runs as 
follows :—- 


In accordance ee request, we, on October 27th 
last, carried out a trial of the economic performances of 
your 40-horse power semi-fixed compound engines which 
were then dri two dynamos in the South-west corner 
of the Electric Light shed at the Colonial and Indian 
Exhibition. 

Description oy engines.—The cylinders and working gear 
of these engines are fitted to a bed-plate placed beneath 
the barrel of the boiler, the cylinders themselves being side 
by side under the smoke-box. The cylinders are fitted 
with steam jackets, but at the time of the trial no steam 
was admitted to the jacket spaces, which were supposed to 
be full of dry warm stagnant air which would act as a non- 
conductor. The external cylindrical surfaces are lagged, 
and the boiler-shell is coated with non-conducting compo- 
sition. The admission of steam to the, high-pressure 
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cylinder is regulated by a gridiron valve, the stroke of 
which is controlled by the governor which actuates a block 
in a suspended link. The exhaust valve for the high- 
pressure cylinder and the main slide valve of the low- 

ressure cylinder are placed in an intermediate receiver 
them. 


verified the strokes and diameters. The strokes are as 
stated above, but the high-pressure cylinder diameter is 
now 12°28in. and the low pressure 20°03in. diameter, the 
barrels having worn slightly from continuous use, but 
being in excellent order. The co-efficients used in calculat- 
ing the power from the diagrams are based on these 


was graduated by us by pouring into the tank successive 
quantities of water of 60lb. each, weighed in the same 
scales as were used for the coal. The feed suction pipe 
was connected directly to the bottom of this-tank, and was 
furnished with a cock which was closed precisely when the 
float fell to the 8001b. mark, 


APPENDIX A, 
TABLE I.—Abstract Log of Trial. : 
| Other records at time. E ti t of 
at same e. all er by low ering water Indicator experiments. 
t | in its 
stoker began | Total coal Steam | Tempera- | weight of | Height of weight of | of Approx 
to serve | on fire ture of | feed-wa' water In Ibs. | eed in | diagrams, | 
each 1001. |" | Counter. | feed. | served | in In inches | Weight of representing | *thich ) High- Low- | 
| Ibs. | inch deep. Mast reading. taken. cylinder. cylinder. | 
h m. oF in. in. | Ibs. hm | | | | 
10.12 0 0 14 | = _ - | = 
10.25 100 1,340 | 110 17 1 10.20 37°8 | 15°38 | 17,610 | 19,270 36,880 
10.51 200 4,030 lll 56 1,720 15 -'l1 -31 1,689 2 10.37 89°1 | 15°40 18,220 19,300 37,520 
11.12 6,210 109 2,600 | 1°0 +4 | 1% 2,724 3 11.1 | 15:15 | 18,080" 18,980 87,010 
| 
11.36 400 8,690 110 55 3,670 "9 5 155 3,825 4 11.26 39°0 =| «= 15°22 18,180 19,070 | 37,250 
11.57 10,880 109 4,560 8 6 186 4,746 5 11.48 36°8 13°79 17,150 | 17,280 | 34,420 
12.20 13,280 105 5,600 7 rf 217 5,817 6 12.8 38°6 13°77 17,990 | 17,250 35,240 
| 
12.42 700 15,560 105 55 6,570 8 6 186 6,756 3 12.30 36°7 13°53 17,100 16,950 34,050 
1.3 17,760 107 56 7,410 8 6 186 7,596 8 12°52 37°2 13°24 17,340 16,590 | 33,930 
1.23 900 19,840 109 8,360 8 6 186 8,546 9 1.13 35°1 13°42 16,360 16,810 | 33,170 
1.46 1000 22,230 107 5S 9,220 “5 9 279 9,499 10 1.33 36°9 13°42 17,200 16,810 | 34,010 
2.2 1100 23,910 108 10,000 6 8 248 10,248 ll 1.56 37°7 13°34 17,570 16,720 | 34,290 
2.24 1200 26,190 110 56 10,940 3 “7 217 11,157 12 2.12 34°7 | 13°24 16,170 16,590 | 32,760 
2.46 1300 | 28,480 19 12,000 “9 | (12,185 13 2.34 37-1 | 13°36 | 17,00 | 16,740 | 34,030 
3.8 1400 30,780 105 55 13,000 -31 13,059 14 2.56 37°1 13°(9 17,290 16,400 33,690 
2.26 1500 32,650 106 13,500 t 10 310 13,810 15 3.18 60 | «13°21 16,780 16,550 33,330 
| 
3.54 1600 | 35,550 100 15,040 15071 {¥ 867 | «17,100 17,190 34,200 
| Mean of | | | 
| | | | | 
APPENDIX B, 
TABLE Il.—Results of Trials. 
Increments since last reading. | Totals since start. Average since last reading. | Units of (Goat burnt | Heating 
| Foot Ibs. | | Coal | Foot Ibs. | | Indicated H.P.) Weight of { -Coal or Ibs. of pate | curtace | indicated 
Time. Seber | } Weight Number) Number served on Weight of of work Revolutions steam burnt water at | surface per! H.P. 
minutes. | in Ibs. foot minutes. "Gene. | to this | engines. | r~ pal 4 inter- pare par tHe. per Ib. of ite area power. 
| reading. decimals. vals, vals. perhour. | hour. coal. 5°3 sq. ft. 711 sq. 
AM. | | | | 
10.12 0 co mmence jment of ‘trial. ~ ~ - | | 
| | 
10.25 13 1340 100 49°4 13 1,340 100 49°4 103°1 115°2) 
10.51 | 26 | 2690 | 100 | 1689 | 39 4,030 | 200 | 1,689 150°3 117°6 | 
+ 116°5 23°42 2°45 11°39 18°7 “131 61 
11.12 21 2180 100 1035 80°7 60 ~—s- 6,210 300 2,724 231°0 103°8 | 116°4 
11.36 24 2480 100 101 92°4 84 | 8,690 400 3,825 323°4 103°3 | 116°7) 
11.57 21 2190 100 921 75°4 105 10,880 500 4,746 398°8 104°3 | 108°8) 
12.20 23 2400 100 1071 84'6 128 13,280 600 5,817 483°4 104°3 | 111°5 
P.M. > 108°8 23°92 2°54 11°32 18°0 141 6°5 
12.42 22 2280 100 77°6 150 15,560 700 6,756 561°0 | 103°6 | 106°9 
1.3 21 | 2200 | 100 746 | 171 | 17,760 | 800 | 7,596 | 635°6 | 104-8 | 107°6) | 
1.23 20 2080 100 69°0 191 19,840 900 8,546 704°6 104°0 | 104°6) | 
1.46 | 23 | 2390 | 100 | 953 | 813 | 214 | 22,230 | 1000 | 9,499 785°9 | 108°9 | 107°1 | 
| +105°7 | 24°95 2°80 10°69 19°4 | °345 67 
2.2 16 1680 100 749 57°6 230 23,910 1100 10,248 = 8435 105°0 109°1 | | 
2.24 22 2280 100 74°7 252 26,190 1200 11,157 918°2 103°6 102°9) | 
2.46 22 2290 100 998 274 28,480 1300 12,155 | 104°1 -:107°3) 
3.8 22 2300 100 296 30,780 1400 13,059  1073°6 104°5 
106°8 24°44 | 2°50 11°91 67 
3.26 18 «100 | | «814 82,650 | 1500 | 13,810  1135°9 104°9 
3.54 2 «©2000 100-1261 99°4 | 342 35,550 | 1600 | 15,071 | 1235°3 103°6 107°6) | 
5h, 42m, 342 | | - | 1235°3 | | | | Averages: 103°9 109°5 24°15 | 2°56 11°33 | 18°3 “140 65 


Leading dimensions.—The following are the leading par- 
ticulars of the engines furnished to us by your firm :— 


High-pressure cylinder 12}in. diameter by 24in, stroke, 
20in. 24in, yy 
Steam stopvalve ... 3in. ” 
Exhaust nozzle ... ... 4§in. 
Steel locomotive boiler... ... 18ft. 4in. long over smoke-box,. 
Barrel of boiler 4ft. 5in. dia, 12ft. 8in. _,, 
Heating surface in fire-box ... ... ... 88 
»» Tube surface, 100 tubes, 2}in. dia. 
pe 10ft. Zin. long between tube > 623 


square feet, 


Fire-grate, ordinary, 5ft. long x 3ft. 10in, wide =19-2 sq. ft, area. 


Air spaces between bars ... 
Chimney 


figures after allowing for the piston-rods, which are 2}in. 
diameter. Previously to the trial we examined the pipe 
connections about the boiler and engines to see that there 
was no connection with other boilers, and at our request 
the injector and its pipes were disconnected. 
Coal.—The coal used on the trial was “ Radford’s Navi- 
ame Welsh Steam Coal,” from their Hafod Colliery, 
hondda Valley, and it was weighed in lots of 100 lb. each as 
the trial proceeded on a new weighing machine, which was 
verified by us both before and during the trial. Each lot 
of 1001b. was charged on to the fire before the next lot 
was served out on to the stoking floor. Throughout the 
trial the moment at which the first shovelful of each 
100 Ib. of coal was served on the fire was signalled by a 
whistle to the whole staff by Mr. Rich, and records 
of the condition of all the gauges, the counter, and the 
feed-water consumption, were then taken simultaneously 
and recorded in the official log. 
Feed-water.—The feed was measured in a rectangular 
tank in which we had fitted a float gauge, so that at any 
moment we could see how many pounds weight of water 


had been previously served into the boiler. The float scale 


Indicators.—We found pipes fitted to each cylinder, so 
that the cards from both ends could be taken on one indi- 
cator placed midway between them ; but our joint experi- 
ences told us that we could not hope to get reliable results 
taken in that manner, and we consequently had the pipes 
removed and placed two “ Darke’s” indicators close to the 
respective ends of the high-pressure cylinder, and two 
“ Richard’s” indicators on the ends of the low-pressure 
cylinder. The former had ;'; springs in them and the 
latter ,'; springs. The instruments and springs were zil 
supplied by us, and had all been tested comparatively 
recently. The four diagrams forming a set were taken 
simultaneously, as nearly as possible in the middle of the 
interval between the times at which the successive lots of 
coal began to be charged on the fire, as shown in the log. 

Measuring dvagrams.— The indicator cards were 
measured in the first place during the trial by ordinates ; 
but subsequently, to be more precise, they were re- 
measured with a carefully tested planimeter, which gave 
results 1°8 per cent. less, and these last determinations have 
been adopted in the accompanying tables and records. 

Indicators changed.—At an early period in the trial we 


tOtal = 4°56 square feet. 

The boiler is proportioned for a working pressure of 120 Ib. ; 

to 140 lb. per square inch, but at the time of the trial the 

safety valves began to blow at 115 lb. per square inch, 

Cylinders measured by. us.—To be precise we had the 

cylinder covers removed after the trial, and personally 
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STEEL-FACED ARMOUR PLATES, 


were somewhat nervous that the pressures at the back of | given, the counter was pulled out of gear, the gauges and 


the high-pressure cylinder were imperfectly indicated, as 
the initial steam pressure was much lower than at the 
front end. But the matter was carefully investigated by 
Professor Kennedy, and the indicator and spring were 
changed twice over, with results which confirmed the 
accuracy of the previous diagrams, 


Water gauges.—Scales, graduated in inches and decimals, 


were placed against the water-gauge glasses on the boiler 


front, so that the variations of water level in the boiler | 


could be recorded precisely. The alterations of level in 


the gauges were very gradual throughout, without any of | 


the rapid alterations sometimes noticed on such trials, 
The steam supplied to the engines was apparently remark- 
ably dry all day. 

Variations in weight of water in boiler.—The area of the 
boiler at mean water level during the trial was measured, 
and the weight of water in it, at the mean steam tem- 
perature corresponding to each ;';in. on the scale, was thus 
estimated at 31 Ib., and allowed for in determining the 
weight of steam used as shown in the tables, 

Preparations for start.--On the 27th October the engines 
were started at about 9.15 a.m., and were due to stop at 
4p.m. We desired to get as long a trial as possible, under 
uniform conditions, out of the intervening six and three- 
quarter hours, At first the resistance of the dynamos was 
low, and the engine power was constantly increasing for a 
considerable time after the start ; as soon as the normal 
resistance was reached we stopped further firing and feed, 
swept the — floor clear, and together watched the 
pressure-gauge till, from the lowering of the fire, which we 

inspected from time to time, it fell to 100 lb. per 
square inch, 

Trial started—At that moment, viz., 10.12 am., the 
first signal was given, the counter, which stood at 0, was 
thrown into gear, the gauges were all noted, and the first 
shovelful of the first 1C0 1b. lot of coal was put on the fire. 
The feed tank was full, and shortly afterwards we began to 
charge measured feed-water into the boiler, and at 10.20 
the first set of diagrams was taken. Records at frequent 
intervals, as descri above and shown in abstract log of 
trial, followed for five hours forty-two minutes. At‘12.30 
the fireman began to use some of the few ashes which had 
accumulated in the ashpit since the start. 

rial near completion.—At 3.26 we told him that the 
100 1b. lot of coal then commenced would be the last 
served out to him, and that he must make the most of it, 
and the ashes which remained. At the same time we 
arranged so to adjust the feed service as to get back the 
water in the boiler as nearly as possible to the level at 
which we started. 

_. End of trial.—When at last the fire became unequal 
to make the steam demanded by the engines, the steam 
poi began to fall, and we together watched it narrowly 

on its reaching 100Jb, exactly, the final signal was 


water tank consumption were all taken, and the trial was 
at an end—viz., at 3.54 pm., having lasted 5 hours 42 
mmf During the whole trial th 
Yniform running.—Duri e whole tri e engine 
power, speed, steam pressure, &c., were remarkably 
uniform, the steam was dry, and there was no hitch or 
inconvenience of any kind from beginning to end. No 
handle about the engine was touched, excepting that on 
the feed suction cock and the water gauge coc The 
steam starting valve was wide open, the speed being con- 
trolled solely by the governor. The fireman regulated his 
fire and the feed-water to meet the current requirements 
of steam. Beyond the observations recorded, our assist- 
ants took many intermediate records, which, on being 
plotted, have been found to further confirm the accuracy 
of those given in the official log. The logs and results are 
given in extenso in appendices A, Table 1, abstract log of 
trial; B, Table 2, result of trial; C, imens of indicator 
diagrams; D, expanded diagrams with adiabatic curve; E, 
diagrams showing curves of increments and averages 
the — results of the trial graphically. 
The following is a summary of the results :— 
Duration of trial, 5 hours 42 minutes = 342 minutes, or 5°7 hours, 
Totals.—Revolutions ... ... .. 35,550. 
Coal served on fire... ... ... ... = 16001b. 
Weight of steam used in engines... = 15071 lb. 
Foot-pounds of work indicated ... = 1235°3 millions. 
Number of sets of indicator di 17. 
Averages.—Steam pressure in boiler = 107 Ib. per square inch. 
Revolutions per minute __... 1039, 
ted pressure in high-pressure cylinder ... 37:2 
” low-pressure ” 
Indicated horse-power, high-pressure cylinder... 54°6 
low-pressure 


Weight of steam used in engines per indicated 
horse-power per hour... ...0 
Coal burnt per I.H.P. a 
Water evaporated per lb, of coal 
Mean temperature of feed ... ... 
water a eva a 
Calorific value of coal used as per means of six 
experiments with calorimeter at University ine 
Efficiency of fireman, furnace, and boiler = 97 815 
Coal burnt per sq. ft. of reduced grate hour 18°31b, 
Grate surface 148q. ft. 
Heating surface .. 8q. ft. 


The above results speak for themselves, We consider 
them eminently satisfactory for high-pressure engines in 
work without any speci for trial.— 

e remain, dear Sir, yours faithfully, 

(Signed) E. Rion, Mem, Inst. C.E, 

Axex, B, W, Mem. Inat, CE, 


STEEL AND STEEL-FACED ARMOUR. 


To make a full comparison between steel and steel-faced 
armour it would be necessary to be so far in the confidence 
of the manufacturers of both kinds of plate that the whole 
of the records, both of successful and unsuccessful trials, 
should be placed at our disposal. This is, obviously, never 
likely to happen. Our immediate object, then, is not to 
attempt this task, but rather to review data which have 
been placed in our hands, which are unimpeachable in 
their authority, depending chiefly on Government photo- 

phs, and facts, and figures; data which certainly 
poo to be known and weighed before judging the 
merits of the question. In the nature of things, the infor- 
mation likely to be drawn out by the sweeping strictures 
to which we referred in our last article would bein favour 
of steel-faced armour, and this, undoubtedly, is the case. 
We have in our hands certain ae results obtained with 
steel-faced armour which we had not before met with. See- 
ing that they chiefly refer to foreign trials, thisis no great 
wonder. We have also some bad results obtained with 
steel plates ; worse, we admit, than we expected. We are 
naturally inclined to wish well to British armour, but we 
should be lost to a sense of fairness if we regarded this as 
furnishing us with fair samples of the information we 
need, e are aware that it does nothing of the kind. 
Nevertheless, the results may be sufficiently important to 
make us feel that common justice requires that they 
should be noticed, and we are quite willing and anxious to 
give equal publicity to the best results obtained with steel 
and the worst with steel-faced armour, supposing the 
information sent for publication to be of the unim ble 
“ae that belongs to Government photographs and 
reco 

In discussing trials that have occurred with armour- 
plates, we may point out three or four features that have 
all tended to injure the reputation of steel-faced armour 
when compa with steel. (1) Steel-faced armour 
gg a very hard face backed by a tough foundation 
plate. The face plate is thin, and by a direct blow it is 
possible at times, with a sharp-pointed projectile, to force 
it back, and so open it into the yielding iron behind it as 
to effect complete perforation. The wrought iron then 
bulges backwards and tears open. Steel has not so hard a 
pes dl but has more stiffness in its mass, it therefore does 
not bulge back, but swells up round the sides of the shot, 
coming forward and splitting as it rises up. We believe, 
then, that soft mocking and direct attack favour the steel; 
and hard backing, and oblique attack the steel-faced shield. 
Competitive trials have generally been made with soft 
backing, and always, so far as we know, by direct attack, 
The oblique firing which is just commencing at Shoebury- 
ness, though not competitive as to the plates, will soon 
tell us more on this head. (2) Steel, it will be acknow- 
ledged by all who are acquainted with it, varies much 


more in its quality than oer wrought iron, Thus, 
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it would be only reasonable to expect that occasionally a 
steel plate might be found which would display exceptional 
qualities, and at other times one which would disappoint 
all ho If, however, it is possible to test the quality of 
a finished plate to any extent, and thus to select the 
best, it becomes obvious that steel accommodates itse’f 
to the picking out of champion plates better than te the 
regular supply of armour, and this would favour its repu- 
tion rather than its actual value on service. But of this 
more by-and-bye. 

We do not mean that we have never been Sas, 
nay, we might say disgusted, by the behaviour of a_steel- 
faced plate; but we believe that when once the manufac- 
ture of plates of any given thickness has been mastered, it 
i3 easier to secure the conditions of uniformity in steel-faced 
armour than in steel. The imperfect rolling and other 
causes of bad union of the layers of the steel-faced iron 
plates are, we believe, simpler matters to deal with than 
the strange capriciousness of steel. It may naturaily be 
urged that eventually the manufacture that shows the 
possibility of the highest qualities ought to have the 
greatest future before it, though troubles may long beset 
it. The question, however, is whether steel may not by a 
happy combination of circumstances, have achieved occa- 
ra | success before steel-faced armour had been perfected 
on the same scale, without it being by Fine proved 
that eventually the latter may not as good or 
better than steel. The advocates of steel-faced armour 
claim the victory in every competition with plates of 
12in. thick and under; that is, plates of such dimensions 
as have been thoroughly mastered in manufacture, and fall 
within the scope of certainty of supply. The competitions 
referred to are Ochta, in 1882-83—vide ENGINEER, 
Dec. 8th, 1882, and April 6th, 1883—-when the Russians 
decided in favour of a Wilson’s plate compared with a 
Schneider; Amager, in March, 1884—vide Excineer, May 
30th, 1884—after which the Danish Government gave the 
order of supply to Messrs, Cammell and Co.; and lastly, 
only a few months since, Pola, when the Austrian Govern- 
ment decided in favour of steel-faced armour, Schneider's 
plate having in each of the two latter cases broken across 
the middle. 

In the case of 19in. plates, at Spezia, in 1882 and 1884, 
the advocates of steel admit that the plates were not as 
good as they would hope to make when the manufacture 
on that scale is as completely mastered as on the 12in. 
scale; but they argue that in 1882 the Italian authorities 
decided in their favour, and gave them the order depending 
on the trial; although in 1884 the order went to Schneider 
Thus, if these erders be taken as the test of success, 
steel-faced plates have secured them in the three com- 
petitions with thinner plates, and in one out of two with 
the thick ones. If it be urged that 1884 was 
the more recent trial of the two, it is to be 
remembered that the test was a peculiar one. The 
plates had to receive the blow of one shell from the 
100-ton breech-loading gun and four from a 10in. gun. 
No 19in. plate would stop the first projectile, for it had 
power to perforate 30°27in. of wrought iron, while a very 
mild plate of this thickness would stop the 10in. projectiles. 
Consequently the plate which would behave best under 
this trial would be a soft one which would let the 100-ton 
gun shot through easily without the shock being trans- 
mitted into the surrounding parts of the plate, so that the 
latter might maintain its full resisting powers against the 
subsequent attack. The heavy projectile was but little 
broken in passing through the steel plate, and it isurged that 
the greater extent that the heavy projectile was broken up by 
each steel-faced plate was the equivalent of the greater in- 
jury it suffered. This argument is undoubtedly good up to 
a point. The question is, whether it will hold to the 
extent required in order to rob the Schneider plate of its 
apparent superiority.—See Encineer, February 27th, 1885. 
—We do not know how this can be ascertained, but the 
mind can hardly fail to be influenced by the ugly coarse 
crystalline fracture and gaping layers of iron in a 
compound plate that wid. up badly, when compared 
with the fine, fibrous, and almost gentlemanlike 
character of fractured steel. Something also must be 
allowed to the steel on the score that it was represented 
by a single plate, while there were two compound ones. 
In fact, the steel has, we believe, invariably been repre- 
sented by asingle sample. Had Messrs. Brown and Messrs. 
Cammell thought proper to meet the test of 1884 by oppo- 
site properties in their two plates—one by trying to stop the 
big shot at any cost, and the other to let it through easily, 
and save the plate for the small ones—they would have 
puzzled the Commission. Of course the more honest plan 
was for each maker to send the best plate for service. To 
138 on, however, to the examples we wish to give. 

At Ochta, on October 23rd and November 4th, 1885, a 
flat plate was tested which had been made on Wilson’s 
patent at the Ijora Works, Kolpino, near St. Petersburg, 
for the Admiral Nachimoff. 
9in. thick. The first round was fired from a 9in. Abuchoff 
Krupp, with an Abuchoff forged steel projectile, weighing 
314 Russian pounds (283 Ib. English), and charge of 71} 1b. 
Russian. The striking velocity was 1478ft., the energy 
4280 foot-tons, and the perforating power 12°6in. of iron— 
see I. on Fig. 3. Next followed two rounds with Upper 
Turin chilled iron projectiles, weighing 308 lb. Russian 
(277 1b. English); charge, 64 1b. Russian ; striking velocity, 
1420ft.; energy, 3875 foot-tons; and perforation equal to 
11°9in. of iron. Lastly, a 6in. breech-loading Brynk gun 
was fired, with an Abuchoff forged steel projectile of 97 lb. 
Russian (87 lb. English); charge, 39 Ib. Saaten: striking 
velocity, 1850 lb.; energy, 2072 foot-tons; and perforation, 
10°9in. of iron. Taking the weight of the plate as 9°675 tons, 
the total energy of these blows amounted to 1457 foot-tons 
per ton of plate, that of the first being 442 foot-tons per ton. 

t may be seen that the plate has suffered but little. The 
steel projectiles I. and IV. have entered much deeper than 
the chilled ones IT. and III. We may observe that this 
plate illustrates well the distinctive character of the shot 
and its effect on impact. The chilled points of impact are 
marked, it will be seen, by radiating lines, like the rays of 
the sun, made by the splash of the pulverised fragments of 


t was 8ft. by 7ft. Gin. by | 4 


shot, for the lines are not cracks, The steel projectiles 
make much more holes with no 

es. This result is , but the plate was not very 
tested. Plates Brown and Cammell have 
borne twice the work in England. Probably this plate 
would have borne a good deal more. It is worthy of 
notice, as a foreign sample of manufacture. 

Of the English armour tested abroad, on August 
6th and September 10th, 1885, a Wilson compound 

te was tested at Amager, supplied for the Iver 

vitfeldt. It was a flat plate, 5ft. square by he 
thick. The steel face was ‘thin. and the iron 7#in. 
thick. It was attacked by a 10in. Armstrong muzzle- 
loading gun, firing an ‘Ankarsrum chilled iron projectile, 
weight 181°5 kg. (4001b. English), with a striking velocity 
of 423°6m. (1390ft.), an energy of 1660 metre-tons (5358 
foot-tons), and a perforation of 13°4 of iron. The e 
jectile broke up, producing some face cracks only. The 
shock per ton of plate, taking the weight of the latter at 
5°151 tons, was 1040 foot-tons. The plate was then cut 
into two pieces through the point of impact, giving the 
section. Fig. 1 is a copy of a photograph of this section. 
It will be seen how well the steel has done its duty in dis- 
tributing the work done on a surface, so that the 
iron back or foundation has suffered very little. 

A similar plate was attacked by the same gun with 
forged steel projectiles, weighing 182°5 kg. (402 lb.), on 
September 10th, having a striking velocity of 438 m. 
(1437ft.), and an energy of 1784 metre-tons (5760 foot-tons). 
The perforating power was 13°9in. of wrought iron, and 
the energy per ton of plate 1118 foot-tons, Fig. 3 shows 
a section made by cutting this plate across, The plate 
behaved admirably, having only a bulge and slight crack 
at the back—see Fig. 2. It may be seen that this very con- 
siderable blow was transmitted by the steel-faced plate on 
a large area of the iron foundation. Although the gun, 
being one of old type, did not deliver a shot with much 
perforating power, its striking energy was t and well 
disposed of. Plates seldom survive a blow exceeding 
1000 foot-tons energy per ton of plate. This plate, there- 
fore, has stood remarkably well. 


LETTERS TO THE EDITOR. 


RAILWAY COUPLINGS, 


Srr,—I fully anticipated that the abstract published in ed 
columns of Mr. Heinke’s lecture upon this subject would have been 
more fully criticised than it has been by the advocates of automatic 
coupling. Mr. Heinke’s conclusions seem to be based u a 
somewhat superficial acquaintance with the systems of this 
coupling which are now claiming precedence, and having myself 
taken a great interest in the subject, I should like to trespass upon 
your space, and give my reasons for differing from him upon some 


vital poin 

The result of Mr. Heinke’s investigations leads him to the con- 
clusion that hand couplings are more likely to secure general 
adoption on railways than automatic couplings. Now I must 
entirely differ from him here. In my opinion hand couplings are 
not even as effective as the ordinary shunting-pole now used, as 
shunters would frequently be unable to couple or uncouple the 
wagons when the buffers were ‘‘ driven home,” or when the wagons 
themselves were in motion. This defect in hand couplings was 
obvious to anyone who was present at the coupling competition at 

Again, time is of the utmost importance in the working of goods 
and mineral traffic, not only during the formation and splitting 
up” of trains in large shunting yards, but also at roadside stations 
and junctions. The few minutes lost in backing or going ahead to 
get the required distance between wagons which is necessary for 
the working of hand couplings would frequently{delay goods trains, 
with the result of their having to be shunted on sidings to allow 
passenger traffic to pass. At night time the shunter would require 
one hand to throw the light on the draw-hook whilst he worked 
the hand-coupler lever with the other. This is no easy task by 
daylight, unless the wagons are standing on a straight road, and at 
equal distances apart. Loss of time must result from these causes, 
without taking into consideration the liability of the lifting gear 
to get out of order; and its position being lower than the level 
of the buffers would increase the danger of passing between the 
wagons. 

Now as Mr. Heinke fails to show that these points would be 
remedied by his own hand-coupling—of which he gives a descrip- 
tion in bis lecture—I do not think he has made out his case as 

gards hand couplings. In fact the shunting-pole, as I said pre- 
viously, is more effective, notwithstanding its various drawbacks, 

I should like to say a few words about the advantages of an 


automatic coupling, as contrasted with the non-automatic. I may 


remark here, by — of parenthesis, that the ideal coupling de- 
scribed by Mr. Heinke—in which description I fully concur—must 
be automatic, as the description would apply to no other class of 
coupling. The advantages I claim for an automatic over a hand 
coupling may be described as follows:—(1) Saving of labour and time. 
During the formation of trains any number of wagons can be instan- 
taneously coupled, without the necessity for the shunter running 
from one wagon to another to couple up. (2) Saving of engine 
power. It is unnecessary to back and go ahead to obtain the 
requisite distance between wagons to enable the hand coupling to 
be worked. (3) Saving of wear and tear of rolling stock, as con- 
cussions caused by getting in a position to couple or un- 
couple would be avoided, and the damage resulting therefrom 


with. 

Now if I may be allowed a few more words, I would say that 
my investigations have led me to select a coupling which, as far as 
my humble opinion goes, fulfils all the conditions which can rea- 
sonably be required of it. It has no rigid projection—this Mr. 
Heinke describes as the basis of all automatic ep ey laa joints, 
no springs, requires no lubrication, can be fitted to any vehicle at 
a cost little more than the ordinary coupling in use—as it can be 
made at the anvil—and in fact seems to realise all the requirements 
of Mr. Heinke’s ideal coupling. I should have liked to have gone 
more thoroughly into matters of detail, but have already 
too much on your e 

The couplings, in full size, can be seen at the office of the Safety 
Automatic Railway Couplings Comeenz, 23, Lime-street, Lond 
where I have myself seen them practi at work. I unders 
from the inventor, Mr. Betteley, that they are already working, 


and have beer so for some months, both in London and on the | the 


Cheshire lines. They have also been inspected by the officers of 
the Board of Trade, upon whose recommendation a special medal 
was awarded at the Inventions Exhibition. I hope to have some 
further ideas on this important matter brought forward in your 
columns by others interested in the subject, A. Warp, C.E, 
Hyde Park Mansions, W., 
November 9th. 


Sir,—Mr. Heinke—in your issue of 12th—has referred to 
automatic couplings generally, and to mine in particular. What 
he says concerning automatic couplings, as usually displayed, is 

what has been actually done, 


quite true, but he is in ignorance of 


when he comes to the conclusion that they can never be worked 
without uniform lengths of buffers or buffer stroke, and that they 
will fly apart. “‘ Common Sense” knows far less on this matter 
than Mr. Heinke, but even Mr, Heinke has yet to design a non 
automatic coup! that can be worked under the immensely 
varying strains conditions of traffic, and without danger to the 
— Ag the cramped conditions in which they at times have to 
wor 

The attempt to provide that the same action shall be accom. 
plished with the links—or substitntes—vivified ; in fact, that 
the work shall be done better than ever with the directing power, 
manipulation, and brain thought which now directs it, absent or at 
least a yard and a-half away, is an impossibility, as those who are 
seeking to provideitare ually finding out. However meritorious 
as mechanical apparatus, no attempt to make the present links 
worked from the side, or actually automatic, can be worked in 
varied traflic, as after long practical study I know right well, 
What coupling inventors have to do is not to struggle eac against 
the other, but to set to work by hook or by poe to practically 
prove the superiority of the appliance they put forward. 

I only write you in order that the statements concerning auto- 
matic couplers contained in the letter referred to may not remain 
unquestioned, for I have no desire in so sacred a work as saving of 
human life to dispute with my competitors, It is a matter which 
only practical working can solve. 

T. ATTWooD BROCKELBANK, 

24, Budge-row, Cannon-street, E.C., Nov. 16th. 


Sirn,—May I be permitted a few remarks in ly to Mr, 
Heinke’s letter in your last issue? It does not follow that because 
Iagree on the whole with his general m. 
views should of necessity coincide with his as to what follows. 4 
do no not admit his arguments as to the comparative uselessness 
of automatic coupli gs when only partially adopted. The system 
I have selected for illustration is quite capable of working in con- 
junction with wagons fitted with dead buffers or with any stroke 
of buffer spring. Certainly during the period of transition the 
necessity for coupling as at present will occasionally exist, but not 
to anything like the extent Mr. Heinke suggests; for it must be 
remembered that a large proportion of the wagons so fitted would 
be confined to the district in which they are adopted, also that 
their proportionate number would increase re. Mr. Heinke 
states that in any case his coupling could be worked from the side. 
I would ask, if mo' truck were fitted with his coupling, and 
the stationary one unfitted, would the shunter run al ide, hold- 
ing the lever of his apparatus till the moment of impact? I think 
not. This would still further reduce his effective proportion. He 
further assumes that the rebound of the trucks on coming into 
contact would vent an automatic coupling from working 
effectually. On reflection he will find that with such an automatic 
coupling as that referred to by me, such a result of a rebound is 
very remote, w with a hand a is impossible to effect 
& coupling till after repeated attempts. He surely does not find in 
practice that the trucks are all stationary and close up for the 
work, and altogether ig the freq y of fly shunting. Mr, 
Heinke can only be from a very superficial examination 
of the drawings, or he would not have made the assertion as to 
fouling. Further, he has entirely mistaken the object with which 
provision is make for raising the shackle out of action, which is 
simply to avoid theaccidental coupling of trucks when not intended, 
and corresponds with the drop of his coupling. Surely he cannot 
be serious when he states that he does not consider the ability to 
uncouple in tension an advantage, notwithstanding that the waste 
of time, damage to stock, and danger to the servants would thereby 
be tly diminished. 

is fears as to uncoupling ota are hardly justified in 
tice, as in consequence of the double hold such a coupling will 

the strains of a heavy goods train on a bad road, and when 

the engine has made several abortive attempts to start, without the 
results he names. The question of saving time is not altogether a 
matter affecting single trucks, but the whole train must be 


considered. 
| Finally, I take it that the question under consideration is the 
general one of non-automatic versus automatic couplings, from a 
' mechanical and practical point of view. Mr. Heinke takes his 
| own as a type of the non-automatic system, and I select the 
Copland-Gilmour coupling as being, in my judgment, the best 
representative of the other. CoMMON SENSE, 
mn, November 17th. 


DIRECTORIES, 

Sir,—Messrs. Kelly’s letter in your issue of the 19th inst, does 
not deal with the point as to “charging for entries of names in 
Trades Directories.” I would ask,.in special reference to the 
instance they give of one firm asking for their name to be inserted 

| under eighty different trades, would Messrs Kelly or would they 

‘not have sent the member of their staff to remonstrate with the 
firm in question if the requisition for such a number of insertions 

, had been accompanied by a consent to pay for seventy-four of 
these as advertisements? I maintain that a very large number of 
firms could not be properly or adequately ted without 
their names being inserted 


under twenty or more different headings ; 
if they are limited to six, the Directory only conveys to the pur- 
chaser part of the information he thinks he is buying. And again, 
many persons would feel inclined to refuse to assiat in their own 
imperfect representation, by refusing to select for Messrs. Kelly’s 
information the six headings to which they are limited. How 
then do Messrs. Kelly represent such firms? I must contend 
that no Directory compiler can consistently make any such 
charges as I am objecting to; as soon as he does so, he 
should cease to sell his book as a Directory and should give it 
away, instead, as the advertisers’ list, which in fact it is, 
London, November 22nd. B. T. 


EROSION OF GUN BARRELS BY POWDER PRODUCTS, 


Srr,—My attention was attracted by the paper read by Colonel 
Maitland on the above subject, at the meeting of the and 
Steel Institute, reported in THE ENGINEER of the 8th ult, The 
author was unable to account for i phenomenon that 
the erosion under similar conditions was greater in the barrels of 
the hardest steel, and less in those of the softer descriptions on 
which the experiments were carried out, and the discussion that 
followed failed to elicit it. If the Lene tang facts, acquired from 
practical experience, be considered worthy.of publication, a corner 
may be allowed for them in your popular and valuable journal, 
which may throw light on this interesting subject. 

Those who have used a diamond tool for turning are aware that 
while the diamond will cut the hardest hardened steel freely, it 
will sumone a annealed will grind 
partic’ in ing—emery wheels wi len 
steel, Salle, eae ah scarcely act on soft steel or iron, and much 
less on copper. In both cases the hardened steel will cut with a 
crisp feel under the diamond tool or emery wheel, whercns the 
softer metals will cling tenaciously and drag under the treatment, 

particles yielding slowly, being torn off with great force rather 
than cut. 


There is no question that the erosion is due to the impact 
of the particles of powder and its products after explosion against 
the interior of the gun barrels, acting like the well-known sand 
blast, Reasoning, therefore, from analogy of the behaviour of 
hardened and soft steel under the diamond tool and emery agen | 
it would account for the rapid erosion of the hard steel barrels, an 

the resistance against the action by the softer steel. This fact will 
also account for the superiority of copper over steel for vent plugs. 

Cawnpore, November 2nd. Gavin JONES. 


For continuation of Letters see page 433.) 
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RAILWAY MATTERS. 


Li Hunc-Cuane formally opened the experimental line of light 
railway laid in the Decau permanent way on the 21st hos 


A VEKY successful test of the Sesegne electric railway system 
was made the week before last on y-Fourth-street, elevated 
branch of the New York Railways. The cars were lit by Edison 
lamps. 

THE nen employed in the great locomotive works of the Midland 
Railway Company at Derby, who have been for some time past 
working only four days per week, have received notice that they 
are to work in future on Fridays, thus making up their time to 
five days per week, 


A MOVEMENT is on foot at Flamborough for the construction of a 
steam tram way to Flamborough Head, Mr. F, G. Fairbank, C.E., 
has made two surveys, one by the road-side from Flamborough 
Station, and the other through the fields, The latter route is 
decided upon as being far preferable, 


Ir is stated that permission will be sought from the Privy 
Council of Ireland to incorporate a company for making an 
electric tramway from the Dublin, Wicklow, and Wexford Railway 
Station, at Bray, on to the Esplanade-road, and continuing along 
the shore side to the fort of Bray Head, 


At the meeting of the Crewe Town Council on Wednesday, the 
Mayor, Alderman F, W. Webb, chief engineer of the London and 
North-Western Railway Company, laid before the members a plan 
of the improvements intended to be carried out by the directors of 
the company during next year in commemoration of her Majesty’s 
Jubilee. The improvements include a public park, the land being 
given and laid out by the company. 


A BI. is now in course of preparation, and will be brought 
forward in the next session of Parliament, for the p of seek- 
ing powers to amalgamate into one united and consolidated com- 

ny the five distinct and independent railways now working 

tween towns in the Isle of Wight. Permissive powers will also 
be sought to lease or sell the railways when consolidated to the 
London and Brighton, the South-Western, the Midland, or Great 
Western Railway Companies, 

Tr has been bpm om Meyer gos to open the Severn Tunnel for 
passenger traffic on the Ist of next month; but, ding the com- 
pletion of the doubling line to Bristol, the Great Western Company 
will content themselves with establishing efficient local service 
between Bristol and Cardiff, arranging this so as to fit in with 
through fast services from Bristol on the one hand, and Cardiff 
and Newport on the other. Ten trains will run each way, and the 
time of the journey will be reduced one hour. 


Tur Indian railways are again on the market with some accept- 
able inquiries, The State Railways are about to place contracts 
for iron bridges, cirriage ironwork, and fish-bolts, nuts, and 
washers; and the Bombay, Baroda, and Central Railway Co. are 
enquiring for light ironwork, such as tires, axles, chains, tubes, 
an wire. They also need, they intimate, age weighing 
machines, and a o ly of steel. Orders which the Southern 
Mabratta Co. are willing to give out include a supply of switches 
and traversing jacks, 


TuE fist locomotive line opened in South Austra'ia was in 1856, 
a line of seven miles, connecting the City of Adelaide with the 
port. Its gauge was 5ft. 3in. The total length of line which was 
open for traffic on the 30th of June last year was 1076 miles. At 
that date an additional 407 miles were under construction, and a 
further 315 miles authorised. A much-to-be-regretted diversity of 
gauge has been introduced into the colony. Of the 1798 miles 
completed, under construction, and authorised, 521 miles are on 
the 5ft. 3in. gauge, and 1277 miles are on the 3ft. Gin. gauge. With 
the exception of two surburban lines near Adelaide, all are the 
property of the State. 

Notices have been posted in Margate intimating that on or 
before D ber 23rd application will be e by Messrs, Tomson 
and Ritchie, of Old LBond-street, London, to the Board of Trade 
for a provisional order to authorise the laying down of a tramway, 
plans of which will be deposited at the Town Clerk’s office and 
other places by the end of the month. The project is for an 
electric tramway from the foot of the Jetty to Westbrook, and 
extensions will be made from thence to Westgate on the west, and 
from the Jetty to New Town on the east. The Thanet Free Press 
thinks this proposed tramway may be looked upon as a promised 
boon to both Margate and Westgate. 


IN reporting upon an accident which occurred on September 8th 
between Woodlawn and Ballinasloe stations, on the Midland Great 
Western Railway of Ireland, when a wagon near the centre of a 
train left the oie and ran along the ballast for three miles, Major- 
General C. S. Hutchinson says:—‘‘The driver of the train 
deserves credit for having behaved with intelligence on observin; 
that a wagon was off the rails. Had he at once checked the tool 
at the head of the train by applying the engine or tender brake, as 
is so often done by drivers under simi circumstances, the 
accident oy have been far more serious ; as it was, he 
managed—aided by the application of the guard’s brake—to keep 
the couplings tight, and thus confined the accident to the one 
wagon.” 


A GENERAL classification of the September railway accidents in 
America is made as follows by the Railroad Gazette :— 
Collisions. Other, Total. 


Defects of road .. .. — ee 

ence in operating oo = 
Valseneeen obstructions 2 oe 7 1 10 
Maliciously caused 4 4 
Unexplained .. .. .. — ll ll 
Total .. 58 69 8 135 


THE promoters of the railway from Windermere to Ambleside 
have given public notice of their intention to apply to Parliament 
for the necessary powers. The proposed line run from the 

mt terminus of the Londun and North-Western Railway at 
indermere to Ambleside, the lower level, though more expen- 
sive, being chosen on account of the easy gradients. ie pre- 
liminary work in constructing the line is being taken up by the 
residents of the district, and capital is being raised for this A == ¥ 
It is stated that not a single landowner will oppose the Bill, 
Mr, Heywood, of Elleray, who is himself adverse to a railway 
giving way to the public wish for one. Colonel Rhodes has prom 
to give two or three acres of land for a station at Am » near 
— Ghyll Park, and other land at reasonable terms has been 
offered, 


THE official statement of accidents on the German State and pri- 
vate railways, exclusive of the Bavarian lines, for the month of 
tember, is given as follows :—In all there were 195 accidents, 
4 derailments and 5 collisions on the road, 22 derailments and 15 
collisions at stations, and 149 accidents of various kinds, as run- 
over vehicles of all sorts, boiler explosions, fire in the trains, 
so forth, through which death or injury to poe occurred ; 
186 bigeye were affected by these accidents, 2 passengers were 
killed and 15 injured, 30 railway servants were killed and 92 
injured ; of other persons, not connected with the railway, 15 
were killed and 12 injured. There were 17 persons killed 
by suicide. Of all the accidents, with the exception of those 
caused by suicide, the most took place in the Magdeburg, 
Erfurt, and Elberfeld divisions of the State railways—157 cases in 
all. On the private roads there were 10 cases, of which 6 ogcurred 
on the Hessian-Ludwigs railway alone, 


NOTES AND MEMORANDA. 


THE production in the United States last year of Portland 
cement amounted to 150,000 barrels of 400 1b. each, with a total 
value of 292,500dols, The total production of cement of all kinds 
wae 4,150,000 barrels, valued at 3,492,500 dols., against 3,720,000 

ols, 


T oe gee of copper in the United States in 1885, including 
5,086,841 lb, made from imported pyrites, was 170,962,607 lb., 
valued in New York at 18,292,999 dols. at the average price of 
10°7 cents per pound. The increase in pounds over 1 was 
25,740,667; in value, 503,312 duls. 


THE production of lead in the United States in 1885 was 120,412 
short tons, Total value, at an average price of 81 dols. per short 
ton at the Atlantic coast, 10,469,431 dols., a decline of 10,485 tons 
and 67,611 dols. in value from the product of 1884, The produc- 
tion of white lead is estimated at 60,000 short tons, worth, at 
53 cents per pound, 6,300,000 dols. 


A FRENCH inventor proposes to use electricity for bleaching 
paper pulp in the following manner. A solution of chloride of 
magnesium is used, This is of the strength of about 16 deg. 
B é, On passing a current through, electrolysis taking place, 
various chemical reactions occur, setting free divers sediaiien, 
which, so it is said, effectively bleach the fibre. 


THE most common adulterant of white lead is permanent white, 
or sulphate of baryta. This admixture may be recognised by boil- 
ing a small quantity of the pigment in a g test tube or flask, 
with nitric acid diluted with an equal measure of water. The white 
lead dissolves, but any sulphate of baryta remains as a white 
residue, The residue should be allowed to settle, the clear liquid 
a off, and the deposit again treated with nitric acid and then 

iled with water, 


THE results of a series of analyses by F. Raschig of explosive 
silver show that this substance consists of a mixture of Ag,N, with 
varying quantities of metallic silver. Dilute sulphuric acid dis- 
solves the explosive compound but leaves the metallic silver undis- 
solved. Explosive silver is best prepared by dissolving freshly 
precipitated silver oxide in strong ammonia, The compound is 
deposited from this solution either by exposure to the air, by the 
application of gentle heat, or by the addition of alcohol. 


SOME very vague statements are going the round of the American 
=r to the effect that a patent has been issued to Mr. George 
Westinghouse, of Pittsburgh, inventor of the Westinghouse brake, 
for a new system of distributing electricity, which, it is alleged, 
“* effects a saving of about 95 per cent. in distributing wires as com- 
pared with the Edison wire system. In tests of the invention a 
single main circuit of wire less than jin. in diameter carried the 
current for 850 16-candle power incandecent lights, all situated at 
a distance of three miles from the dynamo. The inventor claims 
that to light this number of lamps at an equal distance the Edison 
— would require from ninety to 100 wires of the same size.” 
his is what American papers say, but English readers will recog- 
nise an exaggerated account of the saving due to Goulard and 
Gibbs’ transformer. 


THE microphone is now being used in Germany, the Scientific 
American says, for the “74 of detecting loss of water through 
leakage in town mains, ‘‘The apparatus consists of a steel rod, 
which is placed upon the cock in the neighbourhood of which the 
leak is suspected, and a microphone attached to the upper end of 
the rod. A dry battery and a telephone complete the equipment. 
No sound is heard in the telephone if the cocks are closed and no 
leak occurs ; but-a leak of even a few drops through a badly fitting 
cock causes sufficient vibration in the pipe to affect the microphone, 
and to give audible sounds in the telephone. At the recent meet- 
ing of gas and water engineers in Eisenach, it was stated that the 
apparatus is so simple to handle tbat, with a little practice, ordi- 
nary workmen are able to detect and localise any leak.” The 
microphone was long since tried in Liverpool by Mr. G. F. Deacon, 
and found to be much too sensitive for this p e. It transmitted 
so many slight sounds that the louder sound due to a leak was 
confused among them. 


In January, 1884, four lengths of the carriageway of the Chelsea 
Embankment were laid with different granites under identical con- 
ditions, so as to be subject to equal traffic weights, in order that 
the relative suitability and wearing powers of each might be deter- 
mined. They were all laid at the same time, and every care was 
taken to make the experiment a trustworthy and just one. The ex- 
periments were made with Guernsey, Enderby, and Quenast granite, 
on macadamised roadways, by Mr. George R. Strachan, surveyor 
to the vestry, and in concluding his recent report on the results, he 
says:—‘‘ In my opinion these results show (1) that granite chippings 
are not suitable for a binding material; (2) that Quenast granite is 
at least equal to Guernsey granite in resisting the crushing and 
abrading influence of the traffic, and in keeping an even surface; 


(3) that Enderby granite is not in the same class of worth as| 7 


Guernsey or Quenast granite. The results show that the Quenast 


granite came out of the experiment the most creditably, but I | gj 


hesitate to class it as superior to Guernsey granite on the result of 
one experiment.” 


As the result of recent experiments, Herr W. Fischer gives the 
vapour tension of water or ice at Odeg. = 4°€3 mm. (Regnault, 
$00, ) Since the vapour tensions of ice and water at 0 deg. are the 
same, the latent heat of vaporisation of ice is equal to the sum of 
the latent heats of vaporisation of water and the latent heat of 
fusion of ice. Similar experiments were made with benzene care- 
fully purified and dried, and gave data from which were de- 
duced the equations—for solid benzene, p = 24°985 + 1°6856¢ + 
003133922; for liquid benzene, p = 26°40 + 1°4295¢ + 0°04505z2. 
The two curves do not meet at the melting point—5'3 deg.—but 
are 0'44mm. apart at this Pe. The author further determines 
—Journal of the Chemical Society—the specific heat of liquid 
benzene = 0°3102 + 0°002168¢, of solid benzene=0°319, and the 
latent heat of fusion of benzene = 30°085. From these, together 
with the latent heat of vaporisation, 107°17—Mousson’s Physik— 
the equation R = + q — 15 = 1367 cal. at 5:3deg. is obtained 
from Clausius’ formule, where R is the latent heat of vaporisation 
of solid benzene, r that of liquid benzene, and q the latent heat of 
fusion of benzene. 


In a paper by Lord Rayleigh, ‘‘ On the Intensity of Reflection 
from Glass and other Surfaces,” the author pointed out that in his 
experiments the amount of reflected light was meas i ly. 
Light from a cloud was passed ates ground glass in the window 
of a darkened room, and made to fall at the polarising angle on a 
plate of glass. The transmitted and reflected rays were conducted 
along different paths by a series of reflectors, but finally emerged 
side by side and of equal intensity. One of the reflectors in the 
th of the reflected ray was the glass surface to be tested, the 
ight falling on it at an almost perpendicular incidence. This 
glass was now removed, and a single mirror was shifted so as to 
make the angles and points of incidence of the reflected ray on the 
several mirrors the same as before. The reflected ss Fs now 

ighter than the transmitted. To re-establish equality a disc 
with holes in a ring round the centre was rotated in the path. The 
ratio of the sum of the breadth of the holes to the whole circum- 
ference of the ring gave the pueaitee of the light that was 
reflected. For a piece of optically-worked blackened glass the 
amount reflected was ‘058 of the total incident light. It was 
found that the amount of reflection depended greatly on the clear- 
ness and polish of the surface. Thus in one case re-polishing 
increased the amount from °04095 to ‘0445. Fresnel’s formula 
gave in this case ‘04514. Generally it appeared that the amount 
reflected was less than according to Fresnel’s formula—a result 
contrary to that of Rood’s. The numbers for polished glass and 
for silver on glass were *94 and ‘83, 


MISCELLANEA. 


Messrs, J. Ann 8. Ropers, of West B h, have 
an import contract for cast iron water pipes for municipal water- 
works at Cape Colony. 

At the recent Edinburgh Exhibition Messrs. Douglas and 
Grant, of Kirkcaldy, were awarded the gold medal for their inverted 
compound Corliss engine. 

THE Sheffield Corporation are opposing the water company’s 
application for new power, and have given notice of their intention 
to apply for Parliamentary sanction to acquire the undertaking 
from the town, 

FARMERS in the Peak of a om have been pleased to hear 
that the London and North-Western Railway Company intend 
constructing a new line of railway from LBuxlin, vid Hindlow and 
Sterndale, to Leek. 

Now is the chance for an old 12-horse portable, tired of saw- 
mill work, the nearest dynamo, a few lamps, a mile or two of wires, 


‘| and the electrician who waits an opportunity. Wokingham has 


given up gas in favour of oil for lighting the town. 


Dr. R. MULLINEUX WALMSLEY, Senior Demonstrator at the 
Finsbury Technical College in the Department of Applied Physics 
and Electrical Engineering, has been appointed Principal of the 
Sind Aided Technical College, which is now being established at 
Kurrachee, 

Ir is stated that the promoters of the Channel Tunnel scheme 
intend, during the next session of Parliament, to apply for powers 
to extend their experimental operations in connection with the 
Tunnel. The sinking of the new boring is still proceeding, and has 
now reached a great depth. 

A GENERAL meeting of the National Association of British and 
Irish Millers is to be held on the 8th D ber. In cti 
therewith, Messrs. J. and H. Robinson, the defendants in the 
recent milling patent case, will, on the following day, place a 
portion of their mill at Deptford at the disposal of the Associa- 
tion for the purpose of practically demonstrating the value of 
sprinklers, 

TuE Bartholdi statue of Liberty was illuminated on Monday 
night for the first time by the Lighthouse Board. The Times 
Philadelphia correspondent says this result has only been accom- 
plished after great efforts, owing to the official red-tape spirit, the 
statue having been left in darkness since the dedication. The light 
supplied is of low power, and this causes dissatisfaction to all except 
the navigators concerned, who object to a bright light at that point. 

FOLLOWING up the dinner which was given to Mr. Francis Wis- 
wal], C.E., on his resignation of the post of engineer to the Bridg- 
water Navigation Company, the workmen employed in the engi- 
neering department of the company have presented to Mr, Wis- 
wall a gold watch as a tribute of their esteem and regaid, and an 
illuminated address in recognition of his valuable services and the 
kindness and consideration he has shown to all under his control 
during his time of office. 

THE Wolverhampton Chamber of C is about to esta- 
blish a commercial museum of foreign metal manufactures, The 
Chamber has applied to the Secretary for Foreign Affairs to 
instruct her Majesty’s Consul at Madrid to transmit to the Cham- 
ber a full collection of the locks in common use in Spain other than 
those of English make, together with the prices attached. Earl 
Iddesleigh, in reply, has expressed the — afforded him in 
instructing the consul to forward the articles required. The Walsall 
Chamber of C: ce is about to make a similar application to 
the Foreign-office‘regarding leather wares. 

AT a meeting last week of the Birmingham Chamber of Com- 
merce, the replies received from the bers of the Chamber to a 
circular asking for suggestions as to improvements in the method 
of distributing Ordnance contracts were instructed to be forwarded 
to the Government Committee on that department. The Wolver- 
hampton Chamber has forwarded suggestions to the Committee 
to the effect that it should not be compulsory to mark Government 
goods with the broad arrow until after they have been passed by 
the inspector. The Chamber declares that the vexatious objections 
frequently made by the department against goods supplied prevent 
many leading manufacturers from tendering. ; 

AN English syndicate, the Indian Engineer says, has been 
formed in Hong Kong to negotiate with the Annamese Government 
for the purchase of the island of Hongay, which is the name of a 
strip of land on the south-east coast of Tonkin, which is joined to 
the mainland at low water, but which, at high water, is completely 
surrounded with water. There is a deep channel around the 
greater part of the island, where vessels of the largest tonnage 
may anchor. Its area is about ten miles long by five or six miles 

rge o! » superior in many poin the i 
being heavy and much more oily. It was found also that the coal 
lay almost ready to be dug out. No shafts would require to be 
sunk, All that had to be done was to run a gallery right through. 
‘he coal was seen to be in layers running north and south, resting 
at an angle of from 20 to 40 deg., and once the outer crust was 


eared, immense mines extending over an area of from fifteen to 
twenty square miles might be started. 

THE only incandescent light central station in Holland, that at 
Kinderdijk, is, according to the Electrical World, most extra- 
ordinary in charact It is situated in a small village where gas 
was once used, but the pipes rusted away in the damp soil, and the 
company took up electric lighting as their only alternative.. The 
house for engine, boiler and dynamo is surrounded by water, and 
the building stands on piles. It was found that the vibration was 
quite perceptible, and hence a boat-load of sand was dumped 
underneath the building, which remedied the evil entirely. Itisa 
400-light Edison t, and is now running in fine order. The 
service is used by the most humble, whose wages are not higher 
than five francs a day, and the price charged makes it probably 
the cheapest electric light in the world. The company are onl 
allowed to pay five per cent. per annum, the surplus going rode 
increase of plant. The capital invested is about 3000 dols. The 
= of lighting up to 12 p.m. varies with the number of lam 

rom 2°57 dols. per annum for one 16-candle lamp, to 2°12 do 
each per annum for twenty lamps. It is somewhat striking that 
the same trouble with rusting gas pipes is experienced alike in the 
marshesof Kinderdijk and the lofty table-land of the city of Mexico. 


AccORDING to the new instructions of the Admiralty, boilers of 
all ships in commission are to be examined and drill-tested from 
time to time during the commission by an engineer officer other 
than the officer in whose charge they are. The detailed results of 
the examination, together with a statement showing the previous 
treatment of the boilers, are to be forwarded to the Admiralty. 
Copies are to be furnished to the Inspector of Machinery on 
the station and to the chief engineer of the flag ship. Unless the 
examining officer thinks it necessary, not more than one boiler in 
four roe | be drilled for thickness, preference being given to 
those which are deemed to be most worn; but all the boilers are 
to be examined, and separate detailed reports are to be forwarded 
for each boiler drilled. Should there be any defects in the boilers, 
internal or external, or symptoms of corrosion, the report is to 
state what they are, and the steps that are being taken to make 

‘ood the defects or arrest corrosion. The boilers are to be drilled 

uring the time the ship is in commission at intervals of not less 
then eighteen months, nor more than two years, and the first drill 
test is to be made as soon as convenient after the ship has been 
eighteen months in commission. When a shipis ordered to be 
commissioned her boilers are to be drilled either before she is com- 
missioned, or as soon afterwards as may be convenient. The 
boilers of ships attached to the home ports, where there is a Steam 
Reserve, will be drill tested by the officers of the Steam Reserve. 
The boilers of ships of the First Reserve will be drill tested by the 
dockyard officers when in hand for the annual refit, 


Negligence in operating is thus charged with 47°4 per cent. of 
the total number of accidents; defects of equipment with 24°4, 
and defects of road with 9°6 per cent. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Gero.p and Co., Booksellers. 
LEIPSIC.—A. Twizrmeyver, Bookseller. 
NEW YORK.—Taz Wittmer and Roczrs News Oompany, 
$1, Beekman-street. 
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TO OORRESPONDENTS. 
Registered Telegraphic Address_“ ENGINEER NEWSPAPER, 


*," We cannot undertake to return drawings or manvacripts; we 
"must therefore request correspondents to keep copies. 
*,* In order to avoid trouble and confusion, we find it necessary to 
“inform correspondents that inquiry 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 


answers received by us may be forwarded to ir destination. 
No notice will be taken of communications which do not comply 
with these instructions, 


Suarrixa.—The power required will be the same wherever the engine is 
placed, As you have not told us how much power you want to transmit, 
we cannot give you any dimensions for the shaft. 

Tuo Owner.—I/t is impossible lo give a general answer to your question, 
There are conditions under which twin screws are the best, others under 
which the single screw is to be preferred. The twin screw gives a handier 
boat, but the engines are heavier, more expensive, use more oil, and cost 
more for repairs. The screws, too, are more liable to injury. If you will 
give us particulars of the size of the launches, their power, and the work 
they are intended to do, we shall be happy to advise you further. 


SMALL TRANSMISSION DYNAMOMETERS. 
(To the Bditor of The Bngineer.) 

Sin,—We venture to ask do you or any of your readers happen to 
know of a maker of a small handy dynamometer which can easily be 
applied to individual machines, We want to check the power used by 
certain machines in a plant, and are anxious to secure a good d 
urpose, TERY. 

ovem!| 


CALORIC ENGINES. 
(To the Editor of The Engineer.) 
Srr,—Can any reader tell me what is the lowest consumption of coal 
armen horse-power in hot-air engines? Which of the three gives the 
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‘ MEETINGS NEXT WHEE. 


Tue oF Crvit Enornerrs, 25, Great West- 
minster, 8.W. Session 1886-7.- Ordinary meeting, Tu y, November 
80th, 1886, at 8 p.m.: Renewed discussion ‘‘On Concrete, as Applied in 
the Construction of Harbours.” Students’ meeting, Friday. 
8rd, at 7.30 p.m: Pay to be read “ ing Cvedier 
Harley H. ple-Hay, Stud. Inst. C.E. 
ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND SURVEYORS.— 
Lancashire and Cheshire District Meeting, Warrington, Saturday, 27th 
November, 1886: be ap of Hon. District . Paper to be 
ead :— Public Health Act, 1875, the 150th Section— 
Remarks on its Operation and Suggested Remedies for its Defects,” by 


Curves,” by 


W. Spinks, A.M.LC.E, Dukinfield. 1 p.m.: Short adjournment for 

luncheon, kind! led by the Mayor of Warrington. 1.80 p.m.: 

Under the guidance of Mr. Longdin, borough surveyor of W: 

visit Mersey-street Gasworks to inspect com for wor! 

Shone s ejectors for Latchford sewerage, thence to ford, to ins: 

Shone’s system in operation. 2.30 — Visit Howley-lane inte: ing 
it for collection of excreta. 2.40 p.m.: Visit Lythgoe’s-lane inter- 


Adelphi, London, W.C.—Monday, 
November 29th, at 8 p.m.: Cantor Lectures. ‘‘The Principle an 
Practice of ” by Lewis Foreman Day. Lecture I.: 
The Anatomy of Pattern: the Origin of Pattern; its construction; the 
dissection of pe design; the skeleton, and its modification by the 
conditions of manufacture and commerce; practical hints on pattern 
planning. Wednesday, December Ist, at 8 p.m.: Third ordinary meeting. 
Adjourned discussion on the paper by Dr. C, Me: 4 Tidy on ‘‘ Sewage 
Dis ” Sir Frederick Abel, C.B., D.C.L., F.R.S., vice-president of 
ety, will preside. 
LOG: 


ists’ AssOcIATION.~The next meeting of the Association will be 


EO 
433 | held at University College, Gower-street, W.C., on Friday, December 8rd, 


t, 
when the following papers will be read :—‘‘ On Fossil 


thery Turtles 
434 | and their Occurrence in British Eocene Deposits,” by A. Smith Wood- 


ward, F.G.S , assistant in the Geological Department, British Museum— 
Natural History; ‘‘On some Further Researches in Bone Caves in 
Wales,” by Dr. Henry Hicks, F.R.8., &c. The chair will be taken at8 p.m. 


DEATHS. 
On the morning of the 18th Nov., at Rounton Grange, Northallerton, 


1 | Maroaret, the wife of Sir Lowrntan Bett, 


On the 22nd Nov., 1886, at his residence, Elm House, Wimbledon, 
Samuet Homersuam, M. Inst. C.E., of 19, Buckingham-street, 
Adelphi, aged 72 years. 

On the 19th inst., at 116, Marine Parade, Brighton, Mr. Joun Bramey- 
Moors, D.L., J.P., Digni! the Order of the Rose 


tary of 
Brazil, of Langley Lodge, Gerrard’s-cross, Bucks, and of Liverpool, in 
his 87th year. 
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THE AMERICAN MAIL CONTRACTS, 


Tue Postmaster-General has succeeded in making with 
much difficulty, exceedingly unsatisfactory arrangements 
for the conveyance of her Majesty’s mails to and from 
America, Considering the fact that the Post-office is 
immensely profitable commercially speaking; and that the 
maritime resources of this country are simply unrivalled, 
it must be admitted that genius of no common order has 
been required to achieve such a result. The difficulties 
standing in the way of making anything but an eminently 
satisfactory contract are obviously enormous; but the 
Postmaster has man to adjust matters, not on a 
moderately bad basis, but on perhaps the worst possible. 
There is only one failure in the whole affair. For a time 
the chances were altogether in favour of a total break- 
down, which would have left the old and new 
worlds relying on chance for the transmission of mails; 
but this crowning mercy has not been vouchsafed, 
and there will be no certain interruption of the Atlantic 
postal service. The daily papers have already informed our 
readers that provisional contracts have been made with the 
Inman and Guion companies ; the contracts to remain in 


«| force for three months. The Tuesday’s mails will be car- 


ried by the newly-constructed Inman line. The Guion 
Company will carry Saturday’s mails, and the Thursday’s 
mails will go, vid Southampton, by the North German 
Lloyd’s, Against the Guion Company there is not a word 
to be said, save that it does not possess a sufficient number 
of high-speed steamers ; the Alaska and the Arizona are 
indeed the only two really first-class mail steamers owned 
4 the company. About the Inman Company it is impos- 
sible to say much, for it has only just been formed. leis 
a new company built — the ruins of the old company. 
The directors admit that they do not possess the neces- 

ships, but they undertake to procure them. 


| ary 
This can only: be done by building or buying, 
ted | For the former there is not time. As to the latter, 


there are not many vessels available. There is the 
America, belonging to the National Company, a fine and a 
fast steamer, and the Anchor Company has the City of 
Rome. These, perhaps, might be purchased, although 
we doubt it. ‘The number of ships able to cross the 
Atlantic in seven days can be counted on the fingers, 
and most of them are in the hands of the Cunard 
and White Star companies, which have hitherto carried 
the bulk of the mails. The Postmaster-General, in order 
to save a few thousands a year, has declined to renew 
the contracts on the old terms and this is the cause of all 
the trouble. 

The worst part of the whole transaction is the employ- 
ment of German steamers while English ships are left 
idle, A more unpatriotic thing has never been done for 
the sake of a small commercial gain. The contract is 
fortunately for only three months, and we_ trust 
that long before that period has elapsed the Postmaster- 
General will have come to understand how impolitic 
is the policy he has pursued. The North German 
boats are neither so large nor so fast as the crack Liver- 
pool steamers, and they are able to compete with our own 
— companies because they are subsidised by the German 

vernment. If the people of Germany see fit to take on 


their own shoulders a of the cost of carrying English 


i | Mails, it may be said that we ought to take advantage of 


their generosity or their folly. is we entirely dispute. 
The saving effected by the Post-office is paltry. Such as it 
is, it represents a national gain; but can such a gain be 
compared for a moment with the national loss incurred ? 
Why should we employ and pay foreigners for doing 
indifferently that which English shipping companies can 
do better than any one else in the world? The thing 
does not bear discussion. It means not only the 
prees with English gold of foreign engineers and sailors, 

ut the supply of a powerful stimulus to Germans to perse- 
vere in competing with Great Britain for the carrying 
trade of the world. We can well fancy how much the 


ber | hands of the party in favour of shipping bounties will be 


strengthened in the German Parliament when they 
announce the news that England has to rely on Germany 
for assistance in carrying mails. Again, in order to save a 
subsidy of £1200 a year, the contract for carrying the 
Gambia mails has heen transferred to a French com- 


pany. Economy is all very well in its way, but this 
is economy with a ven ce. Why has not the Post- 
master been consistent, and let the whole American mail 
contract to foreigners? He ~~ have divided it among 
the Germans, French, and Italians, and we have not the 
least doubt he would have saved money. There is only 


“lone possible excuse for this transaction, that is, that the 


Postmaster-General had got into a tremendous difficulty— 
thanks to procrastination—and that at the eleventh hour 
he was glad to close with any one who offered to help him 
on his own terms, e mails must be carried, and it is 
better to send them by German ships than not at all. We 
commend to the attention of our readers an admirable 
letter on the subject, by Mr. George Baden-Powell, which 
will be found in the Zimes of Monday last :—“ There is 
talk,” he writes, “in the newspapers of the transference of 
our American mails to foreign companies simply on the 
score of lower tenders as to cost. But the foreign lines 
now running depend on the artificial support of State sub- 
sidies or bounties, There isa large and influential body of 
public opinion in this country which will never agree to 
such a transference of this important item in our ocean 

ing trade to foreign State-paid competitors.” This 
we fully believe. He goes on to point out that there is 
much more in this than a sentimental objection to employ 
foreigners. “Assume for one moment that for the as 


of | of a few paltry thousands our American mails were carrie 


under the German and French flags. Our whole business 
intercourse with America is then placed under the control 
of foreign States. Tosay nothing of war with this country, 
a resolution, peaceful or otherwise, in Paris may any day, 
so history warns us, suddenly cut off the ship bounties and 
wreck the French Atlantic lines. A war in Eastern 
Europe may, this coming spring, oblige Germany to call to 
Government service all her subsidised mail liners. To 
either outcome England could have no say; in either 
event the American mail service would be completely 
disorganised.” 

This is a specimen of the so-called economy which is the 
worst possible extravagance. We all know what a “cheap 
bargain” means. Is the Postmaster-General equally wise ? 
Up to the present moment the American mails have been 
carried in British steamers with a speed, safety, and 
punctuality which left nothing to be desired. Why is the 
country to be launched into uncertainty on these most 
important points? An attempt to save a little money will 
not, we believe, be for one moment accepted as a sufficient 
excuse, There is no certainty whatever that the Cunard 


or White Star companies have made an undue profit out - 


of the work they have done. We have only to look at the 
accounts of either company to see that they have not. 
The Cunard Company pays a very small dividend. There 
is no security whatever that the Inman or the Guion Com- 
pany can make it pay to carry the mails at the required 
maximum speed for less money than the Cunard Company 
has had. We can perfectly understand the new Inman 
Company moving heaven and earth to get a good mail 
contract as a start; but has this company experience 
enough to know whether it has got a good con- 
tract or not? It really matters nothing to any one 
whether the American mails are or are not to be carried 
in future more cheaply than they were in the past. The 
rate of postage will still be the same. The country will 
be saved—perhaps—a few thousands of pounds of extra 
taxation; but it should not be forgotten that, in this 
matter, money paid to an English company goes out of one 
pocket into another.. Thus, for example, the Inman 
Company proposes to build new steamers. This will be 
good for a very large number of trades and industries in 
this coun But the Postmaster-General, if he had only 
been a little more grasping, might have secured the doing 
of this work in German or French shipyards. That he 
has not been so grasping is something for which to be 
thankful. 

In one point the Cunard Company has been very im- 
politic. e arrangements for the comfort of the passen- 
= in the matter of food are not what they ought to be. 

assengers at sea require something more than a rude 
plenty, and the Cunard Company furnish nothing else. On 
all sides we hear the same complaints. The cooking is 
detestable. Furthermore, in the Cunard boats passengers 
receive little more than bare courtesy. These things drive 
large numbers of passengers to the German and French 
boats, in both of which an admirable table is kept, 
while civility is exchanged for courtesy. It is quite 
time that the Cunard directors looked to , oa things ; no 
one will accuse us of favouring foreign rivals, and it is the 
best policy to tell those whom we wish to be successful 
against the competition of the whole world when their 
cause is weak or their policy unwise. 


NEW RAILWAY-MANAGEMENT BILL FOR NEW SOUTH WALIS, 


In view of the political and other mischievous influences 
under which the Railway Department of New South Wales 
has long suffered, and the serious and steadily increasing 
fall in the rate of interest paid by the railways during 
recent years, it is not surprising to learn by the Sydney 
press that the Government have at length brought in a 
new Railway Bil!, having for its object the removal of the 
Department from the pernicious sway and mismanagement 
to which it is now exposed, by abolishing the existing 
office of “Commissioner for Railways,” and placing the 
Department under a Board of Management, or Com- 
mission, consisting of three members. Although it 
is satisfactory, as an evidence of the growing force 
of public opinion on such matters, to find that New 
South Wales is taking action in the direction of freeing 
the public service of the baleful influences to which we 
called attention as long ago as 1884, yet it must be borne 
in mind that the changes contemplated by the Bill can be 
of little avail in checking prevailing abuses unless upright 
and competent Commissioners are appointed. This opinion 
was forcibly expressed by one of the speakers in the 
Legislative Assembly on the introduction of the Bill, when 
he remarked :—“ The Bill would not be worth the paper 
it was written on, and would do more harm than good, 
unless the Commissioners were of the right stamp. If the 
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Government got gentlemen of the right stamp they did 
not need a Minister to look after them.” The allusion to 
a Minister, it may be explained, was suggested by a clause 
in the Bill providing for the Department being presided 
over by anew Minister, distinct from the Minister for 
Public Works. 

Whether the appointment of a Minister as nominal chief 
over the Board oF ilensipieent be, or be not, essential to 
the symmetry of the Bill as drafted, it is not clear what 
useful purpose a Minister is to serve; seeing that by a 
clause in the Bill the new Board is to be practically 
independent of the Ministry. In fact, the very object and 
essence of the Bill, so far as it aims at removing the Depart- 
ment from political influence, would be frustrated unless 
this were so. It is certainly not a little difficult to under- 
stand what useful object was sought to be attained, or has 
been served, by placing the management of the Railway 
Department on the footing it has held since 1878, when 
the present Commissionership, under the nominal control 
of the Minister for Public Works, was instituted. Under 
the existing régime of divided authority, much valuable 
time has been lost; and the efficient working of the rail- 
ways hindered, by unseemly disputations with the heads 
of the technical departments on questions which from 
their position and experience they were, one would sup- 
pose, best fitted to deal with and settle; while from 
evidence given recently at the committal for trial of 
an ex high official, and others in his employment, 
for conspiracy to defraud the Railway Department, 
it would appear that the management of those matters 
which it was to be expected would come more immediately 
under the ken, and would specially appertain to the 
duties of the Commissioner for Railways, was such that 
even so simple and necessary an appliance as a weighing 
machine could not be supplied where it was most needed, 
because of some red-tape—if not more occult—reference of 
the matter to the Minister. What, it may well be asked, 
could be the worth to the community of a “management” 
which sat contentedly by with folded arms, so far, at all 
all events, as the evidence adduced at the inquiry showed 
—and notwithstanding that, as the Commissioner for 
Railways himself stated in evidence, “ the Minister left the 
management of all internal working of the railway to him” 
—without offering a suggestion or remark when the 
Minister—whose wool-carrying business was, as the 
evidence showed, liable to be affected by the question— 
thought fit to endorse a minute from one of the traffic 
officials, pointing out that a cart weighing-machine was 
urgently wanted at one of the very stations where the 
frauds are alleged to have been committed, with the extra- 
ordinary dictum that “he did not think that a cart 
weighing-bridge was wanted as the weight of wool, &c., 
could, at all times, be ascertained by asking the teamsters 
to produce their way-bills.” Thus, while the details of 
such matters as rail-making, barbed-wire, paint, “dump- 
cars,” machinery and American locomotives, which are 
usually left to the care and decision of the technical 
staff, occupied the attention of the Commissioner 
for Railways, under the fitful auspices of the 
Minister for Public Works, and were deemed worthy 
of copious minutes and lavish expenditure of money, 
little attention and no money apparently could be 
spared for providing appliances obviously required to 
enable the traffic to be efficiently and properly conducted. 
This, too, while sums of money to the amount of 
hundreds of thousands of pounds, could be voted at 
frequent intervals, and spent under the auspices of the 
Commissioner and Minister on so-called “additions 
and improvements” to the lines after they had left the 
hands of the engineer-in-chief. If such a state of things 
is to continue from the combination of Commissioners and 
Ministers in the management of the railways under the 
new scheme, better, say we, dispense with such an arrange- 
ment. There is something inexpressibly ludicrous in the 
spectacle of a country like New South Wales aspiring to the 
position of a great commercial State, and laying out 
millions of pounds per annum in the construction of 
railways and other public works, yet exhibiting 
such impotency in the conduct of its affairs. As 
further evincing the need for putting the manage- 
ment of the railways without loss of time in better hands, 
and on a more economical footing, is the fact to which we 
have already alluded, that the interest paid by the lines in 
operation has been decreasing year by year, having fallen 
last year to 3°37 per cent., or below the rate at which the 
money has been borrowed for their construction. The rates 
of interest paid during the last five years are as follows :— 
In 1881, 531 per cent.; in 1882, 5°14 per cent.; in 1883, 
4°48 per cent. ; in 1884, 4°20 per cent. ; and in 1885, as we 
have said, only 3:37 per cent. This too, be it noted, in the 
face of a deficiency in the general revenue of the colony, 
as recently announced, of about £2,000,C00. No wonder, 
then, that the country is rousing from its lethargy in 
regard to the management of its railways, and is impress- 
ing upon its rulers the necessity for making clean the 
Augean stable, and for putting on a sound footing the 
administration of a department on the efficient working of 
which the credit of the colony largely depends. 

One point of special interest to the profession we may 
refer to in conclusion. The Bill provides for the whole of 
the technical departments being placed under the charge of 
the Engineer-in-Chief for Railways and not, as is the case 
at present in regard to the working and maintenance 
departments, under the non-professional headship of the 
Commissioner for Railways. This is as it should be, and 
will correct an absurd and anomalous state of things 
brought into existence by the calling up of an obsolete 
clause in the original Railway Act of the colony, which was 
never intended tu operate in the way it has been attempted 
to be enforced since the institution, in 1878, of the present 
Commissionership. 


THE GERM MILLING PATENT CASE, 
Tue decision in the case, the Germ Milling Company ». 


Robinson, which came before Mr. Justice Stirling in June | than 


last and again in the Court of Appeal recently, as reported 
in our last impression, is one to which special attention 


must be drawn, for it might affect the validity of a ange 
number of patents now existing which are supposed to 
invulnerable. The Germ Milling Company own the patent 
ted on the 17th July, 1882, to Thomas Muir, a miller, 
or a roller milling process, by means of which the germ is 
separated from the flour of i ar and maize. Mr. Muir's 
rocess, or that which is described in his specification, has 
n generally adopted in all roller mills, and is almost an 
accident of the complete roller milling system, and millers 
as well as mill manufacturers endeavoured to prove that 
Mr. Muir’s invention was not new, and that the use of the 
now general series of operations in a complete roller mill 
— did not constitute an infringement. Messrs. J. and H. 
binson of Deptford, millers, were defendants in this 
action, which was commenced in June last, and which was 
much of the nature of a test case. 

The trial had proceeded for several days, with all the 
leading expert witnesses, and with the strongest legal 
assistance. The case promised to equal the celebrated 
Bovill case, but it collapsed suddenly on a technical point 
bearing upon the patent law, a point which, in fairness 
and justice, ought uot to remain law another session. Mr. 
Muir, in giving evidence, said that he had in the ordinary 
course of his business sold flour made by the process he 
patented in June, 1875, or a month before his patent was 
taken out. This was held to constitute a public user of the 
invention before the date of the patent ; that is to say, 
that Mr. Muir having sold the experimental product of his 
invention had thus, according to the present state of the 
law, made his invention public property and useless to 
himself except so far as he could himself use it. He had 
not buried or burned the tons of meal and flour he was 
obliged to make to test his invention, but had sold it. 
He might naturally have asked what else could he have 
done with it, and the law would tell him “anything, so 
long as you didn’t sell it." This would entail an enormous 
loss which few inventors could afford. To test a new 
process in flour milling a very large quantity of flour must 
not only be made, but the miller must be satisfied that his 
mode of operation is one which can give, continuously, a 
uniform product, so that he may be sure that the good 
results which he had obtained had not been the chance 
effects of a combination of favourable circumstances and 
conditions, a thing not at all unlikely in flour milling, with 
so many different kinds and conditions of wheat. Again, 
it must be remembered that although a miller may be a 
good judge of the flour product of a certain kind or 
mixture of wheat, no miller could have told what the 
public reception would be of germless flour, and still 
less could he tell what would be the public verdict 
after an extended trial. It is exceedingly difficult, 
and often impossible, even to the best judges, to say 
to what extent a new, or modified, article of consump- 
tion will find public favour. For this reason Mr. Muir 
wanted to learn as much as he possibly could how his new 
flour would be received after some hundredsof puddings and 
thousands of loaves had been made, and until he was sure 
not only that he had succeeded in removing the germs, 
out that the public liked the flour without any germ, he 
did not take out his patent. It will be said that he should 
have taken out his patent earlier; but it must be remem- 
bered that a large number of inventions had been made 
with a view to remove the whole or a part of the germ 
from flour, or from the grain in the flour-making process, 
and none had been quite successful. Mr, Muir might, 
therefore, very naturally be a little slow in placing com- 
plete confidence in his own success. He would naturally 
feel that, with so many failures to look back to, he ought 
to work the machinery carrying out his process a con- 
anno time before he allowed himself to pronounce it 
perfect. 

Mr. Muir was a little too careful. He did not know of 
that little snake-in-the- point in the law that made it 
necessary that he should burn or throw away the tons of 
flour he was making to test his process. Yet, after all, he 
did not allow much time to pass after he found he could 
make germless flour before he applied for his patent—only 
amonth; and whether it was quite so long as that is 
doubtful. And, moreover, in the Court of — when 
the plaintiffs sought a new trial it was stated that germ- 
less flour, as was not really sold for some months 
after the date of the patent. Mr. Mair was in fact allowed 
to say that which he need not have said, that which was 
not strictly accurate as to date, and that which has robbed 
him and the Germ Milling Company of all right to his 
invention. 

If an inventor cannot sell the experimental product of his 
invention without invalidating the patent he may take out 
at a reasonable date after his experimental enquiry, then it 
must be said that not only has the Germ Milling Company 
v. Robinson case brought to light another of the snares 
and pitfalls always unexpectedly discovering themselves to 
the loss or ruin of the inventor whom the law is supposed 
to be made to protect, but it shows that many investiga- 
tions with a view to new processes intended to be the 
subjects of patents can only be carried on either, at a great 
loss for materie's, or at a great expense for useless patents 
taken out at every stage of such experimental investiga- 
tion. It further shows how a case is to be lost, not on the 
merits of an invention, but through want of knowledge by 
an inventor of every point in the Patent Law. 


THE COAL TRADE CRISIS. 

We pointed out two months ago in Tue Encrnzer that in 
the Northumberland coal trade there would be notice given for 
the termination of the sliding scale arrangement ; and although 
there was some little doubt cast on the statement, it has been 
verified, and the preliminary negotiations between owners and 
workmen have been commenced for the settling of the basis of 
another scale. But there is one point in relation to the coal 
trade of the country which has not had full consideration, and 
which must have great weight on all the methods of attempting 
to regulate wages, It is an undoubted fact that there is now a 
much thinner working of the seams of coal in Northumberland 
there was. Some of the best seams of coal have been 
entirely wrought out, and the average thickness is less than it 
was. The bearing of this is simple. If the workman’s wage is 


kept up to a standard rate, as the sliding-scale system provi 
then it is unquestionable that will bea siesemie oa the 
employer as the seams work thin. There is less coal to get out, 
whilst the cost of working is, on the whole, larger; and thus 
working charges being spread over a smaller production, there is 
a heavier burden on the coal, The Northumberland coalowners 
have now the heavier burden to bear, and as the competition 
in the coal trade is greater instead of less, there is no possibility 
of their raising the price of coal. Indeed, at the present time 
there is a price, which is perhaps 6d. to 9d. per ton, being received 
for the best coal lower than a year ago. There is, of course, a 
little compensation in the fact that the collieries producing the 
best steam coal are working fuller time, but it is at the 
expense of the second class of collieries, some of which are 
extremely ill employed. The employer feels this keenly, for if 
the colliery is employed one-third of the time, the standing 
charges are as heavy in the gross as if it were occupied fully, 
whilst in the proportion that the charge has to the ton of coal 
it is of course much more, It remains therefore a fact that, 
owing to the natural cause of the working out or the 
working thinner of the seams, there is less possibility of 
paying a rate of wage which is considerably above that of the 
competing coal districts of the country. The coalowner has to 
meet that competition ; and it is inevitable that the altered con- 
dition of things should be borne in mind now that the bargaining 
as to a new sliding scale has been commenced. The basis 
of the wage must be adjusted to the altered condition of the 
trade, but it is tolerably certain that if it be so changed there 
will be a counterbalancing advan The miners will have the 
benefit of any fuller time wor' that they can obtain from 
the price of the coal that they produce being brought within 
the range of purchase by those who now buy cheaper coal. It 
is evident that the working of five days in the week at, say, 
4s. 6d. per day, is incomparably better for both the employer and 
the workman than is the working of two or three days at the 
present standard wage of 5s. 2d. Yet over a large part of the 
winter that amount of work is what the trade permits, and 
largely the cause of it is the fact above alluded to. 


A GREAT DRAINAGE ENTERPRISE, 


Tue Russian Government is engaged in one of the most 
extensive drainage enterprises ever undertaken in any portion of 
world. The location is what is known as the Pinsk Marshes in 
the south-west of Russia, near the borders of Galicia. This 
region is so extensive as to secure special designation in the 
ordinary map of Europe, and, in point of area, is very much 
larger than Ireland. The marshes have become famous in Russian 
history as a refuge of all manner of romantic characters, and 
have remained an irreclaimable wilderness up to within the last 
two or three years. In 1870 the Russian Government first took 
in hand seriously the abolition of this wild expanse, owing to its 
being perpetually more or less submerged and covered with a 
jungle growth of forest, preventing not only communication 
between the Russian districts on either side, but also between 
Russia and Austro-Germany. A staff of engineering officers 
and several thousand troops were drafted into the region, and 
these have been engaged upon the undertaking since. Up to 
the present time about 4,000,000 acres have been reclaimed by 
means of the construction of several th d miles of ditches and 
canals so broad as to be navigable for barges of several hundred 
tons burder. Just now the engineers are drawing up the 
Pp! me for next year, which comprises the drainage of 
350,000 acres by means of the construction of 120 miles more of 
ditches and canals. Of the 4,000,000 acres already reclaimed 600,000 
acres consisted of sheer bog, which has been converted into good 
meadow land; 900,000 acres of “ forest tangle,” which have 
been prepared for timber purposes by cutting down the under- 
wood and thinning the trees ; 500,000 acres of good forest land 
—forest oases in the middle of marshes-—hitherto inaccessible, 
but which have been connected more or less by navigable canals, 
and thereby with the distant markets ; and finally, 2,000,000 
acres have been thrown open to cultivation, 120,000 acres of 
which have already been actually occupied. Besides making 
the canals and ditches, the engineers have built 179 bridges, 
bored 577 wells from 20 ft. to 80 ft. deep, and have made a survey 
of 20,000 square miles of country hitherto unmapped. When 
the task is finished Russia will have effaced from the map of 
Europe one of the oldest and toughest bits of savage nature on 
the Continent. From an engineering, geological, and scientific 
point of view generally, the work is one of special interest, 


RAILWAYS IN SOUTH AFRICA, 


Aw apparently unimportant but really most significant bit of 
news comes from Brussels. We learn that Dr. Jorissen, a 
member of the Transvaal Parliament, is delivering lectures in 
Holland with the object of inducing Dutch capitalists to con- 
struct a railway to De Bay, so as to prevent the execution 
of the enterprise by the English company formed for the purpose, 
and to hinder English influence from regaining its lost. ground 
in the Transvaal. At first sight it may seem to be little matter 
whether we do or do not regain ground in the Transvaal, but 
this we may for the moment put on one side. Weare in a position 
to state that in this country dense ignorance exists, and unavoid- 
ably so, because the facts have not yet been made public, con- 
cerning im t railway enterprises in South Africa. An 
attempt will inJall probability be made by the Dutch within a very 
short time to raise, in this country, funds for carrying out schemes 
which are directly intended to be antagonistic to English interests, 
Dr. Jorissen’s lectures are the first steps in an organised move- 
ment. For the moment we must content ourselves with 
counselling our readers to observe the greatest caution in deal- 
ing with Dutch or Boer statements concerning South African 
railways; to ascertain for their own satisfaction what concessions 
have already been granted by the Boer Government; and to see 
their way very clearly indeed before they invest a shilling in the 
Dutch or Boer schemes. As we have already said in other 
words, there is a great deal behind the scenes, and Boers have 
not hitherto enjoyed so high a reputation for truthfulness that 
their statements are to be ted without question. It may, 
at all events, be taken for granted that neither they nor their 
Dutch friends will manifest any special consideration for English 
interests. That railways must be made in South Africa is 
certain. It is equally certain that they will be made by English- 
men with English money, if only a little caution and patience 
are manifested by Englishmen at the present juncture. 


NEW MARKETS FOR SHEFFIELD AND BIRMINGHAM. 


Very great interest has been excited in S!affordshire—and, in 
a modified degree, at Birmingham—by a collection of Chinese 
edge tools, forwarded by the Consular authorities for the inspec- 
tion of English firms. This action of the British representative 
at Pekin has been endorsed by the Foreign-office, and is expected 
to be the beginning of a general scheme of instructions to our 
Consular service abroad, The tools now on view at Sheffield and 
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Birmingham consist mainly of hoes, picks, hatchets, trowels, 
spades, billhooks, plough coulters, and razors, They are very 
rude examples of native manufacture, with the exception of the 
hatchets-and billhooks, which are well-shaped and serviceable- 
looking articles. The important point is this—that all the 
articles can be made in England of much superior quality, and 
delivered in China at ome quite as low as those charged on the 
spot. The collection has been made at Tientsin and Shanghai, 
and some of the productions exhibit considerable ingenuity in 
adaptation to easy labour in the field. The razors are singular 
samples of cutlery ; and it is impossible to imagine a shrewd 
people like the Chinese continuing to shave with Tientsin razors 
if hey once familiarised themselves with the article made b 
the outer-barbarian. In the meantime, however, the Englis 
make will aim at giving the Chinese the patterns and styles to 
which they have been accustomed. 


LITHRATURH, 


The Windmill as a Prime Mover. By Atrrep R. Woire, M.E. 
New York: J. Wiley and Sons. London: Triibner and Co., 
1885. 159 pp. 

TunERE is not a very great demand for windmills in this 

country, and there is not much available practical infor- 

mation concerning them ; most of that to which one may 
turn being of the old kind, which in some respects treats 
many simple questions in a rather complicated fashion. 

With the increasing application of mechanical power in 

small quantities in manufactures, and for work of every 

kind, it is not at all impossible that windmills, if taken in 
hand as machines which it is worth while to develope, 
might become very common. At the present time there 
are very few makers in this country, and even those who 
do make them do not give in their catalogues any quotation 
of power of the wheels they make, either for average or 
specific velocities and pressures of wind. This fact has 
deterred many a man who has wanted one, two, or three 
horse-power from using a windmill, it being so easy to get 
on all hands prices and horse-powers of steam and gas 
engines. Without entering into any discussion of the 
ible uses for windmills with the aid of storage 
tteries, which it may be a will soon be better and 
cheaper, it may be admitted that information on wind- 
mills may become more widely useful than it has been; and 
readers may be glad to turn to this book by Mr. Wolf, 
which treats the subject in ten chapters and an introduc- 
tion on the use of the windmill. From the introduction 
it appears that several thousands of windmills are made 

r year in the States, where hundreds of thousands are 
in use; and that more windmills are in use now than in 
any past history of the world. After suggesting various 
uses for windmills, the author deals in Chapter I. with 
wind, its velocity and pressure, and in Chapter II. with 
impulse of wind on windmill blades. In the first of these 
he may be said to collate information of which we have 
already an enormous quantity in the more recent volumes 
of the “ Proceedings” of our societies,and particularly of the 
Institution of Civil Engineers, vol. lxix., which con- 
tains two papers and very long discussions and corre- 

ndence ; a paper by Colonel H. A. Brownlow in the “Pro- 

essional Papers on Indian Engineering,” No. 33, vol. viii., 

also contains some very useful information resulting from 

an “enquiry into the possibility of the use of wind-power 
for irrigation.” 

It is remarkable that the only experiments that can be 
— to for figures showing the actual power of wind- 
mills are those given by Coulomb ; and many mills as are 
made in America, the actual horse-power as found 
either by brakes or water pumping, does not seem to 
have been carefully ascertained. Smeaton’s experi- 
ments with model mills formed the basis of the 
most commonly used information and formule; and 
although the more complex formule of Mr. Wolf for 
power (or “actual mechanical effect,” as his prodigality of 
words makes him call it)appears to be more accurate for each 
special cuse, it is questionable whether professedly minutely 
accurate estimates of power of a windmill are not as inac- 
curate as those which are good approximations for general 
cases. As an example of the use of his formule, he applies 
it toa test made by Coulomb of a mill which gave him 
269,600 foot-pounds per minute, and gets as result 236,994 
foot-pounds per minute, which, by assuming other 
barometric pressures, and a slight difference in wind 
velocity, he is able to alter into figures very nearly the 
same as Coulomb's. If we take the old formula d 
on Smeaton’s experiments and observations, namely, 


AV: 
HP. = 1,080,000" we get 7°45-horse power, which is very 


near Mr. Wolfe’s result; or if we take A a in which 

A is area of sails, C equals circumference of circle de- 
scribed by centre of figure of that area, P equals effective 
pressure on that area, and R revolutions, we get 8-horse 
power; so thereis not much difference in the several ways of 
treating the subjeét, and the simplest recommends itself. 
After glancing at the early history of windmills, the author 
very briefly describes some European mills, and then at 
some length deals with American mills. This part of 
the book will interest our English windmill manufac- 
turers, as showing American practice, and taken with the 
parts dealing with wind pressures and velocities and sail 
angles, will be useful to most of them; but a sufficiently 
complete book on the windmill has not—combining theory, 
and applied theory and practice—yet, however, been pu 
lished, if we look at the subject from the point of view of 
the intelligent manufacturing engineer who would like to 
enter upon the manufacture of windmills, 


Note-book and Price List, with Useful Formule. R. E. Crompton 
and Co., London and Chelmsford. 

Tuts is a useful note-book, with formule relating to 
electrical subjects, combined with a price list of the 
machinery and apparatus made by Messrs, R. E. Crompton 
and Co., of Mansion House-buildings and Chelmsford, 
The Nos igre machines are illustrated by di ms, and 
the formuls: to machines, lamps, power, work, circuits, and 
other things of importance to the engineer engaged on 


electrical installation. The book is small, compact, and 
cheap. 
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JOHN BRAMLEY-MOORE. 


By the death of Mr. Bramley-Moore a link is broken in the 
historic chain which connects the Liverpool of the present with 
the Liverpool of the past, especially in his cennection with the 
Dock Board and the large dock extehsion works promoted by 
him. His connection with the Board, then known as the 
Dock Committee, has been thus briefly summarised by the Liver- 

Post :—On November 9th, 1842, he was appointed a 
member of the Dock Committee. On the 17th of the same 
month he was elected to serve on the sub-committee of works. 
On November 20th, 1843, he was elected chairman of the Dock 
Committee. On August 3rd, 1846, he retired; but two days 
later was re-elected chairman, and again in November of the 
following year he was re-appointed chairman. On November 15th, 
1848, he was elected Mayor of Liverpool, and, as a consequence, 
resigned his chairmanship of the Dock Committee, which after- 
wards, by Act of Parliament, was constituted as the Dock Board. 

In 1842 Mr. Bramley-Moore was elected chairman of the 
Liverpool Docks Committee, and he gave himself up to the care 
of the Dock Estate with enthusiastic zeal. On the 19th of 
January, 1846, he brought forward in the town council his 
scheme, “ Dock Extension,” when he described what would be 
the future requirements of the docks, even when these plans 
were carried out. In an interview with Lord Derby—the 
grandfather of the present earl—at Knowsley on the subject, 
Mr. Bramley-Moore said:—“ I have come, my lord, to ask you 
to give me the north shore, together with its lordships and 
rights, and it will be greatly to the gain of the Derby family for 
you to do so.” His lordship was somewhat surprised at the 
request, and replied, “I think you will have some difficulty of 
convincing me of that; I have been offered by others £90,000 
for the grounds in these quarters.” “If you will give me,” 
continued the chairman, “the foreshore for such a distance, I 
will make for you all the back land behind, with the spoil of the 
docks, and this land will be your compensation, and will become 
of immense value, soon, if not in your lifetime, being enhanced 
in value by the docks which I purpose to construct.” The result 
of the interview was that the earl gave the chairman what he 
asked for, so that this long line of river frontage, to the extent 
of about two miles, did not cost the estate a penny. Mr. 
Bramley-Moore kept his plans and his transactions with Lord 
Derby a secret, so as to avoid any land jobbing, for had the 
scheme got wind the adjoining land would have risen in value, 
and tl ds of | ds might have been realised. He was 
also fortunate enough to buy from the Government the right 
of the woods and forests over the north shore for the sum of 
— the omission of which might have caused an infinity of 
trouble. 

The project excited in the first instance the greatest opposi- 
tion, and the scheme was loudly applauded in some quarters, 
and as loudly condemned in others. The chairman was accused 
of truckling to aristocratic influence, and making political 
capital out of a commercial transaction. It was asserted that 
the land which was made for Lord Derby would have to be pur- 
— at a high price, and the whole affair was denounced 
as a jo 

A noted event in the history of the Liverpool Docks was the 
opening of the Albert Dock in 1846, when Prince Albert came 
down for the ceremony, and was entertained by the Dock Com- 
mittee and by the Mayor. It was after this occurrence that 
Mr. Bramley-Moore, the chairman, together with Mr. David 
Hodgson, the Mayor, were off.red the honour of knighthood, 
which, however, was respectfully declined in both instances. 
Mr. Bramley-Moore was present in September, 1881, at the 
opening of new docks in Liverpool by the Prince of Wales. 
These were but the continuation and crown of the scheme which 
he initiated in 1846, and which Mr. Jesse Hartley carried out. 
The next great leap in dock making was the construction of 
the immense system made up of the Salisbury, Nelson, Colling- 
wood, Stanley, and Bramley-Moore Docks, all opened on the 
4th August, 1848, by Mr. Bramley-Moore. As chairman of the 
docks he was also a party to the introduction of the first landing- 
stage at Liverpool, which was set up at George’s Pier, under the 
ery — of Sir William Cubitt, and opened on the 1st June, 
1847, 

One of the events which occurred during Mr. Bramley- 
Moore’s chairmanship was the Chartist movement in July, 
1848. He gave orders that all the dock labourers who would 
not be sworn as special constables should be discharged. 
A large number, amounting to 500 or 600, refused to do so, and 
anxiety was excited about the peace of the town. The chair- 
man, in order to be at hand for any emergency, slept during 
two nights in the warehouses of the Albert Docks, and was at 
the north gate on the following Monday morning to receive them, 
and to see that the loyal men were not molested. He stood at 
the gates surrounded by an Irish mob; the ringleaders came up 
poe asked , and on his distinct 
reply, “not a man ou enters these gates,” they dispersed 

In 1849 Mr. Bramley-Moore was elected Mayor of Liverpool. 
In 1854 he was returned to Parliament as a Conservative 
member for the town of Maldon, which he represented to the 
year 1859. He also represented the city of Lincoln from 1862 
to 1865; and contested, unsuccessfully, Hull, Liverpool, and 
Lymington. 

Mr. Bramley-Moore was a magistrate for the counties of 
Lancashire and Buckingham, and a Deputy-Lieutenant for that 
of Lancashire. He was for some time a director of the London 
and North-Western and North Staffordshire Railways, and 
chairman of several financial companies in the city. In the 
district of Gerrard’s Cross, where Mr. Bramley-Moore resided, 
he has been respected for his kindness to the poor, and by his 
generous gift of a free reading-room. He died at Brighton on 
the 19th inst., at the age of eighty-six years. The funeral took 
place at St. Michael’s-in-the-Hamlet yesterday. 


THE WASTE OF WATER IN TOWN WATER 
SUPPLIES. 


We have from time to time noticed the investigations of 
municipal engineers in connection with the waste of water 
and its prevention. When properly understood the sum 
of all the information now available assumes a significance 
of which few but those who have made the investigations 
have the slightest idea. A recent report by Mr. Alex- 
ander R. Binnie, M. Inst. C.E., waterworks engineer to 
the Bradford Corporation, places the subject in a striking 
light; and it is important that Mr. Binnie’s work in 
Bradford should be more widely known. Let us, however, 
in the first instance say that this subject of the waste of 
water and its advocated suppression is not, as appears to 


»f | be too often ignorantly supposed, the outcome of any desire 


for niggard supply or imonious use. Precisely the oppo- 
site view held by those who have 
been most energetic and successful in the suppression of 
waste. All that is demanded is that so far as possible the 
water shall be led without waste to the consumer’s fittings, 
where he may draw to his heart’s content. 

Thus, Mr. Binnie, in his recommendations to the Cor- 
poration of Bradford, pointed out last year that “by the 
prevention of waste is not to be understood that it is 
either contemplated or desired to deprive our customers of 
one drop of water which they can reasonably or even lavishly 
require for any useful purpose. Briefly it may be summed 
up as an attempt to stop that continual flow of water 
which is always going on in towns, and which, in a 
great measure, passes through the pipes not only without 
doing good to anyone, but in many instances in a manner 
quite unknown and unthought of by the great bulk of the 
consumers.” And again, in 1882, Mr. Deacon, who had 
been so signally successful in suppressing the waste in 
Liverpool, and introducing constant supply with great 
financial benefit to the Corporation, said at the Society of 
Arts:—“ The prevention of the waste of water is not, in 
any sense, a restriction of the use or misuse of water, by the 
consumer, but may even conduce to the greater useor misuse 
by rendering the water more readily available, under high 
pressure, and at all times. Not that misuse is a 
thing, but that absolute absence of restriction is, I think, 
a good thing. It would be better to allow a gallon to be 
misused than, even if there were the power—which there is 
rpg prevent it, to restrict the proper employment 
of a pint.” 

It is, in short, no part of the water Authorities’ business 
to inquire how the consumer uses the water, subject, of 
course, to his not employing it for trade purposes, It is 
the Authority’s duty to lay the water on, and to maintain 
a high and constant pressure; and it has been shown 
beyond all question that this can be done with profit to 
the Authority, and without any interference with the 
consumer, even to the extent of entering his premises, 
unless unn waste, previously ascertained by ex- 
ternal means, is actually taking place within those premises. 

“Tt is,” says Mr. Binnie, eleven years since I gan to 
urge the necessity of some effective steps being taken to 
prevent the waste which I at that time proved to be going 
on.” But it was not until August, 1885, that the Corpo- 
ration of Bradford determined, upon his recommendation, 
to institute a proper and efficient system for the preven- 
tion of waste of water. In his report of 1st October, 1886, 
giving the results of his first thirteen months’ work, Mr. 
Binnie writes concerning the prevention of waste: “The 
system which you determined to adopt .to effect this latter 
object was arrived at after an inquiry as to what had 
been done in other towns, and an experimental trial ex- 
tending from October, 1884, to July, 1885, the result of 
which was fully described in my report to you dated the 
14th of August of last year. The system on which you 
determined to work may be briefly described as cutting 
the town up into a series of small districts, the water 
supply of each of which is made to pass through one of 
Deacon’s self-recording meters, which registers on a dia- 
gram from minute to minute, and from hour to hour, the 
water passing through it.” The meter in question and 
Mr. Deacon’s method have been frequently described, and 
it is only n here to point out that the most 
important features of the instrument are the two following. 
(1) That inasmuch as the water way increases as the flow 
increases, there can be no appreciable loss of head, so that 
the instrument may be placed in the line of any water 
main without in any degree—capable of determination by 
ordinary pressure gauges—restricting the flow. (2) That 
the differential diagram drawn by the meter enables one 
to distinguish between water wasted and water drawn for 
use. The latter being a steady uniform flow, produces a 
steady line of uniform volume; and the former being a 
constantly varying flow, produces an irregular line of 
varying volume. Towards midnight the irregular flow 
rapidly diminishes, and a steady line becomes visible; not 
yet a line of uniform volume, however, for cisterns are 
still filling, and the line, steady though it may be, gradually 
curves towards an asymptote of uniform flow. This 
asymptote is obviously therefore a true measure of the 
waste. For all yea purposes it may be regarded as 
coincident with the line of minimum steady flow. 

“The amount of waste,” writes Mr. Binnie, “havin 
been determined, its source is next sought out, and detec 
by various — such as night inspections, shutting 
off portions of the district to detect the particular street, 
or streets, in which the waste is going on; and afterwards, 
in a similar manner, each ‘house is isolated until the exact 
locality of the waste is determined.” “No attempt is 
made to limit or control the free and ample use of water 
for all oy and I am happy to be able to say that the 
supply been maintained at constant pressure during 
the whole of the past year.” Mr. Binnie next proceeds to 
explain the results of his work in two districts, the first 
containing 81,038 persons and 40,643 taps. In this district 
the total supply of water before inspection was 1,821,2C0 
gallons, or 22°47 gallons per head per day, which in many 


towns would be thought by no means high. 


After inspection and repair the rate of supply was 
reduced by suppression of waste to 14:35, but hi 


ere still 
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remained waste, which was calculated from the diagrams 
to amount to 5°55 gallons per head per day, from which it 

on the average less than 9 gallons per head per day, thou 
the high and is not that the 
is limited, or that the employment of water is in any way 
restricted, but simply that with present domestic habits 
the people will not, or at all events do not, on the avera 
take more. We do not advocate the reduction of the 
water supply of any town to 9 gallons per head per day, 
or even to 15 gallons, which would cover the residual 
waste hitherto checked in the Bradford district, and which 
probably represents the fringe of waste that must always 
remain when the more palpable cases have been sup- 
pressed. It is essential that the supply should always be 
much in excess of the demand, as indeed it would be, in 
almost every place in the kingdom, if the example of the 
Bradford Corporation were followed. After explaining 
the results obtained in other districts still more recently 
placed under the system, Mr. Binnie proceeds to report 
the cost of the work, concerning which he says—“ Viewing 
it in the most unfavourable manner, and taking into 
account all items of expenditure up to date, including the 
experimental work noted in my last report, capital charges 
and working expenses, it amounts to £3675 9s. 1d. 
By this expenditure a saving of 472,602,000 gallons 
has been effected in one year, the value of which to the 
Corporation is £12,799 12s. 9d. per annum, equivalent to 
a capital sum of £284,436. Thus, according to Mr. Binnie, 
the value of water saved in the first year is three and 
a-half times the total capital expenditure involved in the 
purchase and fixing of all the necessary apparatus, in- 
cluding stopcocks outside the houses and the working 
expenses combined. Spreading this capital sum over 
twelve years, Mr. Binnie states that the cost per annum is 
£922, or about one-fourteenth of the annual value of the 
water saved. We have stated the Bradford results in 
some detail, not because they are more remarkable than 
those obtained in other places, but because they constitute 
the latest contribution to our store of information con- 
cerning the enormous benefits which may accrue to water 
Authority and water consumer alike, by a proper and 
unprejudiced understanding of the subject and by energetic 
and systematic action; and we heartily endorse Mr. 
Binnie’s congratulations to the Bradford Corporation on the 
result of their fir-t seascn’s work, which, as he says, far 
exceeds his best anticipations. We shall look with much 
interest for the completion of this work, which, notwith- 
standing the great benefit already accruing, appears to be 
scarcely half finished. 

It is now some twelve years since Mr. Deacon’s paper read 
before the Institution of Civil Engineers first made known 
the experimental results obtained in Liverpoool by the waste- 
water meter system. Shortly after that time the system 
was extended to the whole district of supply, and it is now 
in operation over a population in this country and abroad 
of between three and four millions. In Carlisle, Gloucester, 
Portsmouth, Hereford, Hertford, and Exeter, the method 
has quite recently achieved successes little, if at all, inferior 
to those obtained in Bradford ; and that London presents 
no exceptional difficulty has been shown by the Lambeth 
Water Company, whose secretary, Mr. Louttit, stated to the 
Society of Arts in 1882, when speaking of certain Lambeth 
districts, that the average consumption before this system 
was introduced was 35°09 gallons per head per day ; but 
afterwards it was reduced to 15°28 gallons, so that the 
my a head per day was 1981, or about 20 gallons. 
This, be it remembered, is under constant su . How 
then is it that in the face of facts like these 
two-thirds of the metropolis still submits to an inter- 
mittent supply with the notoriously insanitary conditions 


- inseparable from it? And why is it that the companies 


continue to supply, day after day, thirty to forty gallons 
a-head under intermittent service if, with all credit to 
themselves, they could give a constant supply, and, with all 
niary benefit to themselves, they aa reduce the waste 
in the manner effected elsewhere? For this astounding 
anomaly we at once say that we do not believe the com- 
panies 2re—now, at least—wholly or even chiefly to blame. 
With the people of the metropolis at large, and with the 
municipal authorities in particular, the companies have, it 
must be conceded, a bad name. But there have been mis- 
understandings innumerable, and so long as the acts of the 
companies—though precisely the acts which a wise munici- 
pality, if constituted the water Authority, would itself 
adopt—are not only discouraged, but arbitrarily put a sto 
to, the citizens and the companies must suffer alike—thoug' 
the companies are likely, in this case, to suffer least, As 
an example of our meaning we will cite again the well- 
worn subject of outside stopcocks on the service pipes. 
Such stopcocks have been found most important adjuncts 
in the prevention of waste. The greatest municipal 
water Authorities in the country have employed them, and 
have placed them with proper protecting covers beneath the 
footways. Without such means, it is certain that the 
suppression of waste and the maintenance of constant 
supply can only be effected by dint of frequent inquisitorial 
visits to private houses, and even then the very waste 
which is most constant—the hidden waste, of which the 
consumer knows nothing, but for which he pays—can 
rarely be detected. In the Lambeth Company’s district 
no objection seems to have been made by the vestry to the 
very proper action of the company in requiring outside 
stopcocks to be fixed, and the result has been the adoption 
of a rational course of waste prevention, and a far greater 
wth of the system of constant supply than in any other 
ndon company’s works. We cannot suppose that the 
vestries who have elsewhere opposed this work can have 
fully understood the grave consequences of their action if 
successful. If London is ever to have a permanently con- 
stant supply of water, it will not be by the mere introduction 
of what are known as constant-supply fittings. Constant 
supply, to be maintained at all, must yield a profit to the 
Companies. It cannot do this if it involves the expendi- 
ture of more water than intermittent supply. Ceteris 
paribus, it necessarily involves more water; but if the 
vestries will only assist the companies in preyenting the 


waste, it will involve much less waste than the former 
intermittent supply, the cost of the supply per house will 
be reduced, and, sooner or later, the consumer will be 
benefitted in pocket, as he would already have been 
benefitted in health. 

We have referred to one detail in which a misunder- 
sunning has harmed the interests of company and con- 
sumer alike; but a more general evil arises from the well- 
founded view of the companies that the few outsiders who 
examine water statistics, and who are, to the companies, the 
leaders of the opposition, are apt to compare the quantity 
of water supplied with the price paid for it by the public 
and to re the result as the true measure of the right 
performance of the company’s functions, Suppose, for 
example, that Company A, by reason of the defective con- 
dition of its works, is unable to give a better supply than 
one hour a day, within which time it expends, as commonly 
happens, 35 gallons per head. Company B at the same 
tame gives a constant supply at higher pressure than Com- 
pany A, and in doing so expends, as is frequently the case, 
only 20 gallons a head, simply because reasonable care has 
been taken of the water, and a waste of 15 gallons per 
head per day has been prevented. We profess to desire to 
encourage the work done by Company B and to acknow- 
ledge the harmful results of Company A’s negligence, 
which renders it impossible to give a supply which would 
be regarded as adequate by a provincial corporation, while 
Company B is supplying all that the people will take. Yet, 
with these facts before us, we are undoubtedly still influ- 
enced by mere questions of price paid for given volumes 
of water—whether that water ever reaches the consumer 
or not—to the infinite discouragement of the companies 
in their desire to benefit the peblie, and concurrently, of 
course, themselves. 

Year by year London grows, and the demand upon the 
Thames must grow ; and unless some measures are taken to 
prevent loss between the companies’ works and the con- 
sumers premises very grave results will follow in dry 
seasons. At present the companies send out from their 
works, say, 35 ons per head per day. It is commonly 
supposed that about this quantity reaches the consumer. 
It cannot be too soon learned that only about half this is 
really consumed, the rest is wasted, chiefly underground. 
The companies could, by adopting the means which 
Mr. Binnie describes, thus prevent the water famine 
which must come in a greater or. less degree in a few 
years if the present growth of London continues. The 


— do not, however, do this because vestries and 
public at mt confound waste with actual con- 
sumption. companies can send out of their works 


twenty or thirty gallons; ten, at least, of the thirty will be 
wasted underground, ey can, at considerable outlay, 
save this ten, and still the consumers have their twenty, or 
all they like to take, but the cost to the companies remains 
practically the same. 


THE COST OF PRIVATE BILL LEGISLATION. 


A HIGHLY interesting and instructive Parliamentary return has 
been published, showing the expenses incurred in 1883, 1884, and 
1885 by corporations and other public bodies, railway, tramway, 
canal, and other companies, in promoting or opposing Private 
Bills in Parliament. A fair and practical study of this docu- 
ment is calculated to impart powerful impetus to the perceptibly 
growing agitation—mainly led by Mr. Craig Sellar—for a reform 
in the existing costly, cumbersome, and tedious system. We pro- 
pose only to give some of the largest items, leaving it to legis- 
lators and others most directly concerned to deal with the full 
details, With a few exceptions it will be sufficient to give the 
total expenditure of the triennial period in supporting or resist- 
ing private measures. The first exception is the Corporation of 
London, who it appears spent in 1883 £24 for, and £862 against; 
in 1884, £3443 for, and £1393 against ; in 1885, £14,215 for, and 
£52 against ; total, £19,993. The Metropolitan Board of Works, 
as would be expected, exceeded this total, expending altogether 
£35,543, viz, 1883, £7128 for, and £3826 against ; 1884, £10,492 
for, and £3969 against ; 1885, £5282 for, and £4844 against. 
Far more fortunate were the Commissioners of Sewers, who 
spent in 1883 £2119 for, and £951 against ; in 1884, £3 for, and 
£191 against ; in 1885, “nil” for, and £19 against ; total, £3286. 
Turning next to the provincial corporations, we see that Liver- 
pool stands at the head with a total of £23,500, £4240 
only being for the promotion of Bills, and £19,200 odd for 
opposition. For the larger part of the latter sum 
the Manchester Ship Canal is probably responsible. From 
that figure there is a considerable drop, for Preston comes next 
with £10,000, £9500 being for promotion-—mainly probably of 
the Ribble improvements. Next in order follow Birkenhead and 
Cardiff, between £8000 and £9000 each—the former largely 
concerned in the Ship Canal Bill; Hull, Northampton, and 
Bury, with over £7000 each; York and Longton, over £6000 
each ; and Birmingham, Hastings, and Manchester with between 
£5000 and £6000 each. Manchester, of course, took a 
leading part in the Canal Bill, but less by Corporation than 
private funds.. From this point the amounts gradually descend, 
with many curious results, until we reach the lowest and most 
absurd sum ever returned as private legislation expenses-—viz., 
Faversham, “ 2s. in opposing Bills.” 

The figures attached to the other and general local autho- 
rities do not reach very high, and present no special features, 
with one exception, which will appear later. But with regard 
to the railway companies there is much that is interesting. Here 
one may get lost in amazement at the sums set down. At the 
top of the list stands the London and North-Western Company, 
which in the three years dealt with £149,000 in “law and Par- 
liamentary” business, and when comparing this company with 
most of the others, something must be added to this total, 
because a large part of the work which in other cases is done by 
outside solicitors and Parliamentary agents is here carried out 
by a salaried solicitor and staff, also on salary. How much of 
this amount belongs to strictly Parliamentary business does not 
appear, but it is certain that that portion is very large, and may 
be nearer £100,000 than £50,000. Running this company closely 
come the Great Western with £68,000, and then the South- 
Eastern with a total of £57,000—much of it, no doubt, due to 
the Channel Tunnel, for which, however, there is a separate 
figure of £3482 ; and after these there are the Taff Vale, £32,000; 
the London and Brig*:ton, £31,000; the Midland, £28,000; the 
Great Eastern, the London and South-Western, and the Lancashire 
and Yorkshire, £27,000 each ; the Metropolitan District, £24,000; 


the Manchester, Sheffield, and Lipcolnshire, £23,000; and the 


Great Northern, £20,000. The totals of all the railways com. 
bined amount to £1,036,568. Some of these expenses, like 
those of the Liverpool Corporation, also arise from the Canal 
contests; and this brings us to the Ship Canal Company, whose 
total is put down at £146,500, made up thus:—1883, £62,484; 
1884, £42,422 ; 1885, £41,594. By these figures the London and 
North-Western total is completely eclipsed; but the amount 
will cause little surprise, because of the sustained attention with 
which the scheme was watched by the public. But if people 
are not much astonished, for that reason, they may well feel 
that a severe reform is necessary in regard to the cost of merely 
getting through Parliament or defeating a project. By the side 
of this no other canal total is worth noticing, for the total spent 
by all the canal companies only amounts to £163,233, the Ship 
Canal included. For the most part the totals of the water com- 
panies are small, the West Gloucestershire Company show- 
ing £10,000 odd, the Southwark Company £7000 odd, the 
Bristol Company £8000, the Southwark and Vauxhall Company 
£6235, the grand aggregate being only £85,577. The complete 
total for all the gas companies is even less, amounting to onl 

£45,774 ; but from this there is a tremendous leap up to £117,363, 
the expenditure «f the tramway companies in the United King- 
dom. Under this head the North Metropolitan Tramway 
Company leads with £11,000, the Birmingham Company 
and the O'dham Company coming next with £7000 
each, and after them the South London, £6000, Not many 
more examples need be given ; but among the returns relating 
to harbour and dock and other authorities, the Mersey Docks 
and Harbour Board is conspicuous with a total of £52,164, of 
which £51,690 went in opposing Bills—principally the Ship 
Canal Bill. The Thames Censervancy only expended in the 
three years £5349 ; but the Aire and Calder Navigation Trustees 
got rid of over £14,000, while the Clyde Trustees disposed of 
£9263. This return would have been more effective if the whole 
of the items had been brought up to one gigantic total ; but as 
it stands, as indicated by the specimens selected, it is imposing 


enough. 

While treating of Private Bills from the above point of view, 
we may complete our periodical review of their progress during 
the past year by showing which of the Bills suspended at the 
dissolution in June eventually reached the statute book. The 
following received the Royal Assent on the last day of Parlia- 
ment, September 25th :—Exeter, Teign Valley, and Chagford 
Railway (extension of time); Plymouth, Devonport, and 
District Tramways ; Salford Corporation ; Moore-street Market 
and North Dublin City Improvement ; Warehousemen’s and 
Clerks’ Schools ; River Suck Drainage ; Ionian Bank; Wood- 
stock Railway ; Leeds Compressed Air-power Company ; Lynton 
Railway ; St. Helens and Wigan Junction Railway; Ardrossan 
Harbour (Sale and Transfer); Muswell Hill and Palace Railway ; 
Chatham and Brompton Tramways ; Barry and Cadoxton Gas and 
Water; Nelson Improvement; North London Tramways ; 
Rotherham and Bawtry Railway; Hampstead Heath Enlarge- 
ment; Metropolitan Railway ; Plymouth and Devonport (Exten- 
sion) Tramways; Seacombe, Hoylake, and Deeside Railway ; 
Halifax High Level and North and South Junction Railway ; 
Mersey Railway ; Midland and South-Western Junction Rail- 
way; Portsmouth and Hayling Railway; Sutton and Wil- 
loughby Railway (Mablethorpe Extension); Manchester, 
Sheffield, and Lincolnshire Railway (Additional Powers) ; Bank 
of South Australia ; Midland and Central Wales Junction Rail- 
way (Abandonment) ; North Pembrokeshire and Fi ard Rail- 
way ; Bridgewater Railway,and Neath Harbour Acts. This result 
was much better than was considered possible during the second 
session, but the following Bills had to be suspended and carried 
over for the next session:—Barnet District Gas and Water; 
Belfast Main Drainage; Carlisle Corporation; Hillhead and 
Kelvinside (Annexation to Glasgow); Kanturk and Newmarket 
Railway ; London Street Tramways Extensions; Midland and 
South-Western Junction Railway (No. 2); North Metropolitan 
Tramways; Skegness, Chapel, St. Leonards, and Alford Tram- 
ways (Abandonment); Southend Local Board; Clyde Naviga- 
tion; Easton and Church Hope Railway ; Edinburgh Improve- 
ment ; Kensington Vestry ; Kingstown and Kingsbridge Junction 
Railway; Manchester, Bury, Rochdale, and Oldham Steam 
Tramways; Rhymney Railway, and Stratford-upon-Avon, 


Towcester, and Midland Junction Railway. 


EXPLOSION ON BOARD THE STEAM TUG 
SEA GULL. 


On page 433 we give illustrations showing the exploded boiler of 
the steam tug Sea Gull, copied from those published officially by 
the Board of Trade. The explosion took place about 1 p.m., on 
the 2nd of September, in the East Float, Birkenhead, The 
master, the engineer, and the fireman were killed, and the mate 
and two other men were injured by the explosion. 

The boiler was made of iron, and was of the ordinary cylin- 
drical and tubular type, containing two furnaces and two 
combustion chambers. It was 8ft. 6in. in. diameter by 8ft. 9}in. 
in len The shell was made of three rings with three plates 
in each, originally }in. thick, lap-jointed and single-rivetted in 
the cross, and double-rivetted in the longitudinal joints, with 

in. rivets about 2}in. apart. The furnaces were 2ft. 9in. 
in diameter by about 6ft. 2in. in length, each made of two ,zin. 
plates, lap-jointed and single-rivetted with the longitudinal 
joints below the level of the fire bars. The combustion 
chambers were made of ,%in. plates supported by 1}in. stays 
spaced about Qin. apart. The ends of the boiler were made of 
din. plates, supported by screwed and nutted stays in accordance 
with the practice observed in the construction of this type of 
boiler. There was a dome on the top of the shell about 3ft. 6in. 
in diameter by 3ft. 34in. in height. The crown of this dome 
was flat, and supported by one vertical = 

The boiler mountings consisted of:—One din. safety valve 
said to have been loaded by lever and ball to about 45 lb. per 
square inch; one 3in. safety valve loaded by dead weight to 
about 494 Ib. per square inch. These valves were in one chest, 
the lever of the 4in. valve was exposed, and the weights of the 
Sin. valve were hung inside the steam dome. One glass water 
gauge; one test ; one steam gauge; one stop valve—steam ; 
one blow-off cock; one feed valve; one steam whistle; ore 
donkey feed valve. 

Mr. William Williams of Seacombe, the owner of the tug from 
1879 to the beginning of 1885, bought the boiler in 1881 from a 
broker at Liverpool, whose name and address are unknown, for 
the sum of £30, and after repair it was placed on board the 
Sea Gull for the purpose of supplying steam to the main engines. 
The boiler is said to have been an old donkey boiler removed 
from the s.s. City of Richmond—Inman Line—in the beginning 
of 1881. If this be correct, it must have been made by Messrs. 
Tod and McGregor, Glasgow, in the year 1873. According 
to the statement of Mr. William Williams, the boiler was 
repaired, at a cost of £130, prior to being placed in the tug in 
1881. These repairs consisted of :— 

New steam dome, Taking out all rivets in the cross seams on 
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the lower half of the shell, and fitting new ones, Four stays to 
crown of combustion chamber. Boiler caulked throughout. 
One patch at back end of each furnace renewed. Shell drilled 
at bottom to ascertain thickness of plate, which was found to be 
gin. New safety valve chest. On the completion of the repairs 
the boiler was tested by hydraulic pressure to 120 lb. per square 
inch, when it was found to be tight, except a few rivets and the 
back ends of three or four tubes. The pressure at which the 
boiier was subsequently worked was 601b. About nine months 
after the boiler was placed in the tug a bolted patch 6in. square 
was put on the shell at the starboard side of the bottom, about 
2ft. from the front, and a patch on the back tube plate to cover 
a crack between two of the tubes. ; 

The present owner stated that he purchased the tug for £350 
on the 3rd of March, 1885, and prior to being used for towing, 
&c., he had it overhauled and put in what he thought good and 
safe order. The repairs to the boiler at that time consisted in 
hammering up tube ends, and renewing patches at the back end 
in the combustion chambers. No repairs were effected to the 
outside of the boiler, and he was not aware that any were 
required. When steam was raised to from 40 1b. to 45 1b, the 
boiler was found to be quite tight as far as he knew, and after 
the tug was seen by the assistant harbour-master at Birkenhead 
it was used for towing floats and other small crafts. From that 
time until the occurrence of the explosion the tug has been in 
constant use, except when laid up for slight repairs. 

The repairs to the boiler were executed by jobbing boiler- 
makers, and consisted of caulking tubes and fitting patches to 
the shell at the bottom, to replace others that had given way. 

The boiler has not been inspected by any person other 
the jobbing boilermakers who effected the repairs referred to. 

boiler was not insured. 

The shell at the bottom gave way in a longitudinal direction, 
the rent extending from end to end of the boiler, then develop- 


TUG SEA GULL. 


Fig 2. 


ing round the circumference at the roots of the flanges, thereby 
liberating nearly the whole of the shell from the front and the 
back ends. The fragments of the boiler, as seen after they 
were lifted from the bottom of the float, are shown by our 
engraving, and those of the hull of the tug. 

This explosion occurred because the under side of the boiler 
shell had become too weak, through external and internal 
corrosion, to any longer sustain the ordi working pressure ; 
it was unfit for any useful pressure whatever. In some places 
there was scarcely any metal left, and there cannot be any doubt 
but that the boiler had been in avery unsafe condition for 
some time. Indeed, it is scarcely credible, having regard to the 
diameter of the boiler and the wasted condition of the plate in 
the vicinity of the fracture, that: the boiler could have been 
water-tight with any pressure at all approaching as much as 
40 Ib. or 45 Ib. 

What was really the load upon the lever safety valve could 
not be Scinendeelas the ball that was attached to the lever 
has not been found. The dead-weighted valve was loaded to 
49 lb., and if it was in good order that load represents the 
maximum pressure at which the steam would begin to blow off, 
and it is probably about the pressure at which the boiler was 
usually worked. Figs. 1, 2, 5, and 6 show the fragments of the 
boiler after being lifted out of the water, while Figs. 3 and 4 
show the fragments of the tug. 


INDUSTRIAL EXHIBITION AT VENICE.—The site of the Exhibition 
which is to be in Venice on A 25th, 1887, is in the 
public garden at the end of the Quai des vons. The 


modern f t the interest by means of concerts, games, 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 


‘ THE ROOF OF TITE NEW AGRICULTURAL HALL, 

S1r,—I have read with much interest, and with some profit, Mr. 
Max am Ende’s splendid monograph on the roof of the new Agri- 
cultural ith your ion, however, I would like to 
make a few remarks on the whole subject. They are intended not 
as a criticism of Mr. Max am Ende, but of the design. 

Many of your readers not quite familiar with the subject will 
perhaps have failed to catch the central idea. Permit me, therefore, 
to give a timely illustration of what is involved. 

e usual practice is to make kitchen tables with legs fast to 
them; by this means — obtained and the table is not readily 
overthrown. In Colonial life my experience shows me that the 
reverse practice is adopted. The legs of tables are posts driven into 
the ground and the table top is laid on the posts. Hithertoa 
roofs—the ogue of the le top. ey have, that is to say, 
been to iron columns, and the columns have been secured 
to the ground, and in this way stability has been obtained. 

In the new Agricultural Hall neither e: ient has been resorted 
to. The columns carrying the roof e nothing but vertical 
thrusts, and to prevent the whole from tumbling down on the first 
gust of wind, annexes are added at each side to keep it up. 
We have here a table balanced on legs, not secured tv it, or to the 
ground, and to keep it from falling down it is propped up with 
chairs at each side. 

Now I submit that this is magnificent, but it is not engineering. 

There is no earthly reason why a vertical column should not take 
a side as well as a vertical stress, provided it is designed for it ; and 
there is no special reason why the stability of an arched roof against 
wind should be secured by annexes. I speak now 
of roofs in general. Leaving the general, and coming to the par- 
ticular, the object of this letter is to get from Mr. Max am Ende a 


definite statement of the reasons why ordinary practice has in this 
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case been departed from. It is folly to say that it was done simply 
to prevent cast iron columns getting a side stress. There is some- 
thing much more than this at issue, Was it a question of cost, and 
if so, will Mr. Max am Ende favour, not only myself, but I am sure 
many of your readers, by stating what was saved by adopting the 
structure actually used as compared with one, say, of the Ordish 

» like the Albert Palace ? in, it is clear that by carrying 

e roof ~ =p down to the ground we should have hada 
structure like the magnificent St. Pancras roof, or—a little smaller 
—that of St. Enoch’s-station, Glasgow. 

T am rot now disputing the consummate skill with which the 
roof has been designed. No man living more fully recognises Mr. 
Max am Ende’s talents than I do. But we have in the new Agri- 
ies its partic vantages, is point is no ciently se 
forth by Mr. Max am Ende, and hep are not self-evident. A 
statement of this kind will be of great use, because it will enable 
those who imitate it to say when its adoption is desirable and 

when it is not. 

So far as I can see, the structure must be much more expensive 
than one relying in part on the stiffness of its columns ——— 
against wind strains, the columns being, of course, then assi by 
braced annexes or their equivalents. epee) pee I may be wrong. 
Hf Me, Moxem Bade will est right I be much indebted to 


“ J. W. Burns, 
Westminster, November 22nd. 


THE MARCHANT ENGINE, 
Srz,—If Mr. Bower will kindly read my letter which he criti- 
cises over again, he will see that I have not said an about 
ine contrary to the quotation from page 386 of “The Steam 
Engine and other Prime Movers.” Rankine does not dispute the 
of the statement that steam expanding without — 
work is superheated. Apparently it must be so, because the 
heat of high-pressure steam is greater than that of low-pressure 
steam, and the difference must appear as superheat. I never even 
hinted that Rankine or any other authority held that steam doing 
work was superheated. If I have conveyed a different impression 
to Mr. Bower, I am very sorry for it. 

What I did mean to say is that Clausius has shown that steam 
is condensed when it expands, whether it does work or not during 
expansion, and that this was opposed to Rankine’s views. To sum 
up. Rankine held that steam expanding and doing work was in 
part condensed, that steam expanding without doing work was 
superheated. Clausius holds that steam is in all cases condensed 
by expansion, whether work is done or not. ll this is very 
different from what Mr. Bower imputes to me. 

As to the third prom Mr. Bower’s letter, I must again 
refer him to mine. I have there expressly stated that means must 
be taken to dispose of the heat generated by the performance of 
work on the steam, and for this reason I d the p of 
water as wellas steam. Feed water Mr. Marchant uses to absorb 
this heat. Under the circumstances, I am not sure whether the 
result would be water or steam. The present Mr. Loftus Perkins 
told me, in course of conversation several years ago, that his 
great predecessor, Jacob Perkins, never was certain whether he 
had water or stegm in his pipes when the said pipes were red hot, 
@ result which he had frequently obtained, and I know 
that eudiometer experiments do not quite bear out Mr. 
Bower's views, although I am at present unable to lay my 
hands on the data. tebe, on 
point reached during which the contents of the eudiometer 
are clear, and then in one moment a meniscus becomes evident, 
demonstrating that fiuid has become liquid. I know this is true 
of other fluids than steam. I am not sure about steam. Perhaps 
some of your readers can aid me. L. P. B, 

November 23rd. 


SLIPPER GUIDES. 

Siz,—I notice in your last issue a letter from ‘ Long Piston Rod” 
asking for experience on the apy of whether, in the case-of a 
horizontal engine, it is advisable to carry the piston rod through 
the back cover of cylinder, and support it on a slipper guide. 

red for the larger size of 
inders—particularly where 


can fully bear out the statement as to the difference of opinion 
on this question. Not only are new engines turned out without a back 
or tail rod, but I know of several cases where the tail rod has been 
cut off to save the trouble of keeping up the packing of what was 


thought to be an rod. J, SILVESTER. 
Belton, London, 8.W., November 20th. 


RAILWAY BRIDGE OVER THE RIACHUELO. 

Srz,—I am obliged to Mr. Woodcock for his courteous letter 
which appeared in your columns last week, and hope I shall not 
trespass too much on his time by asking a little more explanation. 
He states that A I in the following figure is a tie, and never sub- 
ject to compressive stresses, I think this can i be called a 
self-evident proposition. One thing is certain, viz., that there 
cannot be a compressive and a tensile strain simultaneously in the 
same member, because the fibre cannot be lengthened and shortened 
at one and the same time. 

The case illustrated in the figure is that of a 
Position which produces a maximum stress on A This stress is 


A B c 


VAS 


uded by its construction from acti 
as a strut, as there are three unknown AI, AH, and AB; 
but when AI can only act as a tie, there are only two wn 
stresses, which can therefore be i 


superfi 

but if a model of the end of the truss is made and a pull prod 
in A K, a dynamometer under I will record a pressure even when 
H is firmly fixed. If a finger be placed under H and another finger 
at I, the pull on A K appears to produce, firstly, a on AI 
as being the shortest route to the ground, and as e finger at I is 
squeezed, the finger H begins to feel the pressure. 

I do not mean to set up a rough experiment such as I have 
described as a determination of the point, but I think there is suffi- 
cient ground for asking Mr. Woodcock a proof that no such com- 
pression as I have described can possibly take place. If it were to 
occur, the effect would be oo wpe a deflection in H K and at I 
which would —— y increased unit strain in the lower 
fibre of the bottom chor T. GRAHAM GRIBBLE, 

Richmond, November 22nd. 


TROUBLESOME BRAKES, 


S1z,—Your article on continuous brakes in your issue of October 
29th last led me, on a recent journey, to take particular notice 


of 
their working. I travelled from Edinburgh to Leeds by the 10.30 | the 


train on the 19th inst., and up to Carlisle, being upon the North 
British Railway, the Westing ouse brakes were in use upon both 
engine and train, Keseng Castel at 1.18 p.m. for Leeds, the 
train was drawn by a Midland engine fitted with the Westing- 
house brake, the train being fitted with both the Westing- 
house and the automatic vacuum. From this point the 
latter system was in use, and by the time we arrived at 
Appleby, which was our first stop, we had managed to lose 
some eight or ten minutes, There we stood about five or 
six more minutes getting up steam, which it seems had been con- 
siderably reduced, and from what I could see there was uncom- 
fortably little water in the gauge glass. It is no use asking the 
drivers anything on this line, but it was pretty clear that in our 
— minutes’ run from Carlisle we had got into considerable 
difficulties by the use of the vacuum brake. This was confirmed 
by the fact that the driver before proceeding disconnected this 
brake and used the Westinghouse up to Leeds, with the object of sav- 
ing steam, water, and time—a result which was certainly obtained. 
This seemed to me such a striki tion of the state- 
ments contained in your article that I thought you might like to 
insert my experience. On the questions of steam, water, and fuel 
consumption, of course the Board of Trade returns are silent. 
November 24th. Economy. 


CONTINUOUS BRAKES, 

Srr,—Will you kindly allow me space in your valuable paper for 

a few remarks on the vacuum brake? I see in your article of 
October 29th, on ‘‘ The Brake Returns to the Board of Trade,” 
that the vacuum brake seems to you to be nearly all wrong, and 
the Westinghouse to be all right, or nearly so. You say you have 
no doubt that ultimately it, or something very like it, will be 
universally in use in this—England—and other countries. Without 
apy wy to the brake, I may venture to 
affirm that the Hardy vacuum brake, with which our locomotives 
and vehicles are equipped, can show results for safety and pre- 
cision as satisfactory as the Westinghouse. The Hardy vacuum 
brake has been in use here over five years, and there has never yet 
been eee | like an accident or delay of any kind whatever 
which you will admit speaks a volume for the careful working and 
management of this railway—Jutland and Funen, in Denmark— 
with respect to this brake. We have 160 engines and vehicles in 
oom fitted with it, and such a thing as to overshoot a plat- 
orm has never yet been known, and anything like a tendency to 
“« gorge cotton waste, sponge cloth, or other indigestible delicacies” 
has yet to be experienced; and for ice being a cause of failure it 
seems to me to be almostcomical to hear of ice doing mischief in a 
country like England, where the winters will not admit the smallest 
degree of comparison with such countries as Denmark, Sweden, 
Norway, and Russia, where there is winter from October to the end 
of March. Ay! and such winters as would ratherastonish the natives 
of England. I cannot imagine such a thing as cotton-waste getting 
into the vacuum pipe without some very gross negligence or wilful- 
ness; and a piece of sponge cloth in the ejector clap valve 
causing “‘one minute” delay seems to approach something very 
like absurdity ; and as for the adjustment of the brake causing 
delay, that only confirms me in the belief that there must be a very 
sad want of proper inspection. I should just like to see any of these 
—— causing a delay here. Why, our locomotive superintendent 
would overhaul the culprit in such a manner that it would never 


happen again. 
f trust you will forgive the 1 of this letter, but I only wish 
to point out that the vacuum has some friends, and my belief 


that nearly all the cases mentioned in your article on its failures 
could easily have been remedied by better attention of the parties 


If you would allow me space, there are a few more Cio I 

should like to mention at a future date, through your excellent 

paper, respecting the working and ement of this out-of-the 

way railway in comparison with some of the crack lines in Great 

Britain. A ROUNDHOUSE FOREMAN IN DENMARK, 
November 20th. 


[We shall be glad to hear again from our correspondent.—Ep. E.] 


LAUNCHES AND TRIAL TRIPS. 


On Thursday, the 18th inst., the iron screw steamer Australind, 
just built and engined by Messrs. Blackwood and Gordon, of Port 
Glasgow, was tried wu the measured mile at Wemyss Bay, 
Firth of Clyde, and afterwards made a two hours’ run down the 

in order to test the rate of fuel consumpti The Australind 

isa shade and built order of the 
Australian Steam Navigation Company, whose London represen‘ 

pany, being inten or t cargo e 

between Singapore. Java, and Her registered 

dimensions are 224°8ft. by 32ft. by 14°65ft. and she measures 

1018 tons gross, and 553 tons net register. Upon a mean draught 

f 12ft. lin. she displaced on the trial trip 1480 tons. A mean of 


slightly exceeding 11 knots was attained, the 
steam pressure being 1501b., revolutions 68, and vacuum 26in. 
The Australind is fitted with triple expansion engines, the diameters 
of the cylinders being 19in., 30in. and 50in., and the length of 
stroke 36in. Somewhat more than ordinary interest was taken in 
these trials in consequence of the vessel being supplied with two of 


of the Compactums —_— to the Australind is employed only for 
heating feed-water, and for that purpose it is fixed to the back of 

. This apparatus was referred to in THE 
ENGINEER of April 16th in the present year, and at the same time 
an explanation was suggested which might account for the 
economical results that have been obtained heating feed-water 
with live steam. The other Compactum, which is fixed against an 
adjacent bulkhead in the vessel, combines by means of valve 
arrangements the many functionsalready recorded. Among itsother 
duties is that of a condenser for dealing with the exhaust steam 
from the winches, and other auxiliary engines, by means of which 
the donkey boiler is supplied with hot and almost entirely fresh 
feed-water. The economy resulting from this arrangement is 
obvious, besides the advantage resulting from carrying away the 
waste steam instead of blowing it all over the decks and against 
the sides of the vessel when working cargo. The winches, too, are 
necessarily benefitted by the removal of all back pressure and con- 
densed steam. The two machines, as fitted in the Australind, form 
a combination, which by setting the stop valves, will perform all 
the various duties of bilge, , and other pumps, as usually 
fitted in the engine rooms of steamers. ge the a 
seems to fairly merit the title given to it . Kirkaldy. But 
although capable of so many uses, it was chiefly in regard to its 


efficiency as a feed heater that interest was centred upon it during | ad 


the steam trials of the Australind. It is therefore much to be 
regretted that no opportunity was afforded upon that occasion for 
determining the difference of the fuel consumption, with and 
without the use of the feed heater. The feed-water was passed 
through the Compactum attached to the main engines throughout 
all the runs made by the vessel, and it remains for her owners 
now to discover what i , if any, is made in the fuel consump- 
tion when the feed heater is not in use. A two hours’ full power 
run showed a fuel consumption of 20 cwt. 2qr. 13 lb., during which 
the average indicated horse-power was 780, thus showing &@ con- 
sumption of 1°48 lb. of the best Welsh steam coal per indicated 
horse-power per hour, The steam trials were of course made under 

direction of the builders of the vessel and makers of the 


engines—Messrs. Blackwood and Gordon—in order to prove fulfil. 
ment of the contract conditions in regard to speed, &c., and it is to 
be ae that now the Australind is in the hands of Messrs, Bethel] 
and Trinder they will take steps to determine the actual value of 
Mr. Kirkaldy’s invention as an economiser of fuel, Although 
— steam direct from the main boiler for the purpose of rais. 
ing the temperature of the feed-water seems very much like 
robbing Peter to pay Paul, yet the favourable condition for circu. 
lation and evaporation in which the feed-water is delivered into 
the boiler may in the case of most marine boilers produce 
economical results of a tangible character. The coal consumption 
during the two hours’ run of the Australind was certainly very 
satisfactory, but at present nothing can be said regarding the 
share contributed thereto by Kirkaldy’s Compactum. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Business in manufactured iron this week keeps fairly active, 
Tronmasters, on in Birmingham to-day—Thursday—stated 
that orders for finish iron from merchants for shipment are still 
arriving, and that the demand from country consumers is uietly 
increasing. The somewhat greater activity which is observable at 
the factories in South Staffordshire and East Worcestershire, 
where the iron rolled for local consumption is worked u , isa 
favourable feature. It argues that the demand from these Rivers 
is likely to show further augmentation. At some of the hardware 
factories, where until recently very short time has been made, four, 
and in some cases five days a week are now being run. In other 
cases hardware makers’ order-books are fillin up well, and the 
necessity of employing additional operatives is ning to occupy 
got oy ts is goin for gal 

rge make of shee g into consumption for galvanisin, 
and many galvanising firms are running overtime, being unable 
otherwise to execute shipping orders with the requisite despatch, 
Makers keep firm in price. mmon black sheets are quoted b 
strong firms at £6 5s. single gauge; £6 10s. double gauge; an 
£7 5s. to £7 10s. for lattens. In the galvanised state doubles are 
about £10 2s. 6d. to £10 5s. delivered at Liverpool, and the higher 
prices asked for next year’s business are somewhat chec ing 
contracts for spring shipment. 

The quotations for Messrs. Morewood and Co.’s galvanised iron 
are :—Sheets, Red Star brand, £10 10s. for 18 b.g.; £10 15s. for 
24 b.g.; £12 5s, for 26 b.g.; £13 5s. for 28 b.g., and £15 5s. for 
30 bg Tinned sheets, Lion brand, £11, £11 5s., £12 15s., £13 15s, 
and £15 15s.; double best tinned flat sheets, Lion brand, £20, £21 
£23 and £24 for the first four — respectively ; best tinned 
sheets, Anchor brand, £17, £18, and £21; flat sheets, Wood- 
ford brand, £14 10s., £15, £16 and £18; Wheatsheaf brand, £13, 
£13 10s., £15 10s, and £16 10s. for the respective gauges. 

The demand for thin sheets and tin-plates is sustained, alike on 
home and export account, though the Canadian and some other 
distant markets are now closed. Messrs. E. P. and W. Baldwin 
have this week started at their Swindon works, near Dudley, a 
new tinning shop, for the treatment of e sheets, which have 
hitherto had to be sent by canal to the Wilden works of the same 
firm, some sixteen miles distant. An advantage will be secured 
in greater economy, and in increased rapidity of execution of orders 
at the Swindon works. 

Some accession of orders has la 


tely been experienced by the best 
bar makers, who have not hitherto seen much increase of work. 
Not only, as I last week reported, are the Admiralty buying from 
Earl Dudley’s works, but his horseshoe bars are in better from 
Australia. Merchant and bar makers are experiencing a 

a ented demand 


works in Yorkshire, a for London export orders lower 
prices than Staffordshire cashire 
works, who carry off the bulk of the Liverpool orders. Quotations 


kets, 

Wire rods are in larger demand at the works in Shropshire. The 
better inquiries are on account of South America and other export 
markets, and also for wire barb fencing purposes. It is of good 
a that the Shropshire Iron Company has now put on its 
second works, which have been standing for some time. Wire 
rods are quoted £6 10s. delivered Birmingham, but £6 5s. will be 
accepted by some firms. Indeed, there is no alternative in the face 
of the Westphalian competition. 

are — more and generally the 
steel appears to show gra 8 of expansion. Prices 
of steel of Welsh, North of and other makes 
imported into this district, keep strong. As evidencing the in- 
creased demand for steel of all descriptions, I may mention that 
steel sleeper ends cannot now be bought except at 2s, 6d. to 
5s. advance on the rate of some little while back. 

Little credence is given among steelmasters in Wolverhampton 
to the from Berlin, which is said to have originated in 
London, that negotiations are carried on with a view to the 
renewal of the International Steel Rail Convention. The dissolu- 
tion has been so much to the advantage of steelworks that it is 
thought here to be wholly unlikely that our makers would consent 
to a re-established syndicate. 

The millmen employed at the 1 Oak Ironworks, Tipton, 
who were required to submit to a reduction in wages of 10 = 
cent, have now come out on strike, after working at the drop for 
a fortnight. They now express their determination of resisting 
the demand in every ible way, and with that object they have 
made a general ap for support throughout the district. The 
sudden change of front is understood to be due to pressure brought 
to bear onthe men the Ironworkers’ Organisation, which is 
afraid that if the Gospel Oak Company were successful other sheet 
makers would take similar steps for a reduction. 

The position on the birmingham and Wolverhampton Exchan 


tus | of Lincolnshire, Derbyshire, Nottingham, Northampton, ai 


similar pigs, is slightly improved this week by the stronger tone 
of the North of England market. Sellers are quick to take 
vantage of every turn of the market in their favour, and are 
again showing a somewhat ‘independent front. 37s. to 38s. is 
again quoted for ~ “gk delivered to consumers here, Good 
Northamptons are 36s. 6d. to 37s., but common sorts are less. 
Hematites keep strong at 54s. to 56s. for best Lancashire brands, 
delivered. Business is quiet. 

Staffordshire pig makers continue active, and deliveries are going 
away from the furnaces in larger bulk than at any other time this 
year. Preparations for blowing-in idle furnaces are in hand in 
certain localities. Prices remain at 52s, 6d. to 55s. for best 
35s. to 40s. for ordinary part-mines, 30s. for common foundry, an 
about 27s. 6d. as the minimum for common forge pigs. Best _ 


chant bars, £5 10s.; and common are quoted £4 17s. 6d. to £5. 
In engineering sections of iron and in plates a considerable nam- 
ber of orders continues to pass through this district, and find 
Pe lodgment in the North of England mills, whose facilities enable 
them to fill the contracts much below Staffordshire prices. With 
a a view to retain as much of the trade as possible, local ironmasters 
| have largely abandoned the “‘extras” of 102. to 20s. per ton 
18 Very long, @S 1D Co! win engines, in which the which were formerly demanded upon angles and tees, compared 
stroke is commonly equal to twice the diameter of cylinder, and is with bar prices; but even after making some such concession as 
sometimes as long Amy The argument that the deflection of the this, it is difficult to secure orders for any but the smaller sizes. 
rod neutralises any advantage a support at each end gives, is true Tube strips look healthy, and buyers have difficulty in getting 
only so far as it concerns a rod which is put in quitestraight. The makers to accept less than £4 17s. 6d. per ton. Some of them 
best practice is, however, to give the rod sufficient camber upward, boast, however, this week that they can still buy at £4158. Hoop 
. 80 = the weight of the piston will bring the rod straight when makers would be doing more but for the competition iron. 
in 
named & a ordshire works, and on to 
£6. Puddled bars are in more inquiry at £3 to £3 5s. 
\ Nail rods are in better call, on account of China and other distan 
oe six runs on the meas mule showed that with an indicated horse- 
feed-water heater, a bilge pamp, ballast pump, —— pump 
for main condenser, main boiler feed pump and fresh water distiller ; 
the arrangements for distillation ing separate from the feed 
heater, so that steam may be taken from the donkey boiler as 
equired by the Board of Trade Regulations on the subject. One 
\ \ \ \\ 
tensile, and largely in excess of any roe ee stress that would 
accrue in the opposite direction due to dead load at I, and conse- 
quently there is only a pullin AK. This pull produces at A com- 
pressive strains in AB and AH, which are . determinate : 
A higher investigation, such as that adopted for frames with 
| 
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The coal trade is quiet, Some collieries are getting 6d. per ton 
advance on house coals, Manufacturing coal is not, however, 
stronger. Forge coal on the-Cannock Chase side of the district is 
as low as 4s. 9 a ton, while the old Staffordshire collieries ask 
fs. 3d. to 5s, 6d. Ironworks’ mill coal is 63, to 7s., and furnace 
coal 78. to 83., and cccasionally 9s, for the very best thick sorts, 
House coal, deep one-way, is 7s. per ton. 

The North Staffordshire finished iron trade has slightly relaxed 
this week, owing to merchants having made sufficient purchases to 
cover their probable requirements until the end of the year. With 
the advent of the new year, however, there is a general opinion 
that an increased demand will become apparent, but meantime 

ifications which are coming to hand are sufficient to keep the 
mills fairly well employed for the next month or two. Hoops are 
being inquired for with increasing freedom, but plates and sheets 
do not show up so well as recently. Prices remain firm at recent 
quotations, 

Constructive ironwork makers are steadily engaged. The 
galvanised iron roofing manufacturers are well employed on 
colonial orders, and somewhat better prices continue to be realised. 

A contract for cast iron pipes.required by the St. Helens Cor- 

tion will, it is hoped, find its way into this district. It is for 
00 tons of 15in, cast igon pipes, about 10 tons of special 15in. pipes, 
and about 96 tons of 3in. pipes. 

Manufacturers in this district are endeavouring to secure an 
order which is about to be given out by the Director of Navy Con- 
tracts for a supply of wrought iron nuts and bolts and bar iron. 

The dispute in the South Staffordshire and East Worcestershire 
wrought nail trade terminated on Wednesday. A month ago the 
largest employers agreed to pay an advance in wages of 10 per 
cent.; but as this concession was refused by other makers, the 
operatives came out on strike. The whole of the employers, how- 
ever, have now agreed to pay the advance, and work has been 
resum: 

Tae Cradley Heath chainmakers have entered on the seventeenth 
week of their strike, with a determination to increase their demands 
for advanced wages. They have decided this week to accept nothing 
under the 4s, list, and as a means of making their position more 


In the coal trade of this district there is still only a very slow 
business doing for the time of year, and pits generally are not 
making more than four to five days a week. The continued open- 


descriptions of house fire, and in these there is scarcely more 
than an ordinary summer’s trade being done, whilst the stocks 
which have been put down for winter requirements in most cases 
remain practi lly touched. All other descriptions of round 
coal for steam and forge purposes are also bad to sell, and a drug 
in the market ; ine fuel, owing to the quantity of slack just 
now being scree being very much below the average, does not 
hang in the market so much as it might otherwise do, but the 
actual demand is dull, and supplies plentiful. As 8 prices, 
there is a talk of some advance in the Manchester district at the 
end of the month, but such a step can only be taken in anticipation 
of a possible improvement, which has not yet made its appearance. 
Generally, colliery or emgeay are waiting for the advent of some- 
thing like winter weather before makipg any further advance, and 
in the meantime prices are weak rather than firm, with coal from 
Yorkshire and Derbyshire offering here at low prices, At the pit- 
mouth the “Ey pe prices remain at 8s. 6d. to 9s. for best 
coals ; 7s. to 7s. seconds ; 5s. 6d, to 6s. common house coals; 
5s. to 5s. 6d. steam and forge coals; 4s, 3d. to 4s. 9d. burgy ; 
3s. 6d. to 4s. best slack, and 2s. 9d. to 3s. for common sorts. 

In the shipping trade there is only a very quiet business doing. 
Buyers seem to be fighting against the s advance which has 
recently been asked, and with supplies of common coal so plentiful 
in the market, orders can be sineel at very low figures. For good 
qualities of steam coal delivered at the high level, Live: i, or 


the Garston Docks, sellers are not di to take less than 7s. 


Manchester is a favourite meeting place for miners’ conferences, 
and this week an assembly, said to represent 347,327 coal miners, 
has been holding its sittings in this city. The delegates, no doubt 
recognising that in the present depressed state of trade 
the usual mme of higher wages and reduced hours of 
labour wou likely to fall rather flat, have gone further 
afield for questions which they might profitably discuss. An 
amendment of the Mines Regulation Act, the making 
of the Employers’ Liability Act oes, the present 
royalties on minerals, and the London coal dues have been amongst 
the subjects which they have taken into consideration. Amongst 
the business done up to the close of the sitting on Wednesday was 
the passing of resolutions in favour of waiting until the Govern- 
ment introduce their new Mines Bill, and then moving such amend- 
ments as might be considered n in favour of the appoint- 
ment of a Mini of Mines, with facilities of obtaining powers for 
the appointment of workmen representatives at inquests; and 
finally, the conference was requ » by an ost unanimous 
resolution, ‘‘to use their utmost exertions to bring about an 


the princi ucing districts with the least possible delay. 
pam gat “ak is a continuance of the quieter tone in the 


transgressing th 
*Change closed yesterday with a better feeli: 
merchant 


(From our own 

Manchester.—Business in the iron trade of this district seems now 
to have settled down into a state of quietude until the turn of the 
year. There is certainly no likelihood that consumers will have 
requirements of any weight that they have not already covered, 
and makers have mostly sufficient contracts on their books, deliveries 
on account of which pretty well take away all their present 
for the next two or three months, so that they will be 
under no necessity to come into the market to seek for orders 
which would be difficult to obtain at their t and what 
little business there may be offering aD gag all probability, be 
sought after by second-hand holders of iron, anxious to realise at 
under current rates. This applies chiefly A iron ; finished iron 
did not participate in the recent spurt in e to the same extent 
as the raw material, and has not felt the reaction to the same 
extent. In manufactured iron, there is still a steady business 
on with very little underselling, and makers have no difficulty 
in holding to the moderate advance they put upon their prices. 

was only s 

in ve Buyers of pig iron who were not particular as ee 
were able to pick up second-hand parcels at low prices, and with 


NOTES FROM LANCASHIRE, 
Correspondent. 


selling ton; average 
qualities at 10s., and Hodbarrow and Lindal descriptions 
at 1ls. per ton net at mines. Pig iron is quoted at 45s. 6d. 


vance, The steel trade is very brisk in railway material, both in a 
co! i in an industrial sense. The demand is maintained 
from a very large area, and foreign and colonial orders are as good 
as our continental and home contracts. £3 17s. 6d. may be regarded 
as the market price for average heavy sections of rails, but in some 


ers, however, were gen very firm cases £4 is quoted. The former figure, however, more actually 


taining their prices, and for delivery equal to Manchester quota- resents the sale price of most of the parcels which are changing 
tions remain at 37s. to 38s., Lig gg for forge and foundry em Other descriptions of steel are in good d and it is 
Lancashire; 36s. 6d. to 37s, 6d. 38s., less 2 cent., for forge | noticeable that even the quietest branch of trade is improving, 


and foundry Lincolnshire; and 39s. 6d. to 40s. i less 24 per cent., | there now a good demand for steel for shipbuilding purposes, 
for foundry Derbyshire. For outside brands offering here makers’ owing to the placing of large orders for steel pa eect on the West 
there is still underselling in | Coast. Shipbuilders have no new orders in hand. Engineers, 
ironfounders, and boiler-makers are alike short of work. Iron ore 
brisk. Coal and coke steady. Shipping fairly employed at im- 
a provi ights, 
uotation for No, 3 foundry deliv: ual to Manchester; but this 

little more than a nominal » pe 
— 0 would readily take 1s, per ton less 
‘or rands. 

The leading finished iron makers in this district are kept f 
employed with the orders they have already on their Bom gem 
there is a moderate business doing with prices steady at £5 per ton 
for bars, £5 5s. to £5 7s. 6d. for hoops, and about £6 10s, for sheets 
delivered into the Manchester district, but in North-country plates 
cut to secure orders, 

ough there is still no a) bly increased weight of actual 
work aoe forward ee the engineering branches of 
ind in this district, the prospects of the former seem to be 
rather more hopeful, and here and there a little more activity is 
noticeable in districts which for a considerable time past have been 
unders' a limited company is being formed Mr. 
Hampton—late of Messrs, Steel, Tozer, and Hampton—for be Frnt 
steel castings, fo ; e 
taken on a rental for this ose. 
and of who have long been 
i arrangemen wi e disadvantages con- 
nected with the application of h ulic power to portable rivetting 
machinery might be overcome, have just succeeded in securing an 
American invention—Allen’s patent—by which compressed ~ 4 is 
made applicable for the actuating of portable rivetting machines 
in a much more handy form, and at a considerably less cost, than 
—— power. One of the chief features of this invention is| A deputation from the Cutlers’ Com’ , consisting of Mr. G. 
ron ¢ compressed air only requires to be at a pressure of about | F. Lockwood, the Master Cutler; Mr. Oharles Beck, the ex-Master 
701b, to work the rivetters, and it oan thus be carried without | Cutler; and Mr. Herbert Hughes, from the Law Clerk’s office; is 
ty by rey! gas piping to convenient feed points in the | to wait upon the President of the Board of Trade on the 26th inst., 
yards or shops, and from thence by ordi flexible tubing of any | to discuss the provisions of the Bill for su ing false marking 
convenient length to the rivetters, With the view of lightness and | which the Cutlers’ Company suggested. The Bill is to be intro- 
: ngth the machines are almost entirely of steel, and their action | duced into Parliament next session, and was being prepared prior 
romipey | simple. The compressed air is admitted toa oe. to the local agitation on the subject. 
Pieced on the top of the rivetter, by a hand valve at eac Messrs. Tasker, Sons, and Co., electrical engineers, oa, 

aa si yoy bees the pressure from the piston is conv to the | have established an electric light supply station, with the object o’ 
Vertical ram through differential levers, forming in combination a | supplying light to public buildings, hotels, shops, works, &c. There 
le joint, so that the pressure on the of the ram, very | has been fixed a compound condensing engine of indicated 

ae at first, rapi increases as the ram descends, | horse-power, either side of which is arranged to work the electric 
an a its maximum as the heading operation is | light machinery in case of accident to the other, and in order to 
completed. Thus, with a small cylinder of 10in, diameter, | avoid any stoppage in the supply of light, Steam is supplied by a 
° Lage of about 50 tons can be exerted, and this is | large loway boiler, fitted with Proctor’s mechanical stoker and 
one ly mye for rivets of lin. diameter. The heading ram | other a The fly-wheel of the ine works on to 
peer ey in a direct line with the axis of the rivets, and the | counter ting, and from this the power of the os is taken. 
- . balanced, it will work either horizontally or verti- | In the dynamo room is fixed a Thomson-Houston 45-light machine 

y. Pe ad last week the first of these rivetters that has yet | and one Siemens shunt-wound machine, the latter to be employed 
— in! gp to this country in operation in Messrs. de Bergue’s | to charge secondary batteries for incandescent lamps. Lights are 
Geier y and it has done its work exceedingly well; it was | rented out to consumers for an annual sum per lamp, which will 

y handled, and suspended from a light travelling crane, it was | include maintenance and attention. Sev: of these lamps are 
= versed from end to end of a long girder, closing the rivets | already in operation by merchants, The station is.on a not 
pty nny as they could be aay in the holes, the compressed 


hitherto attempted by private enterprise. 
intesf ee by an flexible tube, which in no way| A deplorable accident, involving the loss of two lives, occurred 
ith the operation of the workmen, Colliery, the property of Messrs, John Brown 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
Tue latest tender for steel rails was not taken in this district. 
light section. A Welsh 


o 


Messrs. Newton, Chambers, and Co., Thorncliffe Ironworks, 
are stated to have secured the contract for the erection of a very 


irons 
— giving them fuller employment than they have had during 
e year. 


Nearly all the establishments are full of cP ee one or two 


but the advance in value does not affect the business. The 
orders from London are exceedingly satisfactory. In the cheaper 
hes taking th 


productions quite out of th 


at Aldwarke Main 


ness of the weather is, of course, checking the demand for all | all 


per ton; but there are lower qualities to be gotat 6s. 9d. per ton. © 


per large | These tools could all be made in Sheffield and Birming! 
in hand, but in many cases they are holding for an ad- | 


and Co., on Monday. About 100 members and friends of the 
Rotherham Literary and Book Society had arranged to descend the 

necessary arrangemen' ter the party gone down, Mr. 
Robert Harris, who arrived late, began to descend, accompanied 
by a banksman named William Clayton. In some way not yet 
explained the cage tilted, and the men were dashed to the bottom 
and instantly killed. The shaft is 440 yards deep, and it is 
believed the accident occurred when the cage was 150 yards from 
the bottom. Mr. Rhodes had himself a narrow escape. Hurry- 
ing to the spot, he was in the act of removing the mangled 
remains, when, hearing a noise above him, he had just time 
to step back before the cage, which had been snanty 
fast in the shaft, came crashing down. An inquiry takes place 
to-day. The colliery is managed with great ability and the utmost 
possible care, as I can personally testify, having descended the 
workings of this very shaft where the distressing calamity occurred. 
The party in the pits knew nothing of the occurrence until after 
they reached the surface again by the other shaft, it being 
prudently determined ‘to keep the matter private, lest a panic 
should be caused. 

I had an opportunity this week of seeing the Chinese tools 
which have been forwarded from Tientsin and Shanghai by Mr. 
O’Conor, recently her Majesty’s Chargé d’Affaires at Pekin. 
Accompanied by a thoroughly experienced gentleman, who was at 
one time a grinder, every tool was carefully examined. The col- 
lection includes three remarkable-looking razors from Teintsin, 
which seems to be the Sheffield of China. They resemble the 
Rattler razor, which was the precursor of the hollow ground. 
The blade is hammered well out, leaving a strong back. A razor 
blade 14in. at its broadest part is a novelty. The handle looks 
like a twig taken from the tree, bark and without any prepa- 
ration. ere is a piece of tin round one end to form a ferrule, in 
which the blade is rivetted. A shallow groove in the handle 
receives the blade when not in use. The razors are marked at 8, 
8}, and 94 cents—from 4d. to 43d.—and there would be no difii- 
— in placing these patterns in the market, and of much superior 
quality, at the figures. It will be the duty of the local makers to 
give the Chinese what they want as to style, trusting to their own 
shrewdness to adopt a more convenient form in time. Two send 
both from Tientsin, are marked 68 cents and 26 cents. The 
pick, unlike the curved English pattern, is almost straight, and 
about 3in. broad all down the blade. The body is of iron, the striking 
edge a | formed by a piece of hard steel inserted in the middle. 
The smaller pick consists of two thin layers of iron, with a layer 
of steel in the centre, and a piece of iron welded on to form the eye. 
These articles could now be easily cast in run ateel, at prices much 
cheaper than the Chinese charge. Two hatchets, though rough in 
finish, are light and well-shaped. One from Tientsin, which com- 
bines the purpose of both hatchet and hammer, is of solid steel, and 
marked 20} cents; the other, from Shanghai, is priced 32 cents ; but 
why it should be 1s. 4d., and the other only 104d., is not clear, 
except labour is dearer at Shanghai. The Tientsin tool is decidedly 
the best. The hoes are made from a fair 5 meme of steel. A 
plough coulter, from Tientsin, is shaped like a sharp pointed shovel, 
with singularly wide socket ; it is of good hard steel well hammered. 
Two trowels, from Tientsin and Shanghai, are curious tools, The 
Tientsin trowel is square at the point and tapers a little towards the 
“tang,” which is drawn out of one end of the steel, and put into 
a handle with a rude iron ferrule. The Shanghai trowel is of stecl 
hammered out and then bent to form the socket; the blade, which 
is 5in. long and 2in. broad, bears little evidence of grinding except 
perhaps at the , the steel having simply been hammered and 
the socket bent. The prettily-shaped tool, stated to be a sickle, and 
sent from Shanghai, is priced at 23 cents—11}d. It struck me as 
more likely to be a billhook used for cropping hedges or panies 
a It is of steel and nearly 3in. wide. <A hoe, ‘oak geo 

le, marked at 66 cents has been hammered out of a piece - — 
of mu 
superior quality, and delivered in China at prices quite as low as those 
marked on the specimens sent. Of course, they would have to be 
ordered in quantities to justify luction, as they would in many 
instances require special tools for their manufacture, Our 
Chamber of Commerce heartily approve of the Foreign-office 
encouraging their representatives 
ak oe actually in use, and forward them for ae of 


to be rifled. The gun is to und a for a large 
gun of the same kind. The tests will be made by the Admiralty 
officials. This is the a 
ing of the Iron and Steel Institute. If the e8 @ success, 


I believe it is the intention of the firm to 
ture of ordnance, One of the chief obj 
vention of erosion. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE Cleveland iron market, held at a on Tuesday 
last, was well attended, and the tone was certainly firmer and 
more hopeful than it has been for some weeks past. The amount 
of business actually done was not large, but buyers were more 
numerous and eager than sellers, and prices advanced 3d. per ton. 
Some merchants were willing to sell No. 3 g.m.b. at 32s. 6d. per 
ton, but others asked 32s. 9d., and could not be prevailed on to 
take less. Most makers have sufficient orders for the next two or 
three months. — are consequently very firm, and quote 33s. 
per ton as their very lowest price. Forge iron remains at 31s. 3d. 

ton. Few sales have been made for next year’s delivery, there 
bes harmony of views as to what prices ought to 
be paid when the winter is over. 

arrants are very firmly held, and the price asked by sellers 


oral | has advanced to 32s, 9d. 


per ton. 

Messrs. Connal and Co.’s Middlesbrough stock decreased 133 tons 
last week; the quantity now held being 299,524tons. At Glasgow 
an increase of 2525 tons has taken place, raising the total to 
ts from Teesside wh proceedi 

iron shipmen wharves are ‘ing more 
oun than they did last month; but still they are not below the 
average for November. Between the 1st and 22nd inst. 53,844 tons 
had left the river; last month 66,378 tons; and in November, 1885, 
51,764 tons had left during the corresponding periods. 

There is no alteration in the prices obtainable for finished iron, 
and specifications are as scarce asever. The improvement which 
has certainly taken place in shipbuilding is not helping iron-plate 
makers, as almost all the vessels in course of construction are 
specified to be built of steel. 

The opening meeting for the session of the Cleveland Institution 
of Engineers was held on Tuesday evening last at Middlesbrough. 
After reading and adopting the report of the Council, and other 
formal business, Mr. R. Howson, the new president, read his 
inaugural address. The subject selected was the ‘‘ Conversion of 
Force, and some of its Possibilities.” The author said all the 
natural powers made use of by man —_ upon the develop- 
ment of potential or static energy into the —7 of motion, and 
that when that motion had been fully utili the originating 
energy was lost. The principle was exemplified by the cases of 
falling water, the steam engine, voltaic electricity, and the 
muscular efforts of animals. It was shown that in every instance 
the force utilised was less than that generated, and that the 
difference or waste must be made up or the system involved 
would come to an end. Outside terrestrial boundaries the condi- 
tions were different, and therefore the results were different. Mr. 
Howson then went on to explain a new theory of his own, 


4 
i 
| 
} 
secure they have again pa: the district with a view to seeing i 
union law. 
ing. Thin sheets, 
brisker inquiry. ; 
Distant markets, such as China and India, are buying with ..) 
reserved may One firm announced they had received more 
orders from China in the past two months than for five years. 
These resumed operations are attributed mainly to the effect of [ 
the rise in silver, Some native pig makers are busier than for ten i 
or twelve years. 
oreanised restriction bour of considerable extent throughou 
pig iron trade, but the marke nevertheless, & 
satisfactory position, There is a g demand for both i 
er and —— forge and hematite qualities of pig iron. } 
ket is especially good for the former, and makers are fully i ; 
rward for some months to come. There is a probability y 
pr some time prices will be steadily maintained at present my 
but it is not thought a judicious rg | on the part of makers i 
much more heavily forward than they have already done, } 
indications all round are in the direction of better prices a 
lhe turn of the year. Iron ore has already advanced in price. i 
bn net at makers works for mixed Bessemer parcels | 
t_delivery. Sales, however, have been made by specula- 
speculative holders more or jess anxious to realise, a considerable | a 
proportion of the limited business doing was practicable at under 
current rates. Mak 
the new market these tools seem to point out. : 
A model of the “Hope” gun, the invention of Mr. F. J. Hall i 
—Messrs. Wm. Jessop and Sons, Brightside Steel Works—has : 
been forwarded to Messrs. Maudslay, Sons, and Field, of Lambeth, 
unde: e the manufac- q 
ts aimed at is the pre- , 
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THE ENGINEER. 


Nov. 26, 1886, 


whereby the eerie of gravitation could, he thought, be better 
understood, h as regards its operation here and in planetary 


systems pcm A hearty vote Uf tt thanks was passed to the new | week. 


president for his able and thoughtful address. 

It is a pity that none of the northern iron manufacturers, who 
have suffered so long and so keenly from a deficiency of orders, 
have seriously taken up the supply of iron sheets of the pve 

gauges. Iron plates are made in some mills in excess of the 
demand for wh from 14in. down to ;in. thick. Iron sheets are 
made in other mills from the latter thickness down to No. 20 b. w.g. 
But nothing from 20 to 26 is made in the North, even though the 
heaviest demand of all has a been for those gauges. They 
are used for roofing purposes, after being corrugated, and in most 
cases galvanised. e great bulk of the orders are for export to 
the colonies, but a few are for consumption in our own country. 
Steel has as yet made no inroad upon this particular trade, 


for iron does just as well, is cheaper, and, should the zinc | had 


become worn off in places, it does not become perforated 
- corrosion quite so quickly. Except for tin-plates, stamping 

sheets, and for cut nails, thin sheets seem still to be made almost 
exclusively of puddled iron, and not yet of steel. 

For tin-plates, blooms are rapidly eins what are known 
as tin bars. The steel makers can supp ly them somewhat wor oe 
and their customers can utilise their old forge trains in rolling them 
down into bars. For nail sheets nothing need be specially made. 
The ends of plates, or of sleeper bars, or steel ee oe 
kind, provided it has some weight and substance, answer 
for nail sheets. deal of 

ere galvanising seems a oo 
@ coating of zinc. What the cause of variability may awd does not 
appear to be known. But it is certain that all steel is not equally 
susceptible of being efficiently protected. Whether this is due to 

—— of composition or of surface is not clear. 

ll engaged in the iron and allied trades at 2g pee and 
Stocksen were summoned to the Exchange at the first-named town 
on the 19th inst., to hear and discuss an exposition of the principles 
adopted by the “‘Fair-Trade League.” The-deputation which 
attended from the latter organisation was a Mr. Edgcome, who 
stated his case fairly and moderately. He contended that 
experience had shown that free trade had failed to effect 
what was expected of it; not because it was wrong in principle, 
but because it had been somewhat rashly adopted, co 
demanding equivalent concessions from foreign countries. He 
desired a return to the original posi 
lost “‘ bargaining power,” which might then be used as opportunity 
offered in promotion of mutual free, or in other words, fair trade. 

octrines advoca‘ the eputation. 

import duties on food meant dearer labour, and, therefore, dearer 
products of all kinds. Another thought that an import duty on 
Spanish ore would seriously affect the price of hematite pig, and 
so would prejudice the Cleveland district very seriously as com- 
pared with Cumberland and other competing localities. On the 
whole the proposed new direction for 1 tion was not favourably 
entertained. 

Can nothing be done to prevent the loss of life in mines from 
falls of the roof? Only the other day two men were at the face 
of the coal in a pit, timber props having duly been placed on either 
side of where the leading one was working. Suddenly a portion of 
the roof 10ft. long by Bf. broad, and estimated to weigh two tons, 
fell on him, crushing him to death. He did not utter a sound, 
and was completely hidden from view. Other men were quickly 
on the spot, and in twenty minutes they had wedged the super- 
incumbent mass into several pieces, and raised a sufficiently 
to extract the poor fellow, who was of course quite dead. 
timber props were found forced aside aaa A widow and 
four are left totally unprovided for. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

TuE pig iron market has been comparatively firm this week. 
Prices were not only maintained, but on some days made a little 
improvement, This attitude of the market has been due, not to 
any increasing demand, but to the state of the labour market and 
the position of the affairs of the Monkland Iron Company, which 
will now go into liquidation. At two of the ironworks furnaces 
have had to be damped down, in consequence of a strike of work- 
men for an advance of wages, and it is probable that a third com- 
pany will be obliged immediately to adopt a similar course. This 

reduced the output to a considerable extent ; but “aithough the 

production is thus curtailed, and the holdings of the ironmasters 
are aye not to be on the increase, additions continue to be 
made to the stock in Messrs. Connal and Co.’s Glasgow stores. 
The quantity added in the past week is about 2300 tons. 

Business was done in the warrant market on Friday at 42s. 2d. 
cash. Monday’s market was firm, at 42s. 3d. to 42s. 1}d., closing 
with buyers at 42s. 24d. cash. On Tuesday the tone was quiet but 
steady, at 42s. 34d. to 42s. 2d. cash. On Wednesday business was 
done at 42s. 134. to 41s. 9d. and 41s. cash. 
day—the market was steady, with business at 41s. 10}d. to 
42s. 2}d., closing one halfpenny less. 

The current values of makers’ iron are as follows :—Gartsherrie, 
ton, No. 1, 47s.; No. 3, 43s. 6d.; ra mg 
50s. and 44s. 6d.; gloan, 47s. and 44s, 6d.; Summerlee, 49s, 
and 44s.; Calder, 48s. and 43s.; Carnbroe, 44s, 6d. and 41s.; 
Clyde, 45s. and 41s.; Monkland, 43s, 3d. and 39s.; Govan, at 
Broomielaw, 43s. 6d. and 39s.; Shotts, at Leith, r and 44s. 6d.; : 
Carron, at Grangemouth, 46s. 6d. and 43s. 6d.; 2° at 
Ardrossan, 44s. 6d. and 41s.; 
Dalmellington, 44s. and 40s. 

The shipments of pigs from Scotch in the past week were 
with 7202 in met week and 7961 


5899 tons as comp 

e steel trade keeps very e wor! nai + being full 
of orders and several of them doing overtime overtime. There ere are inquiries 
here for steel rails for America, which if will be a 


in England, as the steel makers of Scotland are not prepared to 

undertake the work. Thomas steel has — been wanted for 
the States, and orders have been placed for a considerable 
pm | x for the shipment of w tonnage has also been 


g the past week there was shipped from Glasgow, locomo- 
tives to the value of £2400 for Antwerp ; machinery, £10,050, of 
which £6225 were marine engines for Calcutta, and there was also 
some valuable sugar plant for Demerara and Trinidad ; steel 

s, £18,600, of which £15,800 were railwa ns for Port 
eneral iron manufactures, £24,500, of 
tubes for Bombay, an e rest was for the most tubes, 
&e., for India ond Australia. 
There is a decided change in the circumstances of the coal trade 
within the last week or ten days. Since the epee nae pine 
tne four days’ to the five da: ae eee of coals has 
me much more a ally It has much more 


difficult to make sales for shipment. Shippers Lanne asking for | tradi 


ments have, however, 
usual, particularly from e. At Glasgow 19 7 19,178 
3 Ayr, ; Irvine, 1512; 
6344 ; Burn 23,175; Lith 5611 ; Grangemouth, 
12,674; Bo'ness, 4676 ; and Port Glasgow, 750 ; total 80,331, as 
compared wi with 55,507 tons in the corresponding week of 1885. 

The miners are still endeavouring to influence the coalmasters to 
pay higher wages by keeping certain collieries 
owners of these co and compensated for 

@ probability 


their loss by tho 


ition in order to recover the | a 


on strike, The | of 


of some of these disputes being prolonged if the Union should be 
able to keep up the rate of strike relief, between 93. and 103. a 
» which they are now paying to the men who are out. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) . 
Ir has a cheering effect to see new companies being formed, and 
t industries re-started. Without being too much of an 
optimist, I may be excused for the thought t the corner 
been turned at last, and that Wales will again have a prosperous 
run. 


It was gravely hinted about six months that Treforest Iron 
and Steel Works would fall into decay, like Plymouth, Penydarran, 
Gadlys, and Its speoiality for tin-plate requirements 

goa Bessemer and Siemens steel.” ran the 
reason ; but Iam gl repairers are at work, 
and that a re-start is certain. 

Scattered over Wales are numerous industries which a small 


Welsh Ae London Manchester and Birming- 
ham merchants, and small capitalists as well as e, of English 
towns are deeply interested in the brushing away of the — m 
the a & and I think there is now strong ground for giving 
ew companies are being formed, new movements are 
in Cardiff to start a = refinery, and 
obtain the sacc e from coal. This pe 
number of men, and lead, I believe, to that increase o! 
traffic apart from coal which is so much required at port. 
Swansea, too, is on the alert, as shown by Mr. 's letter in 
superiority of that port for a mail 


— ‘coal companies are forming, and one of the latest has strong 
merit, This is the Aber Rhondda. This is floated in £10 shares, 
total capital £10,000, and a leading subscriber is the well-known 
D. Owen, Ash Hall, Cowbridge. 

Several house fire collieries are being offered for Laat contract, 
and on the tide of a revival may be taken up. But in connection 
with collieries there are, I must admit, some rumours circula 
of ible financial disaster, which is the outcome of the long 
at eee g struggle ; but we must all hope that stoppage may be 


Judging from exports and outputs there is a good deal more 
vitality in the coal trade. Newport sent away coastwise 27,000 
tons last week, and Cardiff exceeded its previous total by over 25,000 
tons. If this should keep on the  eowiy total may not compare so 
badly with the previous, though I see that a local contemporary 
affirms that month for month the last twelve months, as 
compared with the previous twelve months, there is a falling off of 
400,000 tons in the coal exports to foreign destinations from Cardiff 
alone. This shows the hard times which must have been endured 
coalowners. 


are still upward. improvements are to 
seen in at the chief i i 


ihe question of best and not cheapest pre 

I noticed lately the growth of the use of tthe electric t in 
connection with collieries. It was first tried at the 
Colliery, and lately introduced to the stables and main levels of 
one of the Plymouth company’s pits. Now the whole question has 
been brought in a masterly manner before the notice of the South 
a Institute of Engineers by Mr. Hann, one of the Powell 

Duffryn managers. Mr. Hann’s theory was to have no naked 
light in the colliery at all, but to Tight the miners’ lamps by 


electricity from accumulators in the colliery. The meeting listened 
favourably to the details of patent, and it it was decided by several 
coalowners present to try the plan. 


4 Monmouthshire coalowners are wa! up to a necessity of 

the for obtaining a line to Cardiff next 

ort is certain. Until they have a railway 

ges cannot compete — with Glamorgan. Some samples ‘of 

Rhon coals, but is done in the eagerness to push le, 
handicapped as they are with difficulties, 

The tin-plate e is not so satisfactory again. Most of the best 
makers are well sold, so are safe for a month or two. Present 
prices are 3d. lower than last week, but few sales effected. Market 
gee : Bessemer, 13s. 3d. to 13s, 44d.; Siemens as much as 


A large meeting of delegates has been held in Cardiff to 
against the offered reduction, and provide for men who are ered 
out, Makers are asking men to give so many boxes per week free, 
and in many quarters this is resisted. If what I hear be true of 
the amounts that tin-plate workers can earn in the Swansea Valley, 
the more conviriced am I that the men will do a similar amount of 
mischief to their trade as was done by ironworkers to theirs in 
unionistic days. Said the late Mr. Crawshay to a friend: ‘I 
would have gone on working until every yard of my park was 
they bed with iron; but when my eS would not give way until 
had consulted the Union agent, then I let the works go out of 
batt acd, for all I cared, for ever.’ 


NOTES FROM GERMANY. 


(From our own Correspondent.) 

In the pig iron market of Silesia there is still a good deal 
movement, caused rather by the e 
the enhanced duties next January, t! 
and foundries; and 

prices are maintained steadily @ prospect of a 
advance in them in a little while. Crude iron varies now in price 


eee oS ee The rolling mills have abund- | histo: 


ance of orders from near and t parts—more indeed than is 


commonly the case in November—for merchant iron, plates, and 
were | rails, which excites h that at last the worst of depres- 
sion yet experienced away. Bars are noted 88 to 93; 


to 
boiler plates, 130 to 138; thin sheets, 123 to 125; girders, 80 to 90; 
angles, 100 to 105; i 


conflict between Austria-H' Roumania now 
amicably settled, so that sendy terri of gas and other good 
sorts of bituminous coals { the —_ towns 


to the same 


district. 
ith the exception of wire rods and thin sheets, which are a |. 


little dearer, there is change to note this week concerning 
the iron market of Rheinland- Westphalia, all other articles having 
maintained their prices, a result whi 

satisf: - Native ores remain 


7 of overland tra: 


great a demand for it be there in the very near future a rise in 
rice is expected. egeleisen is going off well for export, 
‘oundry is a little more aely, Luxemberg forge free at works costs 
35.50f. to 36f. p.t. Westphalian sorts are unchanged in price since 
— quoted. ere is a good sale for most kinds of wrought iron 
i the works are ful but more could be 
for if railway rates could be lowered. Prices, on the whole, 
do not rise, caused, probably, by many works still continuing to 
sell at the whole prices; but this state of things will soon cease, 
as last week the ironmasters all met at Diisseldorf and came to an 


has as to future prices and conditions of sale for 


iron and stee! 


cep them at full work for six oan to 
Stak demand has set in ~ drawn wire and wire 


prices being remunerative. The list quotations 
and steel goods are: For 
in steel up to 112°50, 


tron in steel 118 to 19008. pte wheels and 15 
the set, steel tires 210 to 225. The constructive ironworks are in 
no better position than when last 


The brassfounders have received an ux of orders, which will 
keep them well employed this saath, "-} at prices unchanged 
from the last notation. 


In Belgium prices are main’ h the curtailed ou 

bars being quoted at 100f., angles liste plates at 120 
engine and machine makers complain ‘low loudly of want of 

The works in France, which hold strictly and firmly to ee 
convention, have met the buyers, who endeavoured to force down 
prices by announcing that they had lengthened the term of their 
combination for six months, and threatening further restriction of 
output. The works are, in consequence, complete masters of the 
situation at 130f. fer merchant iron. 


pany 
oine, to China, as is said in some quarters by 

invitation from one of the most influential and powerful 

in the country, to t about the pore «Ame ype of very exten- 

sive arsenals and shipbuilding yards. This 

He will, however, that the French have anticipated him in 

these two matters; but, at any —, he goes in the interest of 


Belgian industry, and e masters 0 
from his all our rivals—America, France, Belgi = 


some oe = | to know that England was worthily represented by 
some oneas eminently qualified forthe unde as Sadoine. 
No nation is in a position, 7 or indus ivea return 
to China for favours received lik it 
exceedingly mortifying to toma too late that England 
received its legitimate share of work or orders given out in Chinn 
simply because it had failed to take the same initiative, and have 
as a representative the right man in the right place at the right 
time. With so conservative a —_ as the Chinese it was a 4 
blunder, an ignorant want of appreciation of the situation, to 
allow Krupp to take the first order ever openly tendered for in the 
country, for England ought to have secured it @ tout prix, and 
doubtless would have done so if a ren representative had been 
on the spot at the right time, even if only with the lukewarm 
assistance of our diplomacy, which, in the case of other nationalities, 
that at Elbing—Se Yard—at the 
t is u's 
time, torpedo boats are Austria, ussia, 
» China, and Japan, and that, through the im fees 
in bo! "boats and engines, those already tried have a a speed 
of twenty-four knots an hour! 
which appear to warrant success, have been made here 
ening or consolidating Mg oy and naphtha, for the 
nsport. The material—at present 
secret—by which this is accomplished is a well-known comm 
the t it is no ie process, as it is regained. 
The advantages claimed afe that no —v takes place, and, 
consequently, that no explosions that there is a 
gain in freight; for instance, end Vienna, 
0 per cent, 


SourH KensincTon MusruM.—Visitors during the week ending 
Nov, 20th, 1886:—On Monday, Tuesda any and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 7; mercantile marine, 
Indian section, and’ other esllections, 3600. On Wednesday, 
Thursday, and admission 6d., from 10 a.m. to 4p.m., 
Museum, 894; tile marine, Indian, section, and other 
collections, 143. ‘Teal, 11,683. corresponding week 
in 35,276,856, years, 13. . ‘Total from the opening of the Museum, 

25, 

THe New Eicut-Inch Gun.—The Ordnance 
ry eye is much pleased, the Army and Navy Register says, 
with the performance of the new 8in, steel gun _ Sandy Hook, 
“ This gun, which weighs thirteen tons, and whose length of bore 
is thirty calibres, was manufactured at the West Point Foundry. 
The tube and jacket were obtained from Whitworth, and the hoops 
and the breech mechanism forgings from the Midvale Steel Com- 
pany. The gun was first pyc the German brown 
powder, when the following results were reached :—With a charge 
of 1001b., and with a shot weight ng 182 lb., the muzzle velocity 
was 2145tt., and the pressure 
velocity was 1942ft., and the pressure 32,250lb.; with a shot 
weighing 286 Ib. the velocity was 1795ft., T700tt., and the pressure 32, — 

was next tried with Du Pont’s brown prismatic 

being the same. The velocity with a 235 1b, 
and the pressure 32,9501lb.; with a 286 lb. shot the veloaty 

was 1820ft., and the | 35,450 Ib. The gun has been 
thirteen times, and now be turned over to the testin 
It is worthy of here that when this gun ao ae e — 
pressure This is almost exactly verified firing 
with the Du Pont powder.” 


GuINNEss’s BREWERY.—The Dublin 


acres. It was not, however, until the last twen' that 


used 
of beer; ars the cial statistics have r 


= 

» Lne Hee Crs GULLS Ww Ug ney 
can conveniently get through, and in consequence the prices 
have been 
have ord 
come. A 
nails, without prices afiected, however, tho’ 
raw materials, as pig-iron, billets, and wire rods are 7 tee 
capital would set in motion, and I hear of inquiries being made which 
may result in business. 
hin sheets 123 to 125 and higher, heavy stee 
tes 143 to 145, iron wire rods 95 to 100, in steel 97 to 100, riv 
longer firm at 5s. The best prices now prevail in the house coal 
district, and most of the districts of Rhymney, Bargoed, and other 4 
valleys are busy. The Powell Duffryn ~ in the Monmouthshire ; 
districts are doing well, and complain only of shortness of hands, 
The coke trade of Monmouthshire is nothing like so good as it 
used to be, the Rhondda Valley now having a strong superiority of 
business with adjoining districts, such as the Dinas Main. 
Liwynypia coke has perhaps the widest of all range, and is known 
in eve: rt of the world. 
= ——— made _ to . with labour and make water and wheel do 
i 
ees brewery, which is now 
far and away the largest in the world, has had no very remarkable 
ry beyond its regular and marvellous prosperity. Its rise and 
Hess has been due mainly to the excellent quality of the article 
produced, and also to the skill and enterprise with which the busi- 
ness has been conducted by its late proprietors. In 1759 the St. 
James’s Gate Brewery was owned by a Mr. Ransford, and contained 
only one mash-tun and a seventy-barrel copper. It was at that 
od that the concern passed into the hands of the Guinness 
Family. The property was then only about one acre in extent; 
. now the breweries and other buildings cover between for and 
le. These come into competition with sea-borne coal from 
" enormous size and trade of this brewery, but those who have an 
opportunity of of our metropolitan breweries— 
Messrs. Barclay, Perkins, and Co.—may obtain some idea of the 
St. James’s Gate Brewery when we state that its output is as near 
as possible three times as much as the London brewery referred to. 
Bilbao @ syndic: the object of Guinness’s bre 
regulating monthly the prices of ores sold there. In pig iron ops in the 
especially for forge purposes, a good sale is being effected, and recorded this 
prices are firmer and maintained, and in the Siegeriand there is so im van, 


Nov. 26, 1886. 


THE ENGINEER. 


NEW OOMPANIES. 
Tux following companies have just been regis- 
tered :— 


Aber Rhondda Coal Company, Limited, 
Registered on the 15th inst. with a capital of 
a 000, in £10 shares, to carry on the business 
of colliery proprietors, coke manufacturers, and 


miners. The subscribers are :— 

Gano 

wen, 8 rgan . 
Matthias, Pont ypridd, contractor | 

Pon contractor .. .. 
R blic accountant .. .. 1 
R. Wain, Penarth, wine merchant .. .. .. .. 1 
w. W. Bartlett, Penarth, accountant 1 


The number of directors is not to be less than 
threenor more than five; qualification, twenty-five 
shares; the subscribers are to nominate the first; 
the company in meeting will de determine 
remuneration, 


Anglo-Spanish Gas Company, Limited. 
Phi company proposes to acquire concession 
‘or gas lighting and otherwise in cities Be snag 
po other places in Spain and her colonies 
uire ex: gas other wor 
pe wey the 17th inst., with a capital of 
£200, in £5 shares, The are :— 


*J. Ernest Spencer, 4, Brick-court, Temple.. .. 
«WwW. Coward, 143, Queen Victoria-street.. 

*W. C. Parkinson, Cottage-lane, City- road, mamt- 
facturer ee ee 
W. P. Gibbons, Dudley, gus-engineer wo 
*D. Howard, West Bromwich, manufacturer 
8. Spencer, é. E., 3, Queen-street place .. .. . 
Gibbons, Dudley, manufacturer... .. 


The number of directors is not to be less than 
three nor more than seven; qualification, £250 
of nominal capital; the first are the subscribers 
denoted by an asterisk. Remuneration, £100 per 
annum and 1 per cent. per annum on the sub- 
scribed capital; in the event of the number of 
directors exceeding five, the remuneration will be 
increased proportionally, 


Castings Improvement Syndicate, Limited. 
This syndicate was registered on the 11th inst., 
with a capital of £30,000, in £100 shares, to 
acquire from Thorsten Nordenfelt, O.E. of 53, 
Parliament-street, the right to work for a  Timited 
period certain patented inventions for an improved 
Inethod for castings in wrought iron or steel. 
‘The subscribers are :— 


Shares. 
J. M. Berner, 7, Fenchurch-avenue, merchant .. 20 
M. Delmard, ‘ola Charlton, Kent, enginoer .. 2 
it Beoham, 5, Roland-houses, ‘ship 
M Moore , C.E., ‘Longwood, “Bexley co oo 
A. A. Clark. 87, Addison- road, m: erchant 20 
Hy. Seebohm, 22, Courtfield- ouiein South Ken- 
sington, steel manufacturer .. 5 
F. Park, near Leather- “ 


The number of is not to ‘be than 
three nor more than five; the first are Lord 
Thurlow, of 33, Chesham- place, B. T. Moore, and 
Thorsten Nordenfelt; qualification, £500 in shares 
or stock; the company in eum meeting will 
determine remuneration. 


Electric Sewage Utilisation and Improvements 
Company, Limited. 

This company p to h certain 

= and other premises described in an un- 

tered agreement of the 13th ult. between the 

Internationsl Canalisation Company — H. de 

Grousillieres and Co., of Berlin, and others—and 

Arthur E, Woodington, as trustee for this com- 

pany. It was incorporated on the 15th inst., 

with a capital of £500,000, in £1 shares, 

being taken to carry on the business of 

in all branches. The subscribers are :— 


A. E. Woodington, 33, The Chase, Clapham 
L. Herta, 19, Canfiold-gardons, West Hampatesd 
an fie ens, Wes' 

F. Howard, Bromley Common, Kent .. .. 


G. smith 3, Copthall- ‘buildings, stock and share- 
er 


44, Hereford- road, Bayswater 
R. Morgan, Riverhead, Sevenoaks, ee 


without special articles, 


Shannon File Company, Limited. 

This company was registered on the 12th inst., 
with a capital of £50,000, in £10 shares, to manu- 
facture and v an invention called “the 
Shannon File,” and to acquire the following 
letters patent :—No. 3075, dated 29th July, 1879; 
No. 4159, dated 29th February, 1884; and No, 
4471, dated 30th March, 1886, and also "the rights 
under the following application for patents :— 
No. 10,215, dated 10th August, 1886; and No. 
12,355, dated 29th September, 1886, "The sub- 

are: — 


Shares. 
9, street, Regent-street, ohar- 


he en nsquare, m 


J. Pain, 15, Kilburn-square, accountant’s clerk 


The number of directors is not to be less than 
three nor more than five; qualification, twenty 
shares, remuneration, £1 1s. for every meeting 
attended, The first four si are the first 
directors, 


S SESS 


Consumer's Economic Water Softening and 
Purifying Company, Limited, 

This company proposes to carry into effect an 
agreement of the 25th ult., between the Atkins 
Filter and Engineering Company, Limited, of the 
first part, the Provisional Syndicate, Limited, of 
the second part, and Charles Imray, for this com- 
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yest, Ser the third part, for the purchase of 
| to use certain patents in the counties of 
Surrey, Sussex, Kent, and Hants, and to manu- 
facture and deal in filters, filtering materials, and 
apparatus. It was registered on the 17th inst., 
with a capital of £150,000, in £5 shares, with the 
following as first subscribers :— 


Shares. 
F. H. Atkins, C.E., 8, Bouverie-street . 
161, Fleet-street, consulting engi- 


Church, 17b, Great George-strect 
Clem: 


P. 
J. 
Vv. 
A. 


toa company .. .. 

The number of directors than 
three nor more than six; qualification, twenty 
shares ; the subscribers to the first, 
and act ad interim; 125 per 
annum 


AN OLD AMERICAN RAILWAY , 
CAR. 


branch of the Union Pacific road an old dilapi- 
dated car. Its exterior is in sad need of 
ter’s brush. Its interior is rough and dirty. 
t is fitted up with rough bunks, and is used to 
aie section hands from point to point. A 
close tion, however, of its present condition 
will reveal features which would puzzle one who 
o. Here and there will be 
gilding. The woodwork, if 
ou —_ so the soot aan dirt, will be found to 
zone and black walnut. In short, 
itisa salle fi now 
**takes in lodgers,” like the traditional landlady, 
it has ‘‘seen better days.” The poor old, shabby- 
oe common-carrier was once considered the 
est car ever built in the United States. 
Mechanics from all parts of the country, who 
were master workmen, were secured to work in 
its construction. It once shone yy in red 
velvet and gilding. It is in short, the famous car, 
“Abraham Lincoln.” This car was built in 
Alexandria, Virginia, i in 1864. It was intended 
for a directors’ car, to run on the military rail 
roads; that is, the roads which ran into the 
section of the ws where heavy fighting was 
ons on. These roads had either been seized 
trom the Secessionists or appropiated by the 
Federals, as the case may be, and this car was 
used by "the directors of the roads and by the 
military officials. It was, at the time, considered 
par excellence. It wore all the trappings belonging 
to wealth and rank. It shone resplendent in 
scarlet and _ Soft Turkey carpet covered 
its floors, velvet couches and chairs adorned its 
central reception room. At one end were state 
rooms for sleeping purposes, at the other was a 
dining room and kitchen, over which presided a 
chef of supreme attainments in his profession. 
Statesmen, famous over the civilised world, 
reclined on its upholstered couches and dined at its 
tables. The original cost of this car was something 
over 30,000 dols, When Lincoln was assassinated, 
to this car, his namesake, was entailed the duty of 
conveying his remains to Springfield. From the 
performance of this duty, the car attained a 
national sag a and speculators began at 
once to make bids for it, with a view to putting 
it on exhibition in dime museums. To prevent 
this the car was bought up by Mr. Lincoln’s old 
law partner, Mr. Ward on, now a resident 
of Denver. He ‘purchased it at a Government sale 
at Alexandria in 1865. Shortly after Mr. omg 
had bought it Secretary Stanton wrote 
letter begging that the car be kept out of ¢ the 
hands of exhibitors. This Mr. Lamon assured 
him was his intention. In 1866 the car was sold 
by Mr. Lamon to Mr. Henry 8S. McComb, of 
Delaware, one of the Fw of the Union 
Pacific, for that road. It was then used to bring 
out from New York Mr. T. C. Durant and party, 
who made a trip to what was then the western 
terminus of the road. At that time the different 
tribes of Indians along the line were throwing 
obstructions in the way of the further progress of 
the road, and in this car the officials met repre- 
sentatives of the various tribes to discuss the 
matter. On the return of the car to Omahait was 
held here, and was used as an officers’ car up to 
1869. It was then, on orders from Sidney Dillon, 
changed to an emigrant car, and remained in that 
service up to 1874. Afterwards it was sold to the 
Colorado Central for 3000 dols. and marked 
“* Colorado Central No. 4.” It was used by this 
road asa chief engineer's car. In 1879 Mr. Lamon 
was making a trip to Georgetown over the 
Colorado Central. Walking along the platform 
while the train was waiting at a station he saw an 
old car which attracted his attention. Something 
about the springs seemed to him rand he 
stooped to examine them. One of the brakemen 
noticed him and went to Mr. Loveland, who was 
a oe told him that there was a man outside 
who was | i the car in a suspicious manner. 
Governor Loveland came out and —— the 
name of the suspicious character. ard H. 
Lamon,” he said. ‘Then you are aa man who 
sold this car to the Union Pacific twelve years 
” And so it turned out to be. The old car 
has been knocked around from place to place, at 
every move descending lower and lower from its 
exalted height, until now in its battered old age, 
it transfers the section hands from point to point 
over the road.— Omaha Republican, 


THERE is on the Marysville and Blue dag 


Naval ENGINEER APPOINTMENTS.—The fol- 
lowing appointments have been made at the 
Admiralty :—John C. Weeks, fleet engineer, to 
the Hotspur; Inspector of ” Machinery Henry 
Benbow, to the Victor Emanuel, additvonal, for 
service in Hongkong Yard; Charles Lane, chief 
engineer, to the Vernon, additional; Edwin J. 
Jeffery, engineer, to the Flamingo; William J. 
Abbott, engineer, to the Buzzard; Thomas 
Thorne, e , to the Victor Emanuel, addi- 
tional, for ongkong Yard; Henry J. Lock, oy, 
neer, to the Griffon; William Cook, engineer, to 
the Euphrates; J. a assistant engineer, to 
the Brisk; an ighton, assistant engi- 
neer, to the Asia, 


THE PATENT JOURNAL, 
Condensed from the of 


Applications for Letters Patent. 


tents * communicated” the 
name and address communicating party are 
printed in italics. 


16th November, 1886. 
RING MeTaLs, 
14/822, &c., for CANDLES, D. W. C. 
m 
14, gy and Haviine Macuivery, A. G. 


Adams, Liv 
14, S24, Fone UARD, M. Roberts and E. Thicket, 
14, Canziers for Szats, G. and E. Woods, 
14308, Keyways in Bosszs, &¢., F. 
Surimps, &c., E. H. Chesterton, 


14,828. CourLina Apparatus, E. Fox, London, 
14,829. Coin JEwEL OnNaMENT, M. Welchman, 


mdon. 
14,830. PuorocraPHic Dark Siipes, C. J. Murton, 
Newcastle-on-Tyne. 
Men Wine Fasrics, J. 8. W. Whitehead, Man- 


14,832. and Dovus.ine Fisrzs, H. Stevenson, 
J. Webb , and 8. Hallam, Manchester. 

14,883. Bars and Piares direct from 
Merat, ©. M. Piclsticker, London. 

14,834. CaNDLEsTIcK, L. 8. Plowman, 
Bicknoller. 

14,835. Lusricatinc Composition, F. T. Archer, G. 
W. ardy, . Archer, 

14, Inons for Fasaics, &c., J. Redman, 


14.837. SkyLicut or Fan.icut Opener, H. K, Brom- 
head, London. 


14,838. Price Tickets, C. Gulath, United States. 
14, ComMonE, H. A. de Salis, 


Lond: 
14,840. Con, CaRrponisine or J. Young, 
1 Bea Mo d Macurng, T. R. Cattell 
841. OWING an DING 
. and A. H. Summers, London. 
— Gumuine of Lasets, &., W. Mawson, Lei- 


14.843. TREATMENT of to Convert into a 
Propuct, W Thornycroft, G! 4 
and W. Chaloner, 


14,844. Protectors, W. 
Preston. 
mee Drivine Gear for Fans, &., R. J. Hodges, 
on. 
14,846. Lamps for Buaninc Hyprocarson and other 
Ooms, D. C. Defries, London. 
14,847. DousLe-action Cutrers for NewsparPers, &., 


A. J. Sutton, London. 
14 VENTILATING Buitprxes, G. Barker, Birming- 


m. 

18,49. Zinc WaTER-TuBeEs for Cut Fiowers, W. and H. 
ristmas, London. 
4,850. Socket for EaRTHENWARE, &c., Pipes, 8. 8. 
and H. F. Green, London. 

14,851. Evectric Incanpescent or GLow Lamp Hoip- 
Apparatus, J. G. W. 

14,852. Improvep Toy or R. J. H. Eccles, 
Brixton. 

VerticaL Steam Borers, J. H. Hopwood 

u 

14,854. Rotary Vatves, G. H. Wailes, London. 

14, 855. Barres, M. E. , Lon 

14, "856, Generation, &., of Morive-Fiv, 0. G. V. 
Stenberg, London. 

14,857. Cigarettes, E. C. Allam, London. 

14,858. Fire Doors for Borters, &., P. Jensen.— 
(Messrs Hoy and Bussman Hamburg.) 

14,859. Paper Fives, H. J. Haddan.—(A. B. Sherwood, 
United States. 

14,860. Rartway Car Couptines, H. J. Haddan.—{D. 

On, tin K B. Ford, Edgbaston. 

4, AILWAY CHaiR Key, B. 

14’ 862. Gregory, E. W. Adcock, 


and J. W. on. 
1 Sa Mera Bars, P. and W. Medart, 
mdon. 
14,864. Docrors for CaLeNpER Ro.is, R. Smith, 
Londo: 


mn. 
14,865. STRENGTHENING Paper Ba E. Mileson, 
Wooeford. 


14,866. Fasteninos for L. Sanders, London. 
14,867. Execrric Switca, J. D. F London. 

14, Rivetrinc Copper VESSELS, H. J. Worssam, 
14, $00, Msra.tic Boats, H. F. Coombs, 


14,870. Steam Motive Power Enarne, J. Tangyé and 
R. J. Connock, London. 

14,871. TELEGRAPH H. Johnson, London. 

14.872. NovEL MANUFACTURE of WATERPROOF GLOVE, 
8. W. Silver, London. 

14,873. CooLine of Liquips, H. H. Laxe.—(M. Hanford 
and C. C. Hanford, United States.) 

14, o> BREECH-LOADING Fire Arms, A. Bertrand, 

14,875. &c., from Ores, J. R. 
Francis and F. F. Jones, London 

14,876. Carn Axes, E. Peckham, 

14; 877. VEHICLE AXLES, E. Peckham, London. 

Ty 878. Hawks for H. Lake.—(R. R. 

MBRELLA STANDS, Cc. W. 

Uni States.) 

14,880. Meratiic Latuinc, H. H. Lake.—(J. W. 
Kensett, United States, 

— VEHICLE Tops, A. J. Boult.—(@. Gifford, United 


tes. 
14,882. Sewine, A. J. Boult.—(C. M. Hooker, United 
States.) 


17th November, 1886. 
Mera.uic Bet, &c., for a CHILD’s 
Y, ht, Hockley. 
14, 884. Wire Busps for VENTILATING RalLway, 
CarriacEs, J. W. C. Doyne, 
14,885. INTERCOSTAL &c., H. Withy 
and @. W. Sivewright, Stockton-on-Tees, 
14,886. for Borers, D. George, Birming- 


14 887. Creatine Dravaut in Borer Fives, D. George, 
B ham. 


14,888. Winpow FasTEninos, J. Brown, Glasgow. 
14,889. SectionaL Warpinc Macurng, J. H. Stott and 
J. Smith, Manchester. 
14,890. MECHANICAL Toy, T. RB Weston, London. 
14,891. Rotary MULTIPLICATION TABLES, &., 8. H. 
14002 ot. &c., G. Clegg, J. Thomas, 
4, INDING ‘ARN, 2 
and Halifax. 


14,808. Pressixo Grass, &c., A. C. Smethurst, Man- 
ester. 
14, Marcuss, &c., R. Galland-Mason, 


ug 
14,895. CLocks, H. Davey, ee 
14; 896. Fuses Boxes, &c., R. Gallan 
14. Faciuitatine the Removal Mup from Stream 


14,898. GILL Boxrs, J. A. Berley.—(@. Riche, France.) 
14,899. and PRoFiLina, T. Gare, 


14,900. Routers of Carpina Enaings, 0. 
Eastwood, West Bowling. 

14,901. Rings ATTACHED to WHEELS for SUSPENDING 
Cortarns, J. W. Thomas, Oswestry. 

14,902. ELecrric Motors, G. Price.—(L. Gur and B. D. 
Fournier, Paris ) 

14,903. Macuinery for Drituinc Rock, &,, J, G. 
Cranston, Newcastle-upon-Tyne, 


14,904. Lowzrina, &c., Persons from or to the Uprzr 
of Hick J. Coulson, Buckie. 
Printina, , J. E. Singleton, and J. 
‘almsley, Barro 
14,906. Raitway, &c., Coup.ine, J. Hartill, Dudley. 
ee. for PzrampuLators, J. Aylward, 
‘en! 
14.908, over ORDINARY 
Roaps, 8. W. T. 
Sopportina, &. ‘ENNIS W. Hornsby, 


14,910. CarTrivce Beit, W. Hewitt and T. Dincen, 

Stoppers for Borries, &c., C. Turner, Man- 

14, as. SPINNING Macaryery, G., T., and J, W. Beth- 
Manchester. 


14,918. Raitway Trucks, R. Wilson, Manchester. 
14,914. ENvevopes, A. Barker, Levenshulme. 


14,916. Bours for Doors, &c., A. Edmondson, . B. 
A. Proctor, Yor Yorkshire. 
14,91 ICTURE K, ville, Birmingham. 
14, D. D. ‘Austin.—(R. Catton, Sand- 
wre 
14,919. Heatep Launpey, &., Irons, J. Wood, 


14,920, VaLentixe and other Presentation Carns, Y. 
Bockl and 8. Nathan, 
London, 


14, 924. Jomnine together Tosinc, D. Joy, London. 
14,925. Corton, d&c., W. Catterall, W. Riley, 
B &., F. E. Hollyer, 

14,026. ASTENINGS for BRACELETS, 
Brentford. 

14,927. Castine Metats, J. R. Whitney, London. 
14,928. Castine Metats, J. R. Whitney, London. 

14,929. Darvinc Be.ts and Wuegis, W. L. Purves, 
Wimbled ledon. 

14,980. Ciosets, &c., G. J. F. Tate, London. 

14,931. Frames of Ixpra- -RUBBER, w. Burns, London. 

14,982, Bra Inpicators, H. Crookes and H. W. 

London. 

14,933. BELF-ACTING Byg-pass Gas VaLvss, A. 

=a and W. Smith, London 
984. RAISING SasHEs, &c., T. Cooke and W. H. 

London. 

14,935. Larter Box, M. N. Nathan, London. 

14,986. Auromatic Water Moror, W. J. 8. Barber- 
Starkey, London. 

14,937. Preventine the Escape of Noxious Fumes ‘rom 
ExecrricaL Batrerizes, M. Bailey and J. Warner, 


London. 
14,938. Move Power Encines, A. C. and J. Sterry, 


ndaon, 
14,939. RecuLatine the of Water to WaTeR- 
cLossts, E. Smith, London. 
1 ee Bags, J. Brooks and W. 8. Wooton, 


14,941. AUTOMATIC Stop Mecaanism, J. Paterson 
and T. Broo’ 


14,942. VOLTMETERS, Raworth, London. 
14, ApapTinc Execrric Licut APPLIANCES to 
CLES, &c., C. Ferranti, London. 
14, Tose Brusu, T. Sadler, London. 
14; 945. Tube Stoprer, W. Seymour, London. 
14, 946. Preservine Hives, E, A. Brydges, London. 
14,947. Feames, E. A. R. Geisler, Londen. 
14,948. Heatine Recovators, G. P. Réal London. 
14,949. Burneas for Perrotecm and other Lames, A. 
Cautius and C. Pataky, London. 
a. Grinpinc the Epces of Butrons, J. Mabla, 
on. 


14,951. Unper Vests, &c., M. Orr, London. 
14,952. Coatinc Iron, &c., with Tix, D. Edwards, R. 
Lewis, and P. Jones, Morriston. 


18th November, 1886. 
14,953. Beer, &c., Taps, J. G. Redgrave, Birming- 


14,954. Larcnes for Doors, &., J. and G. Turner, 
Yorkshire. 
Artracutne Brush Heaps to their Hanpizs, J. 


14,956 REELING SILK from the Coc on, E. W. Serrell, 
Paris. 

14,957. Vatves for the Suprty of Liqv1ps, 
Barr, Glasgow. 


14,958. DistiLLaTion of Tar, &c., W. Burns, Leith. 
14,959. Corsets, J. B. Seel, Manchester. 
14.960. COLLAPSIBLE DRINKING Cups, H. Levetus, 


Birmingham. 
14,961. Dar ApsusTING APPLIANCE, W. Hewitt and T. 
Din Leeds. 


een, 
14,962. Smoke Consuminc Fornaces, &., H. N. Box 
and H. Davison, Manchester. 
Kevep MusIcAL INSTRUMENTS, H. C. Hiller, 
i 


ington. 
14,964. EXPELLING CARTRIDGE Cases from FIRE-ARMS, 
W. HL Beck.—(A. Francotte, Belgium.) 
14,965. Fastener for Boor Laczs, C. H. M. Wharton, 
Manchester. 


14,966. Bearines to VeLocipepss, J. and 
C. J. Howes, Cambridge. 
14,967. Removine Incrusrations in Steam BoiLess, 
O. and W. T. Cooper, London. 
14,968. Fire Licutsgrs, C. Y. C. Dawbarn, Liverpool. 
14,969. Links for Darivine Cuains, &., RK, Green, 


Birmingham. 
VELOciPgeDEs, R. Green, Birming- 


14,971. Bueacainc, &c., Loose Fisre Yarns, E. and 
G. E. Su e, H ax. 

14,972. Pressine Bricks, &c, T. C. Fawcett, Halifax. 

14,973. Spanners, H. Harford and C. F. Sutcliffe, 


ham. 
14,974. Evxcrric Sarery Lamps for Muves, M. Settle, 
‘Manchester. 
1 Reapinc Macuryes, P. and T. 


14,976. Tepresenting Puayer, J, 
Melville and T. Smith, Oswaldtwistle. 
— SrreTcuer, J. Smith, Stoke-upon- 


14,978. Moutpine Gass into for 
J. H. B. Denison, ee 
979. STONEWARE, Ww. Bloeaiey, Middles- 


14, 980.” MoT vE-POWER by Water, &c., W. Aldred, 
on. 
14,981. Trusszs for Hernia, 8. Carpenter, Bi: ming- 


14,982. Rock Dritts, C. W. Thompson, London. 
14,983. ELECTRICALLY-ACTUATED MECHANICAL Devices, 
Ww. 


Serrell, Paris. 
14,984. Wash or Dip for Suxer, &c., A. Macarthur, 
Glasgow. 
14,985. &c., to guard against Fravua, G. Rae, 
verpool. 

14,986. Crank Suarts, J. M. Paterson, Liverpool. 
14,987. WeicHine Macurnss, E. Wolner, Liverpool. 
AMALGAMATION of GOLD, &c., Orxs, P. Higgs, 


14,989. Door B. Finch, Manchester. 
14,990. Toy AnimaL, G. W. Courtier, London. 
and in for ‘Same, R. Parsell, 


enby. 
14, peng Hypravtic Lirts, H. C. Walker and R. Carey, 
Sours for Merauic Tuses, &c., J. Robertson, 


14,994, Bearinos for Sprxpes, A. Behr, London. 

14,995. Lacie of Boots, &., O. J. Obbard, London. 

14,996. Execrric Governors, &&., H. J. 
Haddan.—(C. F. Brush, United States.) 

14,997. Marine Enaine Brivo TELL-TALS, R. Balfour, 


London. 
14,998, Wasuine Copper, C. W. Smallbone, 
14,999. Botts and Nots, P. de Heen, London. 
— and W. 8. Simpson, 
ndon, 


< 
ins, C.E., St. Albans 
092 Bo Ware) ondon 
4 
| 
ham. 
am. 
H. Burgess, 20, Pi 
E. F. Johnston, 3, Qu 
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15,001. Suetis and other Articies of 
bresi, A. M. Clark.—(H. A Brustlein, France.) 

15,002. Surets, B. Varady. London. 

15,003. Lusricators, W. Robinson, London. 

15,004. Gyropnonss or at Tors, A. Browett, 
London. 

15,005. Warer-ticut Doors, J. Rogerson and A. 
Downie, London. 

15,006. CrausHine, &c., Frsrous &c., T. 
Routledge. e.—(A. Abadie, France.) 

15,007. Purirication of Co.t Gas from SuLpHuR 
pee a np , C. Estcourt, H. Veevers, and M. Schwab, 
Lon 


15,008. Pexxsire, H. Lake.—{C. G. Bac, 
15.009. SEL¥Y-REGISTERING MONSY-TILLS, W.W 


ion. 
15,010. Suterts, F. McTier and J. C. Lines, London. 


15,011. Coatinc Warer-pirss, D. J. R. Duncan and H. 
C. Mylue, London. 
15,012 PorTrLanp Cement, H. Macevoy, H. Holt, L. 
White, and W. Wilders, London. 
= ARTIFICIAL Fuer, L Lilley and F. Metgé, 
ndaon. 
15 014. Examet Surrace to Currs, &., J. P. Mullins, 


19th November, 1886. 


15,015, Screw Sroprers, &c., A. C. , Diss. 
15,016. Broacnine Borris, &., A. C. 


Diss. 

15,017. SypHon Water Waste Preventers, M. Syer, 
London. 

15,018. Repgatinc Firs-arms, H. E. Procter, Darlas- 


ton. 

15,019. Kitn Fire Apparatus, &c., D. 
Smith, Inverness. 

15,020. Tires for Roap Venicte H. H. 
Hosack, Liverpool. 

15 021. GRooves in Boarps for Box-makrno, W. Cros- 
land, Manchester. 


15,022. Iscrustation Paeventer, J. Thomas, 
Newcastle-on- 
15,023 Comprxation Knire and Desk Companion, 8. 
Staight, London. 
15,024. Venritators, W. G. Sudbury and W. Spread- 
burey, New Maldon. 
15.025. Compounp Lever for Srartinc Tramcars, &c., 
W. Batchelor, 
15 the Srrar to Loom Pickers, 
. A. Craven, H: 
15, Lucirer or other Marc Boxgs, C. Baker, 
Dewsbury. 
15 028. Fastenrves for F. French 
and J. Stobie, orth. 
15,029. &c., Rotter Buinps, A. W. Read, 


15,030. Macuixss, G. Hookham, 


ing! 

15,031. DyYNaMO-ELECTRIC Macares, G. Hookham, 

15,032. Gas ENGINEs, A. 

15, 033. Looms, R. Boyd and Lepainteur, Glasgow. 

15,084. JacQUAKD Carps, B. Toone, Glasgow. 

15,035. Wirz Carns, G. and E. Ashworth, Manchester. 

15,036. SPINNING ~ one T. H. Wharton and J. 
heat 


&c., 8. Wildeblood, Stoke-on- 


E. A. Gautier, London. 
15,045. CLocks and H. 

15, 046. Sprrat Mixinc T. Lowe, ‘London. 
15,047. CourLinc, W. Munro. 

15,048. VARLOCIPEDE SADDLES, J. B. Brooks, Birming- 


15,049. Tzstisc Macurxes, G. H. Denison, London. 

15, 050. Pipes, &c., G. Jones, London. 

15, 051. Furnaces, &., J. Lyle, Glasgow. 

15, 052. CLIPPING Horszs, &c., A. Davison, 
Evectric ARC Lamps, A. J. Beaumont, 
London. 

Hypro-steaM J. Mutch, London. 

Bac Ruc Protector, T. A. Paw- 
London. 

15 ae and Parasois, W. A. Bindley and 


Sares, &c., G. Allan, London. 
15,058. Warenrnoor, &., Garments, M. Rothenbiicher, 


15,059. for &c., C. J. Jutson and F. A. 
London. 


Cotsworth, 


on. 
15,061. Brusues, G. J. Beissbarth, London. 
15,062. Revouvers, F. Praunegger, London. 
15, for Encines, &., W. Gilbert, 


15,064. Rat.way Sieerers, W. A. Brown, London. 
15,065. W. Jones, ony 
15, Sream in Bonne, E. W. Collier, 


15,067. VeLocirepes, W. E. Orowther, London. 
15,068. Lupricators, J. B. Fondu, London. 
15,069. WaLL or CEILING Coverines, 8. Fisher, 


CorK QUARTERING J. Lowman, 
15,071. Vatvetess Pomp Encines, &., A. Perrare, 


on. 
Reversinc Mecuanism for Encrves, A. M. 
Clark.{ W. BE. Tally, 
15,073. CouPLING Venicites, W. and L. 
Younghusband, and T. Hudson, London. 
15,074. PorTaBLE JiccEr, W. Shay London. 
15,075. Compmrep PortaBLe Encing and Dysamo- 
ELECTRICAL Macutng, T. L. Aveling, London. 
15,076. Prosectine O1 into Furnaces, C. A. Sahl- 
strém, Aberdeen. 
15,077. Evecrric Arc Lamps, F. C. Phillips and H. E. 
Harrison, London. 


‘ou 
15,060. Burron-Hote Curren, G. G. 


20th November, 1886. 


15,078. Automatic E.ectric Liquip Levet InpicaTors, 
. J. Ghegan, London. 
15,079. Boor Protectors, &c., W. E. Partridge, 


15,080. OrnamMENTAL Baskets, &c., W. Staniforth, 
Londo! 


n. 

15,081. Treatmsc Coat to Serarare Pynrirzs, H. 
Barclay and R. Sim , Cumberland. 

15,082. Pans, B. len, Yorkshire. 

15,083. Drivine Mecuanism of WasHInG MACHINES, 
W. Smith, D. Marks, and R. Watson, Yorkshire. 

15,084. THRASHING GraIx, J. Belfast. 

15,085. for Venicies, &c., J. Nuttall, Man- 


chester. 
15,086. and S.iprers, G. Cummings, jun., 
Pocket A. F. Wileman, 


15,088. 2. Austin, 

15,089. CALENDER, H. , Lancashire. 

15, 090. Pire Tones, T. A. W. Clarke, 

15,091. EXTENDING Sconce, C. F. cM Boyes and J. H. 

erbert, Wolverhampton. 

15,092. TusuLaR Iron Roors, W. Bagshaw, Dudley. 

15,093. SHowmne THROUGH a Frame, 8. 
T. Lander, Wiltshire. 

15,094. Supports for IncanpEscEeNnT Lamps, 
J. H. es, 

— Om “Lamps, W. J. Spurrier and W. H. Pasby, 

15,096. TeLecRaPH Posts, W. Bagshaw, Dudley. 

16,097. Mawvracrure of INGOT Movips, D. P. G. 
MattLews, Newport, 


Parntine from J. Denby, 


15.099. AnNgaLinG Grass, J. D. 
15,100. Pumprxe Esorxes, E. Clark, Stroud. 
15,101. Srapper for Parser FASTENERS, L. Myers, Bir- 


mingham. 

15,102. Looms for Weaving Fasrics, J. 
Strathdee, Glasgow. 

15,103, Tarpets of Looms for Weavine, 
1. H, Chadwick, B. Marshall, and W. Taylor, Man- 

15,104. Haviace Cram, 8. Cope, Sheffield. 

15,105. Trave.uine Sack, G. Ellis, London. 

15,106. WooL, &., T. and 8. Buckley, 


London. 
15,107. Stops for Brarines of Macnrnery, J. Haydock, 
x. 
Pressgs, G. Downing.—(M. Gailly, 
ni 
15,109. Mourapreces for Cicars, &c., H. K. Bromhead 
and R. London. 
15,110. Lorenz, 
London. 
15 111. Compressinc Powpsr, &c., in CARTRIDGE 
London. 


ASES, 
15,112. Motor for Inpustry, C. Robin, Paris. 
15, 113. Lock, J. D. Tucker, London. 

15,114. WEIGHING Macuines, P. Hobson, London. 
15,115. Sucar Warers, &c., J., J. A., W. K., and G. 


Bre Wi A. C. Hickling and 
ANNERS and WRENCH: 
H. FP. Griffin, London. 
15,117. Fastenines for Wearinc AppaREL, W. H. 
Beck.—(B. Fontan, France.) 

15,118. an 
15,119. iman, W. Herbert, 

A. Dalton, G. F. end A 


15,120. Ivory for Pianororre and other Keys, 8. 
t, London. 
1 Formine, &c., Currisa of Currina 
Ls, G. D. Edmeston, 
15, 122. Ye Carrier, &c., A. M. Clark.—{J. H. 
, United States. 
15,123. INCANDESCENCE G. C. Sillar and L. 8. 
Powell, London. 
15,124. Rorary Enorxg, F. T. Adams, London. 
15,125. Retort Fire-Bar, L. Merritt, 
15,126. Joints of &c., Hoops, W. H. 
ley, 
An AXLgs of PERAMBULATORS, &c., W. H. Dunkley, 
15,128. Direcr-actine DupLex Pumprixe Enorne, J. H. 
Street, London. 
15,129. Corkscrews, F. A. Whelan, London. 
Recuvatine the Tension of Warpin Looms, B. 


Jowett, and A. E. Parratt, Bradford. 
—_, Furnaces tor Baker’s Ovens, &., C. Hill, 


Repucine Tosutar Bopiss, W. 


on. 

15,132. Evaporatinc Fiuips, W. Boggett, London. 

15,133. Compounp Hyprav.ic CoaLine Apparatus, B, 
Walker, Hunslet. 

15,134. STEzRING Gear, T. B. Hart.—(J. 7. Hart, New 
Zealand.) 


22nd November, 1886. 
15,135. SELF-FEEDING, &c., Fire Grates, L. Hopcraft, 


jon. 
Treatment of Cotron, &c., prior t» WeaviNG, 


Man 
15,137. Anatomica, Sarery Horsesnor Pap, J. N. 


Hargreaves Inglis, Glasgow. 
15, — Brocss, A. Hutton and J. Stewart, 


15,140. H. Urwick, Malvern. 

MANUFACTURE of BotrLe Necks, T. Kilner, 

15,143. Fire-rron Rest, 
15,144. Water Taps, W. Phillipe Ipswich. 

— Prorecrors, J. Trevitt, Birming- 


15,146, Aro Dye Srorrs, T. Bang.—(Missrs. Dahl 
and Co., Prussia.) 
k for Storrinc Hoops, &c., 


mn, Halifax. 

15,14 unc for SCARVES, Collins, Birmingham. 

15,150. Pipex for Suoxise, J. Leeds. 

15,151. SELF-REGISTERING WEIGHING Macuine, W. M. 
Preston, Pagn: 

15,152. Boor and Soe Fasrenines, I. London. 

15,153. Pumps, J. 

15,154. Manuracrure of MINERAL OOL, J.T. King. 
Kennedy, United States. 

15,155. Mzasurine Tapa, J. Steel, London. 

15, 156. ELECTRICAL C. 8. E. Crakanthorp, 
and A. W. Brewtnall, Londo 

15,157. Supportine, &c., FLEXIBLE METAL 
Roaps, C. 8. E. Crakan 

15,158. Fiurers, J. E. Hi gkin and E. Perrett, 
London. 


Be.ts for Driving Macuinery, M. Gandy, 


15160. Merers, A. G. Brookes.—(K. Leitner, 

ustria. 

15,161. Atracutnc CIGARETTE Papsrs to Topacco 
Povucuss, R. M. Atkinson, Ashton-on-Mersey. 

15,162. Sprinc — FRAMES, J. E. Preston and 


erry, 
15,163. Druirtinc Fioatisc Nets, W. R. 
15,164. UnsuxkaBLe Copper, &c., Boats, W. R. Fyn- 
more, ion. 
IncaNDEscent Exectric Lamps, W. Maxwell, 
on. 
15,166. Fasrentnos for Rattway CarriaGE, &c., Doors, 
J. Wroe, Manchester. 
15,167. Atracninc Hanpies to Brosues, J. A. Mar- 
shall, Dewsbury. 
15,168. Workine Sicnais, &c., W. H. Elliott, Tip- 


perary. 
15,169. VeLocirepes, H. J. Lawson, Coventry. 
VENTILATOR and Man-HoLe, M. P. Crofton, 


Separation of Smoke from Gass, T. Rich- 
. Wills, United 


15,172. “AppuiaNce for SupporTina the Unper Gar- 
MENTS of Women, 8. May, London. 
15,173. Eoc Beaters, H. J. Haddan.(7. W. Brown, 
United States.) 
15,174. Inon Cuarns, A. Thiry, London. 
15, 175. Ozong, J. C. Mewburn.—{L. Teilliard, France.) 
15,176. Frepine Borers, E. M. B. Faull and 


. W. Cannon, 
15,177. Borers, E. M. B. Faull and F. W. 
Cannon, London. 
15,178. SHozmmaker’s Rasps, T. London. 
15, 179. Fire Licuters, 8. B. Wi 


15,180. Lock Nur anp Bout, G. A. Goodwin and W. 
. How, London. 


15,181. Avtomatic STEERING, H. 

15,182. MotHer Liquors, E. P. 
Delsel, France.) 

CARTRIDGE Macazines, E. G. N. Selenius, 


ion. 
15,184. =e, &c., G. Stierlin, London. 

15,1 85. VELOCIPEDES, 8. : 

Rance Instruments for Guns, M.J.0 Farrell, 


PHOTOGRAPHIC Camera, &c., W. P. O'Reilly, 


eo Treatment of Yeast, H. H. R. Jensen, W. B. 
and J. Brunt, London. 
Boult.—{( IV. P. Lane and A. M. 
nd, United States. 
15,190. ope hen Pianos, &., J. M. Grob, A. O. 
Sch and A. V. Niemczik, London. 


15,192. Disso.ving Views, 


15,193. Macnetic Sock Lisina, L. H. Hart, London. 

15,194. Avromatic APPARATUS for DELIVERING CiGaRs, 
&c., G. Anthony, London. 

15,195. Dritiine, &., R. Hoison, London. 

15,196. aoe DETACHING Apparatus, E. J. Hill, 


15,197. &c W. B. Basset, London. 

15,198. Conngcrioxs with Movina B. pigs, 
T. A. Garrett, London. 

15.199, I, W. Boothroyd and P. L. C. F, 
Renouf, London. 

15,200. TANNING, H. H. Lake.—({A. Millochau and F. 
Chailly, France.) 

15.201. Deoporistna, J. Watt, London. 

15,202. Ores, L. London. 

15,208. Sash W. T. K , London. 

15, 204. Locks and Keys, A. W. O. Kleinau, London. 

15,205. Tuses and Rops, G. A. Dick. London. 

15, ‘a AmaLoaMaTinG GoLp, &c., B. C. Molloy, 

Tarrwesrats, L. B. Stone, Massa- 


15,208. Stons Crusnixc Macurnery, J. 8. Gabriel, 
Deposition of Mera.s, T. Fenwick, 


15,210. Scissors, H. H. Lake.—(The Henry Seymour 
Cutler. Company, United 

15,211. Beron or Concrete, J. ¥. Johnson.—(B. Coig- 
net, France.) 

15,212. Warer-cLosers, D. Grove, London 

15 Gas Burner, E. D. and Gunyon, 

15, Macuing, W. H. Beck.—{F. Inglesias, 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office offcial Gazette.) 


348,666. Saxp anp Graver Separator, Samuel 
. Decatur, Ill.—Filed April 26th, 1886. 

Claim.—A separator for sand and gravel, consisting 

rapidly on a horizontal axis, means for conveying the 


348,666 


centrifal fogal discharge of the 


Lock ror Reverse aNp THROTTLE LEVERS, 
Chas. May, Sunbury, Pa —Filed June 23rd, 1886. 

Claim —{1) The com tion, with a lever and its 
quadrant, of a main locking — Aged an 
auxiliary locking mechanism operated .by the same 
handle that controls the main 1, | mechanism, 
substantially as eh for the — escribed. (2) 
The combination, with a lever its notched quad- 
rant, of a latch to md the lever in a position corre- 
sponding to any one of said notches, and an au 
locking device to lock the lever in intermediate 
tions, said auxiliary locking device ring opera 


e 
> ean as and for the 


the same handle that controls the latc! 


series of balls or rollers ¢, the dri shaft K, an 
with said shaft, essentially as shown and 
bed, and for the herein set forth. 
In a revolving mould for tubes, the com 

tion, with a stand having a cen’ aperture an ao an 


carrying a mould and opposite side a 
— stud fitting the aperture “a the stand and an 
ve co-incident with the ve in the 
stand, balls adapted to in 
stand and gear, substantially as 
described. 


348,755. Fexep Recutator ror Rotter Mi David 
Mackey, Batavia, N. May fess. 
Clai The combination of the hopper A 


im. — roller B, 


and hinged slotted board caliente 
lever F, weight G, and the set screw Q, which is passed 
through the side of the hopper to regulate the distance 
backward, substantially as 


348,760. Waee. Cuctivator, McGee, Scott 
County, Jowa.— Filed May 8rd, 1886. 

Claim.—Ia combination with a two-wheeled hand 
cultivator a an arched axle, two rear laterally- 
moving beams with shovels or taaboes and handles for 

¢ guiding connected therewith, the curved 
, each attached at ore end to the aale 


and one or more aw latches, all operated by the 
same handle, pt as and ori 


rant B, having notches 6 b, han 

por! latches H and I I, rods K Kl, and ame’ 
tially as and for the purpose set 

Revo.tvinc ror Castine Tuses, G. 


Adams, Waterbury, Conn.—Filed June 30th, 1886. 
Claim —(1) In Pty mould for casting seamless 


tubes of copper, the combination, with the mould 
A, of the rotating horizontal wheel H, centreing and 
said mould, and provided with a lower centre 


stud c, the base or a i, Thats a sleeve-bearing d, 

for said stud, and the circular series of balls or 

between said wheel H and stand I, 
trac! 


stantially as ed, (2) The combina‘ of the 
detachable mould A and its bowl the hori- 
zontal mould centreing an gear H, 


provided 
with a centre stud ¢, and grooved circular track f = 
its under side or face, the base or stand I, having 

central aperture or sleeve- d, for the stud nis 
grooved circular track “1, in is upper face, the c.rcular 


the wheel and beam and at the opposite end 
of the handle, so as to exert a force to move the beam 
outwardly toward the wheel and act as a brace between 
the axle and rear laterally moving beam su stantially 
as described. 


ToR Boxes, Scheef, icago, 
February 9th, 1886. 
Caie.—{1) A fixture for ref 
with 


tor 


ada; 


as 
for refri Fed boxes, the 
plate A, wing plates B ‘BI, votted thereto. and ha 
studs b, and vertically sliding 
grooves, substantially to operate as 
specified. (4) In a ictun fi for refrigerator boxes, the 
combination, with stationary plate A, having screw 
studs with 5; eprings U and nuts m, of wing plates B Bl 
pivotally secured to plate A and having studs }, of 
slots o and L-shaped grooves d, and 
te D, the whole being constructed and 
to operate substantially as described, for the 


to shut the faucet opening, bstantially 
to te operate as ,,@) In a 


Epps’s Cocoa.—GRATEFUL AND COMFORTING,— 
of the natural laws which 

rations of on and nutrition, an 
ap of the fine properties 
r. Epps has provided our breakfast 

tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. It is by is by the judicious 
use of such articles of diet that a constitution may be 
ually built up until strong enough to resist every 
tendency to . Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We = —— many a fatal shaft by 
poontes ourselves well fortified with pure blood and a 
nourished frame.” — Civil Service Gazette. 
yr water or milk. Sold only 
James E 


“Bya 


Pps & Co, 


348,709 
) 
bb, 
= 
London. 
~ 
= (3 
SFT 
we 
15,038. &e., Pires, J. Gregson, London. 
15,039. Matrasss¥s, J. P. Skinner, Sheffield. 
15,040. Coatinc Meta P.atss, |&c., with Tin, &c. 
P. Rogers and J. Player, Swansea. 
15,041. VeLocirerzs, H. J. Lawson, Coventry. , Manchester. 
348,760) 
Ss 
as and for the purpose set forth. (3) The combination, 
with a lever an 
no quadrant, of two or more latches, all opera‘ 
by the same handle, the notches and latches being 
arranged that only one latch is in engagement wi 
(348.68)] ; } plate sliding upon the refrigerator box for operating 
- | ‘ such wing plates, and for entirely closing the faucet 
4 | openings of such boxes, substantially as and for the 
\| ve set forth. (2) In a fixture for refrigerator 
! xes, the combination, with the crown plate secured 
to the door thereof, of a stationary plate secured to the 
} box and over the faucet opening thereof, of win; 
uJ plates pivotted to such stationary plate and ‘adapted 
to embrace the shank of the barrel faucet, and of a 
sliding plate arranged to operate the wing plates and 
Met M 
\ 
London. 
EEO) 
= ad 4 
Ab \O 
J 
the quadrant at the same time, substantially as and 
for the purpose set forth. | (5) The combination, with 
lever A and quadrant B, having notches b 6, of handle 
irmin ® D, links E E, pin F, and latches H I, having slots ag, 
said slots being equal in pn tothe — of a notch 
plus the diameter of pin F, substantially as and for 
the vom set forth. (6) The combination of lever 
A, q t B, having notches } 5, handle D, links 
EE, pin F, bolt G, main latch H, having slots ah and 
lug ¢, and auxiliary latch I, having lugs /f and slots c, 
d, and g, substantially as and for the purpose set forth. 
% (7) The combination of lever A, having lug M, quad- 
czik, London. 
E. §. Bruce, London. Epps’s Afternoon Cuocolate Essence,—{ADVT.] 
‘ 
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SUBMARINE BOATS. 

Tue necessity that has been found to increase the size 
of torpedo boats, whereby they are less able to approach 
unobserved and escape the heavy fire directed on them, 
will no doubt tend to bring into greater favour the sub- 


marine vessel. The advantages it possesses in the absence | P® 


of escaping steam, sparks, and, above all, noise, are so 
great that it seems strange so little has been done to pro- 
duce something practicable in this direction. Probably 
the great advance made in the speed of surface boats 
liverted attention from the matter, as it was felt they 
entailed less risk, and sailors are not uncommon in a 
dislike to travelling in the dark. The design, moreover, of 
all submarine -boats has been hitherto faulty in the 
respect that they depended chiefly on the admission of 
water to obtain immersion, an operation easily effected, 
but necessitating apparatus for getting rid of the liquid 
when required, which has very often failed at the critical 
moment, As in later designs this has been obviated, and 
thus brought the submarine vessel within the range of 
practical consideration, we propose to offer some remarks 
on the subject. The idea of navigating a vessel under 
water dates back, as far as is knowa, to the reign of James L, 
when such a boat, invented by a man named Drebell, 
was tried on the Thames. It is stated to have been pro- 
pelled by oars, and the inventor had some liquid composi- 
tion for purifying the air after use. In 1774, a man 
named Day appears to have devised a submarine vessel 
which went down with him in Plymouth Sound, and was 
not recovered for some time after. About that time 
Bushnell, an American, was working at the same idea, 
and his design seems to be the first in which sub- 
marine navigation and torpedo warfare were com- 
bined. It consisted of a covered-in wooden boat of great 


strength but very limited size, so that when sealed. 


up it only contained sufficient air to last one man half an 
hour. An oar working in a watertight joint was used to 
propel the boat, which was also furnished with a rudder 
and compass. When desired to go below the surface, 
water was admitted by a valve. To ascend, it had to be 
umped out by hand, and in case of emergency external 

llast could be detached. Her principal mission was to 
affix a torpedo to the bottom of a vessel, which would 
explode mechanically after a certain interval, or be ignited 
by means of an electric wire when the boat had retired to 
asafe distance. No success seems to have attended the 
operations of this boat, nor can it be wondered at under 
the above conditions. 

Fulton, who was the first to establish steam navigation 
in America, then took up the subject whilst in France, and 
also endeavoured to construct a locomotive torpedo. This 
was a failure, but his submarine boat was certainly an im- 
provement on Bushnell’s. It was larger, and carrying 
compressed air; the crew were enabled to remain under the 
water some hours. The motive power was defective, being 
obtained by means of a wheel worked by hand, and after a 
poner sma number of experiments they were brought to 
an end by the inventor’s early death. 

It has been stated that submarine boats were employed 
by the Russians in the Crimean War; but we believe this 
was not the case, and that the explosions our ships 
encountered were due to small stationary mines, About 
1860 a submarine boat was built in France which showed 
a decided advance over her predecessors. Compressed air 
was utilised as motive power in working an ordinary pro- 
peller, and also in expelling water admitted for submerg- 
ence, A very important addition was a small horizontal 
screw on the upper part of the boat, the revolution of 
which regulated and assisted the boat’s vertical movement 
under water. This, as will be seen ntly, is the lead- 
ing of .the latest desi the — 

renc { was a spar carrying a c of powder. It 
is to be presumed, Ae colon this boat was not altogether 
satisfactory, as a model was placed in the Paris Exhibition 
of 1867, and she does not appear to have had any suc- 
cessors. In the American Civil War submarine boats 
were employed with great bravery and pertinacity, as in 
most instances they caused the destruction of their own 
crews. They were primitive in design, the great object 
being rapidity of construction, and their equipment 
usually consisted of spar torpedoes. 

Submarine boats seem of late years to have occupied a 
great deal of attention in Russia. Between 1860 and 1870 
experiments were carried out with one designed by a M. 
Alexandrofsky, in which compressed air was again the 
motive power. Other types have been tried since, but 
none seem to have been altogether satisfactory, and did not 
command sufficient confidence to be employed against the 
Turkish ships in the last war. Other designs of submarine 
boats have from time to time been brought forward, but 
space will not permit of their description, and they have in 
few cases got beyond the paper stage. We therefore 
on to more recent efforts which have attained sufficient 
success to warrant a belief that submarine navigation may 
become an important element in future naval wars. 

About eight years a submarine boat was built at 
Liverpool from the design of a Mr. Garrett, the principal 
feature of which was the storage of chemicals to purify 
the air after use. In other respects this boat was too 
small for efficient service. A larger one was then con- 
structed, in which steam rep manual labour as the 
motive power. Some interesting experiments were made 
in her, but she was unfortunately lost off the Welsh coast. 
Mr. Nordenfelt, the eminent er of machine guns, then 
turned his attention to the subject, and has constructed a 
boat in which most of the defects exhibited by former 
designs have been corrected. In an interesting lecture 
delivered at the Royal United Service Institution last 
February, he gave a detailed description of his boats, 
and therefore we do not propose to give more than 
a bare outline of the chief points connected with 
their practical use. The first boat constructed was 64ft. 
long, propelled by an ordinary marine engine and screw ; 


about nine knots, At each end is an iron reservoir for ' 


hot water, so that when travelling beneath the surface 
further stoking is dispensed with, and the engines worked 
by the steam from the heated water in boiler and reservoir. 
This is stated to be sufficient for a run of over twelve miles. 
At each side of the boat is a horizontal screw worked by 
a separate small —_— The revolution of these pro- 

llers causes the t to descend horizontally when 
its buoyancy has been sufficiently reduced by the admission 
of water to an iron tank. ‘The reserve of buoyancy, 
therefore, brings the boat to the surface when the side 
screws are stopped. A reducing valve acted on by the 
pressure of the water is connected with the supply of 
steam to the small engine, and so controls the depth to 
which the boat descends. A circular opening on top gives 
admittance to the interior, and has a thick glass water- 
tight dome over it, through which the helmsman can see to 
direct his course with an ordinary wheel and rudder. The 
boat is kept horizontal by means of bow rudders. When 
closed up there is sufficient air to supply three men for six 
hours without causing discomfort, and therefore Mr. 
Nordenfelt has not supplemented this by any storage of 
compressed air or restorative chemicals. This boat was 
exhibited in Sweden before representatives of different 
countries, and the general opinion of her capacity seems to 
have been favourable. She was then sold to the Greeks 
early in the present year, who did not seem r to 
practically test her qualities themselves, though in the 

nce of a committee Mr. Nordenfelt’s agent carried 

out the various conditions imposed. But the princi 
object of a submarine boat is to project a locomotive 
torpedo, and this boat having then no means of doing 
so, the Greeks desired this might be added before the 
purchase was concluded. Mr. Nordenfelt’s original idea 
seems to have been to have a tube on the outside of the 
boat forward, in which the torpedo should be placed, its 
discharge being effected when desired by simply cer ga | 
air to the engines. The torpedo would then propel itse 
out of the tube, to which the water had free access. This 
would, of course, entail some system of levers worked: from 
the interior through a watertight joint. We believe a tube 
was sent to Greece but proved too heavy, and we are 
unaware whether any ejecting arrangement has since been 
applied to her. There are several objections to any 
external fitting, besides involving a loss of speed and 
liability to damage. The best place would be to build the 
tube inside the stem, with an orifice similar to the bow 
discharge of the Polyphemus; and it is a pity this did not 
form a portion of the original design. hen we are told 
a locomotive torpedo is carried outside and discharged 
mechanically, we naturally ask what success has attended 
this plan; but up to the present we have not heard the 
result. Such experience, however, seems highly desirable, 
seeing that Mr. Nordenfelt has built larger boats to carry 
two tubes in a similar manner. 

On Greece obtaining the boat we have described, 
Turkey ordered two of the larger ones, which, we believe, 
have been delivered, and should be glad to know whether 
torpedo practice from them has been carried out. There 
is no doubt, however, Mr. Nordenfelt has practically 
demonstrated that submarine boats are not impossible, 
though the fact of their being able to travel at a fixed 
depth below the surface for some hours does not constitute 
their principal merit. The difficulty of keeping an exact 
course under water has not been overcome. It can be 
kept approximately by compass, but not sufficiently 
accurate to allow such a boat to discharge a torpedo before 
coming to the surface to verify its position. By sub- 
merging the boat until only the glass dome is above water 
she mes almost invisible, and could thus approach with 
little chance of being observed. At night it would be 
impossible to detect her, owing to the absence of noise, 
sparks, or escaping steam, even with the aid of the most 
powerful electric light. In this respect she has a 
decided advantage over the ordinary torpedo-boat, and 
her employment in this condition will, we believe, 
prove of greater value than any power of complete sub- 
mergence. In bad weather, benefit may be derived from 
navigating below the influence of the waves, and if dis- 
covered protection could be found in temporary disappear- 
ance; but in the latter eventuality a speedy retreat would 
be the best course to pursue. Words fail to convey an 
idea of the excitement the chase of such a boat would 
cause. Itsalternate ap) ces and disappearances would 
assimilate to the time-honoured duck hunt with which all 
the regattas conclude, but without the certainty of capture 
this sport i Independent of its employment as 
a torpedo carrier, the submarine boat has a useful field in 
scouting and reconnoitring duties. For this service a 

ter speed is required than any of these boats have yet 
Seon given. This necessity will be found only for surface 
running, as swift navigation under water -would- be 
attended with considerable risk. In selecting steam as his 
motive power, Mr. Nordenfelt has acted wisely, as it 
gives his boat a more extended sphere of operations, 
and will enable this increased speed to be obtained without 
difficulty. A store of compressed air would, however, be 
useful for discharging a torpedo or ejecting it in the 
ordinary manner; also for purifying the atmosphere when 
immersion is prolonged. The addition of an air com- 
r and reservoir therefore seems desirable, provided 
room could be made for them. Another question is that 
of lighting the interior, and here electricity at once 
exhibits overwhelming advantages, as it does not help to 
vitiate the atmosphere like other illuminants. A small 
one and set of accumulators would thus be required. 

. Nordenfelt, however, thinks otherwise, and in the 
new boat which is now being constructed for him no 
electricity will be used. It may be observed that all this 
involves a much larger construction than any yet produced, 
and we are prepared to advocate this extension. After 
all, it is only returning in a great measure to the principal 
feature in the original design of the Polyphemus, where 
partial invisibility was secured by a minimum of hull 
above the surface. Remove the subsequent additions to 
that vessel, and we have an excellent model on which to 
construct an improved submarine boat. 

We must expect to see a reaction against the excessive 


size of the new surface torpedo boats, and it will probably 
be in favour of partial immersion. Some uncertainty 
exists as to the effect of the explosion of her own torpedo 
upon the submarine boat. This will depend on the inter- 
vening distance. With the spar torpedo it would not 
ex 30ft., which in most instances would cause the 
destruction of the boat. The introduction of the locomo- 
tive torpedo allows the interval to be increased to 300 or 
400 yards, from which point, if of strong construction, she 
would be perfectly secure. There seems to be an idea that 
the torpedo would be discharged when the boat was sub- 
merged, but as it is impossible to see ahead when under 
water, this must be done at the surface, though the boat 
may havebeen previously running submerged. The principle 
of forcing a boat down against a reserve of buoyancy by 
means of side propellers has advantages, but they must 
entail a loss of speed, which is adrawback. Mr. Nordenfelt 
considers that horizontal rudders cannot be relied upon to 
act with sufficient quickness to check the downward descent 
if the boat is allowed to leave the horizontal position, and 
hence she might descend beyond a safe depth. This is 
quite possible if the descent was made at high speed and 
large angle from the horizontal; but with due precautions 
in these respects, we are unable to see why horizontal bow 
and stern rudders could not be made sufiiciently sensitive 
to overcome this danger. Even at the speed the White- 
head torpedo commences its dive, it is not found to reach 
any great depth, owing to the action of its horizontal 
rudders, though it will occur if the angle of descent is 
large. It may be argued that there is no analogy between 
the two cases, as the impetus of the one would be so much 
in excess of the other; but this can be provided for by 
increased rudder power to be worked automatically in a 
similar manner to the torpedo. 

We have already alluded to most of the uses of an 
offensive nature to which submarine boats can be applied. 
There remains that of coast and harbour defence, for 


which they are eminently suitable. If stationed at all the’ 


principal ports there would be little fear of hostile fleets 
annoying us in the fashion so graphically depicted in the 
pages lately of the St. James’s Gazette. 

n this country we are proverbially backward in taking 
up new inventions connected with the science of war, how- 
ever meritorious; and we have not de from our 
traditional policy in this instance. We hope, however, the 
eminent naval and military authorities who bave expressed 
approval of Mr. Nordenfelt’s design will exert some influ- 
ence to get the matter taken up by our Government, as we 
are convinced that in future wars submarine boats will be 
found capable of efficient and practical service. Mr. 
Nordenfelt’s new 18-knot boat will probably be at South- 
— early next year. The results to be obtained will 
be looked for with much interest. The engines—to indi- 
cate some 1300-horse power—are, we believe, complete ; 
and the hull, built by the Barrow Shipbuilding Company, 
must be nearly ready for ee 

We cannot conclude these remarks without adverting to 
the new submarine boat which has just been exhibited 
in the West India Docks. Not having had an o tage | 
of inspecting her, we can only deal in a general way wi 
the features of this design as described elsewhere. Sub- 
mersion appears to be effected by altering the displace- 
ment by making the boat to a certain extent telescopic. 
This does not commend itself to our judgment, as slight 
injury to the mechanism by which this is accomplished 
might prevent its action. Propulsion is given by electric 
motors worked by storage batteries, which greatly limits 
the sphere of operations of the boat. We gather that no 
fittings for the working of peg have yet been pro- 
vided, and therefore we can only look upon this boat as in 
a preliminary stage in which she has shown her capability 
of sinking and rising to the surface with facility. Her 
further trials may, | ented develope attributes of addi- 
ee value, and we shall be curious to see if they are 


THE TRIANGULATION AND MEASUREMENT 
OF THE FORTH BRIDGE. 


By Recinatp E. MIDDLETON, M.L.C.E, 
No. V. 
Descriptive remarks for tables.—The following tables are 
intended to exemplify the means which have been used 
for arriving at the conclusions quoted in the body of the 


paper, and to illustrate the amount of accuracy obtained in 


the base line measurements, the wire measurements, the 
several forms of standard as compared with the one fixed 
standard 540ft. in length marked down in the North 
British Railway and the triangulations; and to these are 
added a few notes on the strength of the wire used for the 
wire measurements. 

Table No. 1 is a theoretical statement showing the 
the relative position of certain stations at the time when 
the first wire measurement was made between stations 
XVIII. and XIX., and is deduced from a comparison of 
the 12ft. rods as used for setting out the wire measure- 
ments, with the 300ft. standard laid down with the same 
rods at the time when the base line P O was measured, 
along with other considerations, the whole argument of 
which was explained in the body of the paper. The 
second table is a similar statement, arrived at by com- 
parison of the 12ft. rods with the 10ft. rods supplied to 
the order of Sir John Fowler. The tables are introduced 
to show the small difference between the theoretical and 
actual measurements. 

Table No. 3 isa ay wy between the first two tables 
and the length of the line I P, as triangulated from 
the Ordnance measurement A C; it shows the original 
length taken for the base line I P, the final length arrived 
at, and the probabe error per rod for each dimension. 

Table No. 4 is a comparative statement made between 
the wire measurements from XVIII. to XIX. and the 
rods, showing the items which went to make up the error 
of 1°5ft. in the above measurements. 

Table No, 5 shows the results obtained from a measure-. 
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ment with corrected rods of the distance on the North 
British Railway, representing 1700ft., or XVIII.-X1X. ~ 

Table No. 6 isa comparison between Mr. Meik’s three 
10ft. standard rods, taking them in groups of three, of two, 
and each separately, showing the error in these rods after 
the lapse of three years from their construction, in 540ft., 
and in the length of each rod. A similar comparison is 
made between a 200ft. steel band, the fixed standard of 
540ft., and the steel standard in a length of 200ft. 

Table No. 7 is a descriptive statement of the wire 
measurement between stations XVI. and XVIIL., showing 
the length measured on the railway on three occasions, 
and the length given by the wire as between XVI. and 
XVIII. taken on two occasions, the means of the different 
measurements, and the comparative errors. 

Table No. 8 is, first, a statement of the triangulated 
distance between certain stations; and, secondly, a com- 
parison between triangulated and direct measurement, 
with the correct lengths and the greatest and least errors. 

Table No. 9 is a statement showing the divergence 
between two distinct measurements made with the same 
rods, embracing several points; the whole being compared 
with a similar measurement made from the steel standard. 

Table No. 10 is a record of the testing of a length of 
14ft. of the steel wire used for wire measurements for 
extension and endurance. 


No. 1. TABLE No. 2. 


Theoretical correction of stations Correction of stations as deduced 
eas deduced from comparison of from comparison of 10ft. stan- 
wire measurements and length dard rods made to Sir John 

of standard rods with 300ft. Fowler’s order with 12ft. stan- 

standard laid down when base dard rods and 300ft. standard 
line was measured. laid down when base line was 
measured. 
12ft. rods were found to be #2in. 
too long in 540ft. 
12ft. rods when corrected to above 
standard were shorter thau 300ft. 
standard fin. 

ft. ft. 

Then on south side mea- 
surement is too long to 


On scuth side measure- 
ment is supposed to be 


too long to station IX. “34 stati mix. .. <9 
Distance from centre of 
north to éentre ef south 
cantilever piershouldbe 5349°5 5349°5 
will be.. .. 53492 5319 24 
684°75ft. becomes .. .. 68471 684°72 
1700°00ft. ,, «- 169991 1699 924 
Correction. north at sta- 
tion XX. willbe .. .. 
Correction north at sta- 
tion XIX. .. 0°19 0-18 
Correction north at sta- 
tion XVIIL willbe .. O14 0112 
Correction north at-sta- 
tion XVII. willbe .. 0-16 0° 26 
Correction north at sta- 
tion XVI. will be.. .. 0's. 0-202 
Correction north at sta- 
ion XV. willbe .. .. 0°26 0212 


TABLE No. 3. 


Comparison between Statements Nos. 1 and 2 and the Length of 
Base Line as Triangulated from Ordnance Survey. 


fi. 

Length of baseline assetout .. .. .. .. «+ 4013°2 
” ” corrected, statement No.1 .. .. .. 4014002 
” ” ” No. ee? oo! 
” » triangulated from Ord Survey .. 4013°693 


ft. ft. 
Standard too long in 401Sf+. 


original setting, taking Ord- 


11 
nance Survey as correct 0-493, error per rod = ‘00148 = cas in. 
Standard too short in 4013ft., 
statement No.1 .. .. .. 0509 ,, » = 00152 = au in, 


Standard too short in 4013ft. 

statement No.3 .. .. .. O24 yy » = 00061 = gan in. 
Standard too long in 4013f5. 

original setting, taking 1Cft. 

todsasstandard .. .. .. 0697 ,, » = 00209 
Btandard too short in 4013ft., 

statement No.1 .. .. .. 0105 4», 4, = 00031= ir, 


6250 

Standard too long in 4013ft., 

triangulation from Ordnance 

From this statement it appears that 

the 10ft. standard rods, and there- 

fore the 540ft. standard used in the 

work are shorter than the Ordnance 

Survey standard .. .. .. .. .. perrod.. .. (0061 = jac in. 


in 1700.. .. 03667 = 1,,in. 
TABLE No. 4, 


Statemenis of Corrections of Standard Rods compared with Wire 
Measurements, 


Figures as 

Original worked out 

statements. in body of 
per. 

ft. in, t in 


When the wire measurement from XVIII. to 

XIX. was made, it is calculated that the 

real distance between the points of supports 

The wire was, when tried, lft. 6in. 

longer than the measurement; thus the 

length measured on North British Railway 

When the rods were checked, after this mea- 

surement was made, on the 300{t. standard 

laid down when base line was measured, 

they were found to be too long, and were 

shortened until they were shorter than the 

standard gin. in 300ft. This reduction in 

the rods reduced the length measured as 103 

1700tt. by lft. lin. thus making this 

When the 12ft. rods were checked against a id 

the 10ft. standard rods—November 13th— 

the former were found to be too long in 

540ft. which is in 170ft. 2g7in..... 


1701 332 


Leaves as representing 1700ft... .. .. .. 16991133 .. 1700 133 

Therefore the 10ft. standard rods are longer : 
than Ordnance measurement in 1700ft. .. ~ 

dit‘o ditto shorter 143 

By statement No. 3 they are shorterthan .. 

If the first figure be used as the starting point 
for the correction in the second column the 
rods wi'l be shorter than Ordnance standard 


* This fizure was arr’ved at by actual measuremen*. 
¢ This figure is c.lculated from known error in rods. 


TABLE No. 5, 

Statement of Measurements of Distance Sct Out for Wire Mcasure- 
ments of troore with the Corrections madeand the Results ; the 
Rods used being Corrected to the 540/t. Standard, that is, toa 
base line measurement of 4013°897ft. 


Length as measured by rods... 1699 1127 
Deduct correction in rods = in 540ft. 235 


1699 
Add tion for gradientand angle .. .. oe 
1700 0%, 
TABLE 6. 
Statement of Comparison of Standard Tools with 540 ft. Standard 
and Steel Standard, 


Mr. Meik’s rods = 10ft. rods— 


ft. ft. 
*05469 long on fixed standard in 540 


Nos 1,2,and3.. .. = 
» land? .. .. = 05338 ” » ” 
Lands .. .. = 068-0 
» 2and3 ve* oe = 05203 ” ” ” 
Average error .. .. = 05599 
No. 1 rod is — C0118 long 
080 ,, 
» 3rodis eo, ob ,, 
Comparison, 


Mr. Meik’s rods— 
Rods ;yiv. longer than steel standard in 200ft.; temperature 65 deg. 
Reds longer than steel standard in 540ft. .. .. .. “O14007ft. 
Correction for temperature (13 deg.) .. .. “O42000ft. 


Rods long by observation (average)... .. .. «. ‘055990ft. 


200. Steel Band— 
Band long in steel standard ,', in 198ft.; tempe-aturo 64 deg. 
dard in 540ft. .. 


Band longer than steel stan: -014210ft, 
Correction for temperature... .. .. “038S00ft. 
Band long in fixed standard in 540ft. .. .. .. «. ‘O53010it. 
oe by observations “O46870ft. 

oe -006140ft. 


Difference .. .. .. ad 
00614ft. = 1°9 deg. of temperature, 
Band is therefore standard at 50°10 deg. temperature, fixed standard 
being standard at 52 deg. 
TABLE 7, 
Wire Measurements, 
Average temperature in railway, July 16, 62 deg. ; July 22, a deg. 
in place, July 17, 62 deg.; July 22, 654 deg. 
Average length measured on railway May7 .. .. 1970 0625 
From south face of clips at north end tomark, May 7 1970°0729 > 1970°0420 
A at south face of clips at south end July 16 .. .. 1969 905 
On of mark wire mark A— 
uly 17, 1st readin .. S}iv. + 2hin. + lin. nort 


” ’ ee Sin. 


Wire strained between clips at XVL. and XVIII. 
Clip at XVI. gin. north of position, clip at XVIII. correct. 
tance of mark on wire on face of clip at XVI. 


July 17, 2in. oe 2in. north 
July 22, Istreading .. H 
» » ” 2}gin. ” 
Comparison of Results, 
Julu 17th— 


Average distance of mark on wire north of Mark A... 6}3 
Mark A = 1970°0420ft., deduct distance of mark on 


wire from clip at XVI... .. 
“4010 
Add correction for position of clip at XVI. = jin. .. 
Length between XVI. and XVIII. as measured by wire 1969-6723 


July 22nd— 
Averuge distance of mark on wire northof Mark A.. 6j} 
Mark A = 1970 0420, deduct distance of mark on wire 


an. 3333 
41969 7087 
Add correction for position of clip at XVI.=jin. .. 0313 
Length between XVI. and XVIII. as measured by wire 1969°7400 


Wire, Wire, Trig., Trig., 

July 17th. July 22nd. Nov, 14, July 7,85. 

Length XVI. XVIII. +. 1969°6723 .. 1969°7400 .. 1969°66 .. 1969 683 
Averages 1969°7061ft. 1969°671ft. 


These observations do not take the question of temperature into con- 
sideration, as from inspection it seems to affect the wire but slightly. 


TABLE No. 8. 
Gencral Statements of Triangulation and Measurements. 

ber October October July July 
2nd, 1834. 13th, 1884. 13th, 1884. 7th, 4885. 7ih, 1885, 
IZ. .. 7943°734 .. 7943830 .. 7943°785 .. 7943°952 .. 7943-877 
IXX... .. .. 6354°808 .. 6354°859 .. 6354°844 .. 6354-851 .. 6354°859 
IXIX. .. .. 6199814 .. 6199865 .. 6199850 .. 6199°857 .. 6199°865 
IXVIIL .. .. 4499°S90 .. 4499°870 .. 4499°910 .. 4500°093 .. 4500°102 
IXVIL .. .. 4229902 .. 4220-882 .. 4229922 .. 4230°110 .. 4230-114 
IXVI. .. 2530-244 .. 2530274 .. 2530°259 .. 2530°415 .. 2530°450 
IXV. 2875°250 .. 2375 280 .. 2875°265 .. 2375 421 .. 23757456 

IXIV. 1690°380 .. 1690°380 .. 1690°412 .. 


IXI. oe ot 1175°520 .. — 
Averages of all Observations. 
All obser- 
In 1884. In 1885, vations: 


TZ. oe oo oo .. .. 7948816 
IXX. .. .. «+ O354°837 .. .. 6354855 .. .. 6854844 
IXIX. .. .. 6199843 .. .. 6199861 .. .. 6199850 
IXVIIL. .. .. .. 449990 .. .. 4500100 .. .. .. 4499°974 
IXVIL. .. .. 4229902 .. .. 4230114 .. .. 4220°986 
IXVI. .. 2530°250 .. .. 25630°432 .. .. 2530°829 
IXV. 2375265 .. .. 2375°438 .. .. .. 2375°884 


Comparison of Measurements. . 
f Greatest Least 
error, 
XIV. XV. By triangulation .. .. 684874 .. long .. 
By direct measurement 681°862 .. _ ++ 0°143 long. 
Correct length .. .. 684°719.. 
XVI. XVIIL By triangulation, 1884 1699°681 .. 0°203short .. 
1835 1699 680 .. 
average 1699657 .. 
By wire measurement 1699°678 .. 
1699°746 
C rrect length .. .. 1609°924 .. 
XVII!, XIX. By triangulation, 1884 1699°953 .. 
2 1885 1699761 . 
average 1699876 .. 
By wire measurement 1699 950 .. 
Correct length .. .. 1699°024 .. 


long. 


TABLE No, 9. 


Comparison between Measurements with 12ft. Standard Rods along 
Timber Seating of Steel Standard and Steel Standard, including 
Distances between Fife and Queensferry Skewbacks, 

June 29th, 1885— 


Centre of Fife N.W. skewback.. .. .. «.. O76815 .. .. 576812 

Centre of Fife S.W. skewback .. .. .. «. 2027253 .. .. 202°7316 

» Omsteclstandard .. .. .. 288°8231 .. .. 288°8292 


Centre of Queensferry N.W. skewback ., .. 277°0734 .. .. 277°0779 
Centre of Queensferry 8.W. skewback ., .. 422°1068 .. .. 422°1146 


Comparison of steel standard with marks at 240018 and 457°0352, 
455°0018 + .. cc ce co co co 


432°9896 
0463 


Add correction for temperature from 52 dog. to 70deg. .. 


433 0359 
Corresponding readings as above .. «+ 483°0334 


433 0347 
Fife, 8.W. .. 202°7253 2027316 .. Queensferry, S.W. 422°1068 422°1146 
» N.W. .. 57°6815 57-6812 .. N.W. 277-0734 277°0779 


145°0834 145°0367 
145°0357 145°0357 


1450468 145-0504 .. 
Correct length 145°0357 145°0357 .. 
TABLE No, 10. 
Record of Experiments made on a picce of Wire used for Wire 
~ Measurements to Test its Extension and Breaking Strain. 
Length of wire tested 14{t. 
Diameter of wire. 


Permanent 


Exten- extension 
Ibs, on. r cent. 
of length. 
in. percent. percent, 
Weight on wire .. ll © » 
weight removed .. — 185 
weight removed .. 4) .. ws 
weight removed .. 42 “240 
” ee 1034 oo, 
weight removed .. 4% .. — ‘B51 
weight removed .. “= 
eo 180 o 1406... 
” eo 205 oo 
= 2174 broke at turn round fin. bolt at top. 
Ultimate strength per square inch 75 tons. 


Taking the extension from 11 to 67} = *481 as a basis of calculation, 
then the extension from 11 to 91 should be by calculation 
684 per cent. is by measurement .. ‘721 per cent. 


vig <2 .a 


Taking the same basis of calculation for permanent extension, 
Extension from 11 to 67}is .. .. °185 per cent. 
Then from 11 to 148 should be *448 » is “851 per cent, 
showing pretty clearly that the cause of ultimate failure was the sharp 
 eomepaew ol gd bolt, and that at this time the limit of elasticity had not 


ON THE REMARKABLE EFFECTS OF ADDING 
SACCHARINE MATTER TO MORTARS. 


By Samvet Crompton, 


A tetrer from Mr, Thomson Hankey “On a New Use of 
Sugar ’—Times, October 13—has given rise to wide discussion 
and inquiry. At a time when the price of sugar is so low, and, 
as I shall show, when the use of a very small quantity of it, or 
of treacle, adds largely to the strength of mortar, and makes 
Portland cement itself set with great rapidity, it seems to me 
that I may do a service to engineers by laying before them the 
scientific grounds on which-I was led to experiment on the 
subject, and the remarkable results which have been obtained. 

The practical importance of this addition of saccharine matter 
to mortar I will state briefly to begin with, and will give a few 
illustrations :— 

I mixed in a small jar some Portland cement and brown 
sugar, adding water and stirring. I took out a little of the 
cement for an experiment, and when I tried an hour after to 
take out more, I found that the remainder had already set. 

My neighbour, Mr. Rowland, weighed carefully Portland 
cement and sand into four small jars. To two he added 
different sugars, to the third treacle, but to the fourth no 
saccharine matter. On the following day the cement had set— 
we do not know how much earlier, for it was not examined—in 
all the jars with saccharine matter. Mr. Holden, jun., the 
foreman of a builder, examined all of them on the Monday 
following the Friday on which they had been mixed. On press- 
ing the cement to which the treacle had been added, he said, “I 
might press the bottom of the jar out before I can make im- 
pression on this.” He then put his finger into the jar in which 
there was no saccharine matter, and stirred § the cement 
which had not set at all, and which did not set till a day or two 


after. It may be objected that it might not be aw advantage 
that it should set so quickly. This objection will be answered 
by-and-bye as I proceed, by showing that it is highly probable 
that the strength of Portland cement will be greatly increased 
by this addition of saccharine matter. : 

Mr. Thomson Hankey had experiments made, first by his own 
brickmaker and secondly by a house builder. Both reported 


| 
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that the addition of sugar made a common lime eqifd? t4 Port: 
land cement. 

The bearing of these facts will be plain to every engineer, but 
I cannot forbear mentioning here a startling incident. The 
Ecclesiastical Commissioners built for the late Bishop Fraser, of 
Manchester, on his coming into the diocese, a lodge like that at 
Lambeth, with a lofty archway set in Portland cement. A clerk 
of the works appointed by the architect of the Commissioners 
superintended it. After a due time the scaffolding was removed. 
One day—perbaps that day—the bishop walked through and 
had just got beyond danger, when the whole of the archway 
fell. If he had been under it, he would have been killed, and 
his grand career as a bishop would have been cut short at the 
outset. Your readers, as I proceed with my statement, will 
judge for themselves whether the addition of a few shillings- 
worth of treacle would not have made all secure, and have saved 
the expense of doing this work over again. 

I have to explain how it is that sugar, or rather saccharine 
matter of any kind, produces this remarkable effect on lime. 
Here I ought to mention that I am a retired physician, and that 
the idea of putting the matter to the proof arose in the following 
manner. In medicine we have two kinds of lime water: one, 
the common lime water that can be got by mixing lime and 
water. It is to be particularly noted that, add as much lime as 
you like, it is impossible to get water to dissolve more than half 
a grain of lime in one ounce, or about two small tablespounfuls, 
of water. But by adding two parts of white sugar to one part 
of lime, we obtain a solution containing about 144 times more 
lime in the same quantity of water. Here it is to be observed— 
and it is a most important point—that there are hot limes, such 
as Buxton lime, which, if the sugar be incautiously mixed with 
them, will burn the sugar, make it a deep brown po oes and con- 
vert it into other chemical forms, and possibly, and I think pro- 
bably, wfll destroy ita value in mortar. .The way to use sugar 
with such limes is to dissolve it first in the water. I dwell par- 
ticularly upon this, because a gentleman referred to me by Mr. 
Thomson Hankey, in writing to thank me for the information I 
had given him, casually observed that his cement had turned 
nearly black by the addition of the sugar. Probably many other 
experimenters with sugar and hot limes have had the same 
result, and are in the belief that all is right. Our strong medical 
saccharated lime water looks like water. 


Ten or fifteen years ago I had been experimenting with lime 
and sugar, but not in reference to mortar, and I spoke about 
that time to my friend, the late E. W. Binney, F.R.S., about this 
property of su; He said that it was very curious, and that it 
was new to him; and he told me this anecdote, that in his 
grandfather’s time an Italian architect came down to Worksop 
to erect a building for a nobleman, and insisted on being sup- 
plied with malt to make his mortar with: the malt was supplied 
and used. Many years afterwards, this building had to be taken 
down ; but, said Binney, “ they could not pull it down, do what 
they would, and they had to use gunpowder.” I said, it would be 
the saccharine matter in the malt that produced this result. 
He agreed with me. 

A few months ago I was at Peterborough, and went to see the 
progress of the restoration of the cathedral, where I made the 
acquaintance of Mr. Irvine, Mr. Pearson’s clerk of the works. 
Mr. Irvine was for more than a quarter of a century with Sir 
Gilbert Scott, and possesses a greater knowledge of architecture, 
and antiquity bearing on English architecture, than anyone I 
ever met with. One day I said to him that I had been to 
Fotheringay. He replied that he had seen every other church 
than that in the neighbourhood of Peterborough. I asked him 
to go with me on his Saturday's half-holiday, as my visit to the 
church had been a hurried one, and I wished to make some 
further inquiries, Besides, I was glad to have the companionship 
of one who was so thorough a master of the subject. The 
chancel of this fine church, built before the nave, and so late as 
1410, has entirely perished ; and it had been so badly built that 
even in the time of Queen Elizabeth it had fallen in and was 
then in ruins. The chancel and tower exist, but the tower is 
unsafe, and if the church be not soon restored this grand historical 
monument may suffer or be destroyed. As Mr. Irvine and I 
walked to the railway station, I asked him whether he was 
aware of the chemical fact that the addition of sugar to water 
makes it take up about sixteen times more lime than water by 
itself does—I might have said a little more than fourteen times, 
He replied that he did not know this fact, and that he had never 
heard of it, and that he did not believe that it had been so used 
in mortars. I then told him what Mr. Binney had told me 
regarding the building erected by the Italian architect near 
Worksop. He said that he had been clerk of the works in the 
restoration of several cathedrals, in the books of which he had 
met with old entries of payments “ For beer for the masons,” 
and that he had found one entry where it was written, “ For 
beer to mix with the mortar.” said that that would be for 
the saccharine matter in it; and, I added, that a few years ago 
I had seen in a newspaper that the vintage in Spain had been so 
abundant that the people had not casks enough, and were using 
the wine to mix with their mortar. It flashed across my mind 
that this traditional use of saccharine matter was probably the 
explanation of the exceptional hardness of the old Roman 
mortar, and had been handed down from generation to generation, 
and had at length been forgotten, in England at any rate. A few 
days afterwards I was pondering as I walked along the street in 
Peterborough on this matter, when suddenly I said to myself, 
“Why not try the experiment?’ I went into a grocer’s shop 
and bought a pound of exceedingly finely powdered loaf sugar 
and some beeswax—of the wax I will speak some other time. 
I took the sugar to the hut in the cathedral yard, where I found 
the foreman of the contractor and Mr. Irvine. Laughing, I said, 
“T have come to teach you to suck eggs.” After explaining to 
the intelligent foreman my views, he and Mr. Irvine kindly 
agreed to try the experiment. Some powdered lias lime and 
some of the sugar were being mixed together in an iron basin. 
Water was added, and Mr. Irvine began to stir them with a 
trowel. No sooner had he done so than he exclaimed, “ Look, 
look! It is beginning to set already.” I said, “Is not that 
usual !” He replied, “No; something very uncommon.” The 
mortar was poured out on the end of a beam, where it set. 
Some more was then made much thinner, and a little sand 
added to it. With this, which was about the consistency of 
cream, two largish fragments of the broken stone tracery of an 
old window were joined, and so were two bricks, two pieces of 
glass, and two slates. It would be about five o’clock in the 
evening. As I was going to leave Peterborough about noon on 
the following day, I called at the cathedral about ten in the 
morning to see the results. Mr. Irvine said it was too early to 


judge. He felt at the stone tracery very tenderly. Holding 
the upper fragment, he then tilted the tracery sideways, and as 
the stones held together, he then took hold of the upper frag- 
ment with both hands and lifted the whole stone without the 
lower fragment falling off. In like manner, in lifting both 
pow ndge lower brick did not fall off. The slate and the glass 
seem: 


also set. So that the experiments seemed to confirm ! his 


tetiarRably the view I had formed, on theoretical and chemical 
gvounds chiefly, that saccharine matter added to mortar would 
be of great valuéyaltd that an important discovery had been 
made. I wrote to my brothér-i 1-]4W, Mr. Guildford Molesworth, 
engineer-in-chief to the State haibtays in India, and author of 
“The Engineer's Pocket Book,” tellimg him What we had 
done. From him I received a letter dated Sin:l:, August 
28th, 1886, giving me the following interesting particulars :— 
“With regard to your addition of sugar to mortar, it is a 
practice that has been in use in the Madras Presidency from 
time immemorial.” The following is an extract from the 
Roorha (?) “Treatise on Civil Engineering,” vol. i, page 150, 
third edition : “It is common in this country to mix a small 
quantity of the coarsest sugar—‘goor,’ or ‘ jaghery,’ as it is 
termed in India—with the water used for working up mortar. 
Where fat limes alone can be procured, their bad qualities may 
in some degree be corrected by it, as its influence is very great 
in the first solidification of mortar. Captain Smith attributes 
the fact that mortars made of shell lime have stood the action of 
the weather for centuries, to this mixture of jaghery in their 
composition. He made experiments on bricks joined together 
by mortar consisting of 1 part uf common shell lime to 14 of 
sand, One pound of jaghery was mixed with each gallon of water 
with which the mortar was mixed. The bricks were left for 
thirteen hours, and after that time the average breaking weight 
of the joints in twenty trials was 64 1b. per square inch. In 
twenty-one specimers joined with the same mortar, but without 
jaghery, the breaking weight was 44 1b. per square inch.” 

Mr. Molesworth then adds: “The use of sugar or jaghery was 
known to me when I was in Ceylon twenty years ago. The 
masons who came over from Madras used to make most beautiful 
plaster work, almost like enamelled tiles, of shell lime mixed 
with jaghery. The surface took a fine polish, and was as hard 
as marble ; but it required a good deal of patient manipulation 
well suited to the national character.” 

This intelligence from India supplies proof of the most posi- 
tive kind of the enormous strengthening power of sugar when 
mixed with mortar. It may be argued that some of our limes 
and cements are of themselves good enough without it. It is for 
engineers to judge whether they might not be made much better 
by it, or whether the facts I have brought forward do not show 
plainly that there should be an inquiry instituted by scientific 
men to investigate the actual numerical value of sugar, and the 
various conditions under which it acts, whether for better or 
worse. For the worse it cannot act, except such an insane use 
of it be made by adding too much, as to expect sugar to be itself 
mortar. The jaghery sugar used in India is sold in the London 
market at, I think, less than a penny a pound, ‘and is used for 
feeding cattle. Treacle seems to me to be a most promising 
form of saccharine matter. I would shirk beet-root sugar. 
There is a rough unrefined treacle which is very cheap, and I 
should suppose would be excellent. A halfpenny-worth of 
treacle and water added to a hod ef mortar would, I conjecture, 
increase its strength by one-third, if not by one-half. But I 
must leave the matter in the hands of scientific 
engineers. I think it is very probable that this use 
of sugar with lime is of extreme antiquity, and that a 
knowledge of it passed from India to Egypt and Rome ; and 
that these nations used malt for its saccharine matter as a 
substitute for sugar. I have shown that the medieval builders 
used beer in building our cathedrals, and beer is still used with 
plaster of Paris, These I take to be the remnants of ancient 
tradition. It is said that in the cold winter when Bess of Hard- 
wicke died, her masons had to “melt the beer which they 
mixed with their mortar.” They would have acted more wisely 
if they had used infusion of malt only, for most of the sugar 
must have been converted into alcohol, and lost for the purposes 
of mortar making. Antiquarians may be able, from old docu- 
ments, to throw light upon this subject; but I strongly suspect 
that the old Roman mortar had saccharine matter added to it; 
and I am of opinion that, in all engineering works requiring 
great strength, it would be wrong not to take advantage of facts 
confirmed by the experience of ages. 


Cranley, Surrey, November 30th, 1886. 


SYSTEM IN ENGINEERING WORKS. 


AT the meeting of the Manchester Association of Engineers, held 
on Saturday—Alderman W. H. Bailey, the President—in the chair, 
an interesting paper on ‘‘ System in Engineering Works” was read 
by Mr. Hans Renold. The work of an engineering business, he 
said, might be summed up in these three questions :—How to get 
orders? how have they to be taken in hand to get the best and 
most economical results? and how to make the most of a work- 
man’s skilJ? In dealing with the subject of his paper, Mr. Renold 
divided it also under three heads:—The commercial part, the 
technical part, and the practical or workshop department. The 
duties of the commercial department were the buying the raw 
materials and the selling of the manufactured article; and the last 
few years of depression and German and American encroachments 
had shown that in future this department would have to bestir 
itself to find out where our markets were; if direct, or through 
what agencies the largest number of customers could be reached; 
and, again, to study the means of transit, the safe packing, and to 
consult the tastes of the customers more closely than has hitherto 
been done. To his mind, however, the technical department was 
the one most neglected. The duties of the technical or drawing- 
office departinent em be broadly described:—(1) As trying to 
thoroughly understand the wants of a customer ; (2) the ability to 
construct any machine or tool that might be required upon the 
drawing-board; and (3) the preparing of such plans as were needful 
to convey an exact and complete idea of the machine or tool to the 
workshop which would be at once simple and intelligible to an 
ordinary workman. There ought 'y to be three classes of 
drawings :—(1) A plan which was simply intended to give a general 
idea of the machine, and upon which no details should appear not 
necessary to explain its general functions; (2) a number of plans, 
each representing a part of the machine, and upon such plans all 
details should, if not fully shown, at least be indicated; and (3) a 
number of plans giving one or more views of each detail, shown 
separate aa detached. To the drawing-office also belonged the 
further duty of preparing the shop order book, and a ruled 
and printed shop order book, with its divisions judiciously chosen, 
would soon be found to give a saving in labour, a greatly 
increased production, whilst it would so avoid confusion that after 
a very few months’ trial its benefit would become so apparent that 
no one would willingly give it up. Apart from the shop order book 
ruled to suit a few staple articles, he would recommend the adop- 
tion of a general yaaa, shop order book, which would convey 
the orders to the foreman clearly and concisely in all the different 
details; and which, in addition, would contain a column for small 
pencil-coloured sketches that would convey to the foreman a very 
much quicker general idea of the work to be done than any descrip- 
tion. . Renold then sketched out at some length a system of 
working with such a book as he had referred to, under which the 
only booking the foreman was required to do was:—(1) To enter 
into the weight column such stock as he gets parted off in the 
lathe; (2) the writ.g of the order number and the man’s name— 
is occupation of “ turner,” ‘‘ shaper,” &., being printed thereon; 


and (3) the checking of the time spent upon the work when the man 
returns the finished article. The numerous duties of the foreman 
could only be efficiently performed when he was in possession of a 
clear and concise order book; in the system, he had laid down 
there might, perbaps, be more headwork demanded than many of 
our foremen would like, but the success of foreign competition in 
mapy articles showed clearly that we were not giving that care and 
ingenuity to the handling of the work which some of our foreign 
competitors were doing. There could be no doubt that we had as 
splendid a set of willing, hard-working, and practical foremen 
any nation, but nobody would deny that they could become stil} 
more ¢fficient had they had the advantage of a technical wnapos J 
Our schools ought long ago to have made it possible for such tech, 
nical knowledge to be obtained, so that our workmen might thus be 
trained to attack their work in a more systematic manner; and ke 
should also like to think of all foremen having a well-lighted and 
commodious office in the Works where they were engaged, and he 
would urge that the really important position they held should be 
better recognised than in many cases it was at present. In conclu- 
sion, Mr. Renold referred to the want of standard sizes for the 
various machines in use, whilst in the small tools so often used the 
gain or loss incurred by having them in good or bad condition could 
not be estimated. In every engineering works it must be a special 
study which shape, form, and kind of tool for the lathe, drilling, 
shaping, or other machine was best suited for the class of work to 

done. He had often wondered why a set of such approved tools 
was not carefully kept as a standard for reference. He had found 
it a great saving to keep such a collection. When an old tool had 
to be repaired or a new one made, the standard was simply taken 
down from the wall and handed to the tool smith or fitter, and no 
drawing or description could possibly be as efficient as the finished 
article itself. Such a collection of approved tools had also another 
advantage: when similar tools were hanging side by side, they 
could see at a glance wherein such tools were alike and wherein 
they differed, and very often, when making such comparison, 
improvements suggested themselves which otherwise would never 
have been thought of. 


The Chairman, in opening the discussion, said they had had a 
very interesting paper, full of suggestions. What had struck him 
very much was the commercial portion of the paper, as this was 
a matter which was very much neglected ia this country. He did 
not believe that the German, French, or the American engineering 
firms could produce machines lower or even at as low a price as we 
could; but they seemed to have more commercial ability than we 
had, and they were able to beat us in the selling department. 
The manufacturing and the selling were two quite distinct depart- 
ments, and it was very difficult to find a man who could efficiently 
perform the duties of both. The foreign competitors of England 

introduced more enterprise into their commercial department 
than we had done in this country, and this was especially notice- 
able in the excellence of their trade literature. The starving of 
the commercial department was one of the chief causes of the 
failures of English engineers. From experience he had learned 
the value of the drawing-office and the book-keeping department, 
and it was a great mistake to starve cither of these departments. 

Mr. Rawlinson thought one of the chief causes of the apathy 
shown by English manufacturers had been that in past years they 
had been so well supplied with orders that they Heat aed indifferent 
about taking up new notions. The man with a new idea had been 
compelled to look outside the ordinary lines to get his wants sup- 
plied. This had opened the door to foreign competition, and it had 
gone on, and competition had grown to such a degree, until it was 
now necessary for the old English firms to turn round and meet 
the altered condition of circumstances. We had supplied our com- 
petitors with the means for competing with us, and we must now 
meet their competition bravely. 

Mr. Goulty thought that if engineering firms instead of going 
in for the manufacture of all kinds of tools and machines woul 
confine their attention to the manufacture of one or two special 
articles, so that they could supply these particular articles better 
and at a lower price than any other firm, they would greatly im- 
prove their position for doing a profitable trade. 

Mr. Geo, Richards said they wanted to begin at the bottom and 
find out where they could improve in their shop systems. There 
were a great many anomalies in the English system, and one of 
these was that they could make tools very much cheaper in York- 
shire than they could in Manchester. The organisation of the 
commercial department of a works was more important to-day 
than ever it was before; the sending out of g circulars and 
catalogues was also very essential in seeuring trade. They had to 
accept the fact that the public was now the master of the situation, 
and to secure trade they had to study the public. With regard to 
the foremen in the works, it was necessary that they should have 
more technical education; he would even say that it was requisite 
the foremen should be draughtsmen, and this would be the means 
of saving a great deal of time, and the status of the foremen 
should be raised. t was wanted at present was that they 
should assist in developing technical education. There was not so 
much technical education in America as there was on the Con- 
tinent, but there was more reading amongst the men in America 
than there was amongst the men in England. He would suggest 
the formation of small drawing classes in connection with works, 
and the providing of libraries with suitable technical books for the 
"ite: Follows could hat kers had said 

r. Follows quite support what previous speakers sai 
with reference to the importance of the commercial aspect of the 
question; and with regard to travellers, he might add that it was 
essential they should thoroughly understand the things they had 
to sell, the importance of which was sometimes not sufficiently 
enforced. 

Mr. Daniels asked if technical education was to be the great 
thing of the future, whether hard work was going to be done away 
— He thought our chief want was more cheek ard ability 
to sell, 

Mr. Nasmith said the tendency of the present day was in the 
direction of large works manufacturing one or two articles only, 
and laying themselves out specially for the manufacture of these 
particular articles. With regard to technical education, the neces- 
sity for this was rapidly increasing; and as to the commercial 
question, we wanted an improvement in our selling abilities, and 
this would have to be attained by increased knowledge joined with 
tact, 


Mr. Geo. Richards said there was one feature in connection with 
American manufacturers which was not very often found in this 
country. When a new article was being introduced the question 
was what price it could be sold at in the market, and the manu- 
facturer then laid himself out to produce it at this price. In Eng- 
land the price of an article was very often based on what it had 
cost to produce the first half dozen. As tocheap production, this, 
he might add, was not always associated with lowness of wages. 
He believed that dear wages in the United States had been the 
cause of the cheap production, because it had necessitated thorough 
attention to the workmen. He believed in a works being so amply 
equipped with tools, that the men were never allowed to be idle. 
It was better that some of their tools should be idle so long as 
their men were kept at work, for they must remember that the 
workman was the most expensive tool in the shop. 

Mr. Thos. Ashbury, C.E., in moving a vote of thanks to the 
reader of the paper, said many large English firms had not con- 
descended to study the wants of their customers, and another 
great failing amongst many English firms was the want of proper 
representation in the commercial department. 

Mr. Daniels seconded the vote of thanks, and this having been 
unanimously passed, 

Mr. Renold briefly replied, and said he would strongly urge the 
importance of engineering firms concentrating themselves upon the 
manufacture of one or two special tools or machines, rather than 
laying themselves out to produce a large number of different 


things, 
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BARRAGE ON THE NILE AT SAIDIEH, 


IRRIGATION IN EGYPT. | 

No. L | 

THE interests of Egypt are so closely allied with those of 
Europe, and the events of the last few years have brought it so 
prominently into notice, that politicians and economists have | 


studied it under almost every aspect. Attention has, however, all 


been less turned to the subject of irrigation, which is the source | 
of all its agricultural riches and prosperity. 
From its soil and climate, as also from its dependence upon its , 
great river, Egypt requires especial measures for cultivation. The 
Minister of Public Works is now engaged upon important schemes 
for the progressive transformation of its system of irrigation. The 
utility of these works, the object of which is a better utilisa- 
tion of the waters of the Nile and the extension of cultivation, 
cannot be doubted. It would be impossible to describe within 
reasonable limits the various projects which have been examined, 
realised, or are in course of execution; we shall confine ourselves, | 
therefore, to thedescription of twogreat establishments which have | 
been set up on the borders of the Nile for supplying the canals of 
the province of Behera. The machinery has not long been com- 
pleted, and was in action for the first time during the late cam- 
paign. For our information we are indebted to our contem- 


lower them, that they might be supplied at all seasons. The use 


| of machinery would not, however, be thus dispensed with ; the 


desideratum would be to have the waters in the canals suffi- 
ciently high to be able to dispense with it. In order to do so, 
Mehemet Ali undertook the construction of the great dam of 
Saidieh, which was to raise the water 4} metres, and thus feed 


the 
wer Egypt is divided by the Nile into three distinct parts:— 
(1) The Delta, properly so called, that is to say, the whole of 
the central region as comprised between the two branches of the 
Nile. (2) The most westerly province, that of Béhéra, in which 
the town of Alexandria is situated, comprising the whole of the 
south-west territory of the Rosetta branch. (3) The provinces 
situated to the east of Damietta, extending to the Suez Canal. 
Each of these three regions should, according to the complete 
project, be supr!‘ed by a canal called Rayah, which branches off 
thedam. ~ ~ arms of this canal—that of the centre 
t th, which supplied the Delta, and that of 
. Béhéra, watering the province of the same 
name already exist. As to the third, it was scarcely com- 
| menced when it was abandoned; but the Minister of Works has 
| recently decided to excavate it. The dam of Saidieh, which 
| is the work of a French engineer, M. Mougel Bey, invited to 
| Egypt by Mehemet Ali, is still one of the finest works of the 


porary Le Genie Civil. | kind now existing. At the time of its erection it was the boldest 
Egypt depends entirely upon the Nile; its alluvial soil is work which had been conceived, and does honour to its projector. 
created entirely by its inundations ; beyond their demarcations | The works were commenced under the direction of M. Mougel 
lies the desert. A constant struggle goes on between its waters | Bey, but, quitting the service of the Government, they were not 
and the sand, which has, unfortunately, been for centuries completed under him. The plans were completed in 1843, the 
narrowing the bed of the river, reducing more and more the | construction commenced in 1847, and it was finished in 1862. The 
narrow areas on either side, which are cultivated by it. | dam is constructed at the point of the Delta where the Nile is 
The extent of land inhabited and cultivated by the ancient | divided into its two teed, eer Heo Faem to Rosetta and Damietta. 
Egyptians, including Ethiopia and the island of Meroe, was in- | It is composed, properly speaking, of two perfectly distinct 
contestably five times greater than that under cultivation at the | works, each placed upon one of the branches of the Nile, and 
present day. The cause of this may be found in the changes | separated from each other by a distance of several hundred 
which have taken place in the Nile itself ; it has, undoubtedly, | metres. 
in the course of centuries deepened its bed, and thus lowered the | The two works are situated in almost a straight line; that of 
level of its waters. There existed, as proved y Beg, mang | the Rosetta branch, composed of sixty-one arches of 5 metres 
inscriptions, a natural dam at Gebel Selselah—first cataract— | span, and of two locks at each extremity of 465 metres in length; 
which raised the level, and spread the waters over vast | that 


lands which are now a desert waste ; this, and others, have in 
the course of time been swept away. This fact is sufficient to 
explain the enormous reduction of the superficial area now under 
cultivation. 

In dealing with the system of irrigation at present in use, Egypt 
should be divided inte two distinct parts--Upper Egypt, which 
comprises all the country south of Cairo between that place and 
the first cataracts at Assouan ; and Lower Egypt, which extends 
from Cairo to the sea. 

Up to the middle of the present century the whole of 
Egypt was cultivated by means of inundation reservoirs. At 
this period Mehemet Ali Pacha, wishing to create fresh 
districts of cultivation which could not be produced so long 
as irrigation was confined to the Nile’s overflows, conceived 
the project of a complete intersection of canals which would 
insure irrigation at all times. This was attended with the 
happiest results. The whole of Lower Egypt is now inter- 
sected by canals drawing their supplies from the Nile. It may 
be remarked that, as a consequence of this transformation in the 
mode of cultivation in Lower Egypt, the lands are not, with some 
exceptions, enriched by a deposit of soil; and this involves the 
necessity of employing manures, a need more and more felt. 
Further, the construction of some of the canals is such tha’ 
they can only be fed at the time of the river’s rise. This is 
evidently a great disadvantage, and it has been proposed to 


of the Damietta branch is larger, measuring 515 metres. 
The dam is entirely constructed of solid masonry, but it is 
unfortunately apparent that the wall is not entirely executed 
according to the original plan, and it would not be prudent to 
charge it with the weight it was originally intended to bear. 
The down stream wall not being sufficiently protected by rock- 
| work, the current, quickened by the fall of water, has worn away 
and weakened it. The first arches on the south-west side are 
| those which have been most affected. Such fears were enter- 
| tained as to the powers of resistance of the dam in 1884, when 
| Colonel Scott-Moncrieff took the direction of public works, that 
he decided to have the necessary repairs carried out. Sir John 
| Fowler’s exhaustive report of 1876 proposed the addition of a 
| second movablé dam which would have given a reserve of 
| 3 metres, making with the existing one, 4 metres 50 c. The 
large estimate of 25,800,000f., however, prevented the adoption 
of ad project, and the dam left unrepairable was but partially 
| utilised. 
| M. Raussian Pacha, Under Secretary of State for Public 
| Works, explained in his remarkable pamphlet of 1883 on Public 
| Works relating to irrigation in Egypt, the use made of the works. 
“The dam as it now is,” said he, “ may, however, be serviceable.” 
| The Minister of Public Works proposes to make a different use 
of it from that at first intended, and with this view it is quite 
| posible to tine it as it is, with such repairs as the service 
| required of it would demand. 


The object is to use the dam as a distributor at high 
water, to distribute the waters in suitable proportions between 
the two branches of Rosetta and Damietta. The latter 
has a tendency to sink, and would now be quite if it were 
not for the resistance set up annually at the west dam. From 
this branch flow all the canals of the Delta, with the exception 
of the one at Bahr Saidi, and those of course of the eastern 
provinces. The present amount of water must therefore be 
maintained and assured for the future in the western dam. The 
necessary change could be effected by raising the wall ; to this 
would have to be added a new system of gates suitably placed. 
Nothing would have to be done to the eastern dam, except 
perhaps to maintain it as a bridge. The canal of Rayah, from 
the nature of the soil, fills up so rapidly with sand that it has 
at great expense to be cleaned every year. The forced service 
of nearly 20,000 men for fifty days annually from other pro- 
vinces has had to be oe ag at Rayah, in order to assure a 
supply to the Khatatbeh Canal, the principal branch of the 
irrigations of the province. 

In order to remedy this etate of things, the Government, 
renouncing the use of the Rayah at the time of low water, 
granted to an English engineer a concession by virtue of which 
he undertook to set up on the borders of the Nile, near the 
village of Khatatbeh, about forty kilometres to the north of the 
dam, the necessary works for raising the water of the river, 
for the direct supply of the canal of Khatatbeh without the 
help of the Rayah. 

e give above a view of the Saidieh Barrage, from a recent 
photograph. It differs in certain respects from a view given by 
our contemporary Le Genie Civil, as extracted from a work by 
M, Felix Papinot on Egypt. 


“Sort CenTRE STEEL.” —That part of the address of Dr. 
as President of the British Iron and Steel Institute, in which 
describes a piece of a ploughshare which he exhibited must, says 
the American Manufacturer, be ‘‘somewhat amusing to our 
American steel manufacturers. With a minuteness of detail that 
would characterise the description of a new species or a new mineral, 
the eminent President describes a piece of soft-centre steel, such as 
has been made in Pittsburgh for safes and ploughs for nearly 
twenty years, under the patents of John Lane, of C' . If we 
mistake not, it has been made for years in England as . ‘From 
these indications,’ says Dr. Percy in describing the piece of s' 
‘it is inferred that the ploughshare had been made by 
of some kind on both surfaces of a plate of malleable iron, in fact 
representing in miniature a steel-faced armour plate except that the 
steel was on both sides.’ The specimen been shown to a 
distinguished American metallurgist, but it was quite novel to him, 
and was probably produced in one of the South-western States. 
Any American metallurgist worthy of the title ‘dis ished’ 
should have soft-centre’ steel at once. Prof. Percy 
could, upon reference to the list of U.S. patents somewhere about 
1865 or 1866, to which doubtless he has access, have ascertained 
that this product was patented so long ‘ago that the patent has 

ired, and as for it made in th th-western States, while 
it is probable that the plough, of which the share formed a part, 
was made in some South-western State, the steel itself was probably 
made in Pittsburgh.” Our contemporary would do well to remem- 
ber certain lines in the Orpheus O. Kerr papers :— 

John P. Robinson he, 
Says they do not know everything down in Judee. 

As the American Manufacturer has not seen the 
of which Dr, Percy spoke, his remarks are, eather 
previous.” We are not ertirely unacquainted in this country with 
composite es, shovels, and ploughshares, and the fact that Dr. 
Percy f something new in this particular instance should have 
intimated to our contemporary that invention has not stood still 
even in the United States since 1866, : 
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PUNCHING AND SHEARING MACHINE. 


MESSRS. BENNIE AND 0O., GLASGOW, ENGINEERS, 


LARGE PUNCHING AND SHEARING MACHINE. 


Own to the great breadth as well as len; of steel plates 
which shipbuilders can now procure, and which it has been found 
most advantageous in many ways to adopt—particularly in the 
plating of large vessels—a necessity has arisen for punching and 
shearing machines with gaps of a depth not hitherto thought of. 
The machine which we now illustrate has to punch and shear 
1 hin. steel plates, but the power required to do that is not the only 
element which renders a large and heavy a machine. 
The de of the gap, more anything else, regulates the 
size weight of such a tool; and as the gaps on ‘he above 
machine are 42in. deep, admitting of punching holes in the 
centre of a plate 7ft. wide, some idea may be formed of the 
gy og of the machine. Messrs. James Bennie and Co. 

ve just completed two of these for Messrs. Harland and 
Wolff's extensive shipyard at Belfast, and one of them has been 
at work for some weeks past. 

One peculiar feature in the arrangement is the design adopted 
for the cranes. In a machine of this kind of course cranes are 
requisite with jibs having range enough to deal with plates up 
to 27ft. length, and strong enough to upwards of two tons 
at the point of the jib safely. But hitherto, with the “cam 
and lever” type of machine, now £0 ——- preferred by ship 
platere, it has been difficult to get cranes with freedom to swing 
in all —— without coming in the way of the driving belt. 
This difficulty has been overcome in the machine under notice by 
earrying the strap over guide pulleys on a framing up over the 
ordinary driving pulleys, and at such height as clears the cranes 
altogether. The latter are thus free to slew in all directions, 
without being interfered with by the driving belt. This arrange- 
ment was found to answer admirably in the case of a machine 
which Messrs, Bennie made for the same firm some two years 
G0, and it is adopted in the above instances, as well as in those 
of other machines now in course of construction. The design 
will be readily understood from the illustration, although, to 
Save space, the cranes are shown with the jibs cut off short. It is 
well known that, for obvious reasons, it is a bad practice to 
carry the upper end of a crane post up to the roof of the build- 
ing for support there. By the above arrangement the framin 
carrying the guide pulleys is made to form a ounantial 
support for the top end of the crane post, and thus the machine 
becomes self-contained, ard might be placed in any outside shed 
or building. 


LUTTGENS’ VARIABLE EXHAUST DAMPER. 


Tue device illustrated, which we reproduce from the Railroad 
Gazette, “is designed to accomplish the same end as a variable 
exhaust nozzle in a simpler and more acceptable way, by placing 
& damper at the base of the smoke-stack, through which air 


wa 


can be admitted in any volume desired. The damper is carried 
on castings, which take the place of the ordinary smoke-pipe 
saddle. It is applicable to every style of locomotive stacks 
merely making new castings. The engineer, by operating a plain 
rod D with a handle placed within the cab, moderates the 
effect of the draft upon the fire at pleasure, by rotating 
the circular valve B—preferably made of oodles over 
apertures which it covers or uncovers, and which communicate 
with the inside of the stack. The direction of the current of 


a | 
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air is indicated by the arrows. Advantages claimed for the 
device are that it is very effectual as a spark arrester ; that it 
softens the sound of the exhaust ; that it places the steam pres- 
sure under the control of the engineer, and that even when the 
engine is nage I hard it may be used at any place of danger 
from sparks without materially affecting the steam pressure. 
Tests of one week’s duration on the New York, Susquehanna and 
Western, between two twin engines of similar age and propor- 


tions, are certified by Mr. W. C. Ennis, Master Mechanic of the 
road, to have shown a consumption of 61,000 against 71,000 lb. 
of coal, a difference in favour of the engine fitted with the 
damper of 10,000 Ib., or over 16 per cent. Both of these engines 
were used for heavy coal trains, and were taxed to the utmost 
of their capacity in regard to speed and power.” The above is 
as we find it in the journal referred to. damper is made by 
H. A. Luttgens, of Paterson, N.J. 


A COMBINATION FLASK. 


THE flask, which we illustrate by the accom ing engrav- 
ing, is one which will commend iteclt not only Eas engaged 
in engineering or building work away from towns, but to 
engineers and geologists on survey or other outdoor work where 
houses are few. From the section, Fig. 1, it will be at once seen 
that it comprises a flask and a spirit lamp, the chimney for the 
lamp passing through and heating the liquid. Fig. 2 shows the 


Fig. 1 Fig. 2 


outside of the flask, and the ‘orated cover of the space for 
thelamp. In another form the flask is made with a flat top, and 
of a shape somewhat better fitted for carrying in a coat pocket. 
It is an article which will be found very useful by all travellers, 
and it is not expensive. It is made under a patent of Messrs. 
Goodwin and Eaton by the Anglo-American Tin Stamping 
Company, Southport. 


A LEAD-PIPE CUTTER. 


WE illustrate, from the American Sanitary Engineer, a new 
tool for cutting lead pipe. It is the invention of Mr. F. H. 
Connor,a journeyman plumber in the employ of George W. Knapp 
and Co., of Worcester, Mass. Its operation will be apparent, as 


it works like a pair of pliers by simply closing with the hand. 
It makes a clean cut, and the trouble incident to having lead 
chips get into a pipe when a saw is used is said to be thereby 
avoided. It also takes up little room in a plumber’s kit. The 
knives may be replaced when dull. 


WROUGHT IRON CASTINGS. 


“Miris ” wrought iron metal, as explained by Mr. T. Norden- 
feldt to the Iron and Steel Institute, represent an entirely new 


by | method of producing iron or steel, especially mild steel, in forms 


and for objects which have not up to the present been attained 
as cheaply and as perfectly as is desirable. He submitted 
samples of wrought iron castings, which he contended were 
flexible and weldable to a degree which had hitherto only been 
produced by the very highest class of wrought iron forgings. 
The main point claimed was making a commercial success of 
melted wrought iron, or rather iron with a low percentage of 
carbon, and casting it into the shapes required by the trade. 
Mr. Nordenfeldt calls the product “wrought iron castings,” 
because they are made of wrought iron alone, without any other 
addition than such “ physics ”—i.e., chemicals—as have been 
found suitable for the purposes, and they are called “Mitis” 
castings in order to give them a name which specifically applies 
to their qualities. The invention originated in this way :—Mr. 
Nordenfeldt had at Carlsvik, in Stockholm, a malleable iron 
foundry which fairly succeeded in producing good malleable 
castings ; these, however, were not so absolutely free from 
faults that he could use them in his gun manufactwe. The 
trade for malleable castings in a small conntry like Sweden 
being limited, he adopted the method originated by Mr. 
Wittenstroem, i by Mr. Ludwig Nobel, and the 
results of a couple of years’ experiments by Messrs. Faust- 
man and Ostberg, and himself, with the guidance of Mr. 
Wittenstroem, were the “ Mitis’” castings. The raw material 
first used was Swedish wrought iron scrap, such as horseshoes, 
rivets, &., and the castings obtained from this raw material were 
found to have about 20 per cent. higher tensile strength than 
the wrought iron used, the tensile strength being 24 tons per 
square inch and upwards; and this percentage of gain in 
strength has been maintained when other raw materials have 
been used. It is not asserted that the chemical properties of 
the material used are altered to any considerable extent. A 
leading Sheffield steel manufacturer of the olden time used to 
say, “If you put the Devil into the pot, nothing but the Devil 
can come out of it,” and Mr. Nordenfelt admits that what “we 
put into the pot we get out of it, with such alterations only as 
are caused by the treatment to which we subject it.” From iron 
free from all impurities exceedingly good castings are obtained ; 
iron with a very large percentage of phosphorus produces cast- 
ings proportionately brittle and unsatisfactory. Experiments 
were made with different qualities of English iron, and it was 
found that whereas the most impure scrap gave castings too 
brittle for practical use, a purer iron—such as refined iron from 
Middlesbrough—gave castings to all intents and purposes as 
good as the best English forgings, while from such perfect raw 


material as hematite puddle bars, were produced castings which 


were equally as good as, if not better in every respect, than 
those produced from Swedish wroughtiron scrap. Raw material 
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containing a quarter per cent. of phosphorus was too impure to 
prevent brittleness in the castings; but when there were mixed 
two-thirds of scrap containing a quarter per cent. of phos- 
phorus with one-third of refined iron, hematite, or Swedish iron, 
there were obtained castings quite satisfactory for general pur- 
poses ; mixed half-and-half, there were obtained castings quite 
&s ductile as ordinary forgings and much stronger; using 
tefined Yorkshire iron, hematite, or Swedish iron alone, the 
éastitigs wers of extra quality, while their strength was fully 
20 per cewt. gftater in all directions than the best wrought 
tron forgings. Alf these mixtures, with less than a quarter 
per cent. of phosphoftts, yielded castings which could be 
weldel and mended li Wrovght iron without trouble. 
“Te seems to me,” adds Mr. Nordenfelt, “that what we 
do might be said to be that we make exceedingly mild steel by 
melting the wrought iron almost free from carbon, instead of 
making mild steel by decarborising pig iron, which contains 
about three per cent. of carbon ;” an unusually clean surface is 
obtained, and the iron runs, perhaps, more perfect!y than in the 
best cast iron castings. For this a very great heat is required, 
which is obtained by melting the wrought iron in crucibles 
jilaced in furnaces each contaiuing six crucibles. Each furnace 
has one fire, and two crucibles ate worked together; the pair 
farthest away from the fire is warmed to a certain degree by the 
waste heat, the second pait is heated also by the waste 
heat to a point where the sctap approaches its melting 
temperature, and in the pair nearest to the fire the 
wrought iron is completely melted. As this last pair 
is lifted out the second pair is moved forward into its place, 
the third pair is moved forward into the place of the second, 
and a fresh pair of filled crucibles is placed in the compartment 
farthest away from the fire. In order to obtain quickly the 
great heat required, the residuum of petroleum—“naphtha”-—is 
used as fuel. This residuum has been tried from American 
petroleum, from Glasgow, and from Baku, and they all work 
with equal satisfaction, Other forms of volatile fuel have been 
found to work well with slight modifications ir the furnaces. 
From these furnaces can be drawn eight to ten pairs of crucibles 
per day of twelve hours, and, working day and night shifts, there 
can be castings fifteen to twenty times every twenty-four 
hours. Mr. Nordenfelt regards this as a considerable gain. “I 
believe,” he says, “that in Sheffield the crucibles are taken out 
only about three times in twelve hours; and we have the 
further advantage that we refill each crucible every time with afull 
charge of about 66 lb. of scrap, whereas in Sheffield a full charge, 
60 lb., is only put into a new crucible, their second c being 
about 50 1b., their third about 451b., and so on.” The iron 
having been brought to this extreme heat, has to be dealt 
with. This is done with a moulding and facing sand, and use 
is made of water moulds of a special construction when a great 
number of castings-have to be made to the same pattern. To 
do this quickly and cheaply a ladle is use4, in which the iron is 
kept at its full heat by means of a surface blast of very hot 

and a number of moulds are fixed around the circumfer- 
ence of a turntable in such a manner that one mould can be 
filled after the other as it is brought under the lip of the ladle, 
and the castings are immediately taken out of the moulds, so 
that each mould is ready for refilling as it comes round again 
under the lip of the ladle. The raw material being wrought iron 
only, the castings do not require to be in any way annealed, but 
are simply cleaned up by emery wheels or otherwise, and 
delivered to the purchaser. By the “ Mitis” process it is held 
that a contractor is enabled to make much bolder designs, and 
of more different forms, knowing that such designs may 
be easily and cheaply carried out. Advantage is here 
found in being able easily to weld the castings, as parts 
can be cast which would be difficult to forge, or 
which would require much machining, and then welding 
them on to a bar or rod as required. Some of the samples 
exhibited to the Iron and Steel lustitute showed links, bearings, 
and clutches used in this way. Mr. Nordenfelt contends that the 
“ Mitis ” castings cover a much wider field of work than castings 
made of malleable iron, and can be used for purposes for which 
malleable castings could not even be thought of. His firm have 
also made steel castings with a higher percentage of carbon, 
which have been tried successfully for ordinary edged tools. 
They cast some of their tools for the gun factory in Stockholm 
--cast them ready to shape, after which they have only to 
harden and grind in order to make them ready to put into use. 
He did not affirm that tools can be made better by this method 
than by the ordinary method, but urges that it is a more direct 
way than to make wrought iron bars into blister steel and then 
melt this blister steel in a crucible. 

The whole process of making “ Mitis ” castings from wrought 
icon or steel is detailed with great minuteness in a paper 
read by Petter Ostberg, M.E, of Stockholm, Sweden, at 
the meeting of the American Institute of Mining Engineers, 
held at Pittsburg, in February, 1886. There is used, he says, a 
patented moulding material, which is perfectly fireproof at. the 
temperature of molten wrought iron. It is made from pure 
and good fire-clay alone, hard burnt, finely ground, and mixed 
with sugar or molasses as binding material, which does not, like 
clay water, impair the infusibility. Wrought iron requires a 
temperature of about 4000 deg. for melting, and Mr. Ustberg 
contends that prior to the “ Mitis” process no one had practically 
succeeded in melting wrought iron. He gives an elaborate 
description of the furnace, which he says is constructed upon 
the same principles as a common petroleum lamp. Although it 
has for years been the easiest thing in the world to burn liquid 
fuel in a lamp without smoke, and with maximum efficiency, the 
same long-searched for result in furnaces was accompli 
only a couple of years ago by Mr. L. Noble, of St. Peters- 
burg, with the assistance of Mr. C. Wittenstroem, of Stock- 
holm. “Instead of, as in the lamp, changing the area 
of oil exposed to the flame, we keep a constant surface of 
oil exposed, having the area of the chimney in proportion 
thereto and regulate the air-inlet up to the point of smoking, 
thus obtaining complete combustion and maximum efficiency. 
I may add that this regulation is as easy, as efficient, and as 
convenient, as the regulating of the wick in any petroleum lamp. 
The manner in which we expose a constant surface of oil is by 
means of horizontal trough-like fire-bars, placed one above 
another, on which the fuel is maintained at 2 constant level by 
means of supply and overflow. The efficiency of this crucible 
furnace is really surprising. At a distance of about 1ft. from 
the fire-bars we melt full crucibles of wrought iron at the rate 
of about eleven meltings in twelve hours, the last meltings taking 
only fifty minutes—exceptionally enly férty minutes. Steel 
melters generally require three to four hours for each melting, 
although steel melts at a much lower temperature than wrought 
iron; and whereas we charge the crucible full—67 Ib. each time 
—steel melters charge, in the same size of crucibles, 60 1b. the 
first time, 501b. the second, and only 45 1b. the third time; 
and whereas crucibles in other furnaces can be used only 
exceptionally more than three times, we generally—although 
melting wrought iron—use them six or seven times, The 


regularity of this furnace is so great that we can almost work 
it by the clock, instead of by watching the melting The treat- 
ment of the molten metal is in this way Wrought iron is melted 
and poured into castings of any desired shape, without changing 
its quality of wrought iron in any way, and thus are obtained 
castings that are practically solid. To make a casting the metal 
must be superheated, i.¢., heated acertain number of degrees above 
its melting point. If the melting point of wrought iron ie 
4000 deg., and it is heated to that temperature exactly, it is im- 
possible to remove it six inches from the furnace before it 
becomes solidified, and a casting cannot, be made. If it is super- 


heated only a little it may be carried in its fluid state a few feet | 


to the moulds, but it cannot be poured. To handle the metal 
and pour it into castings, particularly thin ones, it is thus 
needful to have the metal considerably superheated. This is 
done by gradually raising the temperature above the melting 
point, and it is during this operation that the metal takes up 
gases from the surrounding atmos; 
no gases are absorbed when the metal is solid. It is after the 


melting that oxygen, nitrogen, hydrogen, and carbonic oxide are | 


taken up ; and for reducing the injury they cause many admix- 


tures have been used, all of which to a certain extent remedy | 


the evil, but at the same time change the nature of the metal. 
In the “ Mitis” process the idea is to superheat the metal some 
300 deg. to 400 deg. without raising the temperature above the 
melting point, so as to give no opportunity for gases to be taken 
up. This is done on the principle that alloys melt at a lower 
temperature than would be expected from the melting point of 
the ingredients. Wrought iron melts at 4000 deg. but if 
carbon—which cannot be melted at all—is added to the extent 
of one per cent., there is produced tool steel, which melts at 
about 1000 deg. less. The metal aluminium has a very effective 


influence upon iron in this direction, and the addition of | 


aluminium in sufficient quantity for the purpose has no detri- 
mental influence upon the iron. 
aluminium to which recourse is had. The wrought iron is 
heated just to melting, but not more, and then, as soon as the 
metal is molten, there is added a small quantity of aluminium, 
from 0°05 to .0°1 of one per cent., thereby providing a sudden 
lowering or melting point, and obtaining a superheating 


Practically speaking, | 


It is of this property of | 


| BROWN’S PATENT TEA DRIER. 


THe great progress which has been made with tea cultivation 
| in India and some of our colonies, more especially of late years 
| in Ceylon, has caused much attention to be given to the su ject 
| of machinery for the proper preparation of the leaf. It is of 
the greatest importance that the teas which reach the home 
| market should suit the public taste, and that issue is perhaps 
| more dependent upon the process through which the green leaf 
| is passed than even upon the qualities of the soil whereupon it 
is grown. Many machines have been devised to meet the needs 
of tea-curers ; and we illustrate this week one of the latest, and 
| —as it seems to us—one of the most efficient of such machines 
| that has come under our notice. 

The designing of these is by no means a simple problem. The 
| leaf of the tea plant is exceedingly delicate, and its flavour 
likely to be extremely prejudiced by over or unequal heating. 
Mr. Brown has therefore designed his air heating furnace for 
location exterior to the building in which the sensitive leaf is 
exposed in the drier, so that in no way can the latter come into 
contact with the fumes emitted. The arrangement of the 
furnace in which the air is heated will be readily seen from the 
| drawings A B,C D and E. The air, which is drawn through the 
whole system by the fan j, enters the furnace at U on section A B; 
guided by the lock plates inserted between the flue tubes, it 
passes alternately backwards and forwards between the rows of 
tubes, as shown by the arrows, until it enters at a tem- 
perature of about 180 deg.—through the orifice p, section G H~ 
the air chamber g of the desiccating or drying machine. The 
tea to be exposed to its action is s upon wire gauze trays 
numbered 1, 2, 3, 4, and 5, these being entered by hand upon 
the projecting rails K to the left of section G H, and propelled 
at suitable intervals until they have passed through the finishing 
| tray plate No. 1. 
| As will be seen by the direction of the arrows on the same 
section G H, the heated air is drawn downwards through trays 
1 and 2, an evenness of temperature being secured by this 
method unattainable when the volume of heated air is allowed 
to ascend by the force only of its relative density. After pass- 
' ing through trays 1 and 2, it is direoted upwards by the dividing 


BROWN’S TEA DRYING APPARATUS. 


of, say 300 deg., 400 deg., or 500 deg., sufficient to be able 
to handle the metal in a practical way and pour it 
into castings. Thus the necessary superheating is produced, 
not by gradually increasing the temperature above the melting 


point, but by suddenly lowering the melting point of the metal, | 


thus obtaining it superheated in respect to its new melting 
point. To a small extent the gases are, however, taken up 
during the melting, but they are released by the suddenly in- 
creased fluidity, due to the superheating effect, which changes the 
consistency of the metal from something like syrup to the fluidity 
of water. Themechanical appliances for handling the metal include 
a casting ladle, provided with acover and with means for produc- 
ing a flame of high temperature within the ladle. The production 
of the flame is quite independent of the tipping of the ladle or 
the opening of the cover. By making the lining of this ladle so 
thick that tne loss of heat through radiation need not be taken 
into account, heating the ladle to the same temperature as the 
metal, and, after the metal is run in, maintaining a flame of about 
the same temperature, the metal is kept in a proper state for 
pouring any length of time that may be required. By keeping 
the flame slightly reducing, the surface of the metal is protected 
from oxidation without having it covered with slag, and can 


ed | therefore pour from the lip. The flame has its outlet over the 


pouring lip, and thereby protects even the jet of metal when 
pouring. 

It is specially claimed for these castings that they do not 
require any annealing, like malleable castings ; they are read 
for use when taken out of the mould, there is no uncertainty 
about the quality, and that the tensile strength is generally from 
20 to 50 per cent. greater than the raw material. The petroleum 
furnace can melt hard steel in thirty to thirty-five minutes, cast 
iron in about twenty minutes, and brass in less than fifteen 
minutes. Messrs. Faustman and Ostberg’s “ Mitis” foundry in 
Stockholm has rendered their malleable ironfoundry useless, 
and it has been taken down. Companies are already successfully 
working the patent on the Continent and in America. At 
Sheffield, Messrs. Hansell and Co., of the Canal Steelworks, are 
laying down special apparatus in a new building erected for the 
purpose ; and in conjunction with Meesrs. Seebohm and Dieck- 
stahl, of the Dannemora Steelworks, are the sole licensees here. 
In their announcements they claim that the “ Mitis” castings 
are applicable for the purposes of engineers, machinists, rail- 
way, tramway, locomotive, and wagon builders, agricultural 
implement makers, cycle manufacturers, general contractors, 
“and a thousand of manufactures of every imaginable class of 
machinery and general appliances where strength, lightness, and 
durability are necessary, and where such as smiths’ forgings have 


alone been previously applicable,” 


screen S, and, passing through tray 3, it impinges upon the base 
plate ¢ of the hot air chamber g, taking up from this any heat it 
may have parted with in its passage through the moist leaf in 
trays 1, 2, and 3. This capacity for reheating is an essential 
particular of the design. Brought up to the standard tempera- 
ture once more, the air re-assumes a downward course through 
tray 4, when, deflected by the second dividing screen m, it 
re-ascends through tray 5 and passes out through the fan exit. 
By this method of passing the air through the same tea, first 
downwards and then upwards, the leaf is exposed to a thorough 
current from alternate sides, and its mass dried as effectually 
or mechanical turning was employed to spread 

e leaf. 

This mechanism is said to be capable of turning out 100 lb. of 
made tea per hour on a consumption of from 80 lb. to 90 1b. of 
wood fuel. It seems to be singularly free from the complications 
which accompany the generality of tea-driers, inasmuch as 
there is with it none of the gearing usually employed to keep 
the tea properly spread and turned. Practical working has 
shown that the temperature of 180 deg. in no way injuriously 
affects the tubes of the air-heating furnace. These are pushed 
into the tube plates and packed with a string of asbestos, and 
the simplicity of such packing enables any defective tube to be 
readily removed and replaced by another. The air current, how- 
ever, always passing between the crown plates d of the furnace 
and the lowermost tubes, effectually prevents any heating to 
redness of any of the series, and a Bon tube has been quite 
unknown hitherto. Several of these machines have already 
undergone severe tests in Ceylon, where the tea planters appear 
to be well satisfied with the results obtained by their use. 


Tuer AMERICAN IRON AND STEEL TRADE.—That there has been 
@ great revival in this trade is by statistics 
recently issued. These statistics show the imports of iron and steel 
into the United States for the eight months ending August last. 
The imports of iron ore amounted to 715,667 tons, as compared with 
257,994 tons in 1885; pig iron, 262,967 tons, as compared with 94,430 
tons; iron scrap, 49,812 tons, as compared with 8664 tons ; steel 
rails, 14,232 tons as compared with 1883 tons; steel ingots, billets, 
bars, &c., 64,974 tons, as compared with 14,966 tons; tin plates 
190,433 tons, as compared with 162,484 tons; and wire rods, 96,586 
tons, as compared with 54,131 tons last year. There was a marked 
increase in the imports of every description except cotton ties. It 
is believed, however, that the figures for September and October 
will, when published, show a still larger increase in comparison with 
the preceding months. According to the Iron Age, the figures pub- 
lished fail to convey an idea of the itude.of the American pur; 
shases of foreign iron and stee) made during the present year, 
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RAILWAY MATTERS. 


TuE accidents to trains, rolling-stock, permanent way, &c., on 
our railways during the nine months ending 30th September last 
caused the death of eleven persons, and injury to 499. 


A NEw railway guide, containing tables for all the railways in 
Great Britain and Ireland, is now being published, which insures 
the life of the purchaser to the extent of £200, It is called the 
a Insurance Railway Guide,” and the tables are well printed in 

ear type. 


Dr. Ropert BELL, of the Geological Survey, has returned to 
Ottawa from a four months’ exploration of the Severn District, 
south of Hudson’s Bay. His observations show the practicability 
of constructing the Hudson’s Bay Railway, and & says that 
Churchill Harbour is open five months in the year, and the Straits 
would meet all requirements, 

AMERICAN reports range European countries as follows in respect 
to their yearly productive capacity in locomotives :—Great Britain, 
2200; Germany, 2000; France, 1000; Belgium, 500; Austria- 
Hungary, 400; Switzerland, 120; Italy, 70; Sweden, 50; Russia, 
40; Holland, 20; total, 6400. The greatest locomotive works in 
the world, the Baldwin Works at Philadelphia, can produce 600 loco- 
—- annually, while the Borsig Works in Berlin had a capacity 

Tue introduction of goods traffic on the lines of the South Staf- 
fordshire and Birmingham District Steam Tramways Company 
promises to develope largely. Arrangements are so far completed 
that the goods wagons will be delivered to the company shortly, 
and negotiations for a considerable traftic are now pending. This, 
it is hoped, will still farther add to a successful working of the 
company, which, for the half-year ending with July, was able to pay 
a dividend on the preference shares of 6 per cent. per annum. 


A TRAIN on the Denver and Rio Grande road recently ran thirty- 
six miles up @ very heavy grade from Buena Vista to Leadville, 
thirty-six miles in seventy minutes, making three stops of five 
minutes each, leaving the actual running time fifty-five minutes. 
The train consisted of six passenger cars, crowded with excursionists, 
The engine was of the Consolidation pattern, having 15in. by 18in. 
cylinders and eight driving wheels 3ft. in diameter, and was built 
nw for service on these 

8! 


A DIVISION according to classes of trains and accidents in 
America during last September is as follows :— 
Accidents : Collisions, Derailments, Other. Total. 
To passenger trains .. 1 19 ee « 
Toapass.andafreight. 23 .. — . — . 2 


This shows accidents to a total of 193 trains, of which 50—259 
cent.—were passenger trains and 143—74°1 ,per cent.—were 
teight trains. 


THE report of the directors of the Birmingham Central Tramways 
Company, to be presented at an annual meeting of the company 
on Monday, shows that the lines have earned, under exceptionally 
heavy working expenses, a net profit equal to a dividend of 74 per 
cent. on their cost, after writing off as ‘‘depreciation” a sum 
equal to a further dividend of two per cent. per annum, The 
intreduction of steam on the Saltley route, and the negotiations 
for the construction of the cable line, have been very satisfactory. 
The tenders for the execution of the first section of the cable line 
were unexpectedly low, and the result anticipated is a line 
unequalled in cheapness. One of the company’s engineers, Mr. 
Pritchard, has just returned from a visit to the United States, 
where he has inspected the various lines in operation the 
and he is more than ever convinced of the superiority 
profitable working of the cable system. 

For removing the locomotives and passenger carriages from the 
Edinburgh Exhibition, a line of about 200 yards in length, stoutly 
put together on sleepers which were laid on the top of the ground, 


was constructed from the Exhibition and along the Melville Drive, | paral 


and on these the North British engine with steam up, one of the 
Caledonian engines, two passenger carriages, and then another 
engine, the whole being coupled up into one train were safel 
launched. The train passed slowly over the section of railway laid. 
When it had come near its termination the line behind the train 
was lifted and relaid in front, and then the train proceeded so far 

in. The work was n in the early morning, and by after- 
noon the train had reached the north-west end of Brougham-place. 
There it rested for the rest of the day, as its passage down Lothian- 
road would have caused too much obstruction. Operations were 
resumed at eleven o’clock, and were continued during the next two 
days until the train was safely lodged in the goods yard of the 
Caledonian Railway. Mr. Bell, of the engineering department 
North British Railway, with a squad of forty men, carried out the 
work, which attracted much notice. 

Dvrinc the nine months ending 30th September last there were 
reported on our railways 38 collisions between passenger trains or 
parts of passenger trains, by which 1 passenger was killed, and 238 
passengers and 17 servants were injured; 32 collisions between 
passenger trains and goods or mineral trains, &c., by which 1 
servant was killed, and 69 passengers and 14 servants were injured ; 
9 collisions between goods trains or part of goods trains, by which 
2 servants were killed and 12 were injured; 53 cases of passenger 
trains or parts of passenger trains leaving the rails, by which 6 
sama ers were killed and 46 passengers and 7 servants were 
njured; 5 cases of goods trains or parts of goods trains, engines, 
&c., leaving the rails, by which 1 servant was injured; 5 cases of 
trains travelling in the wrong direction through points, by which 4 

ngers and 1 servant were injured; 15 cases of trains running 
to stations or sidings at too high a speed, by which 61 passengers 
were injured; 85 cases of trains running over cattle or other 
obstructions on the line, by which 1 passenger was injured; 30 cases 
of trains running through gates at level crossings, by which 1 
servant was injured; 6 failures of machinery, springs, &c., of 
engines, by which 3 servants were injured; 238 failures of axles, by 
which 2 passengers were injured; and 6 failures of couplings, by 
bse coat 1 passenger was killed and 21 passengers and 1 servant were 
jured. 

THE death is recorded of Major Samuel Isaac, one of the most 
active promoters of the Mersey Tunnel. He died on the 22nd at 
his residence in Warrington-crescent, Maida Vale, at the age of 
seventy-four. Major Isaacs was born in Chatham, came to London 
&8 & young man, and carried on a large business as an army con- 
tractor in Jermyn-street, under the firm of Isaac, Camp! and 
Co., his brother, Mr. Saul Isaac, J.P., formerly member of Parlia- 
ment for Nottingham, being associated with him in the partnership, 
The firm became during the Confederate war in America the 
largest European supporters of the Southern States, and their ships 
outward bound with military stores and freighted home with 
cotton were the most porn. on | of blockade runners, Major 
Isaac’s military rank was confe on him in connection with his 
services in raising a regiment of Volunteers from among the work- 
men of his own factory at Northampton. Messrs. Isaac, Campbell 
and Co, were nat y large holders of Confederate bonds, The 
commercial house fell shortly after the fall of the Confederacy, 
and Major Isaac’s mansion at Kensington, tenanted after him for a 
season by the He fo of Oude, long stood vacant. He was not, 
however, daunted by failure. After a time he acquired the rights 
of the promoters of the Mersey Railway—a project which 

; the sanction of Parliament, but had remained dormant 
owing to the disinclination of capitalists to venture on the heroic 
task of el the bed of the Mersey. With courage and 
persistence Major ushed the scheme into practical develop- 

essrs, ell, and seeking the assistance as engineers 
of Mr. Brunjees ard Sir Douglas Fox, ” 
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NOTES AND MEMORANDA. 


Tue six healthiest places during the week ending the 20th ult- 
Brighton, Birmingham, Nottingham, London, 
and Bradford. 


THE production of metallic or “grain” nickel in America in 1885 
was 245,504 lb. valued at 169,397 dols. In addition, matte and ore 
containing 32,400lb, of nickel were exported. Total value of all 
nickel, 190,000 dols, 

In London in the week ending the 20th ult., 2830 births and 1385 
deaths were registered. The annual death-rate per 1000 from all 
causes, which had been 16°7 and 179 in the two preceding weeks, 
declined again to 17°4, 


THE deaths registered wpe 5 the week ending November 20th, in 
28 great towns in England and Wales, corresponded to an annual 
rate of 19°1 per 1000 of their a te Pop ation, which is esti- 
mated at 9,093,817 persons in the middle of this year. 


THE United States mint authorities estimate the value of the 
= produced in 1885 at 31,801,009 dols., an increase of 1,001,0.0 

ols. over 1884, The production of silver is similarly estimated at 
51,600,000 dols., an increase of 2,800,000 dols. over 1884, 


THE production of metallic zinc in 1885, in America, was 40,688 
short tons, valued at 3,539,856 dols. at an average value of 4°35 
cents per pound, an increase of 2144 tons and 117,149 dols. in value 
over 1884. Zinc was also made from the ore directly into zinc 
white—zine oxide—to the extent of 15,000 short tons, valued at 
1,050,000 dols, 

32,073 flasks of quicksilver—of 76} 1b. net—were produced in 
America, in 1885, or 160 flasks more than in 1884. Total value, at 
an average price of 30°53 dols. per flask at San Francisco, 979,189 
dols., and increase of 42,861 dols. over 1884, The production of 
quicksilver vermilion was about 600,000 lb, the same as in 1884, but 
the price advanced to 52 cents per pound, making the total value 
312,000 dols, 


LONDON is at present supplied with water from the rivers Thames 
and Lee, and from certain springs in the em of the Thames 
and Lee, supplemented by Chadwell springs, from eleven wells 
in the north of London, and ten wells in the south of London, all 
wn to the chalk. The proportions from each of these sources 
for the month of October, 1886, were nearly as follows:—From 
the river Thames and certain chalk springs in the Thames Valley, 
about 52 parts of the whole; from the river Lee and certain chalk 
springs in the Lee Valley, about 36 parts of the whole; from the 

even chalk wells on the north of London, about 5 parts of the 
whole ; from the ten chalk wells on the South of London, about 
7 parts of the whole. 

SOME remarks on M. Fontaine’s report concerning his experiments 
on the transport of power by electricity have been mae oe the 
Paris Academy of Sciences -by M. Marcel Deprez. It is pointed 
out that M. Fontaine’s method, which repl the generator ani 
receiver by a series of machines coupled together in sufficient 
number to reproduce the d d effect, so far from being based on 
any new principle, is the same as that proposed by all electricians 
who have sought to obtain high tensions without having recourse 
to the construction of — machines first suggested by the 
author. The means employed by M. Fontaine to control simul- 
taneously the four series of generators is also stated tly to 
resemble that described in a patent taken out on April 28th, 1 


by M. Deprez. 

ACCORDING to a on ‘* Heat of Combustion of Coal,” by W. 
Alexéeff — Jou of the Chemical Society—the researches of 
Scheurer-Kestner have established that analytical data are 
inadequate for the determination of the heat evolved in the com- 
bustion of coal. On the other hand, the apparatus used by Fischer, 
Schwackhéfer, and others, are too complicated, and the corrections 
to be applied are too many and too important. In this paper, a 
simple form of apparatus for this purpose is described, 
mainly on the ‘‘ combusti hamber” used by Berthelot. Ther- 
mometers divided to 7; deg. were used, in the reading of which 
lax errors were avoided. The sources of error are discussed 
in full, and the necessary corrections —- for the heat of com- 
bustion of the volume of hydrogen used for the ignition of the coal. 
The result obtained with a sample of South Russian coal gave a 
value of 7991 cal. per gram. From the analytical data C = 81°4, 
H = 4°8, O + N = 13°0, and ash 0°73 per cent., the result calcu- 
pee according to Dulong’s rule was 7699 cal.—a slightly lower 
value. 


WHEN solutions containing either iron, cobalt, nickel, zinc, cad- 
mium, aluminium, chromium, or manganese—T. Moore, Chem. 
News—are treated with phosphoric acid and ammonium carbonate, 
and are electrolysed, the first five are completely precipitated, 
chromium forms a soluble chromate, manganese is partially 
deposited as oxide on the other electrode, whilst the aluminium 
is unaltered. For separate determinations of the first sive, the 
following plan answers well:—The slightly acid solution of ferric— 
or other—sulphate or chloride is treated with a solution containing 
15 per cent. of glacial phosphoric acid until the yellow colour dis- 
appears, ammonium carbonate is added in large excess, and the 
whole warmed gently until the solution is clear. On electroylsing 
the hot solution—70 deg.—with a current equal to 1200 or 1300c.c. 
mixed gases per hour, the iron—or other metal—is deposited 
rapidly and completely. A current equal to 100 to 300c.c. of 
mixed gases per hour is sufficient to effect the deposition of the 
zinc, whilst a current of 40c.c., which gives no deposit with zinc, 
isstrong enough for cadmium. <A good solution for the electric 


deposition of either zinc or cadmium is prepared by precipitating the 
solution of a zinc or cadmium salt with sodium phosphate, dis- 
solving the precipitate in potassium cyanide, and adding excess of 
ammonium carbonate. This solution when electrolysed at 80 deg. 
with a current equal to 1000c.c. of mixed gases per hour gives a 
rapid and complete deposit. 

AT a meeting last week of the Meteorological Society, a paper 
was read on “The Gale of October 15th-16th, 1886, over the 
British Islands,” by Mr. C. Harding, F.R.M.S. The storm was 
of very exceptional strength in the west, south-west, and south 
of the British Islands, but the principal violence of the wind was 
limited to these although the force of a gale was ienced 
generally over the whole kingdom. By the aid of ships’ observa- 
tions, the storm has been tracked a long distance out in the 
Atlantic. It appears to have been formed about 250 miles to the 
south-east of Newfoundland, on the 12th, and was experienced by 
many ocean steamers on the 13th. When the first indication of 
approaching bad weather was shown by the barometer and wind at 
our western outposts, the storm was about 500 miles to'the west- 
south-west of the Irish coast, and was advancing at the rate of nearly 
fifty miles an hour. The centre of the disturbance struck the coast 
of Ireland at about 1 a.m. on the 15th, and by 8 a.m. was central 
over Ireland. The storm traversed the Irish Sea and turned 
the south-east, over the western midiands and the south ti 


MISCELLANEA. 


A MEETING is to be held to-morrow in Nottingham for a second 
discussion on the proposed coal exchange for that town. 


Mr. R. H. Dorman, county surveyor for North Mayo, has been 
appointed by the Lord-Lieutenant county surveyor for Armagh. 


Messrs. Tuck AND Co. have purchased the patents, together 
with the machinery and entire plant, for the manufacture of 
Morrison’s apes metallic and asbestos packing for triple expan- 
sion and other high-pressure engines. 


Mr. E. C. NEPEAN, director of army contracts, has, at the sug- 
gestion of the Wolverhampton Chamber of C. ” ted 
to repack all rejected goods, and to make an inquiry into the 
practice of adulterating tin-lined goods with lead. j 


On Tuesday, Wednesday, and Thursday next, Messrs. Wheatley 
Kirk, Price, and Goulty will sell by auction a large quantity of 
fixed and loose plant, finished brickmaking, and other machinery, 
tools, &c., at the Alliance Engineering Works, West Drayton. 


Messrs. W.GRayY ANDCO., of West Hartlepool, have just received 
an order for a steamship of tons capacity from the Atlantic 
Transport Company. Triple compound engines of 1200-horse 
power are to be supplied by the Central Marine Engineering Com- 
pany, Hartlepool. 

Upon the representation of the Streets Committee of the Wolver- 
hampton Corporation, the Gas Company of that borough have 
consented to reduce their charges upon the public lamps some £200 
a year, which is equivalent to the extra f mean which would fall 
upon the Corporation by reason of the rise of 2d. per thousand 
cubic feet in the company’s tariff. 

THE Birmingham Corporation are considering a to 
increase the price of gas. They find that the largely augmented 
consumption of gas which has recently taken place throws on their 
hands a greater quantity of residuals, which, on account of the 
depreciated value of the es forms a serious item of loss, 
The increase will probably be 2d. per 1000ft. 


‘‘THE Management of Accumulators” is the subject of a pam- 
hlet by Sir David Salomons, Barct., Assoc. Inst. C.E., published 
: A. K. Balwin, Tunbridge Wells. It will interest most of those 
who are following secondary battery development and application, 
although Sir David’s composition is not quite as free from am- 
biguities and want of consecutiveness as it might be. i 
STRENUOUS efforts are being made to bring about united action 
for the drainage of the eters pe collieries, like that we have in 
Staffordshire, There is much water in this coal-field, and the cost 
of drainage by individual action constitutes a heavy tax on the coal 
raised. It is stated that the existing machinery is sufficient to 
drain the whole of the collieries open for one-tenth of the present 
cost, if placed under the direction of a central management. 


Ir is stated that officials of the Spanish Government are looking 
about in Westphalia for steel blocks for the manufacture of 
cannon, but it has not yet transpired whether orders have already 
been placed. At the same time news comes from Bilbao that the 
State—according to the Ministerial programme—is willing to assist 
those works capable and willing, financially, if they will enter into 
the manufacture of steel for plates and cannon, and machines of 
all kinds, so as to make the country independent of foreigners. 


BINGLEY HAt, which has only just been cleared of the Industrial 
Exhibition, has this week had held within it the tbhirty-eighth Bir- 
mingham Smithfield Show. In the cattle and the implement classes 
there were somewhat fewer entries than last year, but there was no 
falling-off in interest. Implements and machinery suffered from 
the fact of the Show following so closely upon the recent Exhibi- 
tion ; yet there was much that was attractive to the agricultural 
interest. Several novelties which were displayed will reappear at 
the London Smithfield Club Show. 


Tue death is announced of Mr. John Dougherty, of Mount 
Union, Pennsylvania, a well-known American engineer, who was 
born in 1803. He is said to have invented the portable iron section 
boats, and devised the inclined planes over the Alleghany Moun- 
tains. Mr. Dougherty also suggested the route of the Pennsyl- 
vania Railroad, and in 1857 obtained a charter for the Sherman’s 
Valley and Broad Top Railroad, which was finally merged into the 
Pennsylvania Railroad. His latest railroad scheme was a a 
route from Canada, by way of Buffalo, to Washington. though 
at one time a millionaire, he died in comparative poverty. 


* THE New York Edison Electric Light Company has recently an- 
nounced by circular that there are in everyday use about 400,000 Edi- 
son lamps, of an average of 16 candles each. Reduced to a gas basis 
for the purpose of comparison, this would appear thus: 400,000 
lamps 16 candles each is equal to 400,000 6ft. gas jets, or 57,600,000 
cubic feet per day. The official returns show that the total 
capacity of the eight gas companies supplying New York city is 
35,000,000 cubic feet per day. Hence the daily light-producing 
capacity of the Edison apparatus in use in the United States, 
whether expended in light or power, is more than 50 per cent. 
greater than that of the entire combined gas plants of New York 
city. The returns for ten months from Oct. 1, 1885, to Aug. 1, 
1886, exhibit the following percentages of increase :—Isolated 
plants, 35 per cent.; lamps in same, 36 per cent.; central station 
plants, 132 per cent.; lamps in same, 126 per cent. Isolated plants, 
182 increase ; isolated lamps, 48,588 increase ; central station plants, 
32 increase; central station lamps, 83,600. 


THE miners’ conference at Manchester continued its sitting all 
through the week and passed a large number of resolutions. 
Amongst these it was decided that the time had now arrived when 
seven hours should in all cases constitute the working day for 
miners; further the Government were requested to appoint a 
Royal Commission to inquire into the royalty rents and way leaves 
in mines, and resolutions were d in favour of the Employers’ 
Liability Bill being made compulsory, in favour of the appointment 
of more mine inspectors, and of the re of the London Coal Dues 
at the expiration of the present Act of Parliament; whilst another 
resolution condemned the Government for taking away the mail 
contracts from English steamship companies and giving them to 
German and French companies. It is scarcely requisite to add 
that a resolution was passed that wages are too low, and the earliest 
opportunity should be taken to secure an advance. These were only 
some of the questions dealt with, and it will be seen that the con- 
ference had before it an unusually varied and not over modest 
programme, 

AT a recent meeting of the Liverpool Engineering Society a paper 
was read by Mr. A. C. Hurtzig, M. Inst. C.E., on “A Formula 
and Diagram for ascertaining the Resisting Power of Piles.” The 
author first points out the threefold effect of bearing piles, and 
thinks that the case of frictional resistance is the ruling condition 


of England, and its centre remained over the British Isles about 
thirty-four hours, having traversed about 500 miles. The storm 
afterwards crossed the English Channel into France, and subse- 
quently again took a course to the north-eastwards, and finally 
broke up over Holland. In the centre of the storm the barometer 
fell to 28°5in.; but, as far as the action of the barometer was con- 
cerned, the principal feature of importance was the length of time 
that the readings remained low. At Geldeston, not far from 
Lowestoft, the mercury was below 29in. for fifty hours, and at 
Greenwich it was similarly low for 40 hours, The highest recorded 
hourly velocity of the wind was seventy-eight miles, from north- 
west, at Scilly, on the nae the 16th; but, on due allowance 


to be idered. A variety of theoretical formule is named, and 
the absurdly different results that may be obtained are inst d 

One cr two practical objections are taken to Rankine’s formula; 
and, after stating that he found it necessary to investigate the 
subject for his own convenience, the author illustrates the accuracy 
of his diagram by comparing results—obtained in America, under 
the direction of the Government engincers—of experiments under- 
taken for the special object of testing various formule. A descrip- 
tion of the method by which the author arrived at his formula and 
diagrams is next given. Rankine’s formula, as being an exact 
scientific formula, is taken as a basis, and the resulis of Mr. 
Alpine’s extensive experiments on some 7000 piles are incorporated ; 
certain transformations are made and two equations obtained—one 
the equation to a straight line, and the other the equation to a 


being made for the sq character of the gale, it is estimated 
that in the squalls Pon Bere reached, for a minute or so, the 


hourly rate of about 120 miles, which is equivalent to a pressure of 
about 70 Ib. on the ey foot. On the mainland the wind attained 
a velocity of about 


xty miles an hour for a considerable time, 


rabola. From these equations the diagrams are constructed. 
xamples of the use of the diagrams are given. Some considera- 
tions for determining the value of a factor of safety are given, and 


+ limits between which such factor should vary. 


THE ENGINEER. 


Dec. 8, 1886 


— 


ONE HUNDRED-TON FLOATING CRANE 


MESSRS. ARMSTRONG, MITCHELL, AND CO., NEWCASTLE-ON- 


THE ATLAS 100-TON FLOATING CRANE. 


Tus crane, which was constructed for the Mersey Dock and 
Harbour Board by Sir W. G. Armstrong, Mitchell, and Cv., 
Limited, of Newcastle-upon-Tyne, has a jib of sufficient rake and 
height to command the hatches of the largest ocean steamers, 
and is also adapted for lifting dock gates in and out of place for 
repair. For this latter purpose it was necessary to provide lift- 
ing power for 100 tons, with a projection of about 6ft. over 
the side. The extreme rake of the jib is 49ft., which gives a 
projection of 22ft. 6in. over the outside of the fender timbers, 
when the jib is athwartship, and the weight which can be lifted 
at this rake is 30 tons. Any load between 30 and 100 tons can, 
of course, be lifted at an intermediate rake. The crane is 
mounted on rollers, running on a roller path fixed on the top of 
a circular girder built into the barge, and the steam engine by 
which the lifting, turning, and “topping” gear is driven is 
planted on the crane, and revolves with it. To avoid the in- 
convenience of using an unnecessarily heavy block and chain 
when lifting moderate loads, the crane is furnished with two 
purchases, one for loads up to 30 tons, and the other up to 
100 tons. 

Great attention has been paid to the provision for counter- 
balancing the load lifted by the crane, so as to avoid change of 
trim in the vessel as the crane turns, and as the weight upon 
it varies. The plan adopted is a combination of fixed and shift- 
ing ballast, so designed as to reduce the weight of the latter to 
& minimum, and so facilitate its manipulation. Water is used 
for the shifting ballast, a centrifugal pump driven by an inde- 
pendent engine being provided for pumping it from the front 
tank to that at the rear, while it returns by gravitation. 

The barge upon which the crane is mounted is 130ft. long and 
48ft. beam, the draught being about 5ft. 6in. Twin screws 
with independent engines are used in order to give greater 
handiness, and the after body of the barge being of twin form, 
the screws are well protected from injury when lying alongside 
a quay or another vessel. The forward part of the barge is 
strengthened, and a bed is formed on the deck on which a heavy 
load can be deposited. The speed over the measured mile was 
a little over five knots per hour. We believe that is by far the 
most powerful floating crane in the world, 


ROTARY STONE BREAKER. 


Tue rotary “continuous-action” stone breaker illustrated by the 
accompanying engraving is made by Messrs. Vincent, Holliday, 


aad Co., of Bristol, and was by them exhibited at work at the 
Bristol Show of the Bath and West of England Society’s Show. 
The construction of the crushing parts will be gathered from the 


QQ UGK. QM. 
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engraving, but it has to be mentioned that the spindle ~ 
which the inner crushing blocks are mounted does not revolve, 
but has a gyratory motion, for which room is left in the top cap, 
though not clearly shown in the engraving, the spindle having 
the motion of a pendulum which describes a circular path. A 
— crushing surface is secured by this arrangement, and the 
hollow curve of the outer crushing surfaces with the rounded 
face of the inner surfaces enables the blocks to be cracked by 
transverse strain. 


Tur YORKSHIRE COLLEGE ENGINEERING SocreTy.—The opening 
meeting for the session 1886-7 was held in the Engineering Lecture 
Room on Monday evening, November 22nd, when an address was 
_— by Mr. Thos. Hewson, M. Inst. C.E., and engineer for the 

ugh of Leeds; the President, Professor Archibald Barr, B.Sc. 
M. Inst. M.E., in the chair. After the minutes of the last general 
meeting had been read and confirmed, and the report of the com- 
mittee read, the President addressed a few words of enco’ ement 
to the members, and said how pleased he was that the effort to 
form an engineering society from among the a and past 
students of the College had been successful. He welcomed the 
Society as in some measure as over the wide that existed 
in so comparatively young a College in the social life of its students. 
Those who, like himself, had come from the older Universities, 
knew what a great want that was. He, however, more especially 


welcomed the Society as enco a love of study in its 
members, and he felt sure all w learn something from the 
papers read and after discussions at its meetin; e thanked 


them for electing him President, and he would do his best for 
the Society. He was also glad to see that the committee had been 
able to get the help and encouragement of those gg who 
were at the head of the —— profession in . It was 
to those gentlemen that the reconstruction of the yy oped 
department of the College was due, and the buildings they were 
then assembled in were evidence of their ———— and liberality. 
In securing Mr. Hewson to give the coming dress, he was glad 
the committee had testified their acknowledgment to him, for he, 
in his official Nes mace @ was at the head of the engineers of the town. 
He then introdu Mr. Hewson to the meeting. Mr. Hewson 


then gave his address. A vote of thanks was pro to Mr. 
Hewson by Mr. J. H. Wicksteed, and seconded by ‘essor 
Lapton, and carried amidst great applause, 


Arnold 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

v 'NA.—Messrs, and Co., Booksellers. 

LEIPSIC.—A. Twizrmryver, Bookseller, 

NEW YORK.—Tre Witmer and Rogers News Oompaxy, 
81, Beekman-street. 
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*,* With this week’s number is issued as a Supplement, a Two- 
Page Engraving of an Eight Wheels Goods Engine, Swedish and 
Norwegian Railway. Every as issued by the Publisher 
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should not receive it. 
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*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

B. G. A.— We imagine that Messrs. Davey, Paxman, and Co., Colchester, can 
supply the information you want. 

Fen.— We jail to catch the ing of your q about fly-wheels, Send 
a sketch. We do not understand the sense in which you use the words 
“unit width” and *‘ other half.” Do you mean “ unit length ?” 

R. A. X. (Leeds).—(1) For a good compound engine the air pump may have 
a@ capacity of one-sixteenth of the low-pressure cylinder. In some cases, 
however, it is less than this,as you will see by referring to engravings of 
marine engines which have appeared in our pages. For jet condensation 
the air pump is usually made about twice as large as will sugice for surface 
condensation. (2) Yes. (3) At least thirly times the feed-water, 


TEMPERING FILES. 
(To the Editor of The Engineer.) 

S1r,—I shall be obliged to any of your readers who will tell me how I 
= get some practical information from practical men as to tempering 
L. 

Manchester, December Ist. 


ZINC ROLLING MILLS. 
(To the Editor of The Bngineer.) 
Srr,—I shall be much obliged to any reader who will give me the 
addresses of fi 4 


of firms rolling zinc in this country. I am told is onl 
Is this so? 


COMPRESSION OF CARBONIC ACID. 
(To the Editor of The Engineer.) 
81r,—I believe that a special arrangement of treble pumps compressin; 
the ga successively has been used for eae ge pod sory acid, I 
be obliged for information as to the makers of this pump, or whether it 
is iMustrated in any book of reference, E. H. 
November 30th. 
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o’clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
are to be addressed to the Publisher, Mr. George Riche; all 
letters to be addressed to the Bditor of Tux Encinerr, 168, Strand. 


MEETINGS NEXT WEEE. 


Tue InstiruTion or Crvit 25, Great West- 
minster, 8.W.—Friday, December 2rd. at 7.80 p.m.: Students’ meeting. 
Paper to be read, “ Ranging Circular Curves,” by Harley H. Dalrymple- 
Hay, Stud. Inst. CE. Tuesday, December 7th, at 7 p.m.: Ordinary 
meeting. Paper to be read with a view to discussion, “The 
a of Macquarie and of Tino,” by Dr. John Hopkinson, F.R.8., 
M. Inst. C.E. 

Society or Enoingers.—On Monday, December 6th, at the West- 
minster Town Hall, a paper wi'l be read “On River Pollution caused 
by Sewage Disposal,” by Mr. G. b. Jerram of which the following is a 

y ‘is :—The tendency of future legislation to reform Local Govern- 
ment with a view to proper control over the rivers and streams; pollu- 
tion of streams below sewage works still prevalent ; illustrations—the 
river Lea, Thames, and other rivers ; causes ; pro means of preven- 
tion ; description of new sewage works at Walthamstow, including nev’ 
machinery to control supply «f chemicals; disposal of sludge, witi 
description of new mode recently invented and worked by Messrs. 
Astrop and Co. 

Tue Soctery or TeLEGRAPH ENGINEERS AND ELEctTrRicians. —Meeting at 
the Institution of Civil Engineers, 25, Great Somancineh 8.W., Thurs- 
day, December 9th, 1886, at 8 p.m. Annual general meeting. 

Lonpon ASSOCIATION OF FOREMEN ENGINEERS AND DRAUCHTSMEN.—The 


December 6th, at 8 p.m.: Cantor Lectures. 
tal Design,” by Lewis Foreman a Lecture IL.: 
ich a given sur- 
ma: an jied ; the treatment of irregular and 
ewkward spaces ; the relation of detail to the order of its distribution. 


Webber, R.E., C.B. 


Wednesday, December 8th, at 7.30 p.m., the following paper will be read 
and discussed :—‘* On the Plan and Construction of ne Works,” by 
Mr. T. Mudd. This paper will be illustrated by means of the lime light. 
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THE AMENDMENT OF PATENT SPECIFICATIONS, 


THE decision of questions relating to the amendment of 
specifications is both difficult and delicate, although the 
rinciples upon which the decision must rest may be stated 
in a few words, According to Section 18 of the Patent Act 
an amendment must be “ by way of disclaimer, correction, 
or explanation,” and it must not “make the specification 
as amended claim an invention substantially larger than 
or substantially different from the invention claimed by 
the specification as it stood before amendment.” The pro- 
cedure is not very different to that under the previous 
statute, except that the nature of the proposed amendment 
is advertised so as to give parties interested an oppor- 
tunity to oppose. Moreover, the hearing takes p! 
before the Comptroller, instead of before the law officer, to 
whom, however, an appeal lies. The power of appeal is exer- 
cised more often than was anticipated, and the law officers 
are gaid to find that their labours in this department have 
not been greatly lessened. This is not at all surprising, 
inasmuch as there seems to have arisen a practice of 
regarding the hearing before the Comptroller merely in 
the light of a preliminary formality, the real trial of the 
matter taking place before the law officer. When we 
remember the manner of some of the hearings, this 
practice seems to be the natural one. 

The practice of advertising the nature of the amend- 
ments, and the reasons for the request, brings out some 
curious puints. It is difficult to see the force of some of 
the “reasons” adduced, whilst it is abundantly evident 
in many cases that the specifications have been prepared 
with great carelessness. In a case which recently ap 
in the official journal of the Patent-office, an inventor 
wished to alter the “title” of his invention from “con- 
verting map oncom into rotary motion,” to “ improve- 
ments in obtaining motive power.” These titles are so 
very different that it looks very much as if the examiner 
had neglected his duty, which is to see that the title 
“sufficiently indicates the subject matter of the inven- 
tion ;” but as we have had no opportunity of referring to 
the original specification we do not insist upon this 
point. There can, however, be no ible mistake 
about a subsequent application, in which the “reasons” 
for making the amendment are as _ follows :— 
“(1) That the title as originally framed by me is misleading 
and erroneous, and that it appears to have been over- 
looked when the specification was passing through the 
Patent-office that my invention relates to an improved 
safety extinguishing apparatus for oil lamps, and not to an 
improved method of extinguishing oil lamps. (2) That 
the description of such safety extinguishing apparatus for 
oil lamps as originally drawn by me is involved and 
obscure, and leaves it in doubt as to what really constitutes 
my invention, and as to how I carry the same into opera- 
tion, (3) That the claims to my said specification as 
pap aig framed by me are bad in substance and erroneous 
in form. (4) That the letters of reference to and on the 
drawing illustrating my said invention are incomplete.” 
This is a complete specification, which has been passed b 
the examiner as being in all respects in conformity wi 
the rules and regulations, and had been formally 
“accepted” by. the Comptroller. The notice contains 
a serious charge of neglect of duty, but it has a comic 
aspect, as the Comptroller is compelled to advertise 
his alleged shortcomings in his own official organ, at 
the public expense. One is irresistibly reminded of the 
punishment proposed for tradesmen who sell adulterated 
goods or give short weight, and which is, we believe, 
actually carried out in some countries—that their pre- 
mises should be placarded with the particulars of their 
offence. But of all the cases of amendment which have 


come before the office, perhaps the most extraordinary is , 
the one to which we are now about to allude. We do not 


ait | mention the name of the inventor, as it is well known to 


all who take interest in the subject, and we shall ed 
ive such particulars as are necessary to make the little 
istory complete. About two years ago a patent for an 
improved method of making gunpowder was applied for. 
the nature of the invention g stated in the provisio 
specification as follows:—“ According to this invention, I 
produce superior explosives, which are especially suitable 
for military and other purposes, by using in the composi- 
tion of the explosives a charcoal from cocoa-nut fibre 
or other fibrous substances. The charring of the fibres 
may be effected in the usual manner.” It will be admitted 


Electric | that this is a model of brevity and clearness; but, alas! it 


had a fatal defect, which, curiously enough, was not dis- 
covered by the inventor until nearly three months after- 
wards, when he applied to omit the word “manner” and 
add the following sentence, omitted by clerical error. The 
words were these tA consisting of the outer 
retort and the inner cylinder, which latter contains the 
material to be treated, and is movable for inspecting and 
regulating the degree of roasting or charring.” The appli- 
cation was refused by the office, no doubt on sufficient 

unds, and, had the authorities stopped there, much 
itigation would have been avoided, and the credit of the 
department would not have suffered as it has done. But 
some — have a positive genius for speaking when 
they should be silent, and accordingly the official in charge 
of the matter, in conveying his refusal of the application, 
most unfortunately suggested to the inventor that he 
might “apply under Section 18,” the provisions of which 
have already been explained. 

The amendment was allowed as “an inadvertent error,” 
though the formality of advertising was not complied 
with ; and, to be quite fair to the Patent-otfice authorities, 
we do not quite see how it could have been, as the applica- 
tion was in the “provisional” condition, at which e 
no disclosure of the invention may lawfully be made. 
far, then, the office was clearly wrong. Whether the amend- 
ment came within limitations of the statute stated above is a 
question which we will not venture to discuss. Suffice it 
to say that several eminent authorities are very decidedly 
of opinion that it does not come within Section 18, and 
one authority of special eminence owned that he was 
“ startled ” to find that such amendments could be allowed ; 
and no wonder, for if such amendments are allowed all 
kinds of irregularities may become common. An adven- 
turer may put in a bogusspecification, and, waiting his oppor- 
tunity, may insert new matter any time within about eight 
months. The gentlemen who rule the destinies of the 
Patent-office do not seem to have recognised in the specifica- 
tion as originally drawn a possible solution of the mystery of 
the composition of “Cocoa Powder,” which was much 
discussed at the time, and in the amendment the probable 
solution of the question. 

There is another class of amendments which are freely 
and we might almost say recklessly allowed by the Patent- 
office. It was pointed out by a correspondent in these 
columns, soon after the present Act had come into opera- 
tion, that it was possible to obtain “ Provisional Protec- 
tion” in blank, the practice of the office being to assign a 
number, and date, to an application although the provisional 
specification which accompanied it did not describe any 
invention whatever. Our correspondent pointed out that it 
was only necessary to string together a number of sentences 
stating in very general terms the object of the invention, 
but without giving the least real indication of the inven- 
tion, The examiner is of course bound to report that the 
“invention” is insufficiently described, and the Comptroller 
returns the “specification” to the applicant, who has 
several months before him in which to look round and 
pilfer from subsequent specifications relating to the par- 
ticular subjects. The Comptroller is not entirely to blame 
in the matter, as the Act provides that every letters patent 
shall bear the date of the original specification. This 
proviso was inserted in order to prevent what was known 
as “racing for the seal ;” but the framers of the Act either 
took a very favourable view of human nature, or they 
intended that the Comptroller should forthwith reject every 
specification which did not comply with the spirit of the 
Act. There are thus several points in the Patent Law 
which are open to grave and very harmful abuse, and 
which demand the attention of the Board of Trade and of 
Parliament. As to the committee which was appointed by 
the President of the Board of Trade, in the early part of 
the year, to investigate and report upon the working and 
administration of the Patent Act, there seems to be a 
general opinion that it has ended, as most committees 
end—in a report, and nothing more. Departments like 
the Board of Trade do not readily reform themselves— 
not entirely from obstinacy, but from a real inability to 
recognise that there can be an wasn, beat. in an office with 
such august traditions, which have been faithfully followed 
by generations of clerks—they were little more—with 
such satisfaction and profit to themselves. 


THE EFFICIENCY OF SINGLE-ACTING ENGINES, 

As was to be expected, other makers of steam engines 
seem determined not to let the performance of Messrs. 
Davey, Paxman and Co.’s engine, as recorded in our 
last impression, pass without comment. We publish 
in another e a letter from Messrs, Willans and 
Robinson, referring to a trial of one of their engines, which 
trial has much about it that is interesting. A report 
of this trial lies before us; but as it appeared so far back as 
April last in the columns of the Llectrician, and as it is 
anything rather than lucid, we need not reproduce it here. 
The engine was Mr. Will'ans’ latest pattern, with two high 
and two low-pressure cylinders, the former 1lin., and the 
latter 18in. diameter, with a piston stroke of 9in. It was 
intended to run coupled direct to a dynamo at 400 revolu- 
tions; but that speed does not appear to have been attained. 
The high-pressure cylinder stands on topof the low. “The 
upper side of the high-pressure piston 5 eee the work- 
ing cylinder. The steam is admitted by a valve in the 


iston-rod, and is cut off by the motion of that rod, and 
ing released at the end of the stroke, it passes into the 
space below the high-pressure piston, which space is called 


an 


/ 
~ 
next meeting will take place at the Cannon-street Hotel on Saturday, the 
4th inst., at 8 p.m., when Mr. W. P. Heath will read the second portion 
of his paper ‘“‘On Building Constructions, comprising Materials and 
Fittings for Fireproof Construction.” ‘ 
Society or Arts, John-street, Adelphi, London, W.C.—Monday, 
“Glow a their Use and Manufacture,” by Major General C. E. 
Nortu-East Coast INsTITUTION OF ENGINEERS AND SHIPBUILDERS.— wid 
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the receiver, and from thence at the next stroke, into the 
space above the low-pressure piston, and from that into 
the atmosphere.” Diagrams are not given with the report 
before us; but Mr. Willans supplied some in the course of 
a discussion which took place on papers read on the 
24th of November, 1885, before the Institution of Civil 


Engineers, by Imray and Mr. Kapp. hese 
diagrams show that the expansion curve is very nearl 
truly adiabatic, and it leaves nothing to be desired. 


There is, however, one feature about these diagrams which 
is not a little puzzling.. We have the high and low- 
-— cylinder diagrams combined, and a diagram 
rom the receiver is combined with them. Mr. 
Willans in the discussion referred to stated that 
“the variations in re in the receiver had a 
considerable effect on the power of the engine, and 
a diagram had to be taken — it as well as from the 
cylinders.” Now in the diagrams published in the “Transac- 
tions” of the Institution of Civil Engineers, this receiver 
diagram is apparently credited as a power or positive 
diagram. Yet a little consideration will show that it 
could not be positive except during the up stroke; but 
during that period steam coming into the receiver 
from the top. of the cylinder has only the same pres- 
sure above and below the high-pressure piston, and 
consequently cannot affect the power of the engine in any 
way, since the steam simply passes from one end of the 
high-pressure cylinder to the other. During the down 
stroke, all this steam has to be driven out of the receiver, 
and into the top of the low-pressure cylinder, and all the 
power required to expel it must be deducted from the gross 
power developed in the high-pressure cylinder, that is to 
say, the card will have a negative not a positive sign. 

Returning to the report referred to by Mr. Willans in 
his letter, we may explain that it was carried out at Mr. 
Crompton’s instance, at Chelmsford, by Mr. J. Mac- 
farlane Gray, of the Board of Trade; Dr. Fleming, of 
University College, who took charge of the electrical portion 
of the inquiry; and Mr. Liveing. The report of these 
gentlemen as regards the engine is rather curiously put 
together. The results were worked out independently 
from forty-eight diagrams by Mr. Gray with.a planimeter, 
and by Mr. Liveing in the ordinary way. Mr. Gray gives 
the average power exerted during the trial, which only 
lasted two hours and twominutes, as 11398 I.H. P., while Mr. 
Liveing gives it as110°761.H.P. Now the tablesgiven inthe 
report are not supplied with a line of explanation, and we 
confess that we-have failed to quite grasp their meaning. 
It must therefore suffice to say of them that we have in 
the first two tables and in their last columns, under the 
head “I. H. P.,” figures of which the following may be 
taken as an example :—984, 689, 803, 65°5, and 
so on. In Table IIL, however, we have 363, 33°5, 
33°6, and so on. After same puzzling we find that 
this refers to the horse-power of the high-pressure 
cylinder. We learn from Table IV. that it gave as 
a mean 36-I.H.P., while the power of the low-pressure 
cylinder is stated, neglecting fractions, at 66. The two 
added together give 102-LH.P., not 113. Taking another 
set of figures, we have for the low-pressure cylinder 69°7, 
and for the high-pressure 36°6, the total being 1063. The 
report also gives the horse-power of the receiver. 
Neglecting fractions this may be taken at 9 horses, and 
added to 106°3, we have 115°3-horse power; or added to 102, 
we have 111-L.H.P. Although these figures do not agree 
with the means supplied by Mr. Gray and Mr. Liveing 
respectively, they show that the receiver diagram has been 
regarded as positive and added to the power of the 
engine, whereas, unless we are entirely mistaken as to 
the cycle of the engine, it ought, if any use is made 
of it at all, to be deducted. On this point therefore 
we must ask Mr. Willans to favour our readers with 
an explanation. To make things clear from our point of 
view we shall explain the cycle once more. Steam enter- 
ing from the boiler presses on the top of the high-pressure 
piston. It then circulates from the top to the bottom 
during the return stroke. It next escapes from beneath 
the high-pressure piston to the top of the low-pressure 
Wve during which time it is opposing the descent of the 
igh-pressure piston. That is to say, on one stroke it is 
neutral and on the other stroke it gives back-pressure. If 
this is the cycle of the engine, then the receiver power is 
to be deducted from the total power. If it is not the 
cycle, then we entirely fail to understand what is. If 
it is, then there was no more reason for taking a diagram 
from the receiver than there is for taking one from any 
.. compound engine receiver. Indeed, there is less, because 
the high-pressure cylinder only plays the part of a valve 
chest to the low-pressure cylinder. To make the thing 
more confusing, no information whatever is given as to 
which cylinder the receiver diagram refers. Ostensibly it 
must be to the high-pressure cylinder, yet if it means any- 
thing in this case, it must have a negative sign. 

Assuming that the receiver diagram is to be deducted, 
the figures will stand—we take the highest means we can 
find in the tables—high-pressure cylinder, 36°6 ; low-pres- 
sure, 69°7; total, 1063. Deducting 8:95 for the receiver 
horse-power, we have 97°35. The total quantity of water 
used was 5320 1b., and neglecting the two minutes, it 
follows that the consumption of water horse-power per 
hour was as nearly as may be 27 lb. e have no means 
of knowing precisely how the di were taken, but 
we have no reason to doubt that the deduction 
for the receiver was already made by the indicator 
just as it makes it in an ordinary double-acting compound 
engine. In this case the receiver is to be neglected, and 
the net horse-power would be 10635, and the water 
used 25 lb. per horse per hour—a very admirable 
result, if not quite so good as Mr. Willans claims, 
his figures giving a consumption of 23°2 Ib. only. 
The electrical efficiency of the Crompton dynamo driven 
by the engine is given as 82°91 per cent. If, how- 
ever, as seems to be the fact, the indicated power was less 
than that stated in the report, then the efficiency of the 
dynamo was really greater in the same ratio. In other 
words, the efficiency of the dynamo would be nearly 89 per 
cent., a result in no sense impossible, Indeed, unless we 


are mistaken, Mr. Crompton has made more than one 
dynamo for which he claims an efficiency of 90 per cent. 
Before taking leave of the diagrams we would add that it was 
very difficult indeed to arrive at an accurate result under 
the conditions. The power varied incessantly, and through 
very wide limits. It was in the high-pressure cylinder as 
much as 81 and as little as 59, and the variations 
followed each other in the most erratic fashion. Thus, 
for example, at 6h. 25m. the power—neglecting the 
receiver—was 63; at 6h. 35m. it was 81 indicated horse- 
power. The revolutions per minute varied from 310 to 
378. The report gives nothing by which the figures may 
be checked against each other, and we have no means of 
knowing whether the revolutions are those of the speed 
indicator or of the counter. Apparently they are the former, 
but to arrive at a true mean the mechanical time should be 
taken by dividing the figures on the counter by the number 
of minutes. We are told that it was intended to have a run 
of four hours’ duration, but it was found difficult to make the 
times of taking the diagrams agree with those of the elec- 
trical readings; so the first two hours’ work was rejected. 
Why this should be the case as regards the engine we cannot 
understand. The great variation in the power exerted is ex- 
plained by the circumstance that neither the main engine nora 
smaller enginedriving theexciter was fitted with a governor, 
because the electrical governors were not ready; and the 
two 20-horse power Marshall locomotive boilers which 
supplied steam were so hard pushed to do the work that 
the pressure was not steadily maintained. The evapora- 
tive efficiency of these boilers seems to have been very low 
—only 7°421b., of water per pound of coal, which argues 
that Messrs, Crompton and Co, either use very bad coal, 
or else permit their boilers to become extremely dirty. 
oat the boilers were rather dirty and the rather 


Taken as a whole, the experiment, however interesting, 
cannot be com as an accurate scientific investigation 
with that carried out by Mr. Rich and Professor Kennedy. 
Neither will the confused, involved, and vague report com- 
pare with the lucid document prepared by Mr. Rich. The 
results, however, as far as they go, are very satisfactory, 
and support the view now generally accepted by most 
engineers, namely, that high speed is itself an element of 
economy, because the whole weight of metal to be heated 
and cooled is less, other things being equal, in proportion 
to the power of the engine as the speed of the latter 
increases. The Chelmsford trial took place nearly a year 
ago, and it seems a pity that Messrs. Willans and Robinson 
should rely on it. An attempt should have been made 
since to realise the results which Mr. Gray and Mr. 
Liveing anticipates in their — to be possible, The 
engine ought to be run for four or five hours witha 

roper supply of dry steam and a governor which will 
bap the speed steady within 2 percent. Mr. Willans has 
produced so excellent an engine, that we hope he will carry 
out his proposed trial under such circumstances as will 
permit a report upon it to have a scientific value which 
that before us certainly does not possess. 


THE LOSS OF THE INDUS. 


Tue brief notices of the proceedings in the Wreck 
Commissioners’ Court which have appeared in the columns 
of the daily press convey a very inadequate idea of the 
importance of a case decided by Mr. Rothery on Friday 
last. The remarkable feature in this case is not evident at 
first sight. It is that a large ship foundered close to the 
Cornish coast, and that although all hands were saved, and 
every available scrap of evidence was obtained and sifted, 
no human being knows why she sank. It is but too well 
known that numerous ships go to sea, and, never being 
heard of again, the cause of their loss remains enshrouded 
in mystery, principally because not a soul survives to give 
information; but it is a new thing for a ship to go to the 
bottom, leaving about two dozen witnesses for examina- 
tion, not one of whom can throw light on the cause of the 
event. The case is the more important that there is a 
suspicion that in the treachery of a steel plate is to be 
found the proximate cause of the catastrophe. 

The facts admit of being very briefly set forth. The 
Indus was a steel vessel built two years ago at Dundee to 
the order of Messrs. David Bruce and Co., of Dundee and 
London; she cost £43,154. She sailed from Cardiff for 
Teneriffe on the 13th October. She was insured for 
£35,000, and had on board about 2500 tons of coal, and 
700 tons of general cargo. She was 310ft. long, 37ft. beam, 
and 25ft. deep. She was a double well-decked ship. She 


was built of Siemens steel, made by the Steel Company of 
Scotland, and according to the evidence was as a ship 
as could be built; and it was admitted on all ds that 


when she sailed she was ina perfectly seaworthy condition. 
After she left Cardiff it began to blow and the sea got up, 
out there was nothing unusual or to endanger the safety 
of the ship. She took seas on board as is the manner of 
all well-decked ships; but being battened down, the water 
escaped in the usual way through the discharging ports in 
her bulwarks. So little thought of danger was there that 
the captain lay down in his cabin in the deck house, and 
the chief engineer turned in. About 2am. on the 14th 
the chief engineer was called up, a stowaway having been 
discovered in the firemen’s quarters, While ing to 
this part of the ship he had to pass through the after 
store-room, and noticed something glitter inthe dark. At 
first he thought that a paraffin tank had. burst, but 
he soon discovered that it was water, apparently work- 
ing up from below. He at once ran on deck and 
called the captain, whose first remark when he heard 
the engineer’s story and came on the bridge was that 
the ship had a list, and he and the chief standing 
together on the bridge for a few minutes noticed that the 
ship after taking a sea on board did not rise buoyantly at 
the stern, but wallowed in the water. It was evident that 
if there was a leak it was aft, because there was no water 
in the engine or boiler-room, which were separated from 
the after lower hold by a bulkhead. In this hold were 
stowed about 350 tons of coal. There was no means of 
getting into this hold save by the ventilator which passed 
through the upper hold, &c., to carry off any accumulation 


of ry A hole was broken into the side of this ventilator, 
and a man was lowered down bya rope. He reported that 
the hold had all the water in it that the coals would allow 
it to take. The drain cocks to the after compartment were 
then opened, and all the available pumping power of the 
engines, equal to about 150 tons per hour, was brought to 
bear. The ship was then off the Cornish coast, and the 
captain headed her for land, hoping that in smooth water 
they could hold their own against the leak. In this ho 
he was disappointed, and a couple of hours after the 
danger of the ship had been discovered the whole crew 
took to the boats, The firemen knew nothing at all about 
the matter till they were called away on deck. The boats 
lay by the ship for about twenty minutes, when she sank 
stern foremost with a plunge. These, broadly stated, are 
the facts with which Mr. Rothery’s Court had to deal, 

Not one of the witnesses examined could tell what had 
happened. That water got into the ship, and continued 
to get in in large quantities, was evident; but how it got 
in no one knew. The first assumption was that it got 
down from the upper decks, in some way unexplained, 
through the ventilator; but of this there was no evidence 
whatever. The ventilator was apparently quite sound 
and tight, and it could have been hardly possible for a man 
to have been sent down it without discovering that water 
was also going down in large volumes, The captain’s idea 
was that the ship struck some floating wreck and staved a 
plate in somewhere far aft. But this was nothing more 
than a wild surmise. It is very difficult indeed to see 
how a ship could pass by and then drop—as she must have 
dropped when the sea went from under her—on a piece of 
w of sufficient size and weight to punch a hole ina 
thick tough steel plate. It has also been suggested that a 
local gas explosion occurred in the after-hold ; to which 
the reply is obvious that, whether gs was given off or 
not, it was certain that nothing was done to ignite it; that 
the ventilation was considered efficient; that the coal had 
not been long enough on board to give off a dangerous 
quantity of gas; and lastly, that such an explosion, 
powerful enough to blow a hole in the ship’s bottom, 
would scarcely have taken place without being heard and 
felt. Some attempt was made to show that a cast iron 
closet fitting had given way at or near the ship’s side, but 
there were no facts of any kind available to substantiate 
this ws Only one further wild hypothesis remains to be 
mentioned, only to be dismissed. ft is that there was 
an infernal machine among the coals, The opinion which 
deserves most consideration is that a steel plate cracked or 
gave way, possibly at a butt. The arguments against this 
are that the plates were made by the Steel Company of Scot- 
land, by the Siemens-Marten process, and were of the 
highest quality. The argument in favour of such an acci- 
dent is the known treachery of steel. Our readers must 
draw their own conclusions on this delicate point. In the 
absence of evidence which apparently can now never be 
available—for the ship lies in 27 fathoms, and divers will 
not be sent down to examine her—we decline to express 
any opinion. We may say as a fact, however, that the 
event has not tended to popularise steel for shipbuilding in 
certain quarters. 

The circumstances under which Mr. Rothery—who was 
supported by Captain Ronaldson, Captain Kennedy, and 
Mr. Hallett, C.E. as assessors—was called upon to give 
judgment were very difficult, but this can hardly be 
pleaded in defence of what must, we think, be regarded as 
a most unsatisfactory judgment. He appeared to be 
disposed to attribute the loss of the ship to her great 
length or her small beam. A ship of this length ought, he 
held, to have been 40ft. wide instead of 37ft. So long as 
the freeboard remained the same, we fail to see what 
increasing her beam could have done to helpher. “ Her 
great length, her comparatively small beam, and the great 
depth to which she was loaded, sufficiently explained 
the large quantity of water which she took in her 
well deck, aft, as soon as the wind began to freshen.” 
It seems that according to Lloyd’s fesobnanl voles she ought 
to have had a freeboard of 5ft. 2in. Heractual freeboard was 
we believe, but are not certain, 4ft. 8in.,and was regarded 
as satisfactory by the Board of Trade. The ship had in 
fact two load lines, one for summer and the other for winter, 
and we understand she was not quite down to her summer 
line. All this is, however, beside the mark, because no 
connection whatever was established between the water 
taken in on her well battened deck and that found in the 
lower hold far below. The Court admitted that how the 
water got below it was impossible to say, and Mr. Rothe’ 
concluded by censuring the captain for going to sea wit 
an overloaded ship. To us this seems like travelling out of 
the record. There was not a scrap of evidence to connect 
the loss of the ship with deficient freeboard. The ship 
was in no worse condition than she had been on many pre- 
vious voyages, and there was no reason whatever for 
thinking that she could not have made her voyage in a 
perfectly satisfactory way had it not been for the 
occurrence of some event the nature of which must 
remain a mystery. It is, at all events, satisfactory that 
Mr. Rothery rested content with censuring the captain, 
and did not proceed to deprive him of his certificate. The 
captain behaved under trying conditions with coolness and 
courage, and saved the lives of all his crew; but of this 
nothing was said. Nothing ever is said in favour of 
captains. 


COMMERCIAL “RESTRICTION” IN MINING. 


Tue miners are again recommending “restriction” of the 
production of coal. The “arguments” in its favour have been 
often discussed in THE ENGINEER, but there is one phase of the 
question that has been little touched on, and that is that the 
restriction advocated would destroy what we may call “com- 
mercial restriction,” of the working of which we may give an 
instance. The miners say that, whether mines are profitable or 
not, and whether there is a demand for their special class of coal, 
there should be universally a reduction of the output. But 
there are laws in commerce which bring about a reduced produc- 
tion under given circumstances—when mines long lose money, 


when the demand falls for a class of coal, or when similar 
changes occur, these Jaws at last begin to work, and the produce 
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tion is reduced. The reverse action also occurs. Let us 
illustrate this in the case of the county which is most —— 
feeling the dulness just now—the county of Northumberland. 
lt is a district where the restrictive policy has never been 
generally adopted; it is one more dependent on the export 
demand than on any other, and that demand has, on the whole, 
tended upwards, so that the record of the county is one which 
js less than most a test of the general demand—as that 
eneral demand does not imprint itself on the production. 
But in Northumberland, when the price of coal began to 
fall in 1875, the production fell off from 6,700,000 tons for 
three years, when it was 1,200,000 tons less, In the next year 
here set in the American “ boom,” followed by the demand for 
steam shipping, and thus for five years the production of coal in 
Northumberland rose until it reached 7,500,000 tons, since 
which with dull trade it has declined and seems to be still 
declining. Now what do these figures prove? They show that 
commercial restriction acts on the output. When it is unprofit- 
able to produce coals, or when there is a decrease of moment 
in the price, some of the collieries less favourably situated must 
close ; they cannot long go on at a loss, and the inevitable is 
reached. ‘I'his is commercial restriction—the survival of the 
strongest. It operates in every trade and in every part, and it 
isa cause which is unyielding, but on the whole beneficial to 
the great trades and industries, for it throws the supply into the 
hands of those best fitted to produce cheaply without long loss 
of capital. If other districts produce coals more cheaply in the 
long run than the northern county named, then there are 
markets which will take their supply therefrom instead of from 
the North of England, and the latter, failing to find fresh con- 
sumers, must close pits or work them partially only, This 
restriction shows itself very speedily. It displays its effects 
whenever a colliery has to be idle for want of trade, and it is 
thus that the corrective is given to excessive development 
of the coal trade or of any other industry. Strikes or other 
labour interruptions, or the adoption of “remedies” such as 
those the miners favour, may interfere with the operation of the 
law we have named, and there are other circumstances which 
may also delay; but it is delay only, and in the end that law 
works, and it is far wiser to trust to its discriminatory working 
than to the rude attempt to arrest the engine by the mere 
insertion of a bar in one of the wheels, 


THE SEVERN TUNNEL, 


On Wednesday, the 1st inst., the Severn Tunnel was opened 
to passenger train service. The ceremony of turning the first 
sod in the commencement of this, the most difficult bit of tunnel 
engineering ever entered upon, took place in March, 1873, now 
nearly fourteen years ago. The passenger service would, however, 
have been commenced some time since, but for the delay in the 
completion of the lines connecting the tunnel with the main 
system, a delay dictated by prudence when the stupendous 
difficulties in the prosecution of the work caused the delay in the 
completion of the tunnel itself, and some fear that considerable 
time might elapse before the whole of the difficulties could be 
overcome, The greatest caution has been exercised, and 
although the very able contractor, Mr. T. A. Walker, had com- 
pleted the tunnel, the engineers deemed it advisable to start 
with goods service only for a short time. In his report to the 
Board of Trade Colonel Rich says:—“ The works appear to be 
very good and substantial, and to have been carried out with 
great care and judgment. The difficulties of dealing with the 
large quantities of water, and particularly of dealing with the 
underground stream, which runs at a great velocity, have been 
considerable, but have been successfully overcome, and the 
result is a tunnel of unusually large dimensions which is parti- 
cularly dry. ‘The top of the tunrel is about 145ft. under the 
level of high-water spring tide, and about 50ft. under the bed 
of the river at the deepest point. ‘The means of ventilation are 
ample.” The fan for the latter purpose, we may mention, is 
40ft. in diameter, and is made, like those for the Mersey Tunnel, 
by Messrs, Walker Brothers, Wigan, to exhaust 400,000 to 
500,000 cubic feet of air per minute. The difficulties which 
have been encountered in this work we have from time to 
time described, and we need not now refer to them. The 
pumping machinery for keeping the enormous water influx down 
is of remarkable capacity, capable, it is said, of raising over 
25,000,000 of gallons per day. The tunnel has been lined with 
vitrified bricks set in cement, about 75,000,000 bricks having 
been used for this work alone; but with a head of 170ft. some 
good work is necessary to keep water out. The passenger service 
was commenced without ceremony, as some connecting lines for 
the maia service have yet to be made, 


LITHBRATURH, 


Supplement to the Steam Engine Catechism: being a Series of 
Direct Practical Answers to Direct Practical Questions. By 
Rosert GrimsHaw, M.E., &. New York: John Wiley and 
Sons; London: Triibner and Co. 1886. 

Tus is a small octavo volume of 176 pages, and is, as 

stated on the title-page, “mainly intended for the use of 

young engineers.” Thane us pleasure to be able to speak 
in high terms of this little addition to engineering litera- 
ture. It takes up ground but little occupied as yet, though 
the want of books of the kind has long been felt by youn 

men whose parents were too poor to afford them a and 
technical science education, and who got into the business 

of mechanical engineering “somehow,” and who m 

to pick up a living, also “ somehow,” either as indifferent 

fitters or as third-class draughtsmen, but who, from lack 

of money and time, have never been able to rise to better 
things. We are far from being advocates of superficial 
education. The existing system of crams and competitive 
examinations we believe are productive of great evils. 
Knowledge acquired in a race inst time is, as a rule, 
extremely superficial. In the little work before us nothin 
of this is to be found. The information it gives is sound, 
practical, and useful—useful to men long out of their 
pupilage, in the conventional sense of the term. It is not 
the first book on the same subject published in catechism 
form. Similar works have been published many years 

ago, and this volume itself is but, as the title expresses, a 

supplement. It treats in a clear and succinct manner of a 

— variety of subjects, and we think the contents would 
ve been improved if classified a little more, and divided 

more clearly into separate sections. There is no real break 

in the letter-press from end to end; and this, of itself, 
imparts a confusing appearance to it, though a very com- 
prehensive index aids reference considerably. As to the 


absolute temperatures and pressures; time of admission 
of steam to get required grades of expansion; balancing 
slide valves and fly-wheels; compound engines, and how 
to calculate the powers of Woolf, McNaught, and ordinary 
compound engines, giving examples of calculations both 
in extenso and as formule. It treats of dry and of wet 
steam; the indicator and diagrams; the duty of engines; 
and the necessary points to bear in mind in contracting 
to purchase or supply an engine to give a certain duty, 
which we quote, as follows :— 

**Q. How should the economy of an engine be expressed, and 
why ?—A. The economy of an engine should be expressed in pounds 
of dry steam per hour per horse-power; because expressing economy 
in pounds of fuel per hour per horse-power depends von the boiler 
too, rather than on the engine alone. Thus, one boiler might 
require 600 lb, of coal to evaporate 3600 lb. of water from 62 deg. 
to 310 deg. Fah., and produce, say, 120-horse power in a certain 
engine; another boiler might require only 335 lb, of coal to produce 
the same amount of steam and power. : ws 

“Q. In buying an engine, when the rating is given in pounds of 
steain per hour, what should be specified?—A. In rating an engine 
in pounds of steam per hour, it should be specified that the steam 
should be either saturated, dry, or superheated, and the initial 
pressure, point of cut-off, and load should be stated.” 

It is impossible in the limited space at our dis to 
dealt—with in this excellent little volume, It deserves a 
place in every young engineer’s book-case. 


Letters of an Engineer while on Service in Syria in Connection 
with the Proposed Luphrates Valley Railway and the Beyrout 
Waterworks, London; Siarcus Ward and Co. 1886. 

AruoucH these are the letters of an engineer, they do 

not possess the least professional interest, being merely 

freshly-written and vright descriptions of the people among 
whom Mr. William John Leigh Maxwell was thrown 
during his labours in tie Hest. ‘The work is only intended 
as a tribute to his memory, and to place on record the few 
facts of a not particularly eventful life. Mr. Maxwell 
died at sea, on his way home from Naples, in 1880, 


LEGAL INTELLIGENCE, 


IN THE COURT OF APPEAL, 
(Before the MastTER of the ROLLS and Lorps Justices LINDLEY 
and LOPES.) 


THE QUEEN Vv, THE TYNE BOILER WORKS COMPANY, LIMITED, 


THIS case raised an important question as to the rating of premises 
containing machinery used for the purpose of carrying on a trade 
or busi The question was raised in a case stated for the 
opinion of the Court by the Northumberland Quarter Sessions. 
The Tyne Boiler Works Company were rated to the relief of the 
poor of the parish of Longbenton on the 28th of June, 1884, in 
respect of their premises, described as ‘‘ Boiler Works; Land,” 
the rateable value being placed at £501. The company appealed 
on the ground that they were overrated. The premises of the 
Tyne Boiler Works occupied 5100 square yards of land upon the 
of the Tyne, part consisting of a large roofed building, and 
the rest, with the exception of boiler and engine sheds, being open. 
The proximity to the Tyne rendered the premises suitable for 
boiler works. The company occupied the premises under a lease 
from the Corporation of Newcastle-upon-Tyne. The premises 
contained machinery for boiler making, part of the machinery 
being affixed to the soil, but part, such as a hydraulic rivet- 
ting machine, two hand-power travelling cranes, and shear 
legs with engine and boiler, was not attached either to the soil 
or the building, but rested by their own weight. There was a 
boiler set on a brick seating outside the main building, and the 
main engine was fixed by iron screw bolts to masonry foundations, 
in which a well was constructed for the fly-wheel, and other 
machinery was affixed by bolts or brackets to the walls, or to a 
foundation of stone or cement. As to the machinery that was not 
affixed to the soil or building, the hydraulic rivetting machine 
rested upon cement or stone foundations, the travelling cranes ran 
along the whole length of the main building on rails laid on balks 
of timber resting upon brackets, and the shear legs were placed on 
the edge of a timber jetty on the river. The main shafting ran 
along the entire length of the main building, and all the machines 
were worked by belts from the main shafting. All the machinery 
and plant belonged to the company, and were arranged and 
adapted for use upon the premises for the manufacturing and 
setting up of boilers, but there was no intention of permanently 
annexing them to the soil or premises. Each of the machines was 
separate, and was from time to time removed for repairs or other- 
wise without injury to themselves or structural damage to the 
premises, the object of the attachment above described being to 
steady the machines when working. The mode in which the 
rateable value of the premises was arrived at was by ascertaining 
the gross estimated rental which a tenant from year to year might 
reasonably be expected to be willing to give for the use of them— 
inclusive of the machinery and plant—and by making the statutory 
deductions from such rental. The question raised was whether 
that principle was right, the company contending that the 
machinery and plant were not any of their part of the freehold, but 
were chattels, and that they were not rateable or to be taken into 
consideration as enhancing the rateable value of the hereditaments ; 
the assessment committee of the Tynemouth Union contendin 
that the machinery and plant were n to the benefici 
occupation of the premises as boiler works, and ought to be taken 
into consideration. The Quarter Sessions considered that the whole 
of the machinery and plant had been rightly taken into considera- 
tion as enhancing the rateable value within the decision in ‘* Lain 
v. Bishop Wearmouth ” (“‘ L.R.,” 3. Q. B. D., 299), and confirme 
the rate. The Divisional Court having affirmed this order, the 
company appealed. It was agreed that if the whole or any part of 


sideration in assessing the premises, the rateable value should be 
reduced by £221 or a proportionate part thereof. 

Sir Horace Davey, Q C. (Mr. R, T. Reid, Q.C., and Mr. Cyril 
Dodd with him), for the Tyne Boiler Works Company, said :—In 
rating lands or buildings, machinery which has been affixed to the 
soil or premises, whether landlords’ fixtures, or tenants’ ‘fixtures, 
or trade , can be taken into consideration as enhancing the 
value of the premises ; but loose machinery has never been held to 
be rateable, or to be taken into consideration at all. The test of 
rateability of such articles as these is, are they part of the premises? 
Would they pass by a demise of the premises as between landlord 
and tefant? Before 3 and 4 Vict., c. 89, personal property was 
rateable, but that statute said that personal property was not to 
be rated. The machinery in this case would not pass with a demise 
of the hereditaments; the hypothetical tenant might give a 
higher rent for the premises by having the opportunity of taking 
the machinery, but they are not part of the premises. The Court 
of Quarter Sessions by saying that the machinery was to be taken 


: consideration.] The Parochial Assessment Act, 1836 (6 and 7 
i Will, IV., c. 96) section 1 had said that the “ hereditaments” are 


the machinery and plant ought not to have been taken into con- | f 


into consideration has in fact rated the machinery, and taken the | 
; annual value of the machinery. [Lord EsHER.—That cannot be ; 
; 80, because the Sessions state that they followed ‘‘ Laing v. Bishop ; 
| Wearmouth.” They do not say how they took the machinery into | 


ond the eof the statute. The premises be more 
uable because the tenant has the opportunity of t teking the 


emg was arrived at by ascertaining the rental which a tenans 
rom year to year would vk for the use of them, inclusive of the 
machinery. They ci! 


tead” (31 5.P, 
273); and “Laing v. Bishop Wearmouth” (“L.R.” 3, Q. B.D. 


be rated. 

The ATTORNEY-GENERAL, Sir R. E. Webster, Q.C. (Mr. W- 
Graham, Mr. Hans Hamilton, and Mr. R. A. Bennett with him), 
for the Assessment Committee of the Tynemouth Union, said :-— 
The real question here is whether this machinery is to be takem 
into consideration in rating the premises—not whether it is im 
itself rateable. Machinery which is n for the use of the 
premises, as boiler works, whether fixed or resting by its own 
weight, must be taken iuto consideration. The fact of the 
machinery being fixed is not the dividing line nor the test, but the 
machinery being adapted for the manufacturing of boilers is the 
test, and it must then be taken into consideration. In “‘ Laing v. 
Bishop Wearmouth,” part of the machinery was not fixed, but 
merely rested by its own weight, and yet it was taken into con- 
sideration. In ‘* Reg. v. Overseers of Lee,” Mr. Justice Lush says 
that the psemises to be rated are to be taken as they are, with all 
the fittings and appliances by which the owner has adapted them 
to a particular use, and which would pass as part of the premises 
if they were demised to a tenant. ‘‘ Demise of the premises” 
means in this case a demise of the premises known as the Boiler 
Works in the occupation of the Tyne Boiler Works Company. 
Lord Blackburn and Mr. Justice Lush both used the word 
“affixed” or “‘ attached ;” but they mean placed in connection 
with, not physically attached. - It means articles so placed or 
adapted as to indicate an intention to use them with the premises 
so long as the premises are used for the purposes of the business. 
If so, they form part of the rateable premises. ‘‘ Chidley v. West 
Ham” depended upon the special question asked of the Court in 
that case. The appellants ask the Court in effect to overrule 
a series of cases from ‘“‘ Reg. v. Guest” (7 ‘‘ Ad. and E.” 951) 
(decided in 1838). They also cited *‘ D’Eyncourt v. Gregory” 
(“L. R ,” 3 Eq., 382). 

Sir Horace Davey, Q C., said in reply: The test is what would 
pass by a demise of the premises, as stated by Mr. Justice Lush in 
“Reg. v. Lee.” That test is accepted by the other side. 
But it is said that ‘‘ premises” mean boiler works. The sub- 
ject of the demise can only be the hereditaments mentioned im 
the parochial assessment with all its advantages of position, and of 
the business carried on there. The hereditament must be rated 
with all its advantages and appurtenances. This machinery is not 
part of the hereditaments in the above sense. The sessions have 
rated the hereditaments, plus the machinery. 

The Court affirmed the judgment of, the Queen’s Bench 
Division. 

The Master of the Rotts said that the first difficulty was to 
determine what was the question raised in the case. The Court 
was confined to the question asked, and must not be led away by 
any argument which really discussed another question. Looking 
at the contentions on each side, the question in dispute was 
whether or not this machinery ought to be taken into account as 

hancing the rateable value of the premises. On one side it was 
said that they were mere chattels, and so ought not to be taken 
into consideration ; on the other side it was said that a. 
The question before the Court was not how they ought to be taken 
into consideration. That became clear from the reasons why the 
Sessions stated the case, namely, to test the soundness of the prin- 
ciple alleged to have been enunciated by the case of “ Laing v. 
Bishop Wearmouth.” The argument in the Divisional Court also 
went upon that ground. The question being whether these articles 
were to be taken into consideration as enhancing the value of 
the premises, it was obvious that the appellants’ contention was 
that ‘* Laing’s” case went beyond the former cases. If that case 
did not go beyond the former cases, then the argument amounted 
to this, that the former cases were themselves wrongly decided. 
The 3 and 4 Vict., c. 89, said that the chattels were not to be 
rated, but it did not touch the question how real property was to 
be rated. Therefore the statute did not touch this case, and all 
the authorities as to the mode of arriving at the rateable value of 
real property ined unt The Court therefore would 
not overrule the cases, decided, as they were, by judges specially 
conversant with the subject, but would look to them as guides in 
deciding this case. Looking at the cases, the same principle or 
idea was in the minds of the judges who decided them, though 
there was the difficulty always felt of expressing themselves in 
similar language in different cases. In ‘‘ Reg. v. Haslam” Mr. 
Justice Patteson did not think it n to inquire whether or 
not the things were annexed to the freehold. In “ a) 
Southampton Dock Company” Lord Campbell said that such real 
property—that is, buildings to which machinery was attached for 
the purpose of trade—ought to be assessed according to its existing 
value as combined with .the machinery, without considerin; 
whether the machinery was real or personal property. The wor 
“attached” was not used in the sense that they were fixtures, 
Then, in ‘‘ Reg. v. Lee,” Mr. Justice Blackburn mentioned three 
classes of things :—(1) Things movable, sach as movable furniture, 
which no one thought ought to be taken into account; (2) things 
so attached to the freehold as to be part of the premises, which no 
one doubted ought to be taken into account; (3) an intermediate 
class, things attached to the premises so that it was intended that 
they should remain permanently connected with them, though 
there might be a right to remove them, and which were to 
treated for that purpose as 3 ge of the preinises, and so must 
be taken into account. e used the work “attached,” but 
the things were as a fact attached, and so it was not necesssary for 
him to say more. Mr. Justice Lush used the words “‘ fixed and 
annexed,” but he did not mean so as to become part of the free- 
hold. Then came “Laing v. Bishop Wearmouth” decided by 
some of the same Judges, who expressly said that they followed 
the rule applied in the former cases. There machinery, some not 


astened, but resting by its own weight, in —— premises, 
was taken into consideration, it being essentially ——s to the 
business, and intended to remain permanently attached to the 
premises as long as the business was carried on. ‘‘ Attached” 
could not mean physically affixed, as then a thing weighing many 
tons, if resting by its own weight, must not be taken into considera 

tion, while if fastened down, though the fastening might be wholly 
unnecessary, it must be taken into consideration. Physical attach- 
ment therefore could not be the turning point in each case. The 
rule might be laid down thus :—Things which were on the premises 
to be rated, which were there for the purpose of making and which 
made the premises fit as premises for the particular purpose for 
which they were used, such things ought to be taken into considera- 
tion as enhancing the rateable value of those premises. -He had 
purposely omitted from the above statement the words “‘attached,” 
‘“Saffixed,” “annexed,” &c. The moment things were brought into 
the above category they would pass by demise from landlord to 
tenant, unless a term of the agreement expressly excluded them, 
and this was stated to be the test by Mr. Justice Lush. Therefore, 
considering the question asked in this case, and considering each 
of these things, all of them, whether physically attached or not 

came within the principle or category above mentioned, and 
ought to be taken into consideration as enhancing the rateable 
value of the premises, The judgment of the Divisional Court 
was right, and must be affirmed. 


nature of the subject-matter, it comprises such subjects as to be rated, and several cases, decided since that Act, have gone The Lords Justices concurred, 


| 


4 
be 
va. 
machinery, and so far it must be taken into consideration, but the 
question here goes further than that, as the rateable value of the 3 
1 **T. R.” 723); ** Reg. v. Lumsdaine” (10 “Ad. and E.,” 257); 
** Reg. v. Haslam” (17 Q. B. 220); ** Reg. v. Southampton Dock ' 
Company ” (14 Q. B. 587); ‘‘ Reg. v. Overseers of Lee” (7 “ B. and ' 
in a distillery, which formed the roof of the building, not physi- 
cally attached, but resting by their own weight, were b:ld not to 
| 
| 
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CONTRACTS OPEN.—BRIDGE WORK FOR THE TOUNGOO AND MANDALAY RAILWAY. 
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CONTRAOTS OPEN. Railways. each sir are to be supplied 
or cylinders caps ; , for bracing. ii 

TOUNGOO AND MANDALAY RAILWAY.—BRIDGE PIERS | each 150ft. span are to be supplied :—117 bolts, for kerbs ; 117 
AND BRIDGES. bolts, for sleepers ; 63 bolts, for rollers and bearings ; and 18 bolts, 

Tue conditions of contract are the same as for Indian State | for capping girders. With each 100ft. span are to supplied :— 
Railways. Early delivery is necessary. 90 bolts, for kerbs; 86 bolts, for sleepers; and 21 holdin -down 
‘Spccification.—The work required under this specification com- | bolts. With each 40ft. are to be supplied :—40 kerb bolts, 
prises the construction, supply and delivery in England, at one or 16 dozen coach screws, and 3 cwt. of spikes for planking. Service 
more of the ports named in the conditions of the tender, of th by the Inspector- 
whole of the ironwork for four bridge piers, consisting of cast iron General of Railway Stores for use in the erection of the work in 
Iinders, 6ft. and Sft. in diameter, lengths tapering from 8ft. to India are also to be supplied with the different spans, in the follow- 


in diameter, caps, wrought iron curbs, ani , &c.; ten 
plate girder spans of 40ft. in the clear; five triangulated gird 


14 1b. of washers; with each 40ft. spam 4 cwt. of bolts and nuts 
and } cwt. of washers; with each 100ft. 


nt way are not included in th 
elineated on five sheets of drawings, which may be seen at the 
-General of Stores, India Office. 


secure the sleepers to the girders, with, in each case, an 


| 
plete the erection of the piers and bridges, all belts required to | bolts and nuts, and 3 cwt. of washers. Th 
| e contract. 


acc 
d the duis being to facilitate the erection in India 


ZW 


the piers for the spans and the girders of the smaller spans. 
The contractor will required to take his own copies of those 
drawings, and also to prepare, at his own expense, such further 
drawings as in his opinion, or in that of the Inspector-General, 
may be necessary for pa pn of the work. The draw- 
ing so prepared must ve the approval of the Inspector-General 
before being worked to. 


specifications. 
Manufacture.—It is to be expressly understood that the greatest 
is to be observed in every part of the work, a main object 
of by ection 
of workmanship in this country. All correspo' 


be turned. The caps are to be cast in halves and planed at the 
joints, The upper faces of the wrought iron curbs are to be turned. 
‘All bolt holes must be drilled, or, in the case of cast iron, may, at 


| 
| 
| 
i 
“Bart plate Camber uch Centre\line of Bridge Section Plan 
| to pits per foot of arco cont | 
$*5 Angle bars of Roadway.te ; NEY 
Bolt for Curb et _ on Section at joint in Flanges 
+ | end of Girder top plate, 
| 
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~ 
| 
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be made exactly sim Pd 
Spall, linder is to be perfectly round, and all similar 
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the option of the contractor, be cast in moulds of a diameter jin. 
less than the finished size, and then enlarged with the drill, They 
must be truly centred, so that any length will fit any other similar 
length, and any wrought iron will fit any cast iron cylinder. 
Templates, with studs in them to represent the bolts, must be * 4 
plied by the contractor, and will be applied in each case, All bol 


to end, or which have rough, jagged, or imperfect edges or 


and file. 


itted anywhere 

ied All other rivet holes 
may be either or punched, at the option of the con- 
tractor; but any plate or bar in which the holes are not accurately 
in place will be rejected. The holes through which any one 
rivet must correspond in any number of plates or bars. 
All holes to be ed must be marked off with a centre punch 
and punched with a nipple punch. In all cover plates, except the 
webs, the fibre of the iron must run in the direction of the Tength 
of the span, The contractor is to supply with this contract the 
usual seven sets of tracings, together with twenty well-executed 
unmounted photographs to a e, two views, as 
complete, showing the erection marks very clearly. 


ate (not guaranteed).—Supposed quantities in one span 
Wrought iron in main girders... .. .. .. 8) 7 0 
” »  Cromsgirders.. .. .. .. « 17 0 1 18 
» * cappinggirder .. .. .. 1 6 5& 
Quantities in one set of roller expansion gear :— 
Bolts, including 10 per cent. extra... .. .. .. 0 2 0 0 
Supposed quantities in one set of fixed resting gear :— 
Wrought iron in 100ft. » includ: main 


span 
crop, rail and curl girders, floorin tes, 
2 
Supposed quantities in 40ft. span, total weight.. 15 18 1 22 
Total cast iron in one pler.. .. .. .. « « 7 1 2 12 
Total wrought iron in one pier 8 


Tenders are to be made on the usual form, to be obtained at the 
India-office, and to be delivered before 2 p.m. on 7th December. 


ON THE PURIFICATION OF WATER BY AGITA- 
soe , WITH IRON AND BY SAND FILTRA- 


By W. Anperson, M. Inst. C.E. 


Tue fact that iron possesses the property of removing from impure 
waters colouring matter and o: ‘ic contamination has been known 
for these thirty years. In 1857 Dr. Medlock took out a patent, 
according to which water was to be purified by suspending iron in 
the tanks containing it; but no practical results followed till some 
eighteen years ago, when Professor G. Bischof took the matter up, 
and contrived the domestic filter, which now enjoys a aval 
high reputation. In these filters the water, after a rough pre- 
liminary filtration, through a layer of iron in a coarsely 
granular condition, then through a stratum of native xide of 
manganese, and finally through a layer of filtering sand. 3 applying 
iron to the purification of water upon a large scale, Professor Bischof 
adoptsa different ement. The water first passes througha layer 
of ordinary filter sand, by which the mechanical impurities are sepa- 
rated, then through a layer composed of a mixture of three parts, 
by measure, of coarse gravel to one part of the granular iron, and, 
finally, the water is made to flow through an ordinary sand filter. 
In the layer of gravel and iron a chemical reaction takes place. 
The iron is slowly dissolved by the water through the combined 
agency of the free oxygen and carbonic acid, which are always 
—— in variable quantities, in natural waters; the carbonate of 
and low hydrated oxides of the metal which are formed, after- 
wards pass into a higher state of oxidation at the ex of the free 
oxygen in the water, or of that taken up from the air after the 
passage of the water through the iron and gravel mixture. I will 
not attempt to determine the precise nature of the purifying action, 
but the fact remains that iron is first dissolved in the water to the 
extent of about one-tenth of a grain to the gallon, and that, during 
t and the subsequent deposition, a powerful effect is pro- 
d on organic matters held in solution. 
Professor Bischof’s system was, for some time, in operation on a 
seale as the Antwerp Waterworks, and left nothing to be 
so far as the cleansing effect on the water was concerned. 
But the river Nethe, from which the supply is taken, is a greatly 
polluted stream, the iron therefore had an abnormal amount of 
work to do, and in consequence the upper layers of the iron and 
vel mixture got choked, comparatively quickly, with the dissolved 
mpurities separated from the water. It was curious to note the 
appearance of the iron filters. All that could be seen from 
above, when the water had been drawn off, was the ordinary 
y ut every . On ing through the sand no 
change could be det till the spade arrived within a couple 
of inches of the iron mixture, when discoloration became 


apparent, and this continued to increase till the layer of iron was ' 
reach ke 


ed. For Gin. or 8in. the gravel and iron particles were thickly 
coated and mixed with a reddish, slimy substance, the product of 
the chemical action of the iron. Deeper down the mixture was of 
an intense black, and had apparently remained unchanged during 
the four years the filters had worked. The upper 6in, of the iron 
mixture had to be removed and washed about every six months 
but no difficulty was experienced from any concreting together o' 
very little that by purer the 
ence and expense ca e great deposition of slimy 
matter would have been less severely felt, and I believe that in the 
case of domestic supplies and moderate sized installations Pro- 
fessor Bischof’s m is the best yet introduced. The 
behaviour of the filters at Antwerp demonstrates conclusively 
that a true chemical action takes because the water, before 
it reached the iron, had undergone twelve hours’ subsidence and 
pong filtration through 2ft. deep of sand, and must therefore 
ve been deprived of all the mechanical suspended impurities 
bese: sand was capable of taking from it; and yet the remaining 
acted on by the were to the 
very open mixture of grav: iron, m' too 
coarse to act as a filter, and which, as a matter of fact, permitted 


a Read before the Society of Arts, Wednesday, November 24th, 1886. 


the water to issue on the sand filters in the muddy condition which 
it must have acquired in passing through. The rate of filtration 
was not nearly so rapid as was expected from gpa experi- 
ments. It was thought that the water could purified at the 
rate of 150 gallons per square foot per twenty-four hours, In 
reality, however, the rate did not exceed half that amount. For 
small installations, and with fairly clean water, it would be safe, I 
think, to make the iron and sand filters each have an area of such 
extent as to filter at the rate of 80 gallons per square foot per 
twenty-four hours. 

The water, as it comes from the iron filters, should be allowed 
to fall in a shallow cascade or a balloon jet into the sand filter, so 
as to bring as large a surface as possible into contact with the air ; 
with some kinds of water it is very difficult to remove a faint 
marshy taste and smell ; in such cases, the blowing of a consider- 
able volume of air through the water after treatment with iron, by 
means of perforated pipes, has been found beneficial, and the same 
method is efficacious in hastening the deposit of iron where there 
is not sufficient space to allow time for natural aeration, The 
depth over the sand should be such as to allow about four hours 

ore the inflowing water reaches the sand. Thus, if the filtration 
be at the rate of Gin. deep per hour, or 744 gallons per square foot 
per twenty-four hours, the water over the sand should not be less 
than 2ft. deep. Over the filters the water assumes a reddish hue, 
and a slimy deposit is left on the surface of the sand ; this has to 
be removed from time to time in the usual manner, the frequency 
depending on the purity of the water to be treated, and generally 
also on the season of the year. When a filter begins to run 
sluggishly, its life may be increased by about 25 per cent. by trail- 
ing a light chain over the surface of the sand, and by that means 
breaking up the slimy deposit. 

After four years’ working, the demand for water by the city of 
Antwerp had increased to an extent which rendered it imperative 
that the means of purification should be extended. To double the 
existing arrangements would have involved the pene fa of 900 
tons more iron and an extension of space which would have led to 
immense expenditure. Under these circumstances I determined to 
try a suggestion, first made to me by Sir Frederick Abel, of 
treating the water by per with iron instead of by filtration 
through it. Sir Frederick had pointed out that the action of the 
iron was of a chemical nature, and that it was desirable to present 
it continually to the water in the cleanest condition possible, and, 
at the same time, to cause the clean metal surfaces to come into 
contact with fresh quantities of the water under treatment; and 
that these conditions best secured by causing the iron 
particles to tumble about in a cylinder through which the water was 
caused to flow very slowly. The difficulty in the way of adopting Sir 
Frederick Abel’s suggestion arose from the idea which prevailed, 
though not with him, that very prolonged contact, as much as three- 
quarters of an hour, between the water and the iron was indispens- 
able, hence the scheme seemed almost impracticable for large vol 
of water. Notwithstanding this prejudice, however, an experimental 
revolving cylinder was at last made, and it was very soon proved that 
even the impure waters of the Nethe could be perfectly dealt with by 
agitation with clean iron with a contact of three and a-half minutes 
only. In working out this process I have been greatly indebted to 
Mr. G. H. Ogston, who had been associated with me from the first, 
who made all the analyses, and who had previously tested and con- 
demned many other plans for attaining the object in view. The 
“* revolver,” as the purifying apparatus is called, consists of an iron 
cylinder arranged to revolve on its long axis on hollow trunnions 
secured to each end. The trunnions are fitted with po tye 
nected to them by means of ordinary stuffing-boxes and glands, so 
that the pipes remain stationary while the trunnions revolve 
water-tight round them. The trunnions are su; i 
pedestals, and a slow ro 
means of a spur ring, 
actua 


again, almost continuo 
volume of the — filled with coarsely sub-divided iron, 
either Professor Bischof’s granular, so-called pee satu, or 
iron cast into small bullets, or iron granulated by being poured 


drive them. 

In March, 1885, three of these revolvers were started at Antwerp, 
and the original iron and gravel beds were converted into ordinary 
sand filters; by this change the capacity of the works was at once 
doubled. The total weight of iron in use at one time was reduced 
from 900 tons to 3} tons, and all the expenses connected with 
digging over and washing the purifying materials were done away 
with. When pure water is through a revolver, a 
amount of iron is dissolved, and then the water flows out a light 
grey colour. After two or three hours the colour changes to a 
reddish brown, and a deposit of rust takes place at the bottom of 
the vessel. If filtered at once, on escaping from the revolver, the 
liquid will generally be clear at first, but after a time it will 
sometimes get cloudy and the deposit of rust will take place, 
showing that the iron existed, in the first instance, in solution, 
and was afterwards precipitated by [the action of atmospheric 
oxygen. If the water be impure, coloured, and charged with 
dissolved —— matter, it will issue from the revolver of a 
dark grey colour, and this will increase to an inky black in the 
case of very bad water, so that it is possible to judge of 
the quality of the water by the colour assumed during its treat- 
ment. If the impurities are not more than the iron can deal with, 
the liquid, on ——- for some three or four hours, becomes 
lighter and lighter in colour, a black precipitate forms and sinks 
very slowly to the bottom, the colour becomes a dirty grey, and 
then the water will filter quite clear and bright. If the impuriti 
o wer the iron, or are of a nature which the iron cannot effec- 

attack, a purplish colour remains, and the liquid will not 
filter colourless, As in the case of the Bischof filter, the time of 
re and exposure to the air before filtration is obtained by pro- 
viding a sufficient depth of water over the sand of the filter beds, 
In addition to its chemical action, iron possesses the property of 
causing the very finely-divided particles of matter, which cause 
opalescence and cloudiness, to coagulate to such an extent that 
they can be removed by filtration. The waters of the Nile, for 
instance, which will not subside clear in any reasonable time, and 
which cannot be filtered bright by sand filters, yield a beautiful 
clear water if agitated with iron before filtration through sand. 

From the nature of the case, the system described is absolutely 
permanent and constant in its action. The surfaces of the par- 
ticles of iron are necessarily preserved bright and effective, and, 
the slow waste being made Lge | periodic additions of fresh iron, 
the revolver, once set to work, goon acting in the same manner 
for an indefinite time. 

The effects of the treatment of water by iron may be classed 
under three heads :—(1) The invariable t is that the organic 
matter is altered in its chemical nature, and the albumenoid 
ammonia is reduced to from one-half to one-fifth of its original 
amount. (2) A analogous to in 
process ap many cases, to go on. e oxide which is 

juced, by combining with some of the carbonic acid which holds 

he carbonates of lime and magnesia in solution in the water, 
causes some precipitation of these to take place, and hence an 
appreciable amount of softening results, Thus, at 


on 
motion is given to the cylinder 
teoté 


— 


Antwerp, the boilers of the pumping station were originally fed 
with untreated water, a hard scale was uently formed in 
them; but when the arrangements were all , and the treated 
and filtered water was supplied, the scale was greatly reduced in 
quantity and became of a very open friable character, which does not 
adhere to the boiler plates. In the same way, when water contains 
much iron in solution, the treatment with iron causes a deposition 
of the metal on account of the removal of free carbonic acid, so 
that the waters of the Nethe have less iron in them after treat- 
ment than before. It is very remarkable how completely the iron 
pean mm solution in this process; the merest trace only 
remai amount not greater than the Kent Company’s water, 
for example, contains. An idea prevails that because iron is used 
in purification, the water must necessarily 
many purposes, such as was nen, -making, and so on. 

have not been able to find any rejudice. Fish 
live and thrive in the water, it is used exclusively by the 
famous ‘*‘ Zoological Gardens” at Antwerp, aquaria are a, 
with it, and no complaints about its injurious effect on linen 
have ever received. (3) Treatment with iron appears to 
d or remove much of the infusorial life. According to Dr. 
F » Bischof, Voelcker, G. H. Ogston, and others, who 
have experimented in the laboratory, the treatment with iron 


prevents the development of that kind of microscopic life which is - 


the cause of putrefaction of an substances; and Mr. Ogston’s 
experiments with sterilised infusions placed in sterilised 
and also with Dr. Koch’s method, prove that the microbes causing 
fermentation and putrefaction are destroyed or removed. 

At Antwerp, during the autumn of last year, the unusual 
drought, coupled with the great influx of visitors in consequence of 
the International Exhibition, made so severe a demand upon the 
pains see of the water company that it proved 
impossible at times to remove entirely the marshy taste in the 
water. This caused considerable alarm, because the cholera was 
raging in Spain, and great fears were entertained lest it should 
travel eastward; the Town Council therefore appointed a Commis- 
sion of five distinguished Belgian chemists to report on the condi- 
tion of the water. The Commission made a very exhaustive 
examination, and that there was nothing deleterious in 
the water, that it was absolutely sterile to Koch’s gelatine tests, 
although life was developed by cultivation on potato slices. Ido 
not venture to pronounce any opinion as to whether it is desirable 
or not to remove all infusorial life from water. There is no 
whatever, as yet, that it would be any advantage to do so, while 
there is evidence that microscopic life has the effect of naturally 
purifying water, and analogy would lead us to suspect that, just as 
small birds keep down insect pests, so some kinds of microbes, 
harmless in themselves, may be of great use in destroying danger- 


ous germs, 

It is well known that iron is inimical to v: and animal 
life. The presence of salts of iron in the soil produces sterility. 
Iron must not be used in the construction of aquaria, or of the 
pipes and pumps connected with them, for even creatures as hardy 
as eel fry show such strong repugnance to the water as it issues 
from the revolvers that they make the most persevering efforts to 
crawl out of it, even up the vertical sides of the iron tank in which 
the water flows. It is not ete. Se, that it should 
prove inimical to microscopic life. It been suggested that the 
presence of iron deprives the water of its free oxygen, and thus 
smothers animal life; and again, it is thought that the slimy pre- 
cipitate which is formed carries down and entangles the infusoria, 
and prevents them getting through the sand filters. However that 
ang , this property of iron is undoubtedly established, and would 
lead to the imference that, supposing dangerous, as well as harm- 
less, germs to be destroyed, the worst water treated by iron is safer 


the complete control of the establishment supplying it, for it can 
be kept in covered reservoirs and row hares all risk of pollution ; 


tamination; witness the number of wells 
abandoned in the outskirts of London, and 
which springs and watercourses can be defiled. 
The adoption of iron purification by waterworks deriving their 
supplies from rivers liable to — muddiness and discoloration 
from floods, would obviate the necessity of having large intake 
reservoirs for the of storing up water, when the source is 
in a good condition, for use when it is too discoloured and polluted 
to be drawn upon. Not only would such a course save a vast 
amount of valuable space, but it would remove the danger which 
must accompany the exposure of a vast surface of water to the 
a influence of the atmosphere of large towns; and 
who can tell how fatal this may be on the outbreak of epidemic 
i ? The practice ad largely in London, for example, is 
to convert running streams into stagnant situated in the 
midst of a dense population and surrounded = factories, and make 
such ponds the real source of 
The honour of bringing before you 


ee by sewage and by the floating washhouses, is taken 
rom opposite the factory on the Quai (renelle, and purified for 


A table of analysis, showing the degree of purification attained, 
is appended :— 


Effect of Purification bu Irom 

Ammonia, 
| 
gig i 

3 | 3 
Antwerp . q7 |. | | “40 | -00 
Dordrecht .. 34 | | 00 
Ostend (single purification) ..| 135 22 1°30 | -12 
» (double _,, > —' 
BL | 16 | -06 | “40 “0 


The distinguished Antwerp chemist, Professor Kemna, has found 
that in the case of bad waters, a double purification is possible, the 
water being twice passed through the revolver and twice sand 

n as em: werp Waterwor 
Mr. Kemna has devoted much time and research to the process, 
and to him as well as Mr. Devonsbire, the resident engineer, Iam 
much indebted for many useful investigations and suggestions. 

The cost of applying this method of purification depends, of 
course, w 1 circumstances and the quality of the water to 
be but the capital outlay, where filters exist already, may 


the curbs are each to be welded into a complete ring. All plates and 
bars must be rolled to the full sections, and the ne irons to the ‘ 
full widths and weights per foot shown on the wings. All 

le irons which do not hold their full widths and weights from ) 
and not by and after they are or 
drilled. All edges of all plates, and the ends of angle irons and 
bars, must be planed dead true to the dimensions, or, where planing : 
is impossible, they must be dressed off fair with hammer, chisel, 

No edges, fresh from the will be | 
lietetic purposes than the best naturai pupplies, because pro- 
on from contamination of water artificially purified is under 3 
opens into the eylinder against «di, which forces the water 
to s evenly in a radial direction, and the outlet pipe 8 
PO poe. oso in the cylinder in the form of an inverted funnel, those from deep wells not excepted, are more or less open to con 
up which the water streams so slowly that none but the finest 
particles of iron are carried away. The inside of the revolver is 
fitted with curved shelves or ledges arranged in sets to hit and miss 
each other ; these serve to scoop up the iron and shower it down 
from engineers’ shops. The last form of iron is. found, so far, to 
be the most efficient. The motion of the cylinder is very slow. 
The Antwerp revolvers, which are 5ft. diameter and 15ft. long, with 
10in. inlet and outlet pipes, capable of purifying 500 gallons per 
minute, revolve once a minute, and require about 4-horse power to 
is NOW in operation on the e werp, 
Dordrecht, in Holland, and at the great ironworks of Messrs. Cail eh, 
and Co., in Paris, where the waters of the Seine, considerably 
experimental apparatus of large size is in operation in Berlin, and 
at Ostend. In the case of the latter town, the object is to 
determine whether an abundant supply of good water, which the “+ 
town stands much in need of, can be obtained at Jabbeke from a canal, 
the water in which, usually about the same quality as that of the 
Nethe, from which the Antwerp supply is derived, is subject to | 
periodical pollution by the Espierre, a stream which drains a large 
manufacturing district. The apparatus has been at work since last 
spring, and has given very satisfactory results, the purified canal 
| water ~ — to ~ at i in use in the town. 


452 


THE ENGINEER 


Dec. 3, 1886. 


be taken as £1000 per million gallons per twenty-four hours, while 
the working expenses are merely nominal, the revolvers running 
without any attention beyond regular oiling, and the addition, 
once a week, of a fresh supply of iron. The cost of the water at 
Antwerp, delivered into the town main under a pressure of 280ft., 
does not exceed three-quarters of a penny per thousand gallons in 
working expenses of all kinds. © Where filter-beds exist, as at 
Dordrecht and Gouda, in Holland, the revolving purifiers can be 
added without any substantial alteration, and the filter-beds can 
generally be worked at a greater rate than when the untreated 
water is to be made reasonably fit for use. ‘ 

The paper was illustrated by a laboratory apparatus, which was 
engaged in purifying some highly coloured and contaminated 
water, and by numerous samples of the materials used, and speci- 
mens of water from Paris and elsewhere. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 


SIDE-BLOWN FIXED CONVERTERS ¥v. BOTTOM-BLOWN TIPPING 
CONVERTERS. 


Srm,—I regret I have only just read the concluding remarks of 
cyour special correspondent reporting on the iron and coal industries 
-of the North of England in your issue of the 15th Oct., in which 
che says, referring to the Iron and Steel Institute meeting: ‘‘It was 
‘conclusively proved last week that whatever can be done in the 
way of obtaining pure metal by the latter process—speaking of 
‘fixed converters—can be as well done by the ordinary converter, 
‘and more cheaply,” evidently giving his opinion as a conclusively 
‘established fact. The question was di at the Iron and Steel 
Institute meeting, and the only facts quoted as to actual working 
were distinctly in favour of the fixed side-blown converter for the 
production of pure, soft material. I allude to the analyses of 
silicons quoted by Mr. Hardisty as found in soft steel made in his 
small bottom-blown tipping vessel, and those quoted afterwards by 
myself as found in soft steel produced in my fixed converter, the 
silicons in my steel averaging 50 per cent. Jess than the best results 
quoted by Mr. Hardisty. The difference is even greater when com- 

ing the silicons found in soft steel made in large tipping vessels. 
have since the meeting met with further evidence, having had the 
+ aa of seeing the silicon estimations of a great number of 
ows made inalarge tipping vessel making soft material. The varia- 
tion from blow to blow is remarkable, fully bearing out Mr. Bar- 
nett’s remarks at the meeting when he said that he did not deny 
that it was possible to occasionally obtain very low silicon in a large 
vessel, but that he did contend that very low silicons were not 
obtained with certainty or regularly. This may not be important 
to a firm making large quantities of steel, because they select the 
very soft steel for purposes for which it is required, and any blows 
not sufficiently low in carbon or silicon can with equal advantage 
be used up for other purposes ; but in the case of firms desiring to 
make only a moderate quantity, and this for one specific purpose, 
the question of uniformily low silicons is an all-important one. 

It is unfortunate that you omitted my statement on the question 
of silicons in your report of the discussion in the same issue, as 
they were confirmed by the subsequent remarks of Mr. Gilchrist. 
Mr. Stead’s remarks may perhaps be construed inte a the 
conclusion of your correspondent, but though Mr. S' gave it as 
his opinion that the same article could be made in the larger vessel, 
he did not assert that a large vessel could be run continuously on this 
very soft material and make nothing else. The method proposed 
for obtaining it, namely, by a short after-blow, is decidedly objec- 
tionable, and, as Mr. Stead. subsequently explained, there is great 
danger in pouring very soft metal from a tipping vessel, owing to 
the admixture in the ladle of the steel and slag, the oxide of iron 
in the slag continuing, the oxidation process often robbing the bath 
of metal of the whole of the manganese additions, producing burnt 
sand red-short steel. This misfortune is not likely to occur with the 
fixed converter, where the metal is tapped from below, and the 
bulk of it is in the ladle before any slag reaches it. 

Bilston, 1886, GrorcE Hatton, 


RAILWAY GAUGE IN CEYLON, 

Srm,—Having had some experience with narrow-gauge roads, I 
am glad to see this subj ae the above heading, raised in your 
article dated September 17th, and would be pleased if you can find 
room in your valuable columns for a few 

Not long ago I was engaged upon some t 


’ railways—worked by locomotives. A great portion of the lines had 


been laid before my connection with them. The gauge was 2ft.; 
the sleepers supplied were 4ft. by 9in. by 3in., of creosoted pine. 
The locomotives weighed 10 tons; width over all, 6ft. Gin.; the 
ce required in cuttings, at least 8ft. Portions of the line 
had been worked anterior to my arrival, with unsatisfactory 
results, I found after careful investigation that it would be neces- 
sary to substitute for the 4ft. creosoted pine sleepers native hard 
wood sleepers of at least 5ft. 6in. by 8in. by 4}in., as the ends of 
the original sleepers, if they did not break er the rail, as they 
often did, were forced by the overhanging weight of the locomo- 
tives into the ballast, the ballast being in this case the best material 
which could be found at hand. The substituting of these sleepers 
for those originally supplied and laid meant widening the banks, 
which in some places meant heavy work; and as grades of 1 in 35 
to 1 in 40 upwards of 2 kilos. in extent, and curves of 100 metres 
jus, were not uncommon, it can be imagined that the country 
was not the easiest in the world to pass through, and that not- 
withstanding the steepness of the grades and the radii of the curves 
employed, heavy banks were necessary. 

Now if we have given a track, whose cuttings must be of a cer- 
tain width to enable the freight to be carried through them, and 
which must—particularly in a tropical country—have an extra 
width for drainage, and whose banks must be of a width, not only 
to give base toa sleeper, the length of which experience has shown 
must be approximately equal to the overall width of the locomo- 
tive, but must also be sufficiently wide to allow for boxing up, 
where is the advantage in the 2ft. gauge over a gauge of 3ft, 3Zin. 
—one metre? 

The metre gauge merely means spiking the rails to the sleeper 
7‘7in.—approximately—further out on either side; it makes no 
alteration in cuttings or banks, but it makes a great difference in 
the equilibrium of wagons highly loaded with overhanging 


material. 


With the metre gauge we can employ powerful engines, to 


-which curves of 100 to 120 metres radius and grades of one in 
- forty do not come amiss, timbers of 40ft. to 60ft. in length can be 


easily hauled, and in this country—comparatively a new one—the 

smetre gauge has been chosen by experience to be the best in 
,practice, There are railways, as you are well aware, of from 5ft. 6in. 
gauge downwards, but all the prolongations are being constructed 
to the metre gauge. 

The statement that “‘ very careful estimating ” has demonstrated 
‘that between the cost of a railway of 5ft. 6in. gauge and one of 
-3ft. Gin. or of the metre gauge in the hill country of Ceylon 
there is only a margin of £1000 per mile, is certainly striking, an 
‘amore so when it is contended that when the reduction in gaugeis 
‘brought so low as 2ft., the difference in first cost will approximate 
‘to £10,000 per mile. This difference is the more extraordinary 
when we know of examples of railways in this country which have 
‘been constructed—metre gauge—and equi! with rolling stock, 
stations &., ata cost of less than half this ifference per mile. 

Experience has shown that heavy traffic cannot be economically 
‘worked on what are called light railways ; pictorial advertisements 
thave shown us the ease with which rails, with sleepers attached, 
‘ean be carried and laid in any given direction. I fear we have yet 


to find the country abounding in these apparently endless level 
planes in which to lay our tramways intended for heavy traffic, 
and to be worked by locomotives. 

Ina province in this Empire it was decided a few months ago 
that certain tramways to be worked by locomotives should be con- 
structed ; the gauge, after some discussion, was fixed at 2ft. The 
work of the construction of this tramway was sublet; the con- 
tractors carried out their work with plant of a metre gauge, and 
subsequently os reg the gauge to 2it. The traffic that this tram- 
way was required to carry was about 400 tons per day. This I 
saw, and this fairly bears out my own ideas on the subject of the 
economy of the Zft. gauge in construction, leaving out of the 
question that the maintenance both of rolling stock and permanent 
way on the metre gauge is less expensive, 

Finally, I would ask the chief engineer of the Festiniog 
Railway, the gauge of which is 1ft. 114in.—which railway’I had 
- pleasure of visiting some ten years ago—the following ques- 

ons, Viz. :— 

The size of the sleepers he employs? The weight of the rail he 
employs? And, lastly, the question, that if he had the offer of 
new locomotives, new roliing-stock, new repairing shops, the 
change—if he wished for change—to cost nothing, what gauge he 
would alter the present one to, taking the railway per se, without 
taking any consideration of possible connection with other 
railways? X. Y. Z. 

Brazil, November 5th, 1886. 


THE MARCHANT ENGINE, 
Sir,—I am sorry if I have imputed anything to “ L, P, B.” that 
he did not intend to say. There is one statement in ‘‘ L. P. B.’s” 
letter that could not be construed differently from the manner in 
which I did. It runs thus :—‘t Now Clausius has shown that the 
specific heat of saturated steam is negative, and that therefore 
saturated steam, if suffered to expand in a non-conducting cylinder, 
must partially condense, and conversely, if compressed, it will 
superheated. This is contrary to the views held by Rankine, at 
one time at least.” To this statement I take exception. A little 
farther on “* L. P. B.” clenches this by saying, ‘‘Thus, for instance, 
although it is now known that steam is condensed by expansion, 
Rankine held and taught that it was superheated.” Rankine 
never said so when the steam was performing work. Mr, Mar- 
chant, I believe, allows one third of his steam to go to the con- 
denser, and to the remaining two-thirds he mixes the 


admission and exhaust in each cylinder is less, and the jacket 
is better able to perform its duty. The exhaust from No, 1 
cylinder in its moist state, including the re-evaporated steam 
from the cylinder walls, does not go to waste to the con. 
denser, but passes to No, 2, where it encounters an extended 
heating surface at a much higher temperature than itself; and so. 
by the time it is done with, it is nearly dry, In the same manner 
the exhaust from No. 2 passes to No. 3, where the heated surface 
is still greater and hotter than itself, and so is rendered perfectly 
dry, and not in a fit condition, when passing to the condenser, to 
rob the jacket of much heat. It is only too well known that moist 
steam will take away heat rapidly from the surrounding walls, 
while dry—or nearly dry—steam will not. The jacket in No, 1 
cylinder is not of much use, probably because of the small ditfer. 
ence in temperature existing between it and the cylinder walls, and 
also because of the comparatively small surface exposed. Still, 
however, I do not see how the use of a non-conducting cylinder, as 
proposed by Professor Kennedy, could in any way prevent a large 
amount of water from passing over to No, 2._ It would only pre. 
vent re-evaporation on the return stroke. In a single-cylinder 
engine this would be an advantage, as the heat of re-evaporation 
would not then be lost in the condenser. In triple expansion 
engines this does not matter much, as the heat of re-evaporation 
in No. 1 passes to No. 2, that of No, 2 to No. 3—where, as sta- 
tistics show, there is none. In fine, Sir, I think that there are 
four reasons why the triple expansion engine has proved itself so 
economical :—(1) The increased pressure that has eee employed ; 
(2) the increased jacketted surface ; (3) the manner in which the 
expanding steam is heated—viz., in stages; (4) the fact that the 
exhaust steam in the low-pressure cylinder is perfectly dry, and 
abstracts little heat from the cylinder walle, which are thus enabled 
to accumulate heat ready for the next charge from the medium- 
pressure cylinder, AntTHony 8. Bowen, 
St. Neot’s, November 27th. 


THE ECONOMIC EFFICIENCY OF HIGH-SPEED ENGINES, 
Srr,—In your comments upon the interesting and successful 
trial of Messrs. Davey, Paxman, and Company’s pound non- 
condensing engine at Suutb Kensington, doubt is expressed whether, 
with the exception of certain trials conducted by yourself some 
years since, any other really definite and scientifically-conducted 
trials have been made of this class of engine by independent and 


amount of feed-water, and forces everything back into the boiler. 
Under these conditions ‘‘ L. P. B.’s” diagram would be completely 
altered. Mr. Perkins’ red-hot water has nothing to do with my 
argument, viz., that saturated steam cannot be compressed into a 
liquid state unless the heat of compression be abstracted. 

St. Neots, November 30th. AntTHoNY 8S, Bower. 


HORIZONTAL ENGINES, 

Sm,—“‘ Long Piston Rod’s ” query relative to the value of tail rods 
and slipper guides in floating the piston in horizontal cylinders, so 
as to prevent downward wear of the former, is one of interest. My 
experience teaches me that, in a great many cases, the tail-end of 
piston rod had been made far too “‘ light ”—i ¢., weak—to be of 
any value as a support, more especially when the tail rod is reduced 
in diamet quent on the base of the coning starting from the 
diameter of rod, or perbaps a less diameter, to give a shoulder, 
plus allowance for depth of threads, so as to allow the nut for 
tightening the piston on the cone to pass over the tail rod. Such, 
no doubt, is wretched practice, but has, nevertheless, been carried 
out. Both front and tail end should be of the same diameter, 
enlarged for the cone and screw for the piston, and should be of 
such ample transverse strength that the weight of itself and the 
ey should cause no deflection whatever in the span from the 

ront guides to the slipper guide of the tail end, ignoring the value of 
the stuffing boxes altogether. If tail rods are dispensed with, better 
make the piston with broad soles at the bottom for about one-sixth 
circumference on both piston flange and junk ring. Corresponding 
recesses must, of course, be made on the covers, as the case may be; 
or have a thick and broad packing ring, with a light block fitted for 
about one-sixth circumference in lieu of springs between the packing 
ring and the body of the piston; or by getting piston with a block cast 
on as above—of course “cored out” for lightness—and turned to 
the diameter of cylinder minus thickness of packing ring. The 
latter will in such cases carry the weight of the piston, but, of course, 
wearing the cylinder at the bottom. There needs no ghost come to 
tell us that of course the tail rod and clipper guide would be best 

ractice if properly carried out, large bearing surface to guides, no 
Seflection of piston rod, the resultant thrust due to connecting 
rod acts on upper guide, no trouble from wear of cylinder. 

Cork, November 23rd. R. H. 


‘ TRIPLE EXPANSION ENGINES, 

Srr,—I have carefully read your leader in last week’s ENGINEER, 
entitled ‘‘ Condensation in Steam Cylinders.” I certainly agree 
with you thata trial should be made with non-conducting cylinders. 
Theoretically I suppose the curve of expansion would be adiabatic, 
and p being the pressure, and r the rate of expansion, p would 7 
as ri. Steam would be condensed in proportion to the wor! 
done during expansion, but the water in the Er yoee! at the end of 
the stroke would not be re-evaporated, nor would the incoming fresh 
steam be condensed—this is of course supposing the material 
employed tobe absolutely non-conducting. Nowinasteam-jacketted 
single-cylinder engine steam is admitted at boiler pressure 
and temperature, or nearly so; itis cut off at a certain point, 
expansion commences, and the temperature keeps falling to the end 
of the stroke. Water is deposited on the cylinder walls, and the 
steam itself becomes moist. The exhaust valve opens, and a further 
reduction in pressure and temperature takes place, which continues 
until compression commences. Now, if there were no jacket the 
temperature of the cylinder walls would be a mean of all the 
different temperatures throughout this cycle. Asa jacket exists, 
the temperature of the cylinder walls will be somewhere between 
this mean and that of the steam in the jacket. Now the jacket, 
though willing, cannot exert its influence advantageously. High- 

a A as 


petent observers; and it is implied that the claims to economy 
—— in behalf of various engines are chiefly based upon ‘“‘ private 
rials, 

Will you allow us to point out that a report of economy trials of 
a Willans compound non-condensing engine, scarcely less definite 
and exhaustive than those by Mr. Rich and Professor Kennedy, 
and signed by observers no less independent and competent than 
Mr. J. Macfarlane Gray, Dr. J. A. Fleming, and Mr. E, H. Liveing 
—representing Mr. W. H. Massey—was published in your contem- 
porary, the Electrician, so recently as the 9th — ast, and the 
results were even more remarkable than those obtained at South 
Kensington, 

The trials were not held at our request, nor were any of the 
arrangements made by us. They were held at the works of the 
rey Messrs. R. E. Crompton and Co., and although Mr, 

illans was present, it wasas a spectator. Though the claim to 
special credit for the South Kensington — the ground that 
they were tried under fair working conditions, and after three 
seasons’ use, is a pao fair one, it must be borne in mind, to 
the credit of the Willans engine at Chelmsford, that many of the 
circumstances there were much less favourable than at South 
Kensington. The boilers were overworked, so that the steam was 
of doubtful dryness; the engine was run without a governor, with 
varying steam pressures; it was worked at little more than two- 
thirds of its full power, under the actual circumstances of revolu- 
tions and boiler p , and therefore with too low a mean pres- 
sure for economy; and its newness was not from our point of view 
an advantage, but the reverse. It may be added that it was not 
fitted with variable expansion gear, and that the cylinders were 
not jacketted. 

It happens that the power devel was nearly the same as at 
South Kensington, averaging 112°62 1.H.P., and ranging from 
101°57 to 130°47. (Planimeter measurements of the diagrams, 
taken by Mr. Macfarlane Gray, gave a mean of 113°98 I.H.P.; Mr. 
Liveing, by ordinates, brought the mean power to 110°76; the mean 
of these determinations was taken.) The water evaporated, based 
upon the mean I.H.P.—112°62—was 23°2 lb. per L.H.P. per hour, 
or ‘95 1b. less than at South Kensington. It is unfortunate that 
at Chelmsford the evaporative efficiency of the boilers was low, 
owing to deposit, but we are at present only concerned with the 
engine ee measured in steam. 

The Willans engine ran at an average speed of 344 revolutions 
per minute. At its intended speed of 400 revolutions the economy 
would have been greater. 

In conclusion we would ask you to find for the seesaw | 
extracts from the report :—‘‘ The total weight of water evapora’ 
during the actual trial, lasting two hours two minutes, was 5°3201b.; 
the results in lb. of water per horse-power, and per electrica 
——— per hour, viz , 23°2lb. and 31°31 lb. respectively, are 
ex ingly good—in fact, there are no published results which 
show even an approximate approach to this measure of steam con- 
sumption per electrical horse-power. 

** Good though these results are, it would hardly be fair, either 
to the engine or dynamo, to take them as representing their 
maximum efficiency, for the boilers were not sufficiently powerful, 
and could not be cleaned for the trials. . . . The steam was probably 
rather wet from insensible priming due to the forcing of the 
boilers. Moreover the condensation in the steam pipes was con- 
siderable, owing to the temporary nature of the connections. .. . 
These trials show that the view held for so many years, that a 
high-speed engine must necessarily be wasteful, must be definitely 
given up, for in this case we have a high-speed engine showi 
under not the most favourable circumstances an economical use o 
steam which need not fear comparison with that of any other slow- 
speed engine.” 

In the face of this opinion we had ceased to look upon the results 


pressure steam first entering the cylinder is partially > 
the cylinder walls are cooler than it. The jacket has to both re- 
evaporate this water and prevent the expanding steam from 
condensing. In this there is nodoubt thatit does not succeed. The 
best steam jacket could only make nearly dry steam, as steam 
when perfectly dry is very loth indeed to accept heat. Now when 
the exhaust valve opens a fall of temperature and pressure takes 
place, and a great difference existing between the contents of the 
cylinderandits walls, rapid re-evaporation sets in, to the cost of the 
steam in the jacket. All this heat passes irrecoverably to waste in 
the condenser. Here is one point in favour of early compression 
in single engines, anyway. fact, the waste work of the jacket is 
probably two or three times that of the useful work. Theoretically, 
a point might be reached where the steam might be made very 
nearly dry. Condensation takes place most rapidly immediately 
after the cut off, for two reasons; one, because at that moment 
the cylinder walls are cooler than it; and another, that a large 
amount of work is performed per unit of space swept through by 
the piston. Now as the piston moves on, less and less work is done 
per unit of space swept through. The heat of the cylinder wall 
comes rapidly into play, the exposed surface is increasing, as also 
the differences in temperature between the contents of the cylinder 
and its walls. Theoretically, if this were carried far enough nearly 
all the condensed water might be removed by the jacket; and so 
when the exhaust took ape the steam would be dry, and not in a 
condition to rob the jacket of much heat and carry it to the con- 
denser. It is the alternation of hot and cool steam that makes the 
efficiency of the jacket so small. Now Mr. Wyllie says jacketting 
is not so efficient in triple expansion engines as in single expansion 
ones, I think precisely the reverse of this. In the first place, the 
jacketted surface is greater; the difference of temperature of 


das in any way a remarkable performance for a ~_* 
engine, and as we are about to commence a series of trials which 
we expect will show a considerably smaller consumption of water, 
we only allude to them now in order to point out that Messrs. 
Davey, Paxman, and Co.’s figures are not unprecedented, : 
The consumption of steam per electrical horse-power, if it speaks 
well for the dynamo, also speaks eloquently for direct driving in 
reference to driving through belts, while it certainly proves that 
had brake tests been applied they could not have been other than 
favourable to the engine. WILLANS AND ROBINSON, 
Ferry Works, Thames Ditton, Surrey, November 29th. 
[We have commented on this letter in another page.—Ep, E.] 


THE CORNGREAVES IRONWORKS, 

Srr,—In your issue of yesterday’s date we observe an article 
descriptive of our works and manufactures, and in this we notice 
the following passage, viz.:—‘‘ A considerable portion of pig iron 
produced at these works is of the description known as ‘ cold blast. 
Though this term was originally applied to iron smelted without 
the blast being heated, it is now generally understood to mean one 
made from materials selected with more than ordinary care; and 
it is in this sense that the term is here understood, the pure c! 
being melted in the smaller furnace.” 

‘We fear that this passage is very apt to be misunderstood by 
your numerous readers, and to convey the meaning that whereas 
originally cold blast pig was understood to be iron smelted by cold 
blast, it is now pve understood to mean only iron made from 


materials selected with more than ordinary care, but smelted with 
hot blast. 
As large manufacturers of cold blast pig iron, we must protest 
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ainst such an impression being conveyed, and we would further 
- that in common with every respectable firm of cold blast pi 
makers, we do not make, nor have ever made, a single ounce o 
cold blast pig which is not smelted by unheated blast, as well as 
being = from the purest and best selected materials. We 
know it is only necessary to draw your attention to the matter to 
have it corrected, and we trust in your next issue = will kindly 
give prominence to our wish that the wording may be so put as to 
convey the correct facts of the case. 

The New British Iron Company, Limited, 
Per GzorGE ALLAN, General Manager. 
The Corngreaves Ironworks, November 27th. 


P.S.—The 700 tons output of coal is, of course, per diem. 
[We do not say, and did not mean, that the charge was smelted 


by the aid of a heated blast ; but, to make the matter perfectly 
ear, we insert our correspondent’s letter.—En. E.] 


AN OLD PUZZLE ABOUT THE STRENGTH OF BEAMS, 

Sir,—In reference to Mr. Douglas’ query as to mode of testing 
and strength of iron of the test bars referred to by me in a former 
letter, I may say that various machines were used, some being 
arranged for Sentoutshe action and others for lever and moving 
weight; no special mixtures of iron were used, as they were the 
ordinary mixtures used by Glasgow pipe founders, 

Your correspondent “J.” speaks of wedge-shaped pieces of iron 
being forced out of the compressed side of the bar on breaking. I 
may say that I have broken thousands of test bars, but have never 
observed such a fracture, The bars break in two pieces, which 
readily fit together. The forms of the fractures vary, in some 
cases they are straight and at right angles to the longitudinal axis 
of the bar, in others they are curved. The forms of fracture I 
found to indicat e position of f , straight fractures 
occurring at centre of span and curved fractures away from centre. 

Glasgow, November 29th. . J. MILLAR, 


PNEUMATIC RIVETTERS, 

Srz,—Your Lancashire co’ ndent, in your issue of 26th inst., 
calls attention to a pneumatic rivetter recently adopted by Messrs, 
De Bergue and Co., of Manchester, as “‘the first imported into 
this country.” In correction we beg to say we adopted Allan’s 
pneumatic rivetter three years ago, and have done with it a large 
amount of such work as it is adapted for. 


(For the Widnes Foundry Company.) 
Widnes, November 29th. Cuas. ROBINSON, 


THE NATIONAL AGRICULTURAL HALL, 

Sm,—In reply to Mr. J. W. Burns’ _ criticism, I beg to 
state that the reason why the engineers did not place the abutment 
frame under the springing of the arch is that this space was wanted 
for the visitors to the hall; and the reason why in other respects 
they did not carry out the plan advocated by Mr. Burns is that his 
plan would have necessitated large anchorages, built of masonry, 
which, as the structure stands now, are entirely saved. 

M, AM ENDE, 

8, Westminster-chambers, Victoria-street, S.W., 

November 30th. 


NORTH COUNTRY SHEET MILLS, 

Sir,—Your North of England correspondent, in your last week’s 
issue, in writing of the iron manufactures of this district, expresses 
his wonder that thinner sheets than 20 gauge are not made, saying, 
“ nothing from 20 to 26 gauge is made in the North.” 

Now, we think it is only fair to state that the works now owned 
by this company made iron sheets to 28 gauge from the time of 
their erection in 1882, and we think was the first to do so in 
quantities, 

Another works at Jarrow, owned by the Don Sheet Company, 
make thin sheet iron; and another company, the Redheugh Sheet 
Company, also, we think, make thinner sheets than named. 
Furthermore, we are of opinion that the Ayrton Mills are prepared 
to make thin sheets; and we are astonished at your corre- 

dent’s want of knowledge of what we presume is his native 
district, which, we think, does not lack enterprise in any way. 


J. M. 
For Northern Sheet Iron and Steel Co., Limited. 
Newcastle-on-Tyne, December Ist, 


A DESERVING CASE, li pe 

S1r,—At the present time there is an old man living in R 
destitute circumstances, who made all the 
appliances for the experimental 4 as carried out by Mr. 
Highton at Rugby, in his garden. Mr. Highton was then head of 
one of the Rugby School boarding houses, and Higgs was a watch- 
maker in the town. Since electricity has made such rapid strides 
poor ENTERPRISE, 

December Ist. 


LAUNCHES AND TRIAL TRIPS. 


Last week Messrs. R. Thompson and Sons, Southwick, Sunder- 
land, launched the Euscalduno, an iron screw steamer, for Senor 
MM. de Arrotegui, of Bilbao. The following are the dimensions: 
_ th, 290ft.; breadth, 38ft. 6in.; depth, 27ft. 6in.; built under 
pine survey at Lloyd’s to class 100 A 1, also the highest class at 
Veritas, The engines are by J. Dickinson, of 250-horse power, 
which will drive the vessel about 11 to 12 knots. She has two iron 
decks, the upper one being covered with wood right fore and aft; 
four large hatchways, with four powerful steam winches, by Clarke, 
Chapman, Parsons, and Co.; Cochran’s patent donkey boiler; 
Baxter’s patent capstan windlass ; Clark, Chapman, Parsons, an: 
Co.’s patent steam steering gear amidships; water ballast, on the 


cellular double-bottom poner, ight fore and aft. The captain | b! 


and a few passengers are p t in a large iron deckhouse, the 
officers and engineers under bridge, and petty officers, sailors, and 


in 

On Friday, November 26th, the steamship Lilydale, owned by 
Messrs. Geipel and Oo., left the Tyne after being refitted with a 
first-class new steel boiler, built by the Tyne Boiler Works Com- 
Pore? Low Walker-on-Tyne, of the following dimensions: Diameter, 

t.; length, 10ft.; shell made in four noo each end being in 
three plates; three furnaces, 3ft. 3in. inside diameter, made in one 
plate each, and fitted with Martin’s patent furnaces for burning 
small coal; working pressure, 80 lb. per square inch; built under 
Lioyd’s inspection. The whole of the work in connection with 
taking out and putting in the boiler for this boat was carried out 
ty Se above company under the able and immediate inspection of 

. A. J, Farina, the boiler never being touched by the makers 
after raising steam—the vessel leaving the Tyne within four months 
from the date of placing the order for the boiler, including a week’s 
docking, as well as taking in a cargo of coal and coke. e above 
pr vam is the same that has just lost the rating case in the Court 


Waste of Water In TowN Water Suppiizs.—In the last 
paragraph of the article on this subject in our last impression, it 
was stated that the water companies could, if they adopted the 
wast> water prevention system, save about ten out of thirty gallons 
per head passed into their mains, “but the cost to the compani 
remains practically the same.” This last line should read, “ prac- 
tically the same for distribution.” In other words, the gain to be 
made from the saving would be at least as much to the benefit of 
the consumers as to the companies, for the latter would gain on the 
pumping, and the consumers would gain by — the neces- 
sity for extension of works and new sources of supply. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
HAVING arrived at the last month of the year—a month which for 
all practical p' can be said to number hardly more than 
twenty-one working days—it is not to be expected that, in the 
next few weeks, we shall see any great increase in the orders now 
upon the books, The market is therefore preparing for a quiet 
time as regards the placing of new business between now and 
Christmas. None the less, however, the tone continues steady, 
and on ne this—Thursday —afternoon in Birmingham and 
yesterday in Wolverhampton ironmasters were firm and enter- 
tained good anticipations of the early spring demand. There was 
no departure from the better prices that have recently prevailed, 
other than by a few firms who are wanting orders. 

Most of the finished iron makers have enough orders on their 
books to carry them well through December. The sheet makers are 
booked a good deal beyond December. Specifications at present 
are coming in well for most descriptions of iron, though in a week 
or two’s time some curtailment may be ex » @8 consumers 
will be preparing for stocktaking. The merchant orders for export 
that are arriving are largely for shipment early next year. As to 
these no urgency of execution attaches, but all home demands 

uire to be filled at once, 

heet makers reported to-day that inquiries continue to be 
expressed in large numbers, and that, through local firmness in 
prices, many of them are passing into other districts. Makers 
prefer for the present that this should be so rather than that they 
should tie their hands by accepting business farther ahead than 
they deem prudent. All producers are anxious to be in a position 
to take the earliest advantage of a probable further advance in 
prices in January or February. Prices this week are again £6 5s. 
to £6 10s. for 24 g., and 7 to £7 5s. for 27g. Their demands 
upon customers have been dictated by a spirit of moderation ; but 
such is now the extent of customers’ needs that some black sheet 
firms hold that they would be wholly justified in requiring con- 
siderably higher terms. 

Galvanisers keep fully engaged, and are booking further orders 
on colonial and foreign account. Whether we are to have an ex- 
tension of the galvanising industry at an early date by the entry 
into it of other local black sheet firms, as is suggested, will depend 
upon the character of the outlook which business may present after 
the Christmas holidays. Prices need to further considerably 
advance before they can be considered in any ge £10 5s, 
is still quoted, delivered Mersey, and £10 7s. 6d. to £10 10s. 
delivered Thames. Orders are somewhat unequally distributed, 
but they are steadily levelling up, and if the black sheet 
firms should carry out the action which certain of them are advo- 
cating and put up prices, the smaller galvanising concerns will have 
to bring their quotations somewhat nearer to those of the more 
promiment establishment. Certain of these latter this week 
report orders for galvanised iron as plentiful as they had lately 
become scarce, with realised prices improved fully 20s. per ton 
over the bottom rates of some six weeks ago. Messrs. More- 
wood and Co., of the Lion Galvanising Works, Birmingham, 
together with smaller firms, are holding out for, and in the past 
few days have obtained, a further advance. To-day the view of 
the market was that galvanisediron will see in the next few months 
sensibly higher prices than those which now generally rule, 

Orders for thin sheets for working up and stamping purposes are 
fairly good on export and home account, and makers are freely 
realising £9 to £10 per ton. Best tin-plates are in steady call at 
the East Worcestershire mills. The new tin-plate works near 


Some firms in the past few days have sem up an encouraging 


week Messrs. I, and T. Bradley Bros. have blown in another furnace 
at their Capponfield Works, and several other firms are pushing on 
with arrangements for blowing in furnaces which are now out of 
last. Prices are stiff, but without quotable advance. Messrs. 
A. Hickman and Son, of the Spring Vale Furnaces, who are the 
largest Staffordshire producers, quote on the open market: 
Hydrates, 47s. 6d.; part-mines, 40s.; and common, 30s. The firm 
are sold several months ahead. Some makers will accept 27s. 6d. 
for common forge, and 30s, for common foundry pigs. 

Imported pigs aro not meeting with much new business at date, 
but good deliveries are coming into the district from Midland fur- 
naces. Prices keep strong at 36s. 6d. upwards for Northampton 
and 37s, to 38s. for Derbyshire kinds. 

Native ironstone and imported ore are in better request, at 
stiffened rates. Coal is in somewhat improved request, both for 
manufacturing and also for domestic purposes, Quotations in the 
latter branch are decidedly stronger. 

The miners in the Midland Counties have this week formed 
themselves into a federation. Upwards of 10,000 men have joined, 
and an endeavour is being made to extend its influence in every 
possible way. A conference will be held at Wolverhampton on 
the 20th inst. 

Makers of shipping tackle and other iron goods dependent upon 
the trade of the Clyde, the Tyne, and the Tees, are in receipt of 
more orders, and report that their contract books are looking 
better than for some time past, owing to a slight increase of 
activity in the home shipbuilding yards. Ironfounders engaged in 
the cast-iron hollow-ware trade are becoming livelier, and export 
orders are looking up, mainly from the Colonies and from foreign 
countries. Artistic light ironfounders hereabouts are making great 
progress in competition with importers of German and American 
artistic castings in the oil lamp and many other branches. Birming- 
ham and South Staffordshire can now produce anything equal to 
the inported articles, and at less money. 

Efforts are being made to secure for this district some large 
contracts for cast iron pipes. They include mains and special 
castings for the Southwark and Vauxhall Water Company, and 


a large quantity of socket and spigot pipes for the Stowmarket 
Waterworks, 

The chainmakers at Cradley Heath are receiving much practica 
sympathy in their strike for the 4s. list. They are likewise con 
sidering other proposals for improving their position, one of them 
being to call the attention of the Government to their distressed 
condition, and they are about to frame a memorial for presentation 
to the House of Commons in favour of an Act closing the work- 
shops between the hours of five and six in the evening. 

It rests with the Bromsgrove nailers themselves whether they 
will be relieved from their present poverty. An agreement is being 
signed by the masters to pay an advance in wages of 10 pa cent. ; 
but the men are likely to lose this concession if they follow the 
tendency of recent meetings of their order and “‘ask for more.” 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—-The business doing in the iron trade of this dis- 
trict continues only very limited in weight. The reaction which a 
couple of weeks back set in after the recent large buying is now 
being followed by the usual contraction of requirentents with the 
approaching close of the year, and in the place of giving out 
orders consumers are already inning to talk of restricting 
deliveries on account of their existing contracts. Here and there 
a somewhat despondent feeling with regard to the future finds 
expression, but, on the whole, a fairly healthy tone prevails, and 
there is a disposition to take a hopeful view of the prospects for 
next year, Although business, so far as home requirements aré 
concerned, is exceedingly quiet, foreign business is showing signs 
of more activity, and confident expectations are entertained of a 
fair trade coming forward from America. The steadiness with 
which prices are being maintained is certainly a healthy feature. 
Makers of pig iron have not given way to any very appreciable 
extent; and although it is true that second-hand lots of iron can 
be bought at under current rates, the weight of iron which is 
really being pushed for sale in-the market is very small, consider- 
ing the large « tity which is undoubtedly held by merchants and 
speculators. ere has been a strong effort on the part of buyers 
to beat down price, but so far they have been successful only to a 
very limited extent. 

There was about a full average attendance on the Manchester 
iron market on Tuesday, but the business doing was of very small 
dimensions, For pig iron there were one or two moderate inquiries, 
but these were either for longer forward delivery or at lower prices 
than makers cared to entertain, and the actual selling going on 
was of the most limited proportions possible. For Lancashire pig 
iron makers’ quotati I ined firm at 37s. for No. 4 forge, an: 
38s. for No. 3 foundry, less 24, delivered equal to Manchester. In 
district brands prices in some instances were a trifle easier; for 
Derbyshire foundry iron delivered equal to Manchester quotations 
remained at about 39s, 6d. to 40s. per ton less 24, but forge Lin- 
colnshire could be got at 36s. to 36s. 6d., with foundry qualities 
not averaging more than 37s. 6d. less 24, delivered. Makers’ 
quoted prices for outside brands offering in this market remained 
much about the same ; there was, however, little or nothing doing 
in either Scotch or Middlesbrough iron to really test prices, but 
sellers in some instances were prepared to book orders at under 
makers’ full rates. 

In hematites the business doing here continues only small, and 
there are sellers at rather lower figures. Here and there makers 
still hold to 54s. 6d., less 24, for No. 3 foundry delivered into the 
Manchester district, but there are good brands which could be. 
bought at 1s. to 2s. per ton under this figure. 

A steady business is still being done in the finished iron trade, 
and the leading makers in this district, who are kept busily 
employed, report that the weight of orders coming forward is 
being fully maintained. A good many of the Lancashire forges 
are, however, only indifferently off for work, and there is no 
general briskness in this branch of trade. Prices, however, seem 
to be firmly established on the basis of £5 ton for bars, 
£5 5s. 6d. to £5 7s. 6d. for hoops, and about 10s. for sheets, 
delivered into the Manchester district, 

Some of the machinists in this district are getting fairly busy, 
and there is a perceptible improvement in this branch of trade. 
The leading tool makers are also being kept tolerably well 
employed. So far, however, as the ordinary run of general 
engineering work is concerned, trade continues very slack, and 
there is no present indication of improvement. 

I have just received a copy of a special by Mr. Joseph 
Dickinson, her Majesty’s Chief Inspector of Mi on the recent 
explosion at the ‘ord Colliery, Leigh, near Manchester, by 
which it will be remembered thirty-eight lives were lost, and in 
connection with which there was the extraordinary circum- 
of the explosion e gas being at a Davy’ . Inthe 
course of his report Mr. Dickinson states that the liability of the 
Dery ae to pass flame through the gauze in an explosive current 
has been long and well known; the difficulty, however, had been 
to get a lamp which under ali circumstances was better known 
than the Davy; and this had been the subject of great anxiety to 
all concerned for some years past. Improved lamps, which gave a 
better light and withstood quick currents, had been largely coming 
into use; but they were not found so reliable for testing as the 
Davy, whilst being composed of many parts, having glass to depend. 
upon, and the bonnet screen preventing ready examination of the. 
lamp, there were still many persons who did not trust them so. 
implicitly as the Davy. The lamps in use at the Bedford Colliery 
were the Davy, with tinned plate shields encircling two-thirds of* 
the lower gauze to a height of from 2in. to 3in., but not up to the. 
cap gauze, which had long been known to be insecure in quick ex-. 
plosive currents. The explosion commenced evidently at an issue 
of gas from the strata where a large number of props were being. 
withdrawn; and the lighting of it was attributable first to the men 
not ceasing work and reporting the when it appeared some. 
time before the explosion; and Beesck ax to the miner losing his. 
pose of mind when the gas blazed in his lamp, and instead of: 
lowering his lamp to the floor, taking it steadily into fresh air- 
—which was close at hand—and not attempting to blow it out, as: 
the rule uires, he raised the lamp, shook it, and blew at it,, 
which sana the flame outside and ignited the gas that was coming: 
from the breaking roof; the explosion thus commenced became 
extended by other gas that was lodging in the goaf. Com- 
menting upon a recommendation made in a report by Mr. 
Woods, miners’ agent, to the Lancashire Miners’ Federation, 
in connection with the Bedford explosion, to the effect that 


Government should insist upon a preliminary examination as to _ 
the practical knowledge possessed by every applicant for work in a . 
mine, Mr. Dickinson expresses the opinion that to preclude all: 


applicants from working in mines unless they possess practical 
knowledge of mining, would prevent them entering the only school 
where the knowledge of mining and presence of mind for emergen- 
cies was to be obtained; and he adds that his opinion had been 
often expressed that boys were now kept out of mines until too late 
in life, and they did not keep up with the old-fashioned precautions, 
and that they were having too much book-learning instead of the 
technical and practical training for the craft they. had to follow. 
In conclusion, Mr. Dickinson states that the fact that the Davy 
lamp, without a shield, would not resist an explosive current ex- 
ceeding certain velocities, was well known to the owner of the 
Bedford colliery, but he did not know the exact velocity, nor the 
particular kind of shield required. In continuing to use the lamp 
under such circumstances, he was certainly not alone, there being 
still a large number of the owners in the district who used them 
exclusively in all their pits, with others who used them in some 
pits; therefore any condemnation which might fall upon him on 
that account must be shared by many others in the district. 


Whilst touching upon the question of safety lamps, I may mene . 


| 
4, 
| 
Newport, Mon., which Messrs. Baldwin, of Wilden, and others, ° 
who have formed a joint stock company, are erecting, are 
understood to be nearly ready for a start. Orders which Messrs. 
Baldwin have been unable to accept at their present Worcester- 
: shire establishments will then be accepted and rolled at Newport. 
Makers of second and third-class bars are —— —_ 
of the home demand. Contracts on Australian and other export 
account are being rolled at certain of the large works with Y 
regularity and activity. The slight rise in the value of silver is 
bringing forward better orders from distant markets in the East 
than have been noticeable for four or five years past. Best bars 
keep at £7 to £7 12s. 6d., second qualities £6, general merchant 
bicmmeas bars £5 10s., and common £4 15s. to £5. | 
The demand for hoops and strips is not large, and this week the 
mills are irregularly employed. £5 5s. is about the average 
for common hoops, and £6 for superior sorts. Narrow tube strips y 
are £4 15s. at the minimum, and range up to £5 2s. 6d. Puddled 
bars are realising 2s. 6d. advance on the prices prevailing before the 
revival in trade set in, and a quicker sale is going on at about 
£3 5s to £3 7s. 6d. per ton. Some makers quote as much as £3 10s. 
per ton, but buyers will not consent to give this price. 
Steel prices were buoyant in Birmingham to-day on the basis 
uotations of £4 5s. for good Bessemer imported blooms, 3in. by 
a aaa fin. £4 7s. 6d. for billets 24in. square; and £4 15s. for tin bars 
FO] Tin. wide. Immediate sales were not large, but vendors are 
indifferent about effecting further sales at present, makers being 
well supplied with orders, 
The 2's market is this week again assisted by the continued 
strength of the Cleveland centre. Local makers are getting out 
heavier weekly quantities than for a long time past ; some excep- 
tional firms, indeed, state that they have not been so busy as now : 
since the prosperous times of 1871-2. In such instances improve- ¢ 
ment relates to both puddling and to foundry iron. Certain firms ene: 
are booked three or four months ahead, deliveries to be made aie, 
rapidly. Production has long been at a very low point, but this 


454 


THE ENGINEER. 


Dec. 3, 1886, 


tion that Mr. Miles Settle has further developed his lamp for 
effectually protecting the electric light in coal mines, which, as I 
briefly described it a short time , consisted in surrounding the 
small incandescent lamp by a second glass filled with water, which 
by means of a float kept up the electric circuit, but immediately 
on the breaking of the lamp, and the consequent liberation of the 
water, the electric circuit was broken, and the light at once ex- 
tinguished; or in the event of the inner lamp being broken, the 
ight was at once extinguished by the water. Mr. Settle can now 


has only been partially followed in other surrounding districts, and 
the South-West Lancashire 


basis for an average quotation. 
Accompanying the advance in prices, the Manchester firms have 
advanced the wages of the men it 10 per cent. 


Barrow.—There is a fair demand for all qualities of hematite 
pig iron, although there is still a continuance of the quieter tone 
which set in a week or two ago. The market throughout is firm, 
and as makers are well employed on orders which will not only 
furnish them with employment during the winter months, but also 
well into the spring of next » most of the trade now being 
done is for forward delivery well in advance. But some sales have 

tely been made by merchants or others who could not hold 
stocks much longer, or who saw favourable opportunities to realise. 
In some of these cases business has been done at 44s. 6d. per ton 
net prompt deliveries, but the largest makers and all those who 
are favourably situated for orders are firm, and are likely to 
remain so. Their quotation for mixed parcels of Bessemer iron 
net at makers’ works, for prompt delivery, is 45s. 6d. per ton, 
while for forge and foundry No. 3 it remains at 44s. 9d. per ton. 
Stocks have in some instances been reduced, but in the aggregate 
they represent as large a bulk as at any recent date, although pro- 
bably the greatest proportion of the stocks held is in the hands 
of speculators or merchants who are expecting a rise or who are 
holding, as in the case of makers, for deliveries at an early 
date next year. The steel trade is exceptionally busy on —— 
material, and prices for ordi heavy sections are firm at £3 17s. 6d. 

ton. are well sold forward, and orders are offering 
rom America, the Colonies, and the Continent, as well as from 
home consumers. Other departments of the steel trade are better 
employed than they have been for some time, and it is probable 
that the trade in shipbuilding material will also improve. No 
improvement cah be noted in shipbuilding, and few orders are 
offering. There is, however, an improved outlook in the engineer- 
ing trade, and in the marine department, especially, there are 
prospects of a busy season in 1887. There is a quiet tone in boiler- 
making, ironfoundry, and in forge work. Iron ore finds a good 
market at from 9s. per ton for common qualities, to lls. per ton 
for the superior description at mines. Finished iron is in rather 
bet:er enquiry. Coal and coke firmer, with a tendency to better 
prices. Shipping fairly employed on i ing freight 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue tone of the Cleveland market is still of a favourable kind, 
and prices are firm; but the quantity of iron actually changing 
hands is at present quite insignificant. 

At the market held at Middlesbrough on Tuesday last some sales 
of No. 3 g.m.b. were effected at 32s. 44d. per ton, for immediate 
delivery; but for delivery to the end of the year merchants were 
all quoting 32s. 6d. Makers are not pressing sales, and in no case 
are they willing toaccept less than 33s. per ton for prompt delivery. 
Buyers offer 33s. to 33s. 3d. for delivery over the first half of next 
year, but few sellers care to commit themselves so far ahead. 

Warrants are offered at 32s. 9d. free on trucks at Middlesbrough; 
but it + “Oe that at Glasgow they have been sold at as low a 

as 32s. 6d. 

On Monday, ult., Co.’s stocks of 

ig iron as follows, viz.: At Middlesbrough, 299,394 tons, or 
bw since the 22nd of 130 tons; at Glasgow, 839,780 tons, or 


an increase of 1760 tons. 
Pig iron shipments continue at a fairly satisfactory rate, but 
they are naturally far behind those for October. Between the Ist 


and 29th ult. 67,568 tons left Middlesbrough, whereof 36,720 tons 
went to Scotland. In the corresponding portion of October 81,572 
tons, and of November, 1885, 64,974 tons were e 

The of Arbitration accountant -has issued his certificate, 
setting forth the prices of finished iron realised during the months 
of September and October, and the quantities sold. The net average 
selling price of iron bars, and angles was £4 11s. 6°25d. 
per ton, being 1s. 0°32d. less than during the ing two 
months, and the lowest figure reached in the entire history of the 
trade. The total output for the two months was, however, 
48,6554 tons, against a total of 45,558 tons during the months o! 
July and August. The quantities and prices in detail were as 
follows, viz.:—Rails, 368] tons, at £4 6s. 2 79d., against 4474 tons, 
at £4 4s, 4°6ld.; plates, 27,1917 tons, at £4 9s. 4°1d., i 
25,4592 tons, at £4 10s. 2°73d.; bars, 15,172 tons, at £4 16s. 5°78d., 
against 13,883} tons, at £4 18s. 8°13d.; and angles, 5922¥ tons, at 
£4 9s, 1°65d., against 57674 tons, at £4 8s. 82d. per ton. 
The papers ae ore the Institution of Civil Engineers, 
on “Concrete and Machinery used in connection therewith, 
and the discussion which has taken place thereon, have been of 
peculiar interest to the engineers of the North-East coast. Some 
of the earliest and greatest works constructed with this material 


Messent resident engi at the Tynemouth Pier Works, huge 
concrete blocks oan bein made and deposited to form the core of 
the breakwater, to be afterwards faced with ashlar masonry. 
There were at that time no such appliances as Messrs. Stothart 
and Pitt’s 350-ton Titans, carrying 50-ton weights at a distance of 
80ft. from a swinging centre. Everything had to be done by an 
ordinary crane, on a timber staging; and this was liable every now 
and then to be carried bodily away, and afterwards found in frag- 
ments within a few miles up or down the coast. 

The Hartlepool Pier w are scarcely of less magnitude and 
importance t those at Tynemouth, but being more recently 
undertaken, the engineer has had all the advantages of more accu- 
— experience to go upon, and infinitely better appliances 

im. 

The South Gare Breakwater, which has only recently been com- 
pleted at the mouth of the Tees, furnishes anexample of a work which 
could not possibly have been brought to a successful issue without 
the use of concrete. In vain were many thousands of tons of slag 
ge at the end of the point during each succeeding summer. 

e storms of the next winter always cut off the end of the 


embankment as clean as if it had been a straw, and scattered the 
slag in small pieces for a long distance on either side, At last, by 


to | the output is found sufficient by the coalmasters for require- 


the use of concrete blocks of various hts ranging up to 250! 
tons, and by making the outer or sea side of the breakwater of 
solid concrete formed in situ, the work was completed, and it 
remains to this day safe and sound and unaffected by the heaviest 
seas which ever attack that exposed part of the coast. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE in season orders still continues, and the plated 
trades are in an unusually satisfactory state, both on home and 
foreign account. There is an increase in the better qualities of 
goods now being asked for, and this in spite of silver values having 
gone up. Within the past month the metropolitan market has 
Fielded very important orders, and there is also a good deal more 
doing in the country markets. Cutlery, edge tools, and files are in 
better demand; and the shear manufacturers have nothing to 
complain of. In the iron and kindred industries there is not quite 
so buoyant a feeling. Values have not lowered, and probably will 
not do so; yet there is an absence of the animation in certain 
quarters which was noticeable a month ago. __ 

An anonymous correspondent, who signs himself “Steel,” has 
written a letter in which he states that ‘‘ the War-office are 
for 18in. steel plates, and that no one in this country can be foun 
to make them,” and mae on to ask the Sheffield manufacturers 
to inquire as to the results of certain trials at the Gunnery School, 
Shoeburyness, with Chrome shells on their plates. Mr. J. D. Ellis, 
the chairman of John Brown and Co., Atlas Steel and Ironworks, 
replies that he is in constant communication with the War-office 
authorities, and he is certain they have never asked any manufac- 
turer for 18in. steel plates. He adds further that if they did 
require them there would be no difficulty in obtaining them in 
Sheffield. Mr. Ellis, without entering into the merits of 
steel-faced plates and those made of steel, thinks “‘it only 
right to say that the former, being much harder in the face, have 
always en up the shot more than the all-steel plates.” After 
full inquiry in Sheffield, Iam bound to state that ‘* Steel” must 
be wrong in his statement that 18in. steel plates have been asked 
for in this country and could not be pen Every leading steel 
house replies that no such request ever reached them. The 
Sheffield Telegraph, in dealing with the subject, quotes THE 
ENGINEER'S leading articles on ‘‘Steel v. Compound Armour- 
plates,” which a red on November 12th and 19th. 

A deputation from the Sheffield Cutlers’ Company, consisting of 
the Master Cutler—Mr. G. F. Lockwood; the ex-Master Cutler— 
Mr. Charles Beek ; and Mr. Herbert Hughes, had an interview on 
Friday with Baron Henry de Worms, the Vice-President of the 
Board. of Trade, on the subject of the proposed Government Bill 
dealing with false marking. The Government intend to introduce 
a Bill to meet such evils as exist, to be called the Merchandise 
Fraudulent Marking Bill. Baron Henry de Worms said the 
Government regarded the Bill as one of primary importance, and 
it would be introduced at the earliest possible moment in the 
ensuing session. While differing to some extent in its drafting | 
from that introduced by Mr. Mundella in June of 1885, the Bill 
would be an equally strong, if nota still more effective measure, 
the object being thoroughly to suppress all fraudulent 
practices with regard to the marking of goods. To attain 
that end the Government would exercise every possible 
endeavour. This intimation will give much satisfaction locally, as 
it seals the exertions of the Cutlers’ Company, who having at 
Rome secured protection for the word “Sheffield” in foreign 
countries, are now about to see the other plank in their platform 
fixed by a comprehensive and workable extension of the Merchan- 
dise sl dealing with certain malpractices which are believed to 
exist at home. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


the action of the employers in again refusing to concede an advance 
of wages altogether unwarrantable; but having regard to the 
advanced period of the shipping season, agrees to use every possible 
effort to get the men to restrict their daily output, in order to 
prevent ap accumulation of stocks at the pits.” 


WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

Sreet sleepers, the trade, or one of the principal trades, of the 
future, have not yet replaced wooden in the affection of home 
railways, and business is only being done in little experimental 
oo. But I am glad to hear that some good foreign orders are 

ing placed. 

The exports of the week include several substantial cargoes of 
blooms to America, a parcel of old rails to Philadelphia, and a 
cargo of rails to Buenos —_ 

At length the Severn el has been opened for passenger 
traffic, and Bristol is brought closer to Cardiff thereby. At present 
this will be the chief passenger advantage, but fast trains to 
London will soon follow. 

The coal trade is decidedly better, and larger exports have taken 
place at all the principal ports. Cardiff totalled up over 16,000 
tons, and Swansea and Newport show satisfactorily; but so far 
there ia not a shade of improvement in price, the only tendency 
oe way seems to be in house coal, which is certainly looking 

ter. 

The great event in railway enterprise in Wales of 1887 is now 
showing a head. Plans have been finally lodged of the “‘ Cardiff 
and Monmouthshire Valley Railway,” and it will soon be known 
what kind of opposition is likely. 

Rhondda collieries and ironworks collieries are doing better of 
late. The house coal men of Caerphilly have decided to pay 61, 
per man next pay day towards the sliding scale, 

The tin-plate trade is passing through a severe ordeal. Along 
the Glamorgan coast and in the Monmouthshire district things are 
very unsettled, and at one time last week it was notified ta 
dozen works were likely to stop. 

I fear this will be carried out in many , as some of the work- 
men have conceded a reduction in several works, and this handicaps 
the rest. Trade otherwise is good, and Swansea exports in particular 
have been considerable, but prices are low, and new business—coke 
—is difficult to get over 12s, 9d. to 13s. A few makers of good 
brands have still a lot of business at better prices, and express a 
determination not to take any orders for less, 

Patent fuel is in good demand. Foreign ore is advancing, and 
Rubio is quoted 33, more than last week. 


NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE iron markets of Germany and all the bordering States have 
quite a firm tone. Pig iron in Silesia was raised in price a little 
last week without checking purchasers, and the rolling mills are 
still full of work, caused by a desire on the part of the buyers to 
utilise the water ways for delivery before winter sets in, as well as 
by whisperings of a rise in the prices of w.ought iron. However, 
contracts have been made at the old prices for the first quarter in 
next year. Improvements are being carried out both at the blast 
furnaces and rolling mills to better meet competition from 
abroad, and this gives a little more work to foundries and con- 
structive works. 1n the latter, more of the immense tanks are being 
made for storing petroleum. Common bars are selling at 85, coke 
plates 130, better sorts 140 and thin sheets at 135 M. p.t. list 
prices. The steel works have now also sufficient orders to keep 
them going some time. In Rheinland-Westphalia prices are almost 
unc from last report, but sales are abundant and the former 
bargaining for concessions has ceased. There is every appearance 
that we have no more to do with a spurt, but that a real improve- 
ment is setting in, based on actual requirements, and that prices 
must shortly ae egy d rise. The air is just now full of 
conventions. y was the girder convention of the 


THE tone of business in the Scotch pig iron market this week §,W. district announced, when one for Rheinland-Westphalia 


has been very flat, and the trade appears to have sunk back into a | 


state of dulness, although the prices have been fairly well main- 
tained. The backward condition of the speculative market is due ' 
to the disappointing nature of the shipments, which in the past | 
week have per tons, as compared the | 

receding week an in the corresponding week o it year. | 
The exports new for the season, 
and our chief remaining customers are the United States and the | 
Australian Colonies, There is rather less iron being sent into the | 
warrant stores in consequence of the damping of a number of 
furnaces, which has been rendered necessary by strikes of work- 
men for advance of wages that the employers do not consider the 
state of trade warrants them in conceding. 

Business was done in the warrant market on Friday at 42s. 14d. 
cash, while Monday’s transactions were at 42s. 2d. to 41s. 104d. 
On Tuesday the market was very quiet at 41s. 114d. cash. On 
Wednesday transactions occurred at 41s. 11d. to 42s, 14d. cash. 
To-day—Thursday—business took place at 428, ld. to 423, 24d., 
closing with sellers at the latter price. 

Makers’ iron has been in small demand, yet the prices do not 
show much variation :—Gartsherrie, f.o.b. at Glasgow, per ton, ' 
No. 1, is quoted at 46s. 6d.; No. 3, 43s.; Coltness, 50s. and 44s.; 
Langloan, 47s. and 44s, 6d.; Summerlee, 49s. and 44s.; Calder, | 
47s. 6d. and 43s.; 44s, and 41s.; Clyde, 45s. and 41s.; 
Monkland, 43s. and 39s.; Govan, at Broomielaw, 43s. and 39s.; ' 
Sho at Leith, 46s. and 44s, 6d.; Carron, at Grangemouth, 
46s. 6d. and 43s. 6d.; Glengarnock, at 44s. and 41s.; 
Eglinton, 42s. and 39s.; Dalmellington, 43s. 6d. and 40s. 

Messrs. Rankin and Blackmore, engineers, Guernsey, have con- 
tracted for machinery of 2700 indicated horse-power for a large 
Canadian paddle steamer. 

The eable iron and steel trades continue busy, particularly 
the latter. The Siemens works are chiefly engaged on shipbuilding 
contracts. They are taking no part in competitions for rails, upon 
which scarcely anything is to be made at present prices, except in 
cases where a very large amount of work can be undertaken. 

Some of the locomotive ineering works are at present very 
slack ; and at one of these in Glasgow a number of workmen 
have been discharged, while those re have been placed on 
eek’s ship! of and steel goods from 

e past week’s shipments of iron 8 rom Glasgow 
embraced machinery to the value of £2400; sewing mach 
£5080; locomotives for Calcutta, £6756; ditto 
£800; steel g: £6500—of which £2852 were plates, slabs, 
billets for Halifax and Baltimore; general iron manuf 
£20,320, of which £6480 was bridge work for Calcutta, and 
ditto for Bombay. 

There is a fair business in the Scotch coal 


tons; Greenock, 47; Ayr, 7458; Irvine, ; Troon, 3907; Burnt- 
i » 21,863; Leith, ; Grangemouth, 12,543; and Bo'ness, 
2436—total, 77,304, as compared with 83,009 tons in the corre- 


sponding week of 1885. The demand for splint coals is particularly |: 


‘ood, but for other qualities there is not quite so much ony. 
Beapite the fact that the colliers are working only five days a week, 


ments, There has been no change in price for the last six 
except in the case of household coals, which have been ad 
about 1s. to 1s, 6d. ip ton delivered, an increase of which is quite 
usual at this time of the year. 

The refusal of the Fife coalmasters to grant an advance of wages 
was under the consideration of the Executive Board of the Miners’ 
Association at Dunfermline a few days ago, when it was resolved 


‘| scheme has been unoffi 


ines, 
for Monte ne to 30,000 
an 


that, “‘ Keeping in view the t state of the trade, and the 
now being Sor enti, the 


was resolved upon, Silesia following suit, and now it is 
reported that the Belgians, who were so dissatisfied with 
the last, are expressing a wish for a renewal of the former inter- 
national rail convention; and, finally, private correspondence from 
England says that in some quarters there a similar desire is mani- 
fested. However this may be, it is certain that the present com- 
petition from all sides, if continued longer, must help to ruin the 
works here, which take the orders at the prices now ruling. Pig 
iron, includi iegel, is moving off well at enhanced prices, and 
stocks have near ly vanished, with prospects of a still better market 
in the ey The demand for wrought iron keeps er pa 
and is M. 1 to 14 p.t. dearer, and at these prices the works will not 
contract for forward delivery in face of the contemplated new con- 
vention. The most competent judges consider the worst point is 
now passed. Plates are not so much inquired after. Thin sheets 
have risen to M. 128 p.t., and orders are abundant at that figure. 


For the rest there is no to 
The great meeting of -mine own mentioned in a former 
letter, took place at Sistens on the 19th ult., with the result that 


a policy of restriction of output was resolved upon by over 90 per 
cent. of those interested. Mines which export or send coals to the 
North aud East are, however, to be allowed freedom in their 
transactions, and this is just where the matter becomes of import- 
ance to English coal-shippers, because, of course, at the same time 
as much pressure as possible will be brought to bear upon 
the railways, in order to bring still lower the freights to 
these localities, and in this way it will be — to compete 
against the English coals, the import of which amounts to more 
than two million tons per annum, Experience has shown that no 
convention of the sort ever in the long run either raised or main- 
tained , and it requires no great genius to prophesy that this 
one will share the fate of its predecessors, especially as the full 
100 per cent. of the ——— not of one mind. But another 
jially mooted, which from the English 

coal-shippers’ ~ of view might have more serious con- 
sequences, fundamental of this plan is that in 
reality there is no over-production at all of coal in the West- 
phalian field, but that it only appears so, because of the 
absurd way in which every large or small order is scrambled 
for by a number of mines, each vouring to secure it by one 
underbidding the other ; so that, in this way, if twenty or thirty 
bid for, say, 1000 tons of coal, this is like offering for sale 20,000 
,000 tons—which, in the course of the year, makes the output 

of the mines appear to be twenty or thirty times beyond what it 
actually is. To remedy this state of things it is proposed to form 
one trading company, composed of the whole of the mines, which 
alone shall have the sale of the whole of the coal raised in the 


compete 


tries revive, 
nothing be 
reappears. 


ly nothin; 
heard of either plan till the next cycle of 


fill his lamp with carbonic acid gas or ordinary air under pressure ; 
and. by means of a valve instead of a float, precisely the same 
results are obtained as with the water, the breaking of the outer 
glass releasing the pressure of the gas or air, and Eohenton the 
circuit; or by the breaking of the inner lamp the light is ex- 
tinguished by the carbonic acid gas. 
In the coal trade business remains in much the same a, 
condition as last reported, but notwithstanding this, the leading 
colliery firms in the Manchester district have announced an advance 
on their pit and wharf prices of 1s. 8d. per ton on house fire coals, 
10d. per ton on furnace coal, engine nuts, and burgy, with a pro- 
portionate advance on the delivered rates which were partially 
advanced last month. This — which has come as & a 
any definite upward move on their November rates; the market at 
present is consequently in a very unsettled condition and, for the 
moment prices are so irregular that there is scarcely any reliable 
are to be found between the Tyne and the Tees inclusive; and the 
most gigantic cranes and other appliances which have been referred 
e te are those made for the Tynemouth and Hartlepool break- 
waters. As far back as 1857, or nearly thirty years ago, when Mr. 
Ure was engineer to the Tyne Conservancy Commissioners, and Mr. 

. _ district, thereby creating a practical monopoly for the West- 
shipments are not so large as they were at this time last year. The | phalian coals, This plan, of course, would enable the company 
quantity despatched from Glasgow in the past week was 23,222 | to sell coals to the — or for export at a low price; to 

a with the English coals effectively, either with or with- 
out the aid of lower freights by the railways, because they could 
. recoup themselves for any loss there through their trade in the 
interior of the country. Of course such a scheme is possible, but 
knowing something of the sentiments of the parties, it is hardly 
likely that those proprietors who are of long standing, are rich, 
have extensive private customers of their own of old date, and rich i 
mines which have, perhaps, already = for themselves, will agree , 
to give up all these advantages to be managed by a sort of public 
company of mine proprietors, some of whom are but of small 
account. For the present, at least, it would not appear that 
English interests will be much affected by one plan or the other, 
ms if in the meantime the iron and other coal-consuming indus- 


Dec. 3, 1886, 


THE ENGINEER. 


455 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Nov, 21st. 
little new business in iron and 
has been done either in or out of the 
nek during the past week, Consumers are 
two On one side they 
+" of advancing prices, 
heavy consumptive demand ents the 
winter.- One thousand ton lots of iron have 


Old iron at 22°25 dols. afloat in 
New York, or ee 22°50 dols. for shipment. Stocks 
are exha lemand is urgent. Blooms 
are quoted at 2 dole for steel and 30 dols. for 

poor and plates. Crop ends are quoted at 
21°50 dols. Steel rails 34°50 dols. to 36 dols, 
nat 27 dols. to 27°50 dols. Bessemer 

19°50 dols, to 20°50 dols. No. 2 iron 16°50 dols, 

to 17 dols, Angle iron 2°15 dols, to 2°25 dols. 
Skelp 1°95 dols. Puddle bars 31 dole. at mill. 
there are favourable 
ilroad buyers, car builders, 

and builders. There is every 
——— offered for an increase in produc- 
hroughout the New England States the 
demand for crude and finished iron is also 
improving. Manufacturers of an are 


placing _— orders for merchant steel. One | W- Bu: 
thousand 


freight cars were ordered last week, 

besides one or two large orders for coal cars. 
There is an urgent demand for all kinds of 
My Bon idly since the coming 

of ductic will reach fully 

35,000,000 tons in the anthracite region. The 
bituminous operators in Pennsylvania, Maryland, 
and Virginia attempted a combination last week 
in Baltimore with a view of advancing prices 
25c, per ton on the supplies shipped to water 
between Baltimore and Boston. Telegraphic and 
mail advices from as far west as Chicago show a 
very active industrial condition in the manufac- 
turing and building trades. A great deal of rail- 
way construction has been projected recently, and 
will be in neavy 


The latest reports from Pennsylvania and Ohio 
iron and steel makers show that orders are 
coming in for execution during the first quarter 
of next r The chief demand comes from 

panies, A great deal of future work 
is talked of. of. Pithe Baltimore and Obio Compan 
is wo pe extensive purchases of material, as well 
as of real estate, and according to a recent 
announcement of the geyers of that company, 
terminal facilities will be established here ear y 
next season, either by the construction of a line 
across the State of ew Jersey or b — — 
factory arrangement with existing li 
company as well as the Pennsylvania 
is pushing extensive construction schemes in the 
North-west. The Baltimore and Ohio Company 
will build heavy steamers for lake service between 
Detroit and Duluth. The other trunk lines are 
g their mileage on t of the increas- 
ing tratlic between New York and Chicago in all 
directions from the evidences of a current traffic, 
and this is the basis of the urgent demand for 
all kinds of material. During the past week 
contracts have been let for the building of 4000 
freight cars. Jay Gould has ordered 20,000 tons 
of steel rails from abroad, and other contracts 
were heard of within the past few days in Ameri- 
can mills which will foot up about 60,000 tons. 
The standard quotations to-day are 35 dols. Old 
rails are very scarce, and spot lots are picked up 
at 22°50 dols, The receipts of material from 
abroad are in ing. Large orders will likely 
be during the next or three weeks by 
Pig iron is selling at 16 dols. to 17 dols. 
3 18dols. for No. 2 foundry; and 
19°50 dois. for No. 1. Merchant bar is selling at 
175c. to 2c, Nails at 2 dols. to 2°20 dols. 
Bridge iron at 2°30c. to 3c., according to shape. 
The iron and steel is in active demand in all 
markets east and west, The Lake ore season is 
about over, and stocks are not very large among 
steel makers. It is probable that some large con- 
tracts will be placed in American shipyards for 
coast wise tonnage this winter. 


NEW COMPANIES. 
Pe following have just been 
Hull Central Dry Works, 


This company acquire the business 
and assets of Messrs. Hamphrey and Son, King- 
ston-upon-Hull, and to trade as dry or braving 
dock owners, shi 


pbuilders, and re 
tered on the Ith inst, with of 


000, in £10 shares, of which 1900 are - 
The subscribers are :— 


Shares. 
“G. R. Sandorson, Hull, shipowner .. .. .. 10 
*A. H, Wellesly, Mull, shipbuilder... .. .. .. 10 
*R. Carson, Hull, marine superintendent we: |. 
*T. D. Woodhead, Hull, shipowner.. .. .. .. 10 
A. Wilson, Hui, shipowner om, 10 


The number of directors is not to ‘be tens. than 
four nor more than six; the first six subscribers 
are appointed directors ; ‘qualification, ten shares 
or £100 stock; remuneration, £250 per annum, 
and a commission of 15 per cent. upon the residue 
of the annual profits after payment of 7 per cent. 
upon both classes of shares. r. T, R. Humphrey 
is managing director for three years, 
a salary of per annum, and a percentage: of 
the profits similar to that to be paid to the ordi- 
nary directors, 


Forbes’ Patent ae Light Company, 


business carried on i Baines and Co., 
at Palace-chamber estminster, for working 
and develojing an knownas 


ments in prod and utilising hy: 
” and to letters patent. granted. in 
= of the ered 
su’ are 


er 
G. W. Gilroy, Heaton Chap. 


H. G. Nicholson, 100, King-street, r, 
chartered accountant pe 06 

H. Bowman, Higher 
Registered without special articles. 


Clay Company, 

This com: proposes to acquire freehold land 
at Secutaiamatines and the exclusive right to 
use certain patents connected with the manufac- 
and other articles and goods made 
of clay or of silicious earth, It was red 
on the 20th inst., with » capital of £20, , in £1 
shares, The subscribers are :— 


John Shaw, 14, Princes-terrace, acne, 


engineer 100 
G. F- Ransome, 173, Sootland-road, Liverpool 20 
T. Henderson, 40, engt- 
ivi con 
Registered without special articles, 


London Saloon Steamboat Company, Limited. 
This com to carry on upon the 
steamship company. 


It was 
22nd inst., with a capital of of "£10,000, in fe gio 
shares. T 


he subscribers are :— 


Capt. R. W. Pell 
J.J. 
Cc. 


, Forest Rise, Walthamstow 
India-avenue, 


H. Reynod, Snakes-lane, Woodford 
Francis Bennoch, 5, Tavistock- square, director of 


1 

1 

1 

1 

1 
oo 1 
W. W. Trinder, 47, Cornhili, solicitor “ye” 1 
The number of directors is not to be-less than 
five nor more than ten; the subscribers are to 
nominate the first five; ualification for subse- 
quent directors—£500 in or stock ; remu- 
neration, £1400 per annum, and a further £500 
for every 5 per cent. dividend in excess of 10 per 
cent, per annum, 


Pacific Telegraph Company, Limited. 

On the 23rd inst. this company was registered 
w telegra telephonic 
other communication (as overland as 


stone, 8, Enn) gardens 
Hugh G. J.P., Warleigh H Hail, near Bir- 
sir Slade, Bart., Inland Revenue Office, 
House . 
J. Henniker Heaton, M. 36, ‘Eaton-rquare 
The number of directors is not to be legs than 
three nor more than nine; the subscribers are to 
appoint the firstand act ad interim; the mee 
in general meeting will determine remuneration. 


Jennings’ Cool Air Drying Patents, Limited. 
This company proposes to acquire the letters 
tent for jum, Germany, Fiance, Austria, 

ussia, Spain, Sweden, Norway, and other letters 
patent other than for the United Kingdom, the 
respect of Jen seasoning 
classes and k of gocds and materials, 1t was 

Tih0.00- on <> 24th inst., with a capital of 

£150,000, in £1 shares, The subseri' subscribers are :— 


Gibson, 60, Queen Victoria-strect, 
Mitcbeil, 116, High-street, Eton, engineer ow 
Daly, Queen Victoria-street, accountant 
A. Kimber, ens, 8, ee 

H. Hart,” 2, Ne street ‘Onslow-gardens, 


8. Slater, 82, Qaeen Victoria-stregt, accountant. . 
The number of directors is not to be less than 
first are the 


Krxo’s COLLRGE ENGINEERING Society.—At a 
general meeting, held on Tuesday, November 
the President in the Mr. Brown 
paper on ‘‘ Permanent Way. e 
commericed with the conditions 
good foundation, mentioning that the slopes are 
generally from lin 1 to lin4. The drainage of 
the line was next entered into, and the import- 
ance of efficient drainage dwelt upon. Is 1 in 
this ow that the English railways are better 
than the American, The materials used for bal- 
—< are chiefly gravel, broken stones, and burnt 
really good ballasting ought to be from 
12te, wide for a double line and 2ft. deop. . The 
uestion of sleepers was next dealt with, giving 
e material used and the best means of preserv- 
ing it. The new French iron or steel sleeper was 
recommended. Chairs made “of cast iron have 
proved to be the best, whilst the new steel keys | 1 
effected a sa per ear, jong 
discussion thi took place, in 


Fisher, Voughen, Heathoote, and 
took part, and the Bees 


25 

25. 

Frost, Spencer-hill, Wimbled 
1 

1 

1 


THE PATENT JOURNAL, 


Condensed from the Journal ef the Commissioners of 


"Applications for Letters Patent. 


*,* When pane been’ 
printed in 


1886. 
United States. 
15,216. Waters Poxrirying Alison. 
15,217, fi Liq J. 
AILING lor 
Davis and N. W London. me 
15,218. Fresu WATER to Borers, &c., 
15,219. Sagcpinc Moriow for Looms for Weavine, R. 
15,220. Lockmo Nora, J. Gaskell and B. Barlow, 
Manchester. 
15,221. Loose Reep &c., for. Looms for. Wzavine, C. 
Catlow, 


Ponirrixa Sew sot, &e., Wa Leith. 
Brakes LWAY Davison, 
Btockton-on-Tees. 


15,224. for Rarcway Carguaag, &c., Door 
Fasrenmno Whitehead, Bi 


10,388. Rops holding Canrrrs on Stains, A. Barr, 
15,226. Oorzets of Reaction TuRBINEs, 
15,247, wand Fastewen, and J. M. 
15,228. Conzs for Taps, B. Biandstone, Manchester. 
15,229. Hyprawrs or Stanp-pipes, F. Ashton, Halifax. 
15,230. Fixup Maowets, L. Halifax. 

16,381. Fioorme, &., to Wasrine, &., 


cr, 
15,232. Tavs. W. Wenge: 
15,283. Tite Ga. th the Tire Frames in Ose 
Pisce, C. H. Perrot, A.. Habershon, and J. C. Rich- 
mond, Rotherham. 
15,234. Licur Or Lamp, J. Ross and W. A. 
235. Couriisos for Raltway Tavcxs, R. H. Hamp- 


15,23¢ 236. Fioate for Fisurne, E, Maitland, London, 
10,287 . REecvLative of Tak, &., fur Heat- 
Ino Gas Retorts, G. w and 


Sligo. 
ELEVATORS and Coat Misx Caces, W. H. 


15.280. -POW KB T. Hubble, London. 
Deopogi-ine, Mip sum, O. Bowen and J. 


CaBLE Tramways, d&c., J. J. Butcher, New- 

15,941, Bump Conv Actions, H. A. Walker, 

‘for Braces, Banrs, &c., A. Heald, 

of Roaps, &c., G. Weston, Sheffield. 

15,245. ALPIN® URANK, Ww. , Belfast. 

15,246. Iron Bars, Puates, &., F. B. Pelt, London. 

KitcHen AsHPANS, &e., R. botham, 

15,248. M. ‘London. 


Up and Down Buinps, 
Alien; London. 


15,251. Steam G, Eggers, London. 
15,252. Ciip, Ww. astiscoe, 


15,255. Vesskrs, C. Allan and H. W. 
London. 


ones, 

15,256. C.osme of Sxutrers; C. J. Mayhew, London. 

15,257. Glass Pictungs, O. Lessing, 

15,258. SaLF-acring MuLbs and W. T. Watts 
and W. Storrs, Lundon, 

15,259. FOUNDATION bio H. J. C, Keymer, Gorleston. 

16,260. Lamps for Bursinc Hyprucarsox, H. D. Cuu- 


» London. 
15,261. Compre Macuixgs, A. Kapteyn.—(D. Okhuy- 
zen, Holland, 
Lamps, A. Horne, 
15,265. Orn Lamps, 4. Horne, Liverpool. 
18,266. A.J. L. McKeen, United 
15,967, W. I. Al 
15,268. AiR, &c., A. J. N. Carvalho, 


States. 
15, Ispicative the T:e of Ciocks, J. Schober, 
15,270. Cupota Sme.tinc Furnaces, F. A. Herbertz, 
London. 


15,271. Reeutatise the of ELEcrric CURRENTS, 
H. H. Lake.—{B. Thompeon, United States.) 
HaMMERLESS SPOKTING BuRACH-LOADING FIRE- 


+, E. Harrison, London. 
Drsinc, H. H. Leigh.—(J. G. Watmough, 
nited States. 

SS W. H. and C. E. Kimball, 
15,275. Jat Apraka London. 

— Pens, H. J. Haddsh —{/. H. F. Prillwitz, Ger- 


y.) 
&e., H, J. Haddan.—{J. Galtier, 
15,279. AUTOMATICALLY Om Lamps 
when vesend, 


15,283. Neepits, £6. M. J, Rice, London. 

15,284, Ramovinc from Coat Sixxvas, E. G. 
Sim, London, 

15,286. Wastixe, 


= 
. Mancanes 


Zebrowski, London. 
SuLPHate, J. J. Hood and A.G 
15,287. ArPanatos for Licurine and Heatixe, J. 8. 
15,288, Suar Hou, L N, Toeb.{B. T. Vi and J. 
Dole, New York. 
15,289. for Swine Looxine’ Guasses, L. 
15,290, Lace, &c., L. Lindley, London. 


15, 291. Mankinc in Boxy, B, Levy, London. 
15,292. THERMOSTATS, G. Westinghouse, uns, and F, 


eore, London: 
1b, "Revouvina Fire-orates for Funnaces, G. 
‘Alexis “Loudon, 


Gua 
MANUFACrcRE Of ARTICLES from Pui P, F. B. 
OW! 


ard, 
15,295. Wine Bins, G. King and W. A. Smith, London. 
24th November, 1886. 

15,296. Nexpes, J. H. Hollinghurst, London. 
CLEABING MaAlLWAY Lins, U. Thompson, 
15,299. 4. Bryce '.. Cossar, Soper. 

18,800. Ba: bour 


Ouw. Lampa, E. ng, 
PAPER-CUTTING 


G, New, birming 


15,304. Ostanne Licut from Hyprocarzoss, w. 


15, BruD SLEEVE Burrox, F. F. Abbey, Hud- 
dersfield. 

Wrovent Iron Fence Stawpakv, &e., T. and 


Peake, Liverpool, 
15,307. Gas J. Robson, Bradford. 
15,808. d&c., of Merats, W. 


ndon. 
15,309. Ink Retamers for Pens, B, Hoyland, Shef- 


15,310. Scavencers’ Carts, R. C. Newport. 
15,311. Kerrxes, 8. J. Fellows, Birm: 
16,312. FLusHinc AppaRatos for WaTER-cLosets, 


. Ew verpool, 
15,313. BuBBINs or Tuses, E. Charnley and T. Pinder, 
15,314. MANTLES, &e., H. Frankenburg, 


15,315. MEDICAL Macuueg, F. Bosshardt.— 
Revol, France.) 
15,316. REMOVING SaND or Mop from Rivers, N. R. 
Griffith, Liverpool. 
15,317. Removing Sanp or Mup from RIVERS, N. R. 
Griffith, Liverpool. 
15,318. Urinais, W. H. Tylor, London. 
15,319. ExpLosive A. Stuart and R. 


Binney, London. 
Coatine Metaiic Sueers, H. A. Stuart and Cc. 


Binney, London. - 
15,321. Merau Tanks, R. C. 
15, 322. ALumiIniuM, &,, E. London. 
15, 323. ga Sativa Pump, G. G. Forster and W. 


Barry, Lon 
15,824. Compounp Marine Steam Encines, J. Tweedy, 


15,325, ELecrric SHADE Howper, J. Taylor and G. 
Tucker, London. + 

15,326. STaRTING Tramcars, R. J. Meek, London. 

15,827. Gas Motor Enoune, J. Taylor,. 

15,328. Bueners for GENERATING Gas from One, R. 

‘allwork, London. 

15,329. Stoprine and TRAMCARS, &c., D. K. 
West and J. Dyer, London. 

15,330. VaLves fur the Fiow of Water 
Pips, -H. Bamford, Loudon. 

NSTOPPERING Borr.gs, £. T. Smith, London. 


es, Londur. 
16,888., Cocks and VaLves, J. J. Day and T. I. Day, 
15,334. Switcuzs for Euecrnicat Sxonte, C. Browett, 
London. 


15,335. EspLess Banps of Cat-cut, J. W. Humbk, - 


Manchester. 

15,336. Paeparinc Bates of for G. 
Bottomley and W. H. Greenwood, 

15,337. Press, J. Eaton, ¥F. 8. Morris, and J.C C. Cottam, 


London. 
15,338. Boors and Saoes, M. L, Lion Lion, London. 
15,339... Scarves, &c., G. F. Redfern. A. De Waele, 


Belgium.) 
for Prirtinc, W. H. Turner, Lon- 


15,341. TrEaTMENT of Sewace, J. Mayer, London. 
15,342, Rotaky SteaM GENERATORS, A. M 
15, Treatinc TexTILe MaTeRIats with LiquiDs, 
W. Mather, London. 
Swircu and Governor for E:ecrric 
TING, A. M. Clark.—{ The Blectrotechnische Fabrik 
Cannstatt [Wirth and Co.), Germany.) 


25th November, 1886. 
15,345. Dexiverina Cigarettes from Hanpies . of 
‘WALKING-sTICKs, A. J. Willis, London. 
15,346. Tza, &c., TaaP for PReventine Pires of 
pots MELTING when WATER is iow, J. Gullery, Bel 


fast. 
15,347. ORNAMENTAL Granite Marsie Mosaic, L. 
Schlen 


theim, 
15,348. Stumt Lupricator, A. Man- 


15,349. PIANOFORTES, A. Craig, Belfast, 
KEVENTANG Racine in Maniny, &c., ENGINES, 


Brighton. 
15,352. BICARBONATE, &c., of Sopa, W. ——— Leith. 
15,353. Latuss, W. Schischkar and 


15,354, MivERAL Composition, J. R. Fletcher, Monk- 
wearmou 

15,355. CLEANSING, &c., Privrep and Dyep Fasrics, 
O. Arnfield, 

15,356. InpICATING QuanTITY of Suppiiep and 
USED in PaPER-MACHINES, J. 

15,357. Maxine STEEL, J. T. King.—{D. Brose, United 


a 
15,358. MippLincs Porirrers, A. M. Robinson, Liver 
~~ Moror Cars, R. McGhee and J. Magee 


15,360. cece, 2. » Johnson.—(P. Cote, 
15, 361. Lamps and LanyTERNs,. G, .R. Pustiethwaite, 


15, = Seapine Woop, R. Cooper and J. Craig, 


'ABRICS, tewart, Glasgow. 

15,364. PicTuRE Piarzs, &., Ww. Curthoys, 
Wolverhampton. 

15,365. Mosavnune Liquips, M. R. Waddle and W. 
Newton, Bradford. 

Boots and W. H. Stevens and J. Under- 


15.3 367. BuTion oa . F. Corbett, Birmingham. 

1b, 368. Pocket Gavucg for Darts, R Riley, London. 

15,369. Morrizs in CoLLIgRyY Corves, W. 

15,370. Biss, &., in Ww. Kane 
Man: 

15,371. — E. Yates, Birmingham. 

15,372, 2.. Doe Biscuit, T.. L. Callender, Beverley. 

15,373. Rattway CouPLines, T. E. Kent 

A. Mas 
374. VENTILATORS, P. Buchan, Glasgow. 
15, ‘375, Horseshoe and Frost Puiate, D. McKellar, 


London. 
15,376. — Ksrves, R. Lord, London. 
LeatHer and other Darvine B 


Halitax. 
15,878. Waxine Yarns for Kuirrina Macaings, 
odes, Halifax. 
Parts of Macurzs, P. R. Allen, 


18,390. RavERSIBLE SELF-CLEANING WATER Fitter, 8. 
. 8. Bromhead.—{/. H. Seed, United States. 

15,381. VELOCIPEDss, A. L. Bricknell, London. 

15,382. Op«nine Tins, W. R. Gibson, 

15,383. Sirpine Gas CHANDELIERS, &c., G. Rainsford, 


London, 

15,384. E. G. Sheward, London. 

15,385. Macnets for DyNaMo-ELEcTRIC Ma- 

_ CHings, P. B. Elweil, Wolverhampton. 

15,386. LypicaToR Bouts or for Doors, A 
Thidge, Londun. 

15,387. Ve.ocip.pes, J. R, Trigwell, I 

15,888. Ort Lamps, R. R, 

15,880. Sranps, H. J, Cesare 
taly. 

15,390. PREVENTING CoNDENSATION in the CYLINDERS 
of STEAM Enomnes, D. Joy, London. 

15,391. DisTiLLaTion of AmMonrACAL Liquors, A. A, 


London. 
15,392. Suspenping CurTarss in with 
Cornice Poues, G. and W. Timmins, Lon: 


oe ConnacTiNne Pins tu Tickets or SHow 


Jones, London. 
15,394. Propucine Cuanornc Errects of 


or CoLourine in Pictures, &&., A. Tuc 
Tre and 
Rt Conveyine Evectric Currents for 


White, London. 


Lectaic &c., A. L. Lineff and W. 
Jones, London, i 


Harrison, 


? 
: 
Thomas Baines, Palace-chambers, Westminster. . 1 vag 
H. C. Bowman, Higher Broughton, Manchester, 
A. T. Bowman, Higher Broughton, Manchester, H field. ; 
1, estate 1 
i 
vanis 500 ton lots of foundry iron have been con- 1 
15,254. Pocker Pen and Pencit-vase, &c., W. Murray, 
Lond 
Zealand, and other islands and places in Austral- 
asia, or the Pacific Ocean, Africa, Amefica, 
Europe, or ary of them. The subscribers are :— 15,351. RalLwaY DLEEPING COMPARTMENTS, J. W. 
The Earl«f Mi'lto 2, Buckingha ite 1 
he of Mi'ltown, 2, Buckingham- 
Sir James Corry, M.P., Dunraven, Boilast we 1 ax. 
15,280. Macuings, C. H. Bingham, London. 
w PsEt, F. V. Smythe, Gravesend, 
15,282, and Postal Wkarrens, E. H. 
ri 
general meeting will determine remuneration. 
| 
REING 


15 399. Bicrcizs and B. Green and 8. 
TRICYOLES, Lee, 


400. Evrect J. Hornung, C. 
Wan 
bb, Grantham. 


—{C. Orsini, Italy. 
15,408. Marrer for Meratuisa- 
tion, A. J. Boult.—(La Société anonyme de métallisa- 
tion artistique des animaux, végtiaux, ou autres corps, 


) 
15,404. Gas, &c , ConrRo.te Apraratvs, H. W. and 
A. F. Cole, Londen. 


15,408. Suipine ApsustaBLE Door Drop, J. and J. B. 
Sawyer, Southampton. 

1°,4 9. Door Dror, J. and J. B. 

Metaiic Vesseis for 
Lenden. 


15,421. Siow Memes Geaame, J. Williams and G. L. 

Twistise Yarxs, R. Boyd and E. Lepainteur, 

15,413. Twistine Yarns, J. Morrison and E. Hargreaves, 


“15,414. Hosogs, W. Smith, D. and R. 
ES, th, D. Marks, atson, 


or 
15,415. Macunves, E. Martin, T. F. Drake, 
and J. W. Ji 


15,416. SrorPine Borrizs, D. Rylands, Barnsley. 
16,417. Casa G. R. Ww. , and T. M. 
itokes, W. Loney, t. 


AtracumeEnts, H. J. 
15,422. Buus, E. Edwards.—{. Gevaert, Bel- 


YDRO-caRBoN Lamps, W. W. Kay, Birming- 


15,42s. Macurves, A. Yates Halifax., 
Fixine Garpew and other Boxpgas, R. H. 


15,426. Bat Parssore, W. Turner and G. Lewis, 
LING 4 
Manchester. 


15,427. Traps, W. Burgess, Malvern Wells. 
15,428. Deep Sea Ner Fisnino, &c., D. M. Gammie, 


‘for W. Atkinson 

429. GuiDEs 4 and E. 
Yorkshire. 

15,430. Macurnas, G. A. Bédart, Paris. 
Srrercusr, C. R. Gorman and C. 


15,482. Hoopes of &c., C. R. 
Gorman and C. J. Fictcher, 
15,433. Ou and Spirit Lamps, E. R. Baller, Birming- 


15,434. Carnppoarp Boxes, G. Lynch, London. 
15,435. Dygive Warps Turnkey Rep, &., R. Holt, 


15,436. Tawsic Acip, &c., H. Byk, London. 
15.437. D. h, London. 


London. 
Dry Pratss, W. J. Wilson, 


16 442. Sream Trap, G. Ekelund, 
15,443. Suawt Sraaps, &c , G. Adolf, 
15,444. Apranatus, O. Wehle, Londun. 


16,445. Ratuway J. Kritch, 


- 15,446. Norrorx La C Steer and J. H. 
\TCHES, Stubbs, 


15 447. Srorrrrs for Borriss, C. H. Pugh, London. 
15.448. Lamps for Buasine PersoLtecm, 8. Holmes, 


London. 
15,150. Lames for Bursi-c 8. Holmes, 
London. 
15,451. Hors: s, &c., SLiprinc, H. Wheeler, 
Birmingh.m. 
15, 452. or Spirit Tap, A. Butler, 
15,453. G. Brewer.—(L. B. Wood, United 
16.434. Srocxixe, &c., Suspenpers, H. M. Knight, 
London. 


15 455. Marxieo Leatuer, &c , D. Doyle, 
15.456. Heaiinc CuamBers, C. Appleby, London. 
Loudon. 
16,458. Tazat.nc Memcuanovus Parts of Axmmats, J. 
Pujos, Le 
15,459. Pocker Lock stitcH Sewine Macuist, 8. Isaac, 


15 460. Taps. R. W. James, London. 

15 +61. Bep CLoraisxG upon a W. L. 
Wwe.—(Y.L Remy, Betgium. 

15,462. Desiccatine Issucatine Covermes, N. J. 


on. 
15,463. Ton.couv Pipes, T. Craddock, London. 
15,464. Treatinc Lecominovus Seeps, F. Krietsch, sen., 


London. 

15,465, Part of Pianororts Hammers, R. K. 
Boyle, London. 

15,466. Transportation of Liquips, J. B. Andrews, 
467. Five Caps for Srove Pirss, F. E. Heinig, 

15,468. Carpino Macuixes, J. Y. Johnson.—(M. Des- 


cards, France. 
Hedderwick, 


Meat, C. Reinhardt and T. Atkinson, 


15,472. Gas Motor Exonvres, J. Southall, London. 
15,478. Movutpirc Bompine J. Winkler, 


15,474. Type-weirers, P. R. Allen and J. La Mert, 
475. Pump Bocxers and Vatves, 8. B. Goslin, 


15,476. Compounp ArMoUR-PL« TEs, A. Wilson, London. 
15,477. Coatise Mertats with other M«tats, E. More- 


15,478. 1caTION of Gas, P. Lux, 
15,479. Compressed Arr, M. Vinning, London. 
16,480. LicuTinc, Hzatine, and Cooxine, A. Martin, 


27th November, 1886. 
15,481. Postcarps, R. A. Fuller- London. 
15,482. and other Stoves, R. Ni Glasgow. 
483. Movine, &c., Ain, W. G. and G. P. Gass, 


15,484. Gas and other Pittars, J. Hor- 
South: 


15,485. Meraus, J. Mallol, 
15,486. Furnack or Grate-Bars, J. Henderson, Wake- 


487. Van &c., J. W. Hartley and W. Freakley, 


15488, of Bona and Bxacu, W. Burns, 


15.494. Apparatus for use in Swimxinc, W. L. 

15,495. Frrrma Stamos to Vio.ixs, G. F. 
Lendon. 

15,496. J. London. 

15,497. Macuixg, C. Noble, H. Haes, and G. 

15,498. Treatinc Sovutions of of Cacium 
to Osramn of Maanesivum, &c., W. Bramley 
and W. P. Cochrane, Redcar. 

15,499. Pumpora Macuinery, T. H. Ward, Tipton. 

Taeatine 8x in Disgaszs, 

15,501, for Bicycux, &c., Lawes, J. Hawkins, 

15,502. Pepat, T. London. 

15.503. Coverep Pors, B. Breidenbach, 

15,504. Curie, Bams of Hars, H. H. and A. 
Turner and W. H. 

a H. H. and A. Turner and W. H. 

15,506. for Meat, W. Wright, Shef- 

15,507. Hyprecazses Gas Mevons, C. T. Wordsworth 
and J Woistenheime, 

36,508. Post-orerce Pritar Stampiva Apparatus, G. 


rig 
15,509. Ececraic Lawps, M. Wheeler, London. 
15,510. Bianx Carraipess, &c., R. White, 


15,511. Macuivery with Cuvucks, &., P. R. Allen, 

15,512. Tricyotes, &c., W. J. Lloyd and W. Priest, 

15,513. ArmMourn Prats for &., J. Platts, 

— Cases, &c., Parts of Watcues, 8S. Leighton, 

15,515. Repucinc Miverat Ouzs to Powper, C. 
Appleby 

6. TEACHIXG Anmat Puysio.ocy, D. T. Lee, 

15,517. Jonrrrxse the Bucker Cuams of Dasposs, A. 
M. Clark.—{J. L. Robert, France.) 

15,518. Rotary Encines, C. F. Sleigh, H. V. and W. W. 
Smith, London. 

15,519. Tramway Veurcces, H. H. Leke.—{ Messrs. 
Wirth and Co., agents for E. Petech, Germany.) 

15,520, AvTomaTicaLLy Reov.atine the Scrriy of 

to aces, W. J. London. 

15,521. Wax Vesta Matones, &c., J. J. Masters, 
London. 

15,522. for H. Carter and G. 

. Bishop, London. 
15.523. Exvecrric Saort Swircass, A. 
15,524. E.ecrric Tramways and Ratways, F. C. All- 
London. 

Taste Tor for Sewmxe Macuines, J. Wertheim, 

London. 
29th November, 1886. 

15,526. Sprswinc Expansion Tareap Guipe, J. Gul- 

15,57 Naito, &c., Heexs of Boots, C. H. and F. 
J. Dale, Leicester. 

15,528. CnaRcinc Beer with Carponic Acrp Gas, T. 
F. Wiley.—(4. Frolich and Captain Fischer, Den- 


mark. 
15,529. AppLyinc Tension to Wert THREaD Bossins, 
A , W. J. Ford, W. M. Richards, and G. 
unl 


15,580. T. Woodward, 
15,881, Berrens, E. Tbotson, Sheffield. 

15,532. Isocurom Tic Emu ision H. W. Vogel, 
15,533. Fire 


Currixe, W. Handley, Leeds. 
15,584 MeraiureicalL Forsaces, A. E. Tucker 
and F. W. 


15,535. Puriryme Coal, &c., R. Dixon, Stockton-on- 


Tees. 

15 536. Betts and Ropes for Daivinc Macuinery, W. 
W. Oldfield, Glasgow. 

15,587. Hawoine Picrurss, W. H. Fogg, Leeds. 

15,538. Connective to Sewine Macuine Srinpie and 
Spoor of the Serxwinc W. Johnsun, 

15.539. Bep-pans, H. 

15,540. Trivers for Gas Fires, T. cher and A. 
Clare, Manchester. 

15 541. Starr Rop Evzs F. R. Silk, Birmingham. 

for Gatxs, &c., J. E. Fisher, Birming- 


Pacxine and Maxixo Ur Soap, F. H. Gossage, 

15 544. Hotper fur Gas Giozpes, J. H. Watson, Bir- 
m 

15,545. Distarsutiow of R. Dick 
and R. K 


, Glasgow. 

Trap Cioset Pan: , A. C. Henderson. 
—{A, de la Escalera, Spain.) 

15.547. fur Bausues, T. D. Hollick and R. 
Greenshields. 


, London. 

15,548. Bett AtracuMents. R. Chanomy, London. 
15,549. Steam Pumps, E. Korting, London. 

15,550. for Fornaces, &c, F. I. Ricarde- 
1 —— W. G. Olpherts, London. 

5, W. G. 

15,552. H. W. Lowden, 

15,558. Locks, W. 8. Frost, Lon-ion. 

15,554. Kerrie Lips and Hanpiss, W. G. Honey, 


Baowze, A. Finger and W. Menzel, 
15,556. Ruies, &., C. Denger-Tréger, 


15,557. TumBLina J. Henderson, London, 

15,558. Forncep Daavont Apraratus, R, Fraser and 
J. B. Edmiston, Liverpool. 

15,559. &c., H. A. 


Schlund, 
15,560. Licutmnc with Perrote:™, &c., J. Schweiser 
and P. E. Huber, London. 
15,561. Awri-rouLiNe Composition, W. Carter, London. 
15,568. Maoweric Gatvanic Batrery, W. H. Cannon. 
A. M. Richardson, United States.) 
or Currme or Tooxs, 
15,565. Merat Sracine and Tascxs for Houses, 
W. E. Berry, London. 
15,566. Materia for Destroyine Insects, 
H. Fuchs, London. 
15,567. a Cowstawt Lever of Water in 
mERSs, A. Daussin on. 


SELEOTED AMERIOAN PATENTS. 
848,719. Metaop or William H. 
Brown, New York, N.Y.—Filed Ju'y 15th, 1885. 

Clarm.—The improv in the method of 


of seamless shells, which are substantially closed at 
one end, and are of such size as to enter easily one 
into another, and in then the smaller shell 


ends 
making 


$86. 
bestions fitted between discs or heads, each 
com 


of or flanges 
to f sockets 
orm 
heads. 


Boren Feeper, Nelson 
—Filed May 13th, 1886. 


Claim.—The com) water 


passage ways D and E, the valve casing C, con 


steam- 
chamber A, provided with oat Bo inlet H 
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ATemazic Reoutatine Gear, L- Booxs, A. H. Megson, ny passing pad » with mate 
15 398. Avromatic Goops Apraratus, 


348,819. ror Use m Castino Cross-HEaps, J. 
, Brie, Pa.—Filed November 80th, 1885. 

Brief.—The pattern is moulded in a two-part flask 

and then withdrawn and the chill put in place in the 


thus filling of the mould made 
the Finally the by 
d the cross-head with the surfaces chilled. 


A 


a slot so adjusted to the 
vel of the crank pin that plate will be locked at 
cen’ 
stantially in the manner and for the pupose specified. 
we 
of digestion and nutrition, by a 


pad of the fine properties of woll. 
selected , Mr. has provided our breakfast 
tubles with a delicately flavoured bev 
save us many heavy doctors’ 
use of such articles of diet that a constitution may be 
gradually built up until mown. Bey to resist every 
tendency to disease. Hund of su are 
around us ready to attack wherever there is a 
with pure ‘blood an 
fortified with pure blood anda - 


Md 
16,402. Device for Marches, &c., H. H. Lake. 
is, Bellingham = a - = 
‘ matic Lamp C. 
aad H. B. es, London. the closing in or until the shells = ie i 
are all conshined, as herein described. | 
ror Ostaininc LENGTHS AND Bee 
or Rarrers, Harrison Conlee, Petersburgh, de 
1,—Filed May 4th, 1886. 
Io a measuring instrument, the com- | 
with the hinged board G, having lines ¢ and d, and the rll ’ 
— E, on which the board G can be held at an Pm 
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A NEW VIEW OF THE NATURE OF THE RESIST- 
ANCE OF MATERIALS TO REPEATED LOADS. 
By W. ©. Unwin, F.R.8. 

In 1870 there was published a treatise by Wohler, “ Ueber 
die Festigkeitsversuche mit Eisen und Stahl,” which with- 
out question has profoundly modified the views taken of 
the resistance of materials, and which slowly but certainly 
is influencing practice in every department of engineering 
in which careful attention is given to the strength of the 
structure. Bound as engineers are in important construc- 
tions by official rules, the effect of Wohler’s researches has 
probably been less than might have been expected. But 
in spite of such rules engineers are being driven by force 
of conviction to modify the working stresses adopted in a 
direction in accordance with those researches. Mr. Baker’s 
address to the Mechanical Section of the British Associa- 
tion at Aberdeen was a very striking testimony to the fact 
that common experience was forcing the most skilful and 
thoughtful engineers to assent to conclusions very nearly 
identical with those arrived at by pure experiment fifteen 

years ago. 

As to structures subjected to a purely statical load, there 
is not much practical doubt ; and such secular experiments 
as Sir W. Thomson is making at G w will probably 
show that a structure may be loaded with a considerable 
fraction of its breaking weight, and will carry it a practi- 
cally unlimited time without sensible increase of deforma- 
tion. “The time curve is asymptotic.” What is exactly the 
limit of stress which is safe is still unknown. But nodoubt 
there is a limit of stress such that smailer loads are safe 
and greater loads are unsafe. 

Now what Wohler’s results appeared to show was this, 
that for a varying load there is not a definite limit of stress 
which is safe. e limit of stress which would be safe in 
any given case depended, according to Wohler, on the 
amount of variation and kind of variation of the load. 
A steel axle, for instance, would not carry for an indefinite 
period more than 12 tons if the stress ranged from 12 tons 
tension to 12 tons compression. But it would carry 22 
tons if the stress ranged from 22 tons tension to no load 
merely, and 40 tons if the stress never decreased below 20 
tons. 

Now, there is a very old view of the condition which 
fixes the limit of safe stress which has never been quite 
abandoned, but which it has always been impossible to 
completely reconcile with fact. a. to a certain limit of 
stress many materials are perfectly elastic. If a load is 
put on them and taken off they return absolutely—so far 
as is known—to their original condition. But if the stress 
exceeds that limit, they do not return completely to their 
—" condition. The material has been altered by the 
load. If we could imagine that Wohler’s ranges of stress 
were ranges within which the material was_perfectl 
elastic, and that when those ranges were comenele 
alteration occurred, then the explanation of Wohler’s 
results would be easy. For deformations, however small, 
accumulating with unlimited repetition of the load, would 
ultimately cause fracture. But here arose two very obvious 
and considerable difficulties :— 

(1) When Wohler subjected a bar to equal alternate com- 

ions and extensions it broke down at a stress lower 
than that recognised as its elastic limit in its primitive 
state. On the principle just stated the bar ought to have 
withstood at least all stresses, however variable, which 
did not exceed its elastic limit. 

(2) It was very well known that the application of a 
stress above the elastic limit of a bar raised that limit. In 
certain cases it was found that the elastic limit could be 
raised nearly to the breaking point, and this seemed 
extremely inconsistent with the view that the limit of safe 
stress could in any way depend on the limit of elasticity. 
Now in the course of the present year there has appeared 
a memoir, by Professor Bauschinger, on the change of the 
elastic limit by stretching, heating, cooling, and repetition 
of loading, which seems to the author to throw a great 
deal of light on these difficulties. Conclusions like those 
put forward in this memoir are not likely to be 
accepted without a great deal of discussion and further and 
independent experiment. But this much may be said at 
once, that the series of memoirs issued by Professor 
ae from the laboratory at Munich represent an 
amount of scientific work in testing materials to which 
there is no liel in this country, either as to the extent 
of the work or the extraordinary completeness of the 
experimeuts or the acc of the measurements. In this 
memoir alone there are probably—to take a single point— 
the results of 3000 or 4000 measurements of extension 
and compression of the bars tested, the measurement being 
carried to ;z7/5y5th of an inch. 

It is on these refined measurements that Professor 
Bauschinger’s conclusions rest. It is well known that 
there is a stress at which ductile materials like steel take a 
comparatively enormous deformation. This yielding poin 
or breaking-down point, is sometimes roughly spoken o: 
as the elasticlimit. Bauschinger believes that his measure- 
ments permit him to discriminate a real elastic limit which 
has no relation to the breaking-down point—a limit at 
which the proportionality of stress and strain distinctly 
ceases, a limit agreeing in its character with the oldest 
ideas of what the elastic limit should be. 

Now let it be assumed for the moment—although this is 
the point on which further investigation is required—that 
Professor Bauschinger’s measurements are delicate enough 
to determine a real elastic limit. Then let us take first a 
very simple point, It is known that applying a tension to 
a bar, ae rag than its elastic limit in tension, raises its 
elastic limit in tension. No one has cared to inquire 
whether such raising of the elastic limit in tension affected 
the limit in compression. Suppose that initially the elastic 
limits in tension and compression were 10 tons uare 
inch, and that by a load of 15 tons the elastic limit in 
tension has been raised to 15 tons, it has been universally 
assumed that the bar would then be perfectly elastic from 
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10 tons com: ion to 15 tons tension.' But this is exactly 


what Bauschinger’s experiments appear to conclusively dis- | To determine the safe range of stress 
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Out of this arises a very important ical suggestion. 
Wohler’s method 


a The elastic limit in tension cannot be raised without requires en extending over a period counted by 


owering the limit in compression, and vice versd. Evena 
moderate raising of the tension limit may lower the com- 
pression limit to zero. 

This furnishes a oommtete solution of one of the diffi- 
culties in accepting Wohler’s laws. When a bar is 
subjected to alternating com) ion and extension the 
elastic limit cannot be raised. Any attempt to raise it in 
one direction lowers it in the other. The law that the 
elastic limit can be raised by stress does not apply to a bar 
subjected to alternate stresses of opposite sign. Why the 
elastic limit in this case is even lower than the primitive 
elastic limit, in most cases, will be discussed presently. At 
present it is enough that under alternating stresses we 
cannot expect that the elastic limit will rise, and therefore 
cannot expect a bar to be safe under a of stress 
greater than that between its primitive elastic limits. 

Next consider the effect of stress of a single kind. 
Wohler showed that, under a stress ranging from 0 to an 
upper limit, a bar would carry nearly double the stress 
that would be permissible if the bar were subjected to 
alternate tension and compression. If a bar would bear 
an indefinite number of repetitions of load ranging from 
7 tons compression to 7 tons tension, it would also bear an 
unlimited number of strainings from 0 to nearly 14 tons 
tension, Further, Wohler’s limit of safe stress for repeti- 
tions of stress of one kind is above the ordinary primitive 
elastic limit of the bar. Now Bauschinger’s experiments 
on this point are hig: complete, because he constructed 
Wihler’s machine for varying tensions, and has experi- 
mented on forty-five bars. For these bars he determined 
the strength and elastic limit initially, and the elastic 
limit during the progress of the repetition of load, and the 
statical strength after fracture in the Wéhler machine. 
These experiments seem conclusive as to the relation of 
the limit of elasticity to the stress the bar is capable of 
sustaining under repetitions of load. It should be 
mentioned that any defect in a bar always causes fracture 
in a Wohler’s machine with an exceptionally small 
number of repetitions of load, and the few discrepancies 
in Bauschinger’s results seem due to this cause. 

For instance, in Table XIX. are given the results of 
experiments on six test bars cut from a wrought iron plate. 
One of these bars was subjected to tensions ranging from 
0 to 7'1 tons per square inch. Its primitive elastic limit 
was 68 tons, but this limit rose gradually during the 
repetition of loading to 123 tons. It broke after five 
million repetitions. next bar was subjected to tensions 
from 0 to 9°9 tons. Its elastic limit rose gradually to 13°4 
tons, and it broke after five million repetitions. A third 
bar was subjected to tensions from 0 to 13°1 tons. Its 
elastic limit rose to 14°5 tons, and it broke with just over 
five million repetitions. The fourth bar was loaded with 
0 to 16°4 tons. Its elastic limit rose to 16°4 tons, and it 
broke with two and a-quarter million repetitions. 

Table XX. gives similar results for a mild steel plate. 
Its primitive elastic limit was 15°5 tons per square inch. 

ed with tensions ranging from 0 to 16 tons, its elastic 
limit rose to 19°4 tons. It broke with nearly seven million 
repetitions, A second bar loaded with tensions from 0 to 
16 tons had an elastic limit of 18 tons, and broke after 
three and a-half million repetitions. A third bar loaded 
from 0 to 16 tons had an elastic limit rising gradually to 
20 tons, and stood eleven million repetitions. But all 
loaded from 0 to 19°7 tons broke with less than one 
million repetitions, the elastic limit being about 2C tons. 

Hence it seems obvious that if the elastic limit under the 
action of the loading can keep above the load, the bar is 
safe with a very number of repetitions of load. But 
if the elastic limit does not rise above the load, the bar 

with few repetitions. All the forty-five experi- 
ments se the same result, except in one or two cases 
where there were flaws in the bar. The limit of elasticity 
determines the limit of safety, and that limit is a limit 
which is greater than the primitive limit, but not indefi- 
nitely ter. The elastic limit is raised by the loading, 
but only up to a point beyond which it does not rise, and 
which can be determined after a comparatively small 
number of repetitions of load. 

It is curious that pieces of the bars broken in Wohler’s 
machine, tested statically, showed no reduction of strength, 
contraction, or elongation in re of the work to 
which they had been subj ut if the bar breaks 
while in the Wéhler machine it breaks with a much less 
contraction of area. This seems to show that under the 
action of repeated loads some very short portion of the 
bar, of slightly less elastic limit, is picked out, and all the 
accumulated permanent set concentrated in that short por- 
tion, the rest of the bar being uninjured. The small 
contraction would be due in that case to the support of the 
surrounding uninjured material. 

Now to return to the case of a bar subjected to alternate 
compressions and tensions. It was seen that one of the 
difficulties of Wohler’s laws was, that the limit of safe 
stress for alternate tensions and compressions is a stress 
less than the primitive tensile elastic limit. Bauschin 
explains this by advancing the view that the primitive 
elastic limit of many materials is an artificially raised elastic 
limit. The material has been subjected to mechanical 
operations in manufacture which are equivalent to straining 


actions. Now, Bauschi found that alternate compres- 
sion and extension had the effect of raising an artificially 
lowered, or lowering an artificially raised elastic limit. 


= | subjecting a bar to a few alternations of — stresses, 
which are equal to or somewhat exceed the elastic limits, 
they tend towards a fixed position which Bauschinger calls 
the natural elastic limit. The range of stress for which a bar 
is perfectly elastic after a few repetitions of such alternating 
stresses appears to agree very closely with Woéhler’s range 
of stress for unlimited repetitions of alternating stresses. 


1 One Seen should be noted. Professor James Thompson in 
1877 stated the common assumption that the elastic limit could be 
extended both for compression was unproved, and that the 
determination of the point was a matter of importance in the theory of 

it Encyclopedia Britannica, ‘* Elasticity.” 


years. If Bauschinger is right, a bar can be subjected to 
alternating stresses in an ordinary testing machine perhaps 
a dozen times, and the elastic limits determined. Those 
elastic limits will define the safe range of alternating 
stresses. Such fh png are not easy, aud measure- 
ments must be e as accurately as Bauschinger makes 
them. But they are far easier than experiments by 
Wohler’s method. Yet further. If the ultimate statical 
strength is known, and the range of stress for repeated 
tensions and a the Gerber parabola can be 
drawn, and the safe range of stress for any other limits of 
loading determined. 

It is impossible in a very short sketch to give an idea of 
the mass of experimental detail in this remarkable paper, 
or even to touch on all the theoretical —— on which the 
experiments throw light. But if a modification of working 
stresses in the direction of accepting Wohler’s laws is to be 
adopted, it is very desirable that the reason why those laws 
are true should be understood. Bauschinger’s paper is the 
first attempt to establish a rational basis for Wohler’s 
empirical laws. 


VISITS IN THE PROVINCES. 


THE MERSEY FORGE, LIVERPOOL. 


TueEsE works, situated near the new Herculaneum Dock, 
on the Lancashire side of the Mersey, employ 500 men 
when in full swing, and are capable of turning out monthly 
eighty tons of finished work, such as marine crank shafts, or 
py on Aer tons of forgings with their usual proportion of 
finished work. The works now consist only of a forge and 
a heavy machine shop; a department for making steel by 
the Bessemer — having been given up three years 
ago. Besides the ordinary heating furnaces—two to each 
steam hammer—there are seven Siemens’ gas furnaces. 
There are also seven large steam hammers, by Massey, 
Rigby, and Davis and Primrose, with cast iron standards, 
those for the larger sizes being of flatly arched form, so as 
to give plenty of room all round the work in hand. The 
largest hammer, one of fifteen tons, with 9ft. 6in. stroke, 
is served by two fifty-ton wrought iron steam jib cranes. 
Steam of 70 lb. pressure from vertical boilers, one to each 
hammer, can be brought on the top of the piston when 

uired. There are also two 5-cwt. smithy hammers. 
"oe account of the great difficulty of securing uniformity 
in scrap, and the large admixture of steel in ihe usual 
run of shipyard scrap, together with the danger of getting 
seams in the billet hammered from a pile of heterogeneous 
metal, the best forgings are now made from vi iron. 
Carefully selected cold-blast pig is puddled to order; the 
balls are hammered into square billets; and the reheated 
billets are rolled into bars 4}in. by Zin. The latter are 
sheared to suitable lengths, cross piled, and shingled into 


flat slabs, which thus great ee toughness, 
and are perfectly free from sand marks, e high we d 
cut from 


of this metal has been proved by — bein, 
crank shafts, drawn into bars 2ft. long and 2jin. square, 
turned down to ltin. diameter, and put into a powerful 
lathe, firmly secured by dog chucks. One end being held 
fast; on the lathe being turned slowly round, four and a-half 
revolutions were accompli before the = was twisted 
into two parts, the surface showing a remarkably fine and 
uniform spiral twist over the whole cylindrical surface. 

The manager, Mr. Charles O’Connor, M.I.M.E., has 
adopted a ial system for forging marine crank shafts. 
The flat slabs above mentioned are piled and welded 
together in the usual way to form a base for the crank. 
One end is brought approximately to the shape of the 
journal and welded on to the stave for holding it ; the 
ne gt portion is then “scarfed” or hollowed out on 
one side, forming a rough block wedge-shaped in cross 
section. On this inclined surface are piled three slabs— 
thin, to permit of their being heated uniformly, slightly 
tapered in cross section to facilitate a running off of the 
cinder, and having small pieces of iron intercalated 
between each surface to allow the flame of the 
furnace free access. When these are welded up 
on one side the piece is turned upside down, and “scarfed 
on the other to receive three more slabs similarly ge 
This piling is continued on alternate sides, until a sufficient 
mass is obtained, the length of the slabs being about 6in. 
short of the finished width of the crank web, to allow for the 
elongation caused by ap cc, The other “body,” form- 
ing the journal, is then drawn down, and also a small stave 
for working, when the first end is cut off and rough- 
finished. With this method of forging, the iron in the future 
crank pin is drawn up, equally on either side, from the very 
middle of the original body of the shaft; and there can be 
no scarf end in the crank pin, nor any edge weldings across 
the webs, while the crank must be all the sounder through 
being always hammered on the flat. This was the method 
adopted for forging the solid three-throw crank shaft, 
weighing 414 tons, for the Normandie, and also those of 
several Atlantic liners belonging to the Inman and Cunard 
companies, 

For welding up stern frames an independent fire is 
placed on the ground, in any position found convenient 
round the steam hammer. stern frames are welded 
under the hammer as required by L 
welds are scarfed, an excess of thickness left to allow 
for drawing down and wasting in the fire. The surfaces 
of the scarf joint are also planed, so as to fit exactly. In 
this way were forged the stern frame, weighing 35 tons, for 
the City of Rome, and that for the Transatlantique Com- 
pany’s Champagne. A new rudder, weighing twelve 
tons, has lately been finished forging, for the City of 
Chicago. Some armour plates 35ft. long by 3ft. wide and 
3in. thick, are being made out of hammered iron, and also 
some “hatch plates,” for protecting the hatchways 
of H.M.S. Renown, for Sir William Armstrong, Mitchell, 


and Co. The hatch plates are planed to the dimen- 
sions of a “mould” the exact size, supplied by the 
As a rule, however, all work is 


Newcastle firm. 


and all such 
ing 
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struck out full size on the floor, as in a shipyard; and 
skeleton templates, in light bar iron rivetted up, are made 
to the various parts, such as stern frames. All forgings 
are marked out before any machining is done, to make sure 
that they will work to the finished dimensions; and in 
this way much delay and wasted labour are saved. 

The machine shop, 300ft. long by 50ft. wide, and about 
100ft. high, has three travellers, two 30-ton and one 20-ton, 
worked by the shafting. The line shaft runs along two 
sides:and one end of the shop, being connected at the 
angles by mitre pinions, and driven direct by a 45-horse 
power two-cylinder wall engine. The manager’s office, 
mounted on a staging in the middle of one side, has 
windows on all sides commanding both the smithy and the 
machine shop. A powerful slotting machine is kept at 
work, when not otherwise engaged, in cutting up old crank 
shafts for being worked up again. The frame is a box 
casting with stiff back rib, and a counterweight moves up 
and down in the hollow to balance the tool box, the chain 
connecting them passing over a pulley. The tool box has 
a quick return motion like that of a planing machine, and 
the stroke may be altered from 8in. to 4ft., to suit the 
work in hand, almost instantaneously, and without stopping 
the machine. Solid crank shaft forgings are first put under 
this machine to have the crank slotted out. Two grooves 
are slotted simultaneously, and then the piece between 
them is bent backwards and forwards by wedges to break 
it off and give access to the tool for finishing the recess. 
The body is then rough-turned to a quarter of an inch 
above the finished size, and placed on the table of a planing 
machine which has three tool boxes, one for planing the 
fiat, in addition to two working on uprights at the sides for 

laning the crown simultaneously, the sweep being given 
a radius bar. The crank pin is then turned ina hollow 
lathe, made specially for the company by Messrs. Craven 
Brothers, of Manchester, which does away with the neces- 
sity for making a heavy shaft revolve excentrically, with a 
counterweight for balancing the body and causing such 
vibration as greatly to interfere with an accurate turning 
of the pin. 

With this machine, shown by the preceding illus- 
tration, the shaft is clamped down in two V-shaped blocks 
supported on cross girders, two on each side of the 
revolving ring carrying the tool rests or boxes. The out- 
side V ion adjustable by screws, are kept in line, and 
parallel with the centre line of the machine and of the 
crank. Setting the crank el with the centre line, 
and a distance horizontally of half the throw on one side 
of it, brings the _ into the centre of the ring. For 
facing up the inside of the webs the tool is fed inwards 
by an endless screw, worm, and worm - wheel, star- 
wheel, and fixed kicker; while, for turning the pin, 
the ring is made to traverse longitudinally by hand or by 
an endless screw. With two tools cutting at once the 
roughly forged pin may be reduced as much as six 
inches in one traverse, each tool making a 14in. cut. The 
internal diameter of the ring, which revolves in bearings, 
adjustable to compensate wear, is 9ft.; and the rests or 
boxes, which are made deep but as narrow as possible so as 
to clear, may be changed to suit anycrank. The machine, 
which is very substantial, is capable of finishing cranks up 
to 27in. diameter and 3ft. throw. 

As the size of engines, and therefore of crank shafts, is 
continually increasing, it becomes more and more necessary 
to build them up, instead of making them in one piece. 
This is not so much on account of difficulty in forging a 
solid crank of the requisite size, but owing to the greater 
delay which must occur, in the event of breakdown, in 
making a new solid crank shaft. For a given strength, 
the built crank, which consists of two journals, two webs, 
and a crank pin, weighs about 25 per cent. more than the 
solid shaft ; Put the cost of both is about the same. The 
webs of the built crank are first planed to the required 
thickness, and then bored together, the body end being 


finished to size, and the pin end rough bored to tin. less 
than the finished size. They are then slotted to size 
on the outside, and shrunk on to the pieces for the 
journals, rough turned to finished size. The two webs 
with their journals are then set and truly clamped together 
in the bed of a boring machine to have the holes for 
the crank pin bored out together. The bed is re- 
moved from the machine, and a wood fire is made round 
the webs to expand them. The finished crank pin, with 
the ends turned in. in diameter larger than the holes when 
cold, is then inserted, and the webs left to cool gradually, 
thus ensuring even contraction and absolute accuracy. 
The crank, weighing nineteen tons, for the City of Berlin 
was built up in this manner. 

All work is finished ready to be put in place. The brass 
liners of propeller shafts are shrunk on and turned to fit 
their lignum vite bearings in the stern tube. This is 
facilitated by the excellent machines made by Craven 
Brothers, including two lathes of 6ft. 6in. centres, one 60ft. 
and the other 70ft. long, and a planing machine by Collier, 
of Manchester, with divided table, the halves of which 
can work separately or together, being capable of planing 
10ft. square and up to 25ft. long. 


WHITFIELD’S FURNACE BARS. 


Tue fire-bars illustrated by the accompanying engravings are 
made under Whitfield’s patent by Messrs. James Beveridge and 
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concrete and of mortar made with Portland cement, as compared 
with the same cement prepared with common water. My neigh- 
bour, Mr. Rowland, a director of a public undertaking, employed 
a bricklayer to prepare some concrete of Portland cement, sand, 
and roughly powdered bricks, with that sugared water, and 
some also with uns water. He also had bricks joined 
with Portland cement and sand, and with this sugared, and with 
unsugared water. I was present, and afterwards watched day 
by day the appearance of the joints of the mortar, and of the 
surface of the concrete. The joints of the unsugared cement 
became quite white on the second day, and remained so for 
some time ; but the sugared remained brown, and did not, till 
a week or ten days after, show any traces of whiteness, and when 
it appeared it was very slight. The two boxes of concrete 
looked very different. 1 asked for a board, and the bricklayer 
put in the centre of it some of the concrete, which set in a 
short time, and became as hard asarock. At one end of the 
board was put a patch of the cement and sand made with 
sugared water, and at the other end a corresponding piece made 
with the unsugared water. The latter patch, as it set, cracked 
in many places, and was very friable ; but the sugared one set, 
and did not crack at all. This latter piece, I ought to mention, 
was rather thinner than the other. The strength of these 
various specimens has not yet been tested. 

Mr. William F. Roe has obligingly sent me a notice of an un- 
finished building on Lord Lyvedon’s property, between Thrap- 
stone and Oundle, which he was taken to see some years ago. 
The person who was building it was implicated in the Gun- 
powder Plot, and did not live to finish it. The tradition is that 
the mortar was made of sweetwort (infusion of malt). Mr. Roe 


WHITFIELD’S FURNACE BARS. 


Brothers, Barrow-in-Furness. It will be seen that are 
made hollow, so as to admit air at the end nearest C D, and 
after heating the air to allow it to escape at A B through the 
fire, to complete the combustion of the semi-burnt gases. High 
opinions of the bars are expressed by the users. We need 
scarcely add that there is nothing novel in using bars to heat 
air. The novelty lies in the way in which the air is delivered at 
the back end. 


ON THE REMARKABLE EFFECTS OF ADDING 
SACCHARINE MATTER TO MORTAR. - 


By Samvgt Crompton. 


THERE is a misprint in my paper, THE ENGINEER, 8rd 
December, which it is important to correct. In the passage in 
which an extract is given from the Rhoorka “ Treatise on Civil 
Engineering,” Captain Smith is stated to have tested the two sets 
of bricks at the end of thirteen hours ; but it was at the end of 
thirteen years that he experimented upon them, and found that 
those joined with sugared lime bore a strain before separating 
of 64 1b. to the square inch, whilst mortar made with the same 
lime, but unsugared, yielded with 44 1b. to the square inch. 

I take the opportunity of adding the following facts illustra- 
tive of the remarkable influence of sugar on Portland cement. 
A friend gave me some which he believes was made at Shoreham. 
I put some of it into an egg-cup, and added, perhaps, one-tenth 
in bulk of brown Demerara sugar. After adding sufficient water, 
I stirred for a few seconds. At the end of five minutes, the 
cement had set so that, on pouring off the supernatant fluid, I 
held the egg-cup upside down. An hour after, the cement had 
set very firmly. 

Half a pound only of brown Demerara sugar, of the retail 


price of 2d. a pound, and dissolved in upwards of two gallons of 
water, produced a wonderful difference in the appearance of 


was asked to try to pull out one of the ragged stones in a rough 
place in the ; but he could not do so, : 
Cranleigh, Guildford, 6th December, 1886. 


PROGRESS OF THE BASIC OR THOMAS-GIL- 
CHRIST PROCESS FOR THE TWELVE MONTHS 
ENDING 31st OCTOBER, 1886. 


THE total make of steel and ingot iron from phosphoric pig during 
this period amounts to 1,313,681 tons, an the 
make for the previous twelve months of about 368,314 tons. 

It is noticeable that of this make no fewer than 927,284 tons 
were ingot iron containing under 17 per cent. of carbon. 

The makes of the various countries for the twelve months 
— September, 1885, and 31st October, 1886, respectively, 
are as ws :— 


1885. 1886, 
With With 
carbon. carbon. 

England .. .. .. .. «+ «+|145,707| 70,818] 258,466 | 161,908 

Germany, Luxemburg, and Austria. 617,514 | 424,862] 883,859 | 651,523 

France es 180,582) 62,890] 122,711 | 77,141 

Belgium and other countries .. ..| 51,514) 42,118] 48,595 | 36,712 

Totals tons 945,317 | 600,188 | 1,813,631 | 927,284 


It is noticeable that these 1,313,631 tons of steel represent about 
394,000 tons of slag, containing from 30 per cent. to 35 per cent. of 
phosphate of lime. Nearly all the basic slag made in Germ wy is 


very finely ground, and used in place of superphosphates, 
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LEGAL INTELLIGENCE, 
IN THE HIGH COURT OF JUSTICE—QUEEN’S BENCH 
DIVISION, 


Royal Courts of Justice, Thursday, December 2nd, 1886. 
Before Mr, BARON HUDDLESTON and Mr, JusTICE MANISTY.) 
CASEBOURNE AND ANOTHER v, THE ENGINEER. 


Transcript from the shorthand notes of Messrs, Corfield and 
[ Hersce, 22, Chancery-lane.] 


Mr. Lockwoop :—May it please your lordships, I a in this 
case with my friend, Mr. Cyril Dodd, for the def ts, THE 
ENGINEER newspapér, on a notice of motion by them, the plaintiffs 
being represented, I believe, by Mr, Waddy and Mr, Robson. My 
lords, the notice of motion is for a rule for a new trial on the 
ground that the damages were excessive which were recovered in 
this action, the action being an action for libel and the damages 
being £1500. 

Mr. Baron HuppDLESTON: You are for the defendants ? 

Mr. Lockxwoon : Iam for the defendants, with my friend, Mr. 
Cyril Dodd, Although the notice of motion deals with other 
matters, I think I am right in saying that, in the main, the question 
of excessive damages is the question which my friends are here to 
discuss before your lordships. Now, my lords, the action was an 
action for libel published in the newspaper of the defendants on 
the 8th January, 1886. The action was tried at Leeds in May, 1886 
before Mr. Justice Cave and a Special Jury. Messrs. Casebourne, 
who are the plaintiffs in the action, are iron merchants who 
carry on their business at West Hartlepool, and their business 
consists in the Po and sale of large quantities of iron material. 
In January, 1886, or rather before that time,in the month of 
December, 1885, it appears they entered into a contract to supply 
a man named Samango at Buenos Ayres with a large quantity of 
iron—I think 1500 tons; that Samango failed, and that came to the 
plaintiffs’ notice. A bill which they held in respect of a former 
contract was dishonoured, and they stopped the 1500 tons ae 
going out to Samango. On the 22nd December, 1885, the plaintiffs 
wrote the following letter to, at any rate, one of their customers. 
Iam not sure whether it was not to more. My learned friend, 
Mr. Waddy, in opening this case, first of all stated that it was sent 
to three of the creditors, and then afterwards he made a correc- 
tion. Ido not think that is material; but this is the letter my 
learned friend read from the plaintiffs to their creditors:—‘* We 
very much regret to inform you that owing to a heavy loss we are 
unable to meet our engagements.” My lords, I have got here a 
print of the shorthand writer’s notes of the trial, which may enable 
your lordships to follow me. 

Mr. Baron HuppLESTON: Let us have it, 

Mr. Lockwoop: I think your lordships wi this is in a very 
convenient form. It is the shorthand writer's notes printed, and 
the whole of my learned friend’s speech is set out. 

the paper of which my friend’s clients are the ve 
seen it, and I should be very sorry indeed to be responsible for the 
way in which Mr. Lockwood or I are represented. 

Mr. Lockwoop: I think I know my friend’s style. I have had 
some experience of it. I was going to read the letter which is in 
my learned friend’s opening, in the first column of page 1: ‘‘ We 
very much — to inform you that, owing to a heavy loss, 
we are unable to meet our engagements, Our creditors 
are only three, viz., Messrs. Dorman, Long, and Co., 
ae the owners of the West Hartlepool Ironworks; 
and Messrs. Fry, I’Anson, and Co., Darlington. As we wish to la: 
a statement of our affairs before you, we shall feel tly obliged 
if you will meet at the offices of Messrs. Dorman, g, and Co.” 
I will ask your lordships to go on from that, because it comes in 
the order of the history of this case that I should tell your lord- 
ships how it came about that the libel was published in THE 
ENGINEER os merely prefacing what I am about to say by 
saying that your ordships will find the libel is a letter — 
failure to this firm. I want toshow your lordships how thisinforma- 
tion came to the newspaper, which ted in the letter, which, no 
doubt, was libellous, in respect of which the damages were awarded, 
It is at page 5 in the last column. Mr. Jeremiah Head was called. 
He said that he was a partner in the firm of, Fox, Head, and Co., 
and that he was the reporter of THE ENGINEER newspaper ; that 
he sent up the communication about the failure, and he believed 
the truth of it, My learned friend — inte’ there. He is 
then asked when he first heard it, and where heheard it. He says, 
“On the 5th of ——, the Middlesbrough Exchange.” 
From whom ?—A. From Mr. Robert Jameson. Q. Who is Jame- 
son ’—A. The secretary of the West Stockton Ironworks. Q. They 
also are manufacturers, are they?—A. They are. Q. Did you, on 
*Change, hear it from anybody else at that time?—A. I heard it 
confirmed. Q. Who by ?7—A. Mr. C. PAnson. Q. What 
is he ?—A. He is a partner in the firm of Fry, Anson, and Co.” 
—that is, one of the members of the firm to whom this letter had 
been written. Q. What was it that Jameson told you?—A. He 
asked me if I had heard about Casebourne and Co, I said, ‘*‘ What 
about them?” He said that they had come to grief. I asked for 
further particulars. He said that they had e a large bad debt 
with a foreign merchant named Samango, which had produced the 
effect. He said there were other firms in with Casebourne and 
Co., namely, the West Hartlepool Ironworks, Fry, I’Anson, and 
Co., and Seonah Long, and Co. That he had himself seen 
Mr. T’Anson on ’Change, and he had practically confirmed it.—Q. 
Did Jameson at that time say anything else about this, That is mate- 
rial, do you recollect ? Just think for a moment.—A. He said that 
Mr. Gladstone, of the West Hartle Ironworks, and Mr. Robin- 
son, & r of Casebourne, were then on their way to Genoa to see 
what they could save from the wreck.” Ido not think Ineed read 
more of that. Probably my learned friend may think proper to 
call attention to some part of the cross-examination. The witness 
is asked, ‘‘ What other information had you beyond what you 
have told us when you sent to the newspaper the information you 
sent? You have told usof Mr. Anson, Mr. Jameson, and the 
talk at the lunch.—A. Yes, Mr. Fife Scott.” 

Mr, Justice MANISTY: You have not yet told us what the libel is. 

Mr. Lockwoop: As this was anterior to it, I thought I would 
state it first. I will read it. It is in the publication of January 
8th, and practically it is set out. I will read it from the paper. 

Mr. Justice MANisty : Is it in this document ? 

Mr. Lockwoop: Yes. It is in the beginning of my learned 
friend’s speech. It is not italicised in the way the other extracts 
are, but in the same type as my learned friend’s h. ‘The 
North of England.—(From Our Own Correspondent. )—The failure 
has been announced of Messrs, G. E. Casebourne and Co., iron 
merchants, West Hartlepool. A heavy bad debt which they had 
made with a large customer at Genoa is said to be the cause. Two 
or three Cleveland firms will suffer, but not to any great 
extent. A vessel laden with over 1000 tons of section iron 
was just about to leave Middlesbrough on account of Messrs. G. E. 
Casebourne and Oo., when she was stopped by the manufacturers. 
It is thought that there will be sufficient assets to pay a 
dividend to all those who have unfortunately become involved.” 
My lords, that is the libel complained of, which is published in 
the news from the North of England on the 8th January, 1886. 
Now, my lords, may I refer to what I was reading when I turned 
for a moment, to libel? Mr, Ralph Jameson was called, and 
his evidence is in the last column of page 6. He says he is the 
secretary of the West Stockton Iron Company, and that he had a 
communication made to him on the 2nd January, 1886, by Mr. 
John Hill, the managing partner of the firm, and that the state- 
ment related to the affairs of Messrs. Casebourne and Co. Up to 
the time of the publication of the libel the case stands thus, I 

to call other persons tracing back this information. So 
‘ar as the defendants were concerned, the learned Judge thought 
they had shown their sources of information, and that it was not 


heavy pecunia: 
they addressed the letter to the creditors. From this very letter 
which they wrote this rumour ——— to have arisen, and the 
rumour was spread until it reach: ° 
of THE ENGINEER newspaper, who unfortunately sent this very 
erroneous information to the paper. I put forward these facts to 
press upon your lordships, as I endeavoured to do before the jury, 
that so far as the defendant’s newspaper is concerned, there was no 
malicious intention, and that my learned friend, who ed this case 
with his usual ability, had put the case rather too ‘neuter tantast the 
proprietors of this newspaper in reference to their unfortunate 
share in this transaction. Now, my lords, I want to call your 
lordships’ attention to what took place afterwards. A letter was 
written—I think it is the first communication which is set out at 
the bottom of the first column of my friend’s —addressed to 
, London.—Gentle- 
Casebourne 


**The proprietors of THE ENGINEER, 163, 8 
men,—I have been consulted by Messrs, G. E. and Co., 
iron merchants, West Hartlepool, with reference to the statements 
contained relative to them in your issue of last week, and which I 
am instructed to say are untrue. Messrs. urne and Co, 
have not failed. They made a bad debt, and the vessel you men- 
tioned was stopped + nee by an injunction at their 
instance from the — large 


them immense by entirely destroying their credit. It is diffi- 
cult at present to estimate the which will 


of the libel in the newspa 
ug, 
January, 1886 :—‘‘ The editor of THE ENGINEER presents his com- 
pliments to Mr. Parrington, and acknowledges receipt of his letter 
of the 11th inst. The editor regrets exceedingly the statement 
referred to, which upon inquiry he finds from his local corre- 
spondent to have been written under a misapprehension of the 
facts. It seems that Messrs. Casebourne’s affairs were a matter of 
common conversation on ’Change in consequence of the firm having 
taken some of their more considerable creditors into their confi- 
dence. The editor repeats that he very much ts the occur- 
ion of the proposes in a en 
place in this week’s issue a statement in the form enclosed,” I 
ask attention to this portion of the letter—‘‘if approved by Mr. 
Parrington’s client, and doubtless, with this reparation 
Casebourne and Co. will be satisfied. The editor would ask for a 


» had put before the plaintiffs’ 
adviser what they proposed to publish, in order that if any fault 
was to be found with it such fault might be found, and the correc- 
tion made. This is the answer which a te ow 

Mr. Baron HUDDLESTON : What was y put in 

Mr. Lockwoop: This is afterwards put in.—‘‘ Correction.—We 
regret very much ”—my learned friend had so much fault to find 
with it when he read it that it is a good deal broken up by original 
observations of my friend ; nothing could equal my friend’s indig- 
nation at the additional insult that had been heaped upon his 
clients by this; but my friend omitted to state to the jury that it 
had been submitted to them, and that their opinion had been 
asked before its insertion in the paper. ‘‘ Correction.—We 
very much the statement made in the letter of our North of - 
land ndent, which appeared in our last impression, to the 
effect that Messrs. G. E. Casebourne and Co., of West Hartlepool, 
had failed. It appears that a large foreign customer of that firm 
had payment, but we are informed that Messrs. Casebourne 
and Co. beyond being sufferers by the loss, are not affected in their 
business, and that the steamship to which reference was made was 
not stopped by a creditor but by Messrs, Casebourne themselves, 
men our expression of regret that the passage in question 
sh have appeared in our columns.” I hope I am not troubling 

ur lordships too much by handing to you the papers, and show- 

you the relative positions in the paper of the libel and the 
apology. The libel appears in the column with blue around it, 
and t > a put really in as prominent a position as the 
is much more likely to give publicity to the apology than been 
given to the original libel. 

Mr. HUDDLESTON: I see Mr. Waddy told the jury this 
was not an apology. What is the advantage of an ere 

about it, t just simply put ina apology, an 
have done with it, I do not ont 

Mr. Baron HupDLESTON: Mr. Waddy would have said, if they 
had done that, Why on earth, when they libel us, do they not put 
in a correction? 

Mr. Locxwoop: Yes. My learned friend would then have 
said, Why do you not tell the real facts? 

Mr. Justice MANISTY: Of course, it was Mr. Waddy’s object to 
increase the damages. 

Mr. Baron HUDDLESTON: If it was a question of law we should 
pay the greatest attention to what Mr. Waddy or Mr. Lockwood 
said; but as it is a question of fact we shall not pay the least 
attention to what either of them said. 


mn this er 
letter was written :—‘‘ I am in receipt of yours of yesterday's date 
after i client’s 


accept it as reparation for so serious an injury.—Parrington. 
My clients think the damage done to their it is irreparable by 
any retractation, and, whilst regretting the ition in which you 

they feel very 


need trouble your 
lordships with more till we come to the evidence in the 
action. Everything is admitted on the pleadings, and some 
portion of money was paid into court. Now, my lords, it was 
claimed in this action that special had been sustained 
by the plaintiffs in respect of five firms—Ray, of Sunderland; 

, of West Hartlepool; the Stockton Malieable Iron Com- 


to buy goods f: them after th 
uy rom them after the a ce 0) 
in the paper?” Before that I should er read this—‘‘ After the 


George Edward Casebourne, the plaintiff. ‘‘Q. Tell us the firms 
with whom you had been dealing in getting goods on credit, 
ive us some of their names?—A. Kay of Sunderland. Q. 
ust give us the names of some others?—A. Casper and Co., of 


West Hartlepool, the Stockton Malleable Iron Company, the Steel 
Company of Scotland, and the Consett Ironworks.” Then my 
learned friend seems to endeavour to obtain from the witness that 


and he calls a person representing 
¢ and the evidence of those 
as ae page 4. Now this is the special damage, the 
comm: 


Your lordships will find the evidence on page 4 in the centre 
column, Mr. Ray states that he is a forge master and that 
he has had business ings with Casebourne and Co, He 
the = He eard of before. 
you ore you saw & paragrap 

to give them credit in your transactions with them?—A. Yes 
I trusted them to the 10th of the month after delivery. 
Q. Did you, after seeing that paragraph, continue to give them 
the same credit ?—A, I demanded cash on delivery after that as 
regards contracts to be made. Q. Did you do that in consequence 
of seeing that paragraph ?—A. Yes. Q. THE ENGINEER, I believe, 
is a leading paper in the business.—A. Yes. Q. That is your letter 
demanding cash, I believe ?—A. Yes.” Then the letter was put in. 
The letter was read afterwards, and I will call your P 
attention to it. It is in the next column. 


. Justice 
10th of the month after delivery. 


= ewt.; rudder ditto, 24s. per cwt.; stem car, 16s. per cwt. 
erms cash is i 


terms, name! 
cent., and 24 9 cent. commission.” So instead of having credit 
till the 10th o 


Casebourne and Co. Your lordships will see how he goes on. 
‘© Was Mr. Casebourne’s credit good with your firm?—A. Yes. I 
saw THE ENGINEER. I reported it to the principal of our firm. 
We determined not to sell to them except we got cash on delivery. 
Q. To their credit ?—A. In fact, it meant to cut the connec- 
tion.” : “Did you write them in consequence that letter ?— 
A. Yes.” Then comes the letter of the 13th January. I think I 
am right in saying that the correction appears in the issue of the 


in the face of the reports circulating this last week or two, we 
consider we would be acting unfairly to ourselves did we stipulate 
for any other than prompt cash payments in all future trans- 
actions. If you agree to these terms, we shall be glad to receive 
the steamer’s name as early as possible.” He did not see the cor- 
rection in the newspaper. He says, ‘‘We got some information 
from the witness with regard to the nature of the transaction 
between this firm and Casper and Co. The books were produced, 
and more trivial transactions were never exhibited in a Court of 
justice than occurred between these two firms. They had ceased 
to make cash advances. It turned out that on some occasions, 
when the bank had closed, and so on, Messrs. Casper bad been in 
the habit of advancing small sums of cash, such as £7 and £3, and 
other apparently small matters, and mere matters of convenience 
which were granted by Messrs. Casper and Co. ; but the books did 
not show that Casebournes had been deprived of this advantage of 
having these small sums of money advanced to them as necessity 
arose. My lord, this was proved by the books, that the total 
turnover of the firm in 1885 was £46,000—not the question of 
profit, but the total turnover with the five firms amounted out of 
that sum only to £1648. 

Mr. Baron HuppLEsToN : With the five firms? 

Mr. Lockwoon : Yes, my lord, with the whole of the five firms, 
£1648 out of £46,000. I think that gives us v means of 
forming an opinion as to what was the extent of the business whi 
was being done with those five firms. Of these five firms—although 
they were opened by my learned friend in his explanation in chief— 
only two were called, namely, Mr. Ray and Mr. Hardy, representing 
themselves and Caspers, and I submit there was absolutely no sub- 
stantial real commercial damage proved by either of those wit- 
nesses who were called by my learned friend. The facts were 
known to Mr. Hardy when he wrote his letter of the 13th January. 
He says: ‘* Yes, I knew that the Casebournes had not failed, but 
then the coming on the top of it, I did not know what might 
happen, and I thought it best to use caution in the ions.” 
That is the account he gave of the state of mind under which he 
wrote that letter. 

As to the other evidence, an accountant was called, who proposed 
to initiate us into the condition of things disclosed by the books of 
Messrs. Casebourne. I think we shall agree that the accountant 
threw absolutely no light whatever on the books or upon the other 
transactions. en there was called a clerk of the name of Foster, 
from Messrs. Casebournes’, who endeavoured to show ® com- 

ison of the books that there had been a very great falling off— 
» I think—as against £10,000 in the sales. I call your 
lordship’s attention to that. Foster's evidence comes on page 4 
in the first column. ‘Q. Did you go h the accounts 
for the first four months of 1885 with Mr. McInlay?—A. Yes. 
Q. Do you know, looking at that invoice-book, which of those 
items were ordered as well as delivered, in those four months?” 
He gives us the result of the first four months of 1885, and the 
amounts of the goods sales. 

Mr. Baron HuppLEstTon: I think my brother Cave wasof opinion 
that he did not give us very much information. 

Mr. Lockwoop: He is asked, ‘* You make up the £10,000 the first 
my frie with, that it was utely and positi 
unfair to compare them. First of all, sales would not be affected 
in any sense by the publication of thisreport. One can understand 
its interfering with purchases. The only evidence that is given ir 
support of any special damage is in respect of their being prevented 
from purchasing on the terms which they purchased on before— 
memo credit. The evidence of the sales—that is, the evidence of 
Foster and McInlay—I submit is quite immaterial, because no one 
would be prevented by this from purchasing from these gentlemen. 
Their business appears to be this—they made contracts of 
and contracts of sale. I do not say they were agents in the 
strictest sense of the term; but they made jhases and made 

ow a large falling off in the sales could not possibly form 
the basis of any good argument that that had been brought about 


necessary to go further. It seems the plaintiffs’ firm had unfor- 
tunately had transactions with Samango in Buenos Ayres, which 
had resulted in their putting an end to one contract, and in suffer- 
which the learned judge ruled two or three times he could not get 
from the witness, namely, what it was that had actuated the con- 
duct of these five firms. If there had been any refusal on the part : 
of the firms, the firms would prove it, and they would also prove 
the reasons which actuated them. When my learned friend came i 
to his evidence to prove what damage he had suffered, instead of 
: 
say that such statements as these, disseminated as they will be 
through the English and continental press, are calculated to do 
clients think that £10, i 4 sufficient to cover what| Mr. Lockwoon: If your lordship will look at the top of the next 
they will ultimately lose” —I think when your lordships come to | column you will see it set out. ‘‘ Dear Sirs,—My quotations for 
see what the transactions of these gentlemen were, you will think | the eighty-five sets of forgings are as follows:—Screw frame, 24s. 
that is a ridiculous and extravagant observation made at this early nn 
stage for the purpose of doing that which it succeeded in doing, 
namely, inflaming the damages—‘‘and have instructed me to | answer:—** Dear Sir,—We are in receipt of yours of the 8th, and 
institute an action against you for that amount. I shall | accept your price for the forgings, provided you will go on with 
be glad to know the names of your solicitors.” That is | them at once, and give us delivery this month. We agree to your - 
count, and that is the whole alteration that is proved in the trans- 
actions between the plaintiffs and Mr. Ray. There is not a word 
in that letter in answer to Mr. Ray’s in regard to the altered 
terms, but they merely make a proviso, which is acted upon, that : 
if they are not to have the credit they are to have the discount. 
That is absolutely the whole evidence that is given by Mr. 
Ray except this, that he admits he saw the correction. Now, ; } 
my lords, the next witness is on the last column of page 4: 
Mr. William James Hardy. He was the manager of the firm of 
Messrs. Casper and Co. Previously to this appearing in THE ; 
ENGINEER he had been in the habit of doing business with Messrs. 3 
reply by telegraph, as THE ENGINEER goes to press on Thursda: 
night.” The defendants bei: satus anxious to re theiy 
15th January. Now, my lords, this letter, therefore, is written 
fifteen days after the apology had appeared in that very central 
— in thenewspaper. ‘‘ We are in receipt of your yesterday’s 
favour, and will be glad to supply you with the coals ae 
follows :—Haswell Pens, 6s. 3d. net ; best Eldon steam, 7s. 3d.— 
24 f.o.b. steamer in Middlesbrough-on-Tees; payment, cash 
against invoice. It is with great regret that we are compelled to 
alter our usual terms with such an old connection as yours; but 
Mr. Lockwoop: Well, my lord, I believe you have touched upon ; 
our strong point. My lords, I was going to say on the proposed 
apology being sent to Mr. Parrington, who represented the 
plaintiffs, the following telegram was sent:—‘‘ We must leave it 
to your discretion what you publish by way of retractation; cannot j 
it to your discretion what you publish by way of retractation ; cannot ; 
sation for the injury done. If you are - to make a 
pany; the mpany land; and the msett 
appearance paragraph were you to just as 
previously on the same terms?—A. No, the terms of payment 
altered. I was not able to - on the same terms.” This is Mr. 
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by the publication of this libel, because no person would be pre- 
vented from buying from them if they offered goods at the 
market value. They would then deal on equal terms, 
because it would not be a transaction which would in any 
way affect their credit. There is no evidence in this case 
that the sales to other persons were sales in respect of which 
the purchaser paid money, so that on a sale of that description the 
seller would be getting the advantage of his credit by having the 
purchase-money in his hands before he delivered the goods, There 
is no suggestion of anything of that kind. In fact, there was no 
evidence whatever to show that the position, as sellers, of Messrs. 
Casebourne, could in any way have been affected by the publication 
of this libel. Then, my lords, the further observation made on 
this contract is this:—It is pointed out by the learned judge in the 
summing-up that the contracts which represented the sums in 
question are extremely few. I think four or five contracts make 
up the total sum which is given as the sales in the first four 
months of 1885. Now the learned judge pointed out to the jury 
that it makes it difficult or unreliable to apply this asa test as to 
the damage caused by the libel, because, as in the month of May, 
if one of these large contracts had been entered into, the whole 
aspect of affairs would have been rendered entirely different. 
There is nothing therefore in the comparison, beyond that there is 
an observation I am about to make, and I think your lordship will 
think it is one of some strength in this connection, namely, that the 
sales and the contracts for selling by the plaintiff company could in 
no way be affected by the publication of the 8th January in THE ENGI- 
NEER. Now, my lords, I have called your lordships’ attention toall the 
evidence upon which this extremely excessive verdict, as I consider 
it was, is founded. £1500 was the amount of the damages which were 
awarded by the jury in respect of it. There has been an attempt, 
as my learned friend reminds me, to compare the last three months 
with the first three months, and so on. Comparisons were after- 
wards made with respect to a corresponding period so far as the 
actions of the paper are concerned; although my learned friend, Mr. 
Waddy, represented the paper in a very unenviable light to the 
jury, I venture to think if ever an excuse could be found for the 
publication of a libel that excuse existed in this case. The infor- 
mation is conveyed through the usual channel, and the informa- 
tion before it was conveyed was apparently to some extent 
verified by the investigation and inquiry which was made by the 
gentleman whose duty it was to forward such information. It was 
published ; and the statement made of an immediate expression of 
regret was at once published, which, I venture to think, was a full 
and ample apology for the mistake that had been made. At any 
rate, it does seem rather hard that the plaintiffs’ counsel should be 
instructed to endeavour to keep up the damages, as before they 
published the apology they communicated it to the plaintiff for his 
approval or for his rejection. They could not afford, of course, to let 
another issue of the paper go by without publishing the apology. Itis 
evident their best course was to publish, at all hazirds, a full and 
fair and ample apology, even although the plaintiffs could not be 
induced to express their approval of it before the first issue had 
appeared. My lords, one cannot help thinking that such repre- 
sentation had the effect which such representations very ently 
have, namely, of leading the jury to take a very unfavourable view 
of the conduct of the defendants in this matter. Then my learned 
friend falls back on what I may call the commercial basis on which 
be has endeavoured to get the damages assessed. I submit, if that is 
entered into, it will be found not to be a substantial consideration at 
all, because, in any case, the customer is only substituting discount 
for credit. In the other case it is not suggested there has been 
any large amount of trade between the parties, and so far as we 
can inquire into the circumstances of the trading, it is evident that 
the transactions between them were of an extremely trivial nature. 
My lords, I do not think I need detain your lordships further on 
this matter. The defendants ask your lordships upon this rule to 
reduce the d ges on the g d that they are excessive. I see 
the rule does also relate to the summing up of the learned judge, 
but 1 think I may say, with submission, the learned judge’s sum- 
ming up ap to us to be very fair. 

Mr. Baron HupptEsTon : Yes, I have read the summing up— 
nothing could be fairer. My brother Cave puts it on two grounds. 
He says first of all the evidence of substantial loss is so-and-so, 
and he puts it as favourably as could be done. He puts it asfairly 
as itcan be put. Then, with regard to the circumstances, he com- 
ments upon the correspendence. 

Mr. Lockwoop : That is a view which my learned friend agrees 
with, and therefore your lordships may take it I am now only 
moving for this rule on the ground of excessive damages. 

Mr. Baron HupDLESTON : Very well. 

Mr. Crrit Dopp: My lords, I am with my learned friend in 
this case, and I have only one or two observations to add to what 
he hassaid. I weuld point out to your lordships that in the 
original statement of claim the five firms which were actually 
stated by him were persons with whom he had large business in 
connection with the libel, and after he had put his case in that 
way your lordships see they dwindle down before the trial takes 
place to the last four. The jury were invited by my learned 
friend rather to assume that a great deal more could be 
proved or might be proved than does appear upon the evidence of 
Mr. Ray and Mr. McInlay. We say the jury had no right toassume 
there was any other damage. If there were any other damages, 
those damages were not caused by THE ENGINEER. It is perfectly 
plain that the witnesses were making no secret of what they knew 
as to the circular they had read. The jury being informed that 
there was no wrong without a remedy, and they having got some- 
body before them in the shape of THE ENGINEER, they therefore 
inflicted this amount of damages upon THE ENGINEER. I submit 
that damages have to be proved, and in this case they certainly 
are not. I confess I have no authority for saying so, but my strong 
impression is that if the learned judge who tried the case were 
asked what his own view of the matter was, he would say that he 
thought there was no ground whatever for damages of this kind. 
What influenced the jury, I think, probably was the letter of the 
solicitor written at first, because your lordships know what is the 
damage claimed at the end of the plaint, and it is evident the 
damages are more than can possibly be recovered. 

Mr. Baron HUDDLESTON: Yes, that is very often the case; and 

t if body says Oh! this is a question between a 
thousand pounds and a farthing, we will give them five hundred. 

Mr. Crrit Dopp: We began with £10,000 as the basis, and a 


good contract in May, 1886, it shows how fallacious the average 
would be. Besides, it isa most remarkable thing—they are not 
purchases, but sales. Another test might be to refer to the date 
when the contracts were made. It may + the firm were 
under large contracts in the first four months of 1884 to deliver in 
the first four months of 1885. 

Mr. Rosson: It would be very fallaci no doubt, were it not 
that the books had been before the def ts, and they them- 
selves askedfor them. Their accountant stated that the books had 
been before him for some time, and that he had made a report 
upon them. The first thing done by the plaintiff in the course of 
the trial was to select the last four months of 1885 and compare 
them with the first four months of 1886, Then Mr. Lockwood 
says that it is not a fair comparison, and he selected the first four 
months, having sitting near him the accountant who had made 
the examination ; so that the period is the period selected by them, 
and it must be taken as being most advantageous for them. 

Mr. Baron HupDLESTON: To suggest for a moment that you 
are to take that sort of evidence as the datum of damages is 
absurd. It may give some vague notion, that is the only thing, 
but the observation Mr. Lockwood made I suppose was this 
Assume for the moment that this diminution, large as it was, 
arose from a report of the plaintiffs’ insolvency, how much can 
you say was attributable to this letter which they themselves 
wrote, and how much was attributable to THE ENGINEER? You 
cannot get it. They wrote a letter to three individuals. Do you 
suppose, or can anyone suppose that the moment that letter was 
written it was not commented on immediately? It is proved that 
it was, in consequence of comments made upon that letter of the 
— themselves that THE ENGINEER got hold of the report. 

he observation on the point you are pressing on us is that the 
loss of the sales must be consequent upon the acts of the 
defendants. 

Mr. Rosson : I do not say it follows necessarily and exactly, 
but I do say it affords a very fair criterion. 

Mr. Baron HupDLESTON: I think not, 

Mr. Rosson: If the loss was a loss which necessarily and 
naturally follow from the publication of a libel of this kind. I 
do not put it stronger than that. 

Mr. Justice MANisty: I daresay you do put it, although you 
do not confess it in this way, namely, that the first publication of 
the thing and the first discussion of it on ‘Change was in con- 

uence of tne firm having taken this step. 
r. ROBSON : I meet that observation by this—that there was no 
publication whatever on Change. 

Mr. Justice MANisty: No publication on ’Change? It was a 
topic of common conversation on ’Change. 

Mr. Rosson : We called witnesses who said they had not heard 
it. Of course, there is not very much in evidence of that sort. 

Mr. Baron HuppLeston: The learned judge says, in his 
summing-up, ‘‘ It seems that Messrs, Casebourne’s affairs were a 
matter of common conversation on ’Change, in consequence of the 
firm having taken some of their more considerable creditors into 
their confidence.” 


Mr. Rosson: It might be that the fact that had made a 
large bad debt would be known on Change. No doubt it was. 

Mr. Baron HUDDLESTON: That is not so. It is traced out. It 
is obvious Messrs. Casebourne, having met with considerable losses, 
did what gentlemen in their position were perfectly justified in 
doing, namely, wrote frankly to three of their principal creditors 
and invited them to come forward and consider it ; but it is most 
—— they did not head that letter, “ private and con- 
fidential.” 

Mr. Rosson: Yes, my lord, they did, if my recollection is 
accurate. 

Mr. Baron HupDLESTON : I do not see it suggested. 

Mr. Rosson : I should like your lordship to see the envelope of 
the letter. I have a copy of the a, ence, 

Mr. Baron Hupp.LEsTon : No, no. here is it in the evidence ? 

Mr. Rosson : lt may not be in evidence, but my own recollection 
of itis that it was never contested, that the letter was marked 
** private,” although it does not appear so in the report, as given by 
my learned friend. 

Mr. Justice MANIsTY: Mr. Robson, see what a very strong 
observation they made themselves, ‘‘ We much regret to inform 


vy meet our 
ments.” What does that mean? What would that be idered 
to be on Change? 

Mr. Rosson: That letter was;marked “‘ private,” and was dated 
the 2nd December. 

Mr. Baron HupDLESTON: No, no; we have no evidence that it 
is marked “private.” I do not think it makes much difference, so 
far as the defence goes, because if even the persons to whom it was 
sent did not repeat the news to others, still that would be told 
about on Change, and the news might come to the knowledge of the 
defendants. 

Mr. Rosson: I can in a few words 
circumstances as they appear about the letter, and I think the 
circumstances take away from the letter the character which has 
been ascribed to it. It is a letter written to two of their principal 
creditors on the 29th December. The 10th of the succeeding 
month is the date on which the payment in this particular trade 
fell due. There is no doubt that after large losses they were unable 
to meet their engagements with their creditors in the succeeding 
ten days. They therefore write to their creditors telling them they 
cannot meet their engagements—not permanently—not as being an 
insolvent firm—but that they cannot meet their engagements on the 
10th of the succeeding month. They called the two firms together 
for an expansion of time. 

Mr. Baron HuppLEsTon: You are addressing us now as if you 
were justi the conduct of the plaintiff, which requires no 
justification. thing that strikes me is this—that the very fact 
communicated to these three creditors would be beyond doubt 
taked about on 

Mr. Rosson: This letter is sent to the creditors, and they know 
perfectly well that a large loss has been made; that is a fact which 
would be communicated to others on Change, but that falls very 
far short of insolvency. 

Mr. Baron HvuppLesTon: Of course it does. ‘‘ You heard that 
Casebournes had written to some of their and had said 
that they were not able to meet their engagements 7” 

x Mr. ROBSON : This letter was not known to any one until the 


thing of that sort sometimes leads the jury in a wrong di 
Mr. Rosson: My lords, I appear with my learned friend, Mr. 
Waddy, in this case. I would rather this case had been put to 
your lordships by my learned leader, but in his absence, as the 
facts are so simple, I do not think I shall have much difficulty in 
referring to the arguments ‘put forward by my learned friends. 
Neither of them has referred to the comparison of upon which 
these damages were d. My learned friends, Mr. Lockwood and 
Mr. Dodd, have referred to the cases of ‘ial damages which were 
merely illustrative cases that would follow a libel of this kind. 
The real damage was shown without question upon the books of 
the firm. The books of the firm were produced, and it was shown 
by them that the sales they had made in the last four months, 
which were computed in comparison with similar months in 1886, 
amounted to £10,000. The sales they made in the first four 
months of 1886 amounted only to £3000. Those are the roun 
figures, the actual figures were £3600 and £3020. 
Mr. Baron Huppieston: That cannot be the guide at all. 
Nothing can be more fallacious than picking out three or four 
months. No doubt, if there is a retail le, and each month 
would be about the same all the year round, there might be some 
criterion of damage in taking four months of the first part of the 
year, and comparing them with four months of another part of the 
year; but where, asin this case, the firm is a firm dealing only in la 
contracts, and not in small ones, the four months of one year might 
boa very fallacious test. As my brother Cave pointed out, during 
the four months to May, there were one or two good contracts in 
1885, and there were none in 1886, but if there were only one 


id tinuing to carry on their business, and 


ditin Court. There is not a single suggestion 
that upon ’Change it had been said that Casebournes had stopped 
payment, 

Mr. Baron Huppieston: Oh, yes. ‘‘The statement that 
Messrs. Casebournes’ affairs were matters of common conversation 
on Change was in consequence of the firm having taken some of 
their more considerable creditors into their confidence.” In these 
sort of things you do not want inquiry into it. Their commercia 
fame is blown upon ; that is quite sufficient, and the breath, it is 
said, comes from 

Mr. Rosson : I will take it that this letter had all the injurious 
results which might be abscribed to it; I will take it it represented 
a certain amount of gossip on ‘Change, which would have died 
away easily after the meeting of the three creditors, because 
it would be seen by those in the trade that Casebournes were con- 
it would not affect the 
number and importance of their customers, because their con- 
nection was a foreign connection, and this rumour on ’C 
would not extend to Sweden or to Denmark, where they had 
their principal customers. The rumour on ’Change would 
have died away and would have done little or no harm 
to the plaintiffs, but here it is put into a trade journal, which is 
copied into other trade j which are sent abroad, and it then 
reaches every one of their principal customers. If my learned 
friend Mr. Lockwood says, how can it do any harm to them? I 
would ask this question: Are people likely to go on buying from a 


firm which is supposed to be insolvent ? 
Manistr; Why not? 


the | is the Samango 


Mr. Rosson ; My lord, they have to make contracts extending 
over a considerable time. No man will buy from an iron merchant 
or have any transactions with an iron merchant if he thinks that 
in the course of the contract he has entered into that iron merchant 
is likely to come to grief. It does not matter to a grocer or a 
cheesemonger, when he sells an article over the counter, whether 
he is solvent or insolvent; but insolvency to such a firm as this is 
fatal, because they know that their contracts cannot possibly be 
carried on, and that is the real reason why this libel is so serious, 
The question of damage refers really to the serious injury 
which the plaintiff sustained in his purchases, but that was not the 
substantial element of damage; the substantial element of damage 
was that the connection he had was entirely ruined. 

Mr. Justice Manisty : I must say the ground on which the j 
went is a ye ground indeed. You must recollect that at 
this time, 1886, it was a time of depression, and a time when all 
business men were in a very sad state; and they traced all this to 
that one cause. 

Mr. Rosson: I do not say to that one cause alone; but no one 
better knows than a s jury of a commercial town how to 


: | assess damages of such a character as this, 


Mr. Justice Manisty: You must take it also with this observa- 
tion—that the jury are a special jury of merchants, who take a 
ra good view on a question of anytbing which affects a man’s 


Mr. Rosson: My lords, I will only make one more observation 
on the question of special damage. Their pure! power was 
impaired by that report; they were not able to get it from the 
old firms, That appears by both these letters. Mr. Lockwood 
says that all that was done was to substitute discount for ten days’ 
credit, and that it was never intended they should have both. On 
the con , they have had both. The terms wate payment on 
the 10th of the succeeding month, or discount and commission. 
They were not allowed the credit to the 10th of the succeedin 
month, and they had to take discount and commission. They 
to give credit; they had to sell their goods before they bought 
them. Their power of purchasing was very much impaired; 
ree) gma to give credit, they were nevertheless unable to 
get 

Mr. Wappy: lords, I will only add one or two words to that 
which I understand my learned friend to have said, unless your 
lordships think I am not entitled to do that. 

Mr. Hupp eston: You are not, in strictness ; but | 
to the fact that there are so many courts under the same roof, an 
the hardness of any fixed rule, you can go on. 

Mr. Wappy: I your lordships for courtesy and kind- 
ness, and [ will try to show I deserve it ot to very brief. I will 
only point out this:—The mischief that is done in a case of this 
sort is not a mischief by which you can exactly estimate the import- 
ance of the case. Each of the witnesses called gave this important 
testimony, ‘‘ We saw the mischief; we never saw the correction.” 
Neither of them had seen the correction, and that which happened 
to them might very well have happened to other people. 

Mr. Baron Hupp_Leston: That is always thecase. Many people 
who see the poison do not see the antidote at all. Some people 
who see the antidote immediately imagine the poison is worse from 
what they see. 

Mr. Wappy: My lord, those observations are very much on the 
line of the observations made at the trial by the learned judge 
himself. There was clear evidence upon the general amount of 
trade done; they nad given us notice to produce our books, and the 
figures had been taken out. Questions were raised with regard to 
the amount that had been ecid and the amount that had been 
bought at certain times. My lords, the tact is this. The mischief 
took place in November, Tnuking the year from January to 
November— 

Mr. Baron Hui puzstor: Wo have not got that in evidence. 

Mr. Wappy: é asa iwid Dy my jucior that that is so, and that 
your lordship is soctrate im regard to that. We did this. They 
complained about our thing a shorter period, and this embraces a 
larger period; ana i am avout to show that taking a "ada 
answers the samc purpose. Now, my lords, I take these 
from their own note; their own figures are these—that from June 
to December thero had been £1500 profit in 1883. Now, my lords, 
of course this is a business profit 
or a temporary losa—that the consequence of a bad transaction or 
the consequence of a good one might seriously advance or diminish 
the amount, and that therefore this must be taken subject to that. 
Now, in the next half-year there was a loss of £100. That was 
because there was the failure of a man of the name of Baxter to 
the extert of £1992. Otherwise, but for that misfortune, there 
would have been there —_ a profit. In the next half-year there 
was a profit of £1486. In the next half-year there was ogain a 

fit of £1648. In the next half-year—the one affected by the 
tter—there was a loss of £4690. 

Mr. Crrit Dopp: In one year there is a very large loss. There 
loss—I do not want to say more about it, but the 
evidence is this— 

Mr. Wappy: Am I mistaken in what I have said? 

Mr. Dopp: Yes. 

Mr. Wappy: Then correct me, if you please, of course, 

Mr. Justice MANisTY: Where are you about to read from? 

Mr. Crrit Dopp: Page 3, the first column towards the end— 
“Am I right in saying that the profit and loss account for the half 
year ending December 31st was about £12007” Then he says, 

‘about £1200 last year.” 

Mr. Justice Manisty : Is this the plaintiff being examined ? 

Mr. Crrit Dopp: No, this is the accountant; at page 3, on the 
left-hand side. 

Mr, Wappy: I take my learned friend’s correction, because it is 
the shorter way, and it answers my pu just as well. Then, 
in December, 1885—I do not want to give the figure—there is a 
loss, This is Mr. ’s cross-examination : ‘That 
is all previous to the publication of this. I might hand your lord- 
4 a little table showing the figures, but it is on the profit and 


account taken half-yearly. like everybod, 
else’s, worse every day? We are all obj of ay ee Busi- 
am sorry to 


ness is getting worse, is it not, Mr. McInlay ?—A. 
say it is.—Q. And we all hope for better times.—A. Yes. 

. Wappy: All I have to say is, that there was an undoubted 
loss at that time, and what follows? With great respect, this is 
what a to me when you have got the facts. Iam quite 
alive to the force of what Mr. Baron Huddleston said a moment 


a om when you have got a jury of merchants, that you are 

to take for granted you are to discount what they may say use 

they are merchants. They know, far better than 
t 


we can do, what 
is the ultimate result tha 


1 this verdict is to be interfered with 


it is for your ips alone to say. 

Mr. Justice MANISTY : This goes back to 1883—December, 1883, 
the ts of the half-year. In 1884 there was a loss apparently 
of about £100. Nobody su that that was owing to this. 
ix Deventer, oth, wee prt of 

ere WAS & V e loss by a v lebt, reducing his profit. 
The my 48, and then in 


Mr. Justice 1sTY: There was a very large loss before that. 
peer y , we all know what state the iron trade was in in 
an 

Mr. Wappy: I am deal with my learned friends cross- 
examination. The particular loss was oa loss, Ido not 
think that has been pointed out to your lordships. It is not a 
general loss upon his trade, 

Mr. Justice MANIsTY: The general loss is owing to the bad state 


important engage- 
men’ 


= 
or two ago as to discounting things because the jury is composed 
of merchants. On the other hand, it can hardly be laid down as 
December, 1550, there 1s @ large loss. is there any human being 
who ae that that was owing to this? 
Mr. Wappy: No, | lord. The that was . was this— 


Dec. 10, 1886. 
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Mr. Wappy: That is hardly a fair deduction from this loss. If 
it had been shown there was a general loss on this business all the 
way round, in this quarter of the globe and that quarter of the 
globe, it would have been another thing. 

Mr. Baron Hupp.eston: Just look at this answer :—-*‘ It would 
seem with regard to 1885 that the sum of £10,000 is principally 
made up by three contracts, one of the 5th of February, one of the 
4th March, and another of the 4th March. Those are three large 
contracts. In that book you had no such large contracts as these. 
A.: No; not in 1886? Just show me where you get the remainder.” 
It is near the middle of page 3 at the end. 

Mr. Wappy: Of those large contracts, one of the contracts was 
actually this Samango contract, 

Mr. m HuppLESTON : I do not know that, 

Mr. Wappy: All that I point out is, the fact that there had 
been a special loss at that particular time is immediately accounted 
for without aereins there had been a general loss on the whole 
of their trade beside. Of course, a man may have a bad debt from 
one particular matter which is thoroughly exceptional. That is all 
I was reading the cross-examination for. When we put to him the 
amount of the sales made and the amount of the transactions, then 
I think, my lords, without arguing it at length before you, your 
lordships will find from Mr. Foster’s evidence. Mr. Foster was 
the man who had the management of the books chiefly—and 
reading Mr. Foster’s evidence with Mr. McInlay’s you will find we 
show that there was an undoubted loss during that year. It is 
sufficient for me to point out this, that Mr. Ray who was called, 
Mr. Hardy who was called, and I think we called another, if my 
memory serves me rightly, say, we did make a difference in our 
business transaetions with that firm. Once having got to that, 
and that is not denied on the other side, I demand to know on 
what principle it can be said— 

Mr. Baron HupDLESTON : In your statement of claim you allege 
that your loss arose with reference to five firms. You set them 
out. The whole dealing with the five firms for the year previously 
were only about £1600, 

Mr. Wappy: I believe that is so. I have not got it in a 
memory, but no doubt your lordship is accurate. I apprehend that 

ific , the amount of damages under those circumstances 
ton to be interfered with unless the verdict is in some way or 
other perverse. 

Mr. Justice Manisty ; “‘ Perverse” is too strong a word. It is 
not perverse, 

Mr. Wappy: Well, if the verdict is excessive, I should suggest 

o the extent of being almost 

Mr. Baron HuppiEston ; If the judge had said, Gentlemen, 
this is a case in which a farthing damages will be quite sufficient, 
and the so bm turned round and given a thousand pounds, that 

n a ” 


would have verdict ; but where the give much 
more than they ought to give, that is “excessive,” ler such cir- 
cumstances, whether we should grant a new trial or not is another 
question, 


Mr. Wappvy: That is the only test I am going to put, and 
then I will not trouble your lordships further on this matter. 

Mr. Baron Huppieston: If you have finished, I am going to 
make a suggestion. Do you not think Mr. Lockwood and yourself 
might put your heads together and agree upon a sum which would 
fairly represent the thing, vindicate your character, and prevent 
the expense of a new trial? 

Mr. Cyrit Dopp: I wish to say this, my lord— 

Mr. Baron HvuppLESTON: No, do not say 


one 
ter what 


‘or a moment, 


ag lordship has indicated, if you will bear with me 
e 


should be allowed to stand over by lordship’s consent—I think 
nm on my part—I will see what 
can be done, ° 


Mr. Baron Hupp.Eston: No,no. What happens then? Thi 
into the hands of counsel. ou and 


Mr. Wappy: That is good of your lordship. 
— to your lordship peseenilg for the short time for considera- 


on. 
Mr. Justice Manisty then left the court in order to consult Mr. 
Justice Cave, 


On his lordship’s return he inquired whether the parties had 
Fae and on being informed by Mr. Waddy that there was no 

elihood of their coming to an agreement, the following judgment 
was delivered :— 

Mr. Baron Huppteston: This was an action for libel, in which 
the plaintiff succeeded in obtaining a verdict for £1600, and an 
application is made to us for a new trial on the ground that the 
damages were excessive, In all these oases it is very difficult for 
the Court to whom the appeal is made to alter or set aside the 
verdict of the jury. Generally speaking, the Court is loth to dis- 
turb the verdict of a jury even when the damages appear to be 
large, because there are very often matters that strike individual 


contracts in those periods, it might form some criterion ; but it is 
clearly not a fair one, because we all know, and it was brought con- 
tinually under our notice, that in the iron trade especially there 
wasat the commencement of this year—during the first months of 
this year—almost, I was going to say, a perfect dearth of business, 
Therefore that would be no fair criterion, The learned judge, in 
summing up to the jury, points out that there really was no fair 
datum or fair amount upon which the jury could at all assess the 
damages as to actual positive loss, based, as it were, upon this 
libel. Now just take another case, It was said in the statement 
of claim that there are five distinct firms, from whom we declined 
business, which would fairly represent the loss we had sustained, 
and when we come to look into the accounts as proved at the trial 
the whole amount done with those five firms in 1885 was the sum 
of £1600, and when we come to 1886 we have no evidence at all of 
what was done with those firms except two, and then it turned 
out that the alteration of the terms was cash instead of 
credit. No doubt it evinces that a certain definite pecuniary 
loss was actually traced to the consequences of the libel. 
Well, it is obvious that the persons who started the libel 
were the plaintiffs themselves, for they had written to two or 
three of their customers that in consequence of heavy losses, they 
were unable—to use their own words—to meet their engagments, 
and whether that was intended to be private or not there is no 
evidence of, save as Mr. Waddy said it was a private letter. There 
is no evidence that the letter was headed “ private and confiden- 
tial,” and even if it was, it was clear that that confidence was 
broken by somebody, because the learned judge, in his summing up, 
points out that Messrs. Casebournes’ affairs were matters of 
common conversation on’Change in consequence of the firm having 
taken some of their considerable creditors into their confidence, 
Therefore, one might very well understand that these gentlemen— 
Mesars, Casebourne—were doing what they were perfectly justified 
really in doing —there is not the slightest complaint of them for what 
they did—namely, saying that this Samango contract embarrassed 
them, for they wrote to three of their confidential creditors—their 
only creditors, indeed—asking them, as they were unable to meet 
their engagements, to allow them to be taken into their confidence. 
That gets about on Change, and is talked about. It is clear that 
must to a certain extent, if the statement was of such a character 
as to injure their credit, have injured their credit also when it got 
into the form of a report. I say, therefore, when we come to look 
to see whether it is proved that there was actual monetary or pecu- 
niary loss traceable to the libel uttered by the defendants, I fail to 
see it to any such extent as will justify us in saying that that, 
and that only, formed the basis of the verdict of the jury. 
Well, now, upon the other part of the case, I quite feel that if a 
libel is accompanied by circumstances of aggravation and insult, 
the Courts will very properly not restrain the expression in the 
shape of damages which a jury indignantly may find it necessary 
to award. I have before my mind a case in which serious and 
grave imputations of a very general character were made against 
agentleman. Those were not withdrawn; they were repeated ; 
they were insisted upon ; the libel was justified until the very last 
moment of the trial; it was averred that the offence imputed to 
him had been committed by the plaintiff ; and I for one would 
never restrain, as I told the jury, from expressing themselves 
strongly, in a case of that description, upon the question of 
damages. And where there are ciroumstances of aggravation, 
where there are circumstances of insult and contumely, and per- 
sistence in the libel, the Court will be very loth indeed to take 
upon itself to say that the jury are not justified in giving large and 
exemplary damages. That does not arise here at all. Of course, 
a libel cannot be justified. A statement made imputing insolvency 
to any person is, of course, a statement of a very serious character, 
and one which cannot be justified ; but then one wants to know 


» | whether there are circumstances surrounding it of an aggravating 


character. First of all, it is ina paper of great respectability, a 
paper not given generally to questions of political or social discus- 
sion or observation, a paper published, as one sees by the name of 
it, fora particular purpose, and to discuss questions of science 


connected with a particular branch of knowledge, with civil engi- | Leeds, 


neering or something of that sort, I suppose. How do they get 
hold of it? It seems really that their correspondent was misin- 
formed ; but that becomes clearly traceable to the very letter 
which the plaintiffs themselves felt justified in sending to their 
principal customers, Then, when the matter is called to the 
attention of the paper, an expression of regret as ample as possible 
is made, and there is a proposal to put into the paper, not an 
apology—for what is the use of an apology — an apology amounts 
to an abject submission to gratify any resentful feelings or revenge- 
ful feelings of the plaintiffs—but an ample retractation, an assertion 
that there was a mistake, and everything that could be done for 
the purpose of nullifying that which, no doubt, was a serious libel. 
And when we come to look at the position in which the retracta- 
tion was put as compared with the place where the libel occurred, 


jurymen—matters which are discussed among th 1 tt 

on which they have a greater knowledge and a greater hold than 
the Court itself can have, and therefore, ordinarily speaking, 
verdicts of juries are not usually set aside, There are cases, how- 
ever, in which it becomes absolutely necessary to look into the 
questions before the jury, and to say whether the circumstances 
were such as warranted the amount which the jury have given. 
In this case it is suggested that there were two heads of damage ; 
first, that there was an actual loss proved, and next, that there 
were circumstances of aggravation which would justify a large 
amount of damages being given. With reference to the actual 
loss proved, nothing could be more vague than the evidence that 
was given at the trial. It seemed to be suggested that the jury 
were to form their datum upon the question that during the first 
four months of 1886 there was a loss as compared with the first 
four months of 1885, of something like £7000. Now, first of all, 
that comparison is scarcely a fair criterion. The learned judge 
pointed out to the jury, and, indeed, there was evidence upon 
the point, that the amount of business of the firm in the 
first four months of 1885 consisted principally of three large con- 
tracts, one in February, and two in March of that year. 
Those three contracts of themselves amounted to very nearly 
the whole sum: alleged to have been profit during those four 
months, whereas undoubtedly during the four months of the sub- 
sequent year there was not one single large contract, That shows 
that the criterion was not a proper one. It is not like the case 
where the trade is, if one may make use of the expression, a 
‘uniform trade,” that is to say somewhere about the same thing 
from week to week, or from month to month, There it might 
afford some oriterion — or where there are a number of small 


it is obvious that the defendants could not have selected a more 
prominent position than that part of their paper which they have 
selected. I do not complain, and no complaint can be made, 
against the gentlemen who are the solicitors of the plaintiffs, who 
felt themselves justified in saying, ‘‘ We cannot interfere; put in 
what you like. We do not accept it, but at the same time we do 
not make any suggestion ; because, if we did, we should be turned 
round upon, and you will say we agreed to it.” There is nothing 
to complain of on the part of the attorneys whatever. At the same 
time we must look at all the circumstances. There are no circum- 
stances of aggravation, there are no circumstances of contumely, 
which would bring the damages under the consideration of the head 
I have suggested. Under these circumstances we think that this 


verdict cannot stand. There was a libel, and a serious libel, un- | machin 


doubtedly ; because any imputation on the conduct of a merchant 
is very serious, But it is a very strong circumstance that, looking 
at all the ciroumstances of the case, my brother Manisty, Mr. 
Justice Cave, and myself—we having conferred with Mr. Justice 
Cave without any consultation as to amount—have fixed upon the 
very same amount, It is a coincidence; I say nothing further than 
that. We think that ample reparation would be done to the 
plaintiffs, their character vindicated, and proper compensation 
given, if the verdict had been one amounting to the sum of five 
hundred pounds, Therefore what we propose to do isthis. If the 
plaintiffs choose to acoept the sum of £500, the judgment shall be 
entered for that amount, and the present judgment shall be set 
aside. If they decline to accept that, then we grant the rule 
absolute for a new trial, 

Mr, Justice MANISTY : 
already said, This is not a case of malice; it is not a case of 


wanton mischief. It is a case in which the correspondent of the 
newspaper got information from some of the parties who were 
creditors, on ’Change, to the effect that the plaintiff’s firm had 
come to grief ”—that was the expression—not a mere rumour. 
As to the evidence given by the reporter, there does not appear to 
be any suggestion that he was not telling the truth. He was on 
*Change—this was on the 5th January. He met there Mr, Jameson 
—not one of the three firms mentioned in the letter. Then he sees 
Mr. T’Anson, of the firm of Anson and Co.—that is one of the 
three firms mentioned in this letter—and both of them stated that 
it was a fact, it was not a rumour; they knew it, and stated it. 
And that occurred, no doubt, when the fact mentioned in the letter 
of the plaintiffs themselves was first discussed, and became the sub- 
ject of general observation. That letter was on the 29th December, 
in which the plaintiffs say they regret to inform the firm, of whom 
Mr. I’Anson and Mr. Fry were members, that owing toa heavy loss 
they are unable to meet their engagements. It uses rather different 
language, but it says that the firm have come to grief. Then there 
are inquiries whether or not the plaintiffs were on Change that day. 
It was suggested that they might as well have gone to see them. The 
plaintiff lives at Hartlepool, eight miles away, and the correspondent 
says that he was so confidently informed by those who knew the 
fact that he did not think it necessary to make any further 
inquiries. Consequently, a great deal of the damage, no doubt, if 
damage there was, resulted from the plaintiff’s own letter to his 
own customers, and two of those customers being on the Exchange 
and stating the facts. Then, it resulted in this statement. On 
the 15th (a correspondence having taken place in the meantime) 
there is the unconditional retractation and apology. I think this 
is not a case that can bear the character of having any appearance 
of malicious libel, or of a wanton libel, or a libel recklessly pub- 
lished, or a statement recklessly published. Therefore it appears 
to me I can well agree in the terms which my learned brother has 
proposed. There have been three minds brought to bear upon it, 
by us, without consultation with one another; and being accus- 
tomed to this sort of thing, we have come to the conclusion that 
£500 isan ample sum, There will be a new trial unless the plain- 
tiffs are willing to let the damages be lessened to the sum of £500. 


Mr. Crrit Dopp: Might I ask, my lords, that some time—say, 
a month or a fortnight—may be given, in which time the plaintiffs 
will let us know. 

Mr. Baron Hupp.LEeston: Why should you be in a hurry? 
You have your £1500 in your pocket, have you not? 

Mr. Cyrrit Dopp: No, wehave not. We brought it into Court, 

HuppLeston : That makes a difference; then within 
a week, 

Mr. Wavpy : That is perfectly reasonable. I at once accede to 
that. No suggestion has been made to us of any reduction in 
amount until this moment by your lordships. Then, I apprehend, 
supposing within the week, we agree to your lordships’ view— 

. Baron HnppLEsTon : You want the costs of the ruie? 

Mr. Wappy : I do, my lord. 

Mr. Baron HupDLESTON: I think, if you accept the £500, you 
— to have the costs of this rule. 

. Wappy: If your lordship pleases. 

[The plaintiffs have acoepted the reduced damages, and the liti- 

gation is ended.—Ep, E.] 


SOCIETY OF ENGINEERS. 


RIVER POLLUTION CAUSED BY SEWAGE DISPOSAL. 
AT a meeting of the Society of Engineers, held on Monday 
evening, December 6th, at the Westminster Town Hall, Mr. P 
F. Nursey, President, in the chair, a paper was read on ‘‘ River 
Pollution caused by Sewage Di = by Mr. G. B. Jerram. The 
author premised that it was well known that the Act for bo wte 
tion of pollution of rivers and streams was ineffectual, and hoped 
that in the ensuing session, either by the extension of local govern: 
ment = — ma: obtained to 
restore the purity of the rivers, &c. e chie ution arose, no 
doubt, Sunt he — into the rivers and streams of — so-called 

urified sewage from the many sewage disposal works, i 
+ came chemical treatment is used. Proofs were adduced of the 
state of the rivers below the various sewage works at Leicester, 
Bradford, and ‘erence made to 
the state of the river Lea below Hertford, Tottenham, and West 
Ham, also as to the condition of the river Thames ; from all which 
it was inferred that, although the extent of pollution varied 
according to the different methods used for deodorising sewage, yet 
the same result was observable in all rivers, viz.:—a deposit of 
black mud, which in the dry, hot weather fermented and gave off 
deleterious gases. 

Want of careful supervision on the part of thoze having the 
management of the various works had much to do with this result, 
but the chief reason assigned was that, owing to the daily varying 
quantity and quality of the sewage, it was not possible so exactly 
to proportion the supply of the deodorising agents as to ensure an 
evenly pure effluent passing into the streams. The fact that the 
effluent was at times charged with too much chemicals was in itself 
@ presumed means of pollution of the rivers, as, owing to the 
presence of this excess of the precipitating agent, not only was the 
organic matter, which is present in all streams and rivers, pre- 
cipitated, but also the excess of sewage that may have been present 
in the effluent that had been passed into the river some short time 
previously. To minimise this effect it was necessary to employ 
automatic machinery, whereby the variable flow of the sewage may 
itself regulate the quantity of chemicals to be used, and in order to 
meet the irregularity in the — of the effluent, the treated 
sewage should in all cases be filtered through land, or, where this 
cannot be obtained, through artificial filtering media. 

A description was then given of the new sewage disposal works 
at Walthamstow, where the principles held by the author had been 

t into practice. The arrangements for automatic action were 
Seentbel. and the results given of a series of tests, showing that a 
great improvement was possible, and that the pollution of streams 
from sewage dis works could be prevented, especially if the 
chemist and engineer worked together. A new mode of dealing 
with the sludge was described, viz. :—Astrop’s patent drying 
ine, in which it is possible to dry the sludge in three-quarters 
of an hour ready to be packed and sold for manure; this rapid 
method of treating it being the means of retaining more of the 
manurial properties of the sludge than was possible by other 
methods. 


A Pactrio cable company has been formed in New Zealand to 
connect Australasia with the Dominion of Canada. The intention 
is to connect the Pacific coast of Canada by submarine cable with 
Australia by way of Vancouver’s Island, the Sandwich and Fiji 
Islands, and New Zealand. 


Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—William A. Ellis, engineer, to 
the Victor Emanuel, additional ; Joseph T. Purkis, engineer, to the 
Hibernia, additional; Henry Wallis, engineer, to the Mohawk; 
Frederick J. Flood, enginecr, to the Northampton; Thomas Scott, 
engineer, to the Indus; William John Waugh and George 


Pascoe, 
shall add very little to what has been ° assistant engineers, to the Alexandra; and W. T, Wiggins, asristant 


engineer, to the Nankin, for the Forth, 


moment you say anything somebody else contradicts it. Tr. 
Justice Willes used to say, ‘‘ Don’t you think if you two were to 
imparl?” The two sides have been pretty well threshed out. Mr. 
Waddy has said all he can say, except a parting shot. Just see if 
Mr. Wappy: Will your lordships forgive me for say 
ve no means 
whatever of arriving at a figure, and have no suggestion whatever 
of a figure except the one that has been given to us z f the jury. I 
have no power whatever from my client to “imparl” at present, & 
but if I - be allowed to make a _ that this matter 
im, 
gel 
if not, we are prepar say what we think a ie matter! 
My learned brother, Mr. Justice Manisty, will see Mr. Justice — 
and will ascertain from him what his view of the matter is, an 
that will time which to consult clients. 
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STEEL MELTING FURNACE, ROYAL ARSENAL, 
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THE RADCLIFFE STEEL FURNACE. 

WE furnish above an engraving of the Radcliffe steel furnace, 
three of which are at present working at the Royal Arsenal, 
Woolwich. We also give a tabulated list of the actual quantities 
of steel produced in a given time, the amount of coals required 
per ton of steel, and the amount of loss or waste also. The 
operations extend in all over a period of eighteen months, and 
as every pound of steel produced and coal consumed has been 
weighed in the ordinary manner, these results may be taken as 
absolutely correct. Referring to the illustration, it will be seen 
that this furnace is built entirely above the level of the floor, 
the bath and regenerator being supported upon wrought iron 
girders, resting upon cast iron columns ied down to the 
ground level. The furnace is composed of a gas producer, bath 
or reverberating chamber, regenerating chamber, and air-heating 
apparatus. 

The accompanying Figs. 1, 2, 3, represent a furnace con- 
structed upon this principle for the manufacture of open hearth 
steel. Fig. 1 is a vertical section through the combustion 
chamber, regenerator, and gas producers ; Fig. 2 is a horizontal 
section through the line A B of Fig. 1 looking down on the 
combustion chamber; Fig. 3 is a cross section through regene- 
rator and bath. The leading advantages of this furnace are :— 
First, simplicity of construction, there being no portion under- 
ground, and every part being easily got at for repairs. Secondly, 
economy of space, the gas producer being a portion of the furnace, 
no independent and expensive gas plant is required. Thirdly, 
the current being continuous in one direction only, complicated 
and troublesome arrangements for reversing have been avoided, 
Fourthly, greater economy in the consumption of coals, as will 
be seen when we refer to the tabulated results later on. 

The mode of working is as follows. The fuel is fed 
from the coal platform into the hopper I, and when the 
lever J is raised the fuel passes through the valve 
H into the gas producer G. The air for causing the 
combustion of the fuel in the gas producer is delivered 
from a blower under pressure and enters the air-heat- 
ing chamber at the inlet A, which is a junction box 
carrying the end of the heating tubes B, through which the air 
is passed into a second junction box, to which the heating 
tubes are connected by expansion joints. The pipe D is fixed at 
one end to the second junction box, and conducts the heated 
air from the heating apparatus to the ashpit E of the gas pro- 
ducer. The heated air is then forced into the gas producer from | 
below, and having caused the combustion of the fuel, the gases | 
pass on to meet the air for its combustion from the regenerator. | 
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The air used in conjunction with the gas enters the regenerator 
at the point K, and is under pressure. It then passes through 
regenerator tubes L in the direction shown by the arrows, and 
passes through the flue M to meet the gas from the gas pro- 
ducer, as before mentioned. The waste gas after having done 
duty in the bath passes through the flue N into the regenerating 
chamber, and in its passage gives outa portion of its heat for the 
purpose of heating the air that passes through the regenerator 
tubes. It then passes through the flues O O, partly behind the 
gas producer, and shown by dotted lines, to the air-heating 
chamber, where it gives out a remaining portion of heat for the 
purpose of heating the air passing through the ht iron 
tubes to the gas producer by the pipe D. The whole furnace, 
including the gas producer, regenerator, and combustion 
chamber, is combined in one structure, and encased in plates 
bolted together at the flanges, and is strengthened further by 
strong tie bolts passing through from one side to the other, and 
fixed with cotters and nuts. 

When a new furnace is ready for lighting it is treated in the 
usual way by careful and gradual firing to avoid the evils of 
sudden expansion of the brickwork and straining of the sup- 
porting ironwork. It is found preferable to use a forced air 
supply for the pressure in the gas producers, 6in. of water being 
sufficient, and for the regenerator a pressure of 3in. being ample. 
Before the air supply isallowed to pass into the gas producers, it is 
heated to a temperature of between 700 deg. and 900 deg. Fah., 
and according as the air is expanded by heat, a less weight of it 
will effect the work of releasing the gas from the fuel, then it 
must necessarily follow that the gas produced will be richer in 
heating qualities in consequence of such a minimum volume of 
nitrogen being allowed to enter the producers. 

Again, gas produced under such conditions is of such a high 
temperature that it needs no regeneration, and is imme- 
diately into the combustion or melting chamber. The tempera- 
ture in the gas producers is too high for the heavy nore 
carbons to be produced in the form of tar, pitch, &c., the latter 
being functions of low-temperature gas producers accompanied 
with slow distillation. Hence it follows that in producers where 
the heat is too great to allow the tarry products to form and be 
deposited, that the resulting gas must be richer in heating 
qualities accordingly. 

From the producers now in general use the oh generated 
at a low temperature, because of the air supply being sent cold 
into the midst of the fuel, and the gas produced from the 
excessive supply of air contains a great volume of nitrogen. An 
old furnace was altered in the Royal Gun Factories about 
eighteen months ago, with a view to practically proving this 


pyr 


principle. This furnace is of six tons capacity, and in due time 
was set to work with the following results, the average con- 
sumption of fuel being 8°5 cwt. per ton of ingot produced. On 
January 9th last, after a repair, the furnace was lit up, and from 
results taken until the 31st March, making 124 charges, the 


Total weight of metals charged Fae 822 10 0 
Loss as 8) er eo ee 

Fuel consumed .. 339 6 0 


The fuel includes eleven tons used in heating the furnace pre- 
paratory to the first charge. A 10-ton furnace—built to replace 
an old furnace to economise space, so as to give room for an 
additional re-heating furnace to one of the hammers—com- 
menced work on the 18th June, for the week ending June 26th: 


Wi of metals charged 101 10 ri 
of ps 00, «6: 09 of ec oo 
Weight of skullsand scrap)... 1 18 2 
Weight of fuel .. 2 


Being equal to 6-04 ewt. per ton of ingot. 

Then again for the week ending July 3rd—holiday on the 
Monday for Coronation Day, and the furnace had to be kept 
going without a charge in it from Saturday noon until Tuesday 
morning, when it was c! 


We t of metals charged « 7 10 0 
Weight of skullsandscrap .. .. .. 1 03 
Weight of fuelconsumed .. .. .. 

Being equal to 6°37 cwt. per ton of ingot. 

For the week ending July 10th :— 

@ 
Weight of metals oe 9% 5 0 
Weight of skullsand scrap. 1161 
Weight of fuel consumed .. 26 17 0 


Being equal to 5°87 cwt. per ton of ingot. 

We wish it to be distinctly understood that the fuel herein 
given includes what is burnt between Saturdays and Mondays, 
to keep the furnace going, and the fuel and other materials of 
the charges is all weighed by the store department, the latter 
being quite independent of the forge branch. It is found also 
that in the 10-ton furnace, constructed to carry out the idea in a 
more complete way than was done in the experimental 6-ton 
furnace, no more coal is consumed in the r than was 


consumed in the smaller furnace. Further experience in the 
working and design of these furnaces has confirmed the results 
already given above, and lead to expectations of further 
economy in working when the larger furnace of 20 tons, which 


is being erected, is completed. 
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mised. At any rate this is an ingenious invention for turn- 


Encouraged by the success he has achieved in pumping, Mr. 
Johnston is now turning his attention to an application of the 
same principle to a hydraulic engine for winding. He is also 

{ making a pump with regulator for preventing it from running 
away and damaging itself by drawing air, or the setting fast of 
- the suction valves. 


A NEW STOVE. 

Wiru the object of combining the economic advantages of 
the stove with the cheerful appearance of the open fire, Signor 
Abate, of 25, Bloomsbury-street, W.C., has made the stove 
which we illustrate by the accompanying engravings. Fig. 1 is 

Fig |! 
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an exterior view, and Fig. 2 a section. From these it will be 
seen that the fire is placed within a basket, which surmounts a 
cone, and above which is a cone leading the products of combus- 
tion away by a chimney, which may take any direction, so that 
the stove may stand in front of any ordinary fireplace, or may 
stand anywhere in aroom. Air enters the lower cone for sup- 


Fig. 2 


JOHNSTON’S HYDRAULIC PUMP. 

Mr. Davin Jounston, of Glasgow, claims to be able to pump 
water from mine workings “for nothing,” provided that suffi- 
cient. water can be caught at from twenty to thirty fathoms 
above the surface of water to be pumped. This he accomplishes 
by his hydraulic pump, of which Fig. 1 shows a vertical longi- 
tudinal section, and Fig. 2a plan. A is the hydraulic cylinder, B 
the pump barrel, and C C C casings, tied together by bolts, and 
thus completing the cylinder and pump barrel. These latter con- 
sist simply of flanged tubes, easily bored and readily renewed 
when worn. D is the working piston and D! the pump plunger. 
F F are the main valves of the hydraulic cylinder, being a com- 
bination of the piston with the clack, and giving the free 
action of the former with the tightness of the latter. The 
two levers L L, and rods RR, work the small piston valves 
which actuate the main valves of the hydraulic cylinder. These 
levers are worked by their heels being pushed by the short rods 

ing through stuffing-boxes in the outside casings of the pump 
1 and hydraulic cylinder, one of them terminating in a 
handle for hand working on starting. S is the suction, and O 
the discharge passage of the pump, the latter also taking the ex- 
haust water from the hydraulic cylinder. In another form of this 
pump Mr. Johnston replaces the rods and levers by small pipes, 
one of them connecting the pump barrel with one side of the 
small supplementary valves, and the other the hydraulic cylinder 
with the other side of the valves. On one side the water 
under pressure in the pump barrel moves the small valve, and on 
the other a continuation of the piston-rod acts as a piston for 
forcing water up to the outside of the small valve. 

Fig. 3 shows an arrangement for pumping out shafts or 
workings while in progress—that is to say, with the resistance 
increasing. A is the hydraulic cylinder of 6in. diameter, with 
pump barrels B and B', of 7in. diameter, one on either side. 
C, C!, C?, C’, and C4 are the casings connecting the bored tubes, 
and D is the working piston. Such an arrangement, with a 
head of 100 fathoms, is capable of pumping water from a vertical 
depth of 100ft. Suppose, however, this depth to be exceeded, 
and the resistance to equal the power, all that has to be done is 
to change the place of the 6in. with that of one of the 7in. tubes, 
the flanges of both being made similar, thus increasing the 
power by one-half. At S is shown a new stuffing-box, the 
gland of which has a long tube, projecting into the 
chamber of the pump barrel B!, through the stuffing-box S; but 
there is no friction on the stuffing-box, as it is outside the tube, 
so that uo motion takes place through the packing. The tube may 
be pushed into the pump chamber for re-packing the stuffing- 
box or the piston D. 

Both forms of pump—one in which the valves are worked by 
levers, and the mt in which they are worked by water under 
pressure—are put down at the Bredisholm Colliery, owned by 
the Provanhall Company, with a head of 145 fathoms. The 
former has a hydraulic cylinder of 5}in., giving an effective area 
of 21 square inches. The piston-rod comes through both ends 
of the cylinder, and is coupled directly to a 9}in. double-acting 
pump at one end and a 7in. ditto at the other, the stroke being 
20in. The combined area of the two pumps is 105in.; but, as 
the exhaust water of the hydraulic cylinder is discharged 
into the delivery pipe, the total pumping area is 126 square 
inches, The discharge is carried by a 6in. pipe and several 4in. 
bends for a distance of 80ft. with a rise of 10ft, and is put in 


communication with an 8in. column 72ft. high. The suction ne my ie 
pipe, 5in. in diameter, extends about 100ft. from the pump with a 
fall of about 14ft.; and the water for supplying the hydraulic 
cylinder is led, in 3in. and 1}in. pipes 1650ft. long, from the sur- 
face to a filter, for removing particles in suspension which would ee eae 
cut the tube and valves. At a speed of 26 strokes a minute, 
which cannot well be exceeded, owing to the throttling of the ih ere 
supply and the pressure on the delivery pipe, the consumption 
of water is 39 gallons, and the delivery 195 + 39 = 234 gallons —J--------------- 
per minute. To test the a pressure 
uge was put in communication with the hydraulic cylinder, ' 
£200 lb. pressure gauge with the delivery passage of * 
and a vacuum gauge with the suction pipe, when it was found 
that, at 26 strokes per minute, the pressure on the cylinder was 
a maximum of 350 Ib. per square inch while the piston was travel- 


porting combustion, and also enters the case surrounding the 
lower cone. The latter air helps to support combustion, but is 
ling, but 414 Ib. when there was no motion; that on the discharge chiefly heated, and may be allowed to pass into the room by 
there was a minimum of 42 Ib. per square inch, but jumping up | opening the glass doors which surround the fire. The stove is 
to about 60; while the vacuum gauge vibrated from 12 to 18in. | a good heater; the fire, though seen generally through glass, has 


The area of the two pumps, 105 square inches, added to that of | the usual cheerful appearance, and it is quite clean in use. 
the piston, which discharges the water of the hydraulic cylinder stain 


into the delivery pipe, gives a total area of 126 square inches, es : ft 
which, multiplied by 42, due to the head and resistance of the SourH KENSINGTON MusEUM.—Visitors during the week ending 
discharge pipes, as shown by the gauge, gives a total back pressure | Dec. 4th, 1886:—On Monday, Tuesday, and Saturday, free, 

Ib.; his, ad i from 10 a.m. to 10 p.m., Museum, 6571; mercantile marine, 
of 5292 lb.; and this, added to the 6 lb. per square inch shown 4 i - 

i i: Indian section, and other collections, 2404. On Wednesday 
by the vacuum gauge, into the area of the pumps—105 square Thured d’ Friday, admission 64., from 10 a.m. to 4p.m 
inches—gives a total resistance of 5927 Ib. The area of the | other 
pd ers — a by the effective pressure collections, 122. Total, 9862. Average of corresponding week 
—350 lb.—as shown by the gauge, gives a total effective pressure | jn ¢ years . Total from the opening of the Museum 
on the piston of 7350 Ib., or 80 per cent. of useful effect. By 25,296,643. — ie y 
breaking only one joint, the valve chamber, with the two pairs THE MANCHESTER SHIP CANAL—The committee, in their report 
of valves, may be removed and sent up to the surface for exami- | issued yesterday, arrived at the following conclusion :—That the 
nation or repair, leaving all the heavy parts at the bottom of the | Ship Canal and works are practicable from an engineering point of 
engine. ere the pump is requ work in an inacces- | navigated to and from chester. e Canal and works can 
sible position, or where there is danger of water rising, the | be constructed for £5,750,000, and that the sum of £802,936 set 
valves may be placed in a convenient place, and connected by a | down for the purchase of the necessary land is a safe yn 

One of the double pumping engines, of the arrangement should be soouiied, and ready for use on the opening of the Canal. 
shown by Fig. 3, but with two 8in. pumps, and a 5in. hydraulic | That the estimate of £104,200 per annum for working expenses is 
has also been working in the Bredisholm Colliery for the | ample. That the for 
last eighteen months, to the satisfaction of all concerned. On | the £1,710,000 fixed by the Act of Parliament wou an 
one occasion the steel cotter for keying on the piston worked | advantageous purchase for the Canal Company. That the capital 
loose and slotted in the cylinder a groove fully jin. deep. All | Powers of 
ranted ube wi bored | sound aerating, and would 
hatch mounting. ‘The tube. was inverted in about an hour's | become remunerativeen the complation ofthe work. That larg 
time without the help of a fitter. While pumping dirty water : Pig ingreferred to 
it is often necessary to examine the and this feel 

; - | ther eir re e commi er 
score by simply slackening two bolts. The joint is made with | jt their duty to state that in their Telismant it is necessary before 
eather 3in. wide; and the original joints are still good in one of | the issue of any further imac to reconstitute and greatly to 
the pumps, which has been raising water to a vertical height of | strengthen the Board of Directors. The committee estimate that 
280ft. over eighteen months. for the second year of working there would be a net revenue to the 

A pumping engine of the type shown by Figs. 1 and 2 was a | Canal of £479,430, which would be a to pay a 5 — 
prominent feature in the Glasgow Mining Exhibition of last | dividend ‘E79, the whole share capital of the company and leave a 
year, where it worked constantly during the time the exhibition the 
remained open. The tempting offer quoted at the commence- henge cunain i ble administrati 
ment of this notice, prominently displayed amidst ornamental 


Report was very enthusiastically received, and was formally handed 
surroundings, induced many a mine manager troubled with pm by the Sager to Mr. D. y freentty the chairman of the com- 


water to go into the matter, and see if the conditions of his | mittee, who, in acknowledging the report, addressed the meeting 
working were such as to permit of the gratuitous pumping at some length on the su ul prospects of the projected Canal, 
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ON STRUTS.! 

By Professors W. E. Ayrton, F.R.S., and JoHN Perry, F.R.S. 

A strut is a nearly prismatic body, acted on by compressive 
force applied to its ends. The shape assumed by such a pris- 
matic body, originally straight, is one or other of Bernoulli's 
elastic curves. If W, Fig. 1, represents the resultant of all the 
forces applied to the end C, it must be equal and opposite to W?, 
the resultant of all the forces applied to the end D. If DASBC 


Fic 1 


be the axis of the strut originally straight—a line passing 
through the centres of area of all the cross sections—and if it 
meets the line of action of W and W! in A and B, we choose O, 
which is midway between A and B, as the origin, and calling such 
a distance as O Q, x, and the ordinate PQ, y. Wy is what is 
usually called the bending moment at P, and if E is Young's 
modulus and I the moment of inertia of the cross section at P 


about a line through its centre of area at right angles to the 
plane of bending, then 


is the curvature of the strut—or rather of the axial line of the 
strut—at P if the strut was originally straight ; or this is the 
change of curvature at P if the strut was originally curved. If 
we suppose the strut :riginally straight, then 
dn 
The general solution of this equation leads to an elliptic inte- 
gral. If we assume that (32) is email in comparison with 
unity, the solution is, letting OS be called ,, 


(2) 


Now it will be found that this equation does not enable us 
to determine y, in terms of W; in fact, if W is sufficiently 
great to give to the strut the shape shown in Fig. 1 with any 
given defiection y at its middle, the strut is really in equili- 
brium with any ter or smaller value of y,. This result may 
very readily be illustrated by means of a model. There is then 
one value of W which will satisfy the conditions. To obtain it, 
as y = o when x =/ the distance O B. 


It may be objected to this investigation that it is based on 
the assumption that (zy is negligible in comparison with 


unity, but this is an allowable assumption in all struts used for 

engineering purposes, where the deflection y, is exceedingly 

small in comparisonwith the length. For larger values of y, the 

Poem result will be found to be a better approximation to 
e truth. 


2.16 Elf, 22. 7 W 


We have tried to make (5) useful in its application to actual 
struts, but in vain, as it turns out that this equation relates to 
greater deflections than those dealt with by engineers. 


Struts are either fixed at the ends or free at the ends. A 
strut is said to be fixed at the ends when the forces acting 
upon it are such as prevent its altering in direction at the ends. 
Thus in Fig. 2 an originally straight strut with ends C and D is 
under the action of forces whose resultants are W and W!; these 
forces are such as keep the ends in their origi directions, and 
CB,SB, SA, andDA are now of the same shape, the shape 
given by equation (3), a curve of sines. 

A strut is said to be free at the end when the resultant of the 
forces applied at the end passes through the centre of area of 
the end. In fact, a strut is free at an end when the load is 
applied in such a way that there is no bending moment there. 
According to these definitions, D C, Fig. 2, is a strut fixed at 
the ends ; the part A B corresponds with the whole length of a 
strut whose ends are free under the action of the same resultant 
forces W, and AB is half C D; the part D B corresponds with 
the whole length of a strut one of whose ends is free and the 
poe fixed. Fig. 1 resembles a strut whose ends are imperfectly 


It follows from (4) that the load whi igi i 
ana ae ) which an originally straight 


where / is one quarter of its length, if its ends are fixed and one 
half its length if its ends are free." It is convenient to consider 
the load w per square inch of cross section, being W divided by A, 
the cross sectional area, And putting AF for I, & being the 
senna ‘— 4. the section about a line through its centre 

area at right angles to the plane of the the i 
which bending most readily 

EFr 


We shall denote this value of the load i cross 
section by the letter 8. 


1 Notes prepared for the lectures delivered one of the authors 
second year Mechanical eering Students kK Fo Finsbury Technical 
~~ on April 16th and » May 6th, and June 24th. ; 

With the model at Finsbury the whole of the theory put forward in 
this paper may be very clearly ill ; Measurem: ‘eflec- 
tions of the poe any Joads for different 

g the are particularly interesting, and when t care is 
taken to load the strut in a perfect manner the instability when deflec. 


phy to occur makes Euler’s theory quite clear eyen to junior 


But if f is the ultimate resistance of the material to crushing 

square inch, it is obvious that 8 can only be used when it is 

de my) When £ is greater than f the strut will not break 
by bending but by direct ing. 

This then is the practical rule ; the lesser of the two answers, 
8 (from 6) or f, is to be taken as the load per square inch which 
will be carried by a strut. We know of no experiments which 
confirm this general rule, nor have any been made which con- 
tradict it. In fact, no experiments have yet been made on what 
may be regarded as struts with ends fixed or free, in accordance 
with the above definitions. Our present paper has been written 
because it is usually assumed that such experiments have been 
made, and that the results do not confirm the theory. 

In the experiments conducted by Mr. Hodgkinson and others, 
the loads per square inch with which the struts broke 
neither with f nor 8, unless the struts were very short, or very 
long. Indeed it is very probable that even in the very short and 
very long struts there was disagreement with theory ; but of 
this we have no certain knowledge, as f and E for the material 
are unknown. 

With short struts of a certain length, it is usually found that 
the breaking load is with some accuracy joupeticenl to the 
cross-sectional area, so that for short struts f is taken as the 
breaking load fer square inch of section. The results of experi- 
ments differ greatly, but it may be roughly assumed that for 
struts with fixed ends, whose lengths are from two to four times 
the least breadth of the cross section, the crushing load per 
square inch of cross section is independent of the shape of the 
section. It is this value which is usually taken for f. At the 
same time it is to be remembered that the experimental evidence 
on short struts is very conflicting. Some experimenters have 
found considerable differences in the load per square inch 
between such lengths of struts as are mentioned above, whereas 
others find only small differences. It is well known that for 
shorter struts the proof load, or the breaking load, per square inch 
of section increases very much, so that for very short struts like 
plates of metal, the breaking load is enormously increased. 

We know of no published theory of the action in exceedingly 
short struts, but the problem may be put before mathematicians 
in the following form :— 

A BC D, Fig. 3, is a prism. Uniformly distributed com- 
pressive force acts over the ends A, B, and C, D, and such 
tangential forces act over these ends as prevent them altering in 
shape or size. To find the nature of the stress and strain at 
every part of the strut. What engineers want particularly to 
know is, the least length of the strut which will allow the stress 


A B 
E F 
c 

Fic.3 


at E F the middle section, to become very nearly the same as 
if the ends A B and C D were free to es langee 3 because this 
is the length which ought to be used in testing the compressive 
stress of materials. 

It naturally suggests itself that if short struts break with a 
a Ib. per square inch, and long struts break with a load 8, 


is a possibly correct formula for the strength of struts. For 
when / is very small, the denominator becomes nearly 1, so that 
(7) is correct for short struts, and when / is very large the 1 in 
the denominator becomes unimportant, and hence (7) is the same 
as (4) ; that is, (7) is correct for long struts. It is found that 
(7) is not a satisfactory formula, but when, from a given set of 
experiments, we deduce the values of f and E, or rather, putting 
(7) in the shape 


we determine the values of f and n, which enable (8) to satisfy 


c J 


\ 


} 


0000 
Fic.s 


we prefer to say that (7) or (8) is a formula which is obviously 
true for short struts and for long struts, and which is presumably 
true for struts of intermediate lengths. We see that as the 


TABLE I. 
|Ratio of to | 
w | least breadth of | pal | » 2 or v 
| rectangular strut. | ke 
9,753 88 56,680, 
17,268 58°6 23575 44,460,000 
25,327 29°8 644 16,310,000 
| 3 | 
238°56 42,675 $4,810,000 
8,879 156°6 18,392 62,140,000 
10.168 "000 
2,410 179 24, 57,910, 
90 6,075 60,215,000 
9,987 59 2\611 52,186,100 
9,280 90 6,075 56,376,000 
5,604 118 10,443 58,522,600 
5,653 119°28 10,674 60,840,100 
12/969 73 59,177,600 
18,067 60 2;700 48,780,900 
17,698 60 ; 47,784,600 
16, 60 2,700 «45,608,160 
29,655 20 75 


plotted points of Fig. 4 do not lie in a straight line, the formula 
(8) cannot be strictly true. Mr. Stoney gives numbers for 


Fic 4 
™ 
—~ 
2 
r ~ 
+ 2 
o ¢ @ 6 20 2 35 40 44 48 56 60 64 


the constants, which are equivalent to f = 36,000 lb., and n = 
Poe This is the same as assuming that the straight line A B 


drawn in Fig. 4, most evenly among the plotted points 
but it is obvious that very different values of f and n would be 
equally good. We have used these values of f and n to calculate 


w for various values of and the curve A BBC, Fig. 5, which 


represents the results of such calculations, may be compared 
with the experimental numbers of Table I., which are shown by 
the crosses. 

We have now put forward our views as to what is known at 
the present time about struts. The struts experimented on 
have been regarded as being either fixed or free at the ends, accord- 
ing to the definitions above given ; and seeing that ‘ is neither 
equal to f nor 8 for struts of medium length, and that Gordon's 
formula or some other empirical formula, such as Hodgkinson’s, 
must be used by practical men, we think we are right in saying 
that no subject connected with the strength of structures is at 
present regarded as being in a more vague and unscientific state 
than the subject of which we have undertaken the study. 

Two important facts have led us to the theory which we shall 
put forward :—1. In Hodgkinson’s experiments, and in experi- 
ments carefully conducted by ourselves, there is always a detlec- 
tion of the strut, which increases as the load ia increased. Now, 
this is quite unexplainable on the assumption that (3) is true 
l being 4 of the length of a strut fixed at the ends, or } of the 
length of a strut free at the ends, according to definition. For 
according to (3), the deflection y, is independent of the load. 
Nor will (5), used as a better approximation, help us. 

2. Taking a set of results of experiments for breaking load, 
they not only not agree with either f or B, but they disagree 
with each other in a way which is quite unexplainable by any 
theory yet put forward which we are aware of. Thus, for 
example, in Fig. 5 the crosses show the numbers of the first two 
columns of Table I. plotted as co-ordinates of points. By 

theory these points ought to lie 
on the broken line G J C,* whose 
ordinate is f in the part G J 
and £8 in the part JC. Hence, 
it is clear that the observations 
are inconsistent with theory and 
with each other. 


The theory which leads to 
the rule (4) or (6) is incomplete, 
as it is quite op to observed 
phenomena, ‘or a complete 
theory it is necessary to assume 
that no strut used by engineers 


is perfectly prismatic and homo- 
geneous, and that theload isnever 


applied in such a way as to lead 
to the equations (3) and (4). 


Want of accuracy in the appli- 
cation of the load is represented 


oFurin 


in Fig. 1, if the strut there shown 


VALWES GFATHE RATIO|OF LENCTK TO LEAST 


be regarded as fixed at the 


8 & 32 40 48 6 272 86 88 96 4 


best the experimental results, we have the formula which is 
most relied upon by engineers at the present time. 

Thus, for example, we take from Mr. Berkeley’s well-known 
table of the results obtained by Mr. Edwin Clark, under Mr. 
Hodgkinson’s supervision, the numbers in the first and second 
columns of Table I The numbers of the third column are 
obtained by squaring those of the second column, and multiply- 
ing by 3. The numbers in the fourth column are obtained by 
multiplying those of the first and third. Now (8) being supposed 
true, if we plot w and v as the co-ordinates of points on squared 
paper, these points will lie in a straight line. Fig, 4 shows 
points so plotted, and it is evident that they do not by any 
means lie in a straight line. Formula (8) is usually called 
Gordon's, or Tredgold’s, formula, and it is sometimes said to be 
a rational formula, because it follows from the hypothesis that 
the proof deflection of a strut is proportional to the square of 


in | its length, divided by the thickness. As, however, there is no 
other foundation for such a notion than that, since it is true for 
beams loaded and supported in a definite manner, it may possibly 
be true for struts, although the conditions are quite different, 


iz 120 128 13G i4¢ 152 GO ends. In any such case it is 

obvious that the J used in (4) is 
greater than one-quarter of the whole length of the strut. If 
we regarded all discrepancies from theory as due to this bad 
application of load, it would only be necessary to investigate in 
(Fig. 5) the law of discrepancy between one-quarter the length 
of the strut and the / as it ought to be if (4) were true. We 
have already obtained some interesting results in this direction, 
but we prefer to proceed rather in a different manner, in which 
we assume that the discrepancies are due not merely to bad 
fixing of the ends and bad loading, but also to an initial curva- 
ture of the specimen, and also to a want of homogeneity in the 
material. a strut has its ends badly fixed, we may imagine 
one-half of it as being represented in Fig. 6, where, instead of 


8 In the figure the numbers along the horizontal scale are not for + but 
© (called afterwards A), where is the whole length of the strut and s 


is the least lateral dimension ; in rectangular sections k \/ 12 = s. 
4 This particular curve is obtained taking E as 29 x 10% and / as 
50,000, but it is easy to see the shape it vy it have if other valucs of B 


and / were chogen, 


| 
| | 
| | 
| 
| 
| 
w= f = } 
1 + 
or 
j 
| 
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the strut being free at the ends, it has the loads applied at there 
ends at a distance A from the centres of areaa FL=GH =h, 
Let OQ =2, PQ=y, OL=L. Let us also sup that the 
strut has an initial curvature when unloaded. This curvature 
may be specified in any of the ways 
suggested by experience without alter- 
w ing the nature of the results arrived 
Fic G w at; but we will assuthe, for ease of cal- 
culation, that 
. . « (9) 
ives the initial shape of the strut; y! 
ng P Q when the strut is unloaded. 


Now as y! = h when =1,8 = 
that (9) the shape of the unloaded strut 
is really 
y= h+ cos, (10) 

The greatest initial deflection of the 
strut, not including A, is evidently ¢. 
In the loaded strut, as the curvature 
is always very small, 
Wy. _ fy , 
* 
— find the solution of this equation 


x 
cos, ~ ca? 


= 


w (13) 

If ¢ = o, so that the strut has no initial curvature, the second 

term vanishes unless W = ET 


Ifh = 0, #0 that the load is properly applied, the first term 
vanishes unless W =" = 


In fact, both terms show that if h or c has any value, W must 
be less than = e 3 and here we have an explanation of the 


fact that w is always leas than 8; that is, that the crosses in 
Fig. 5 always lie below the curve J C, and it is evident that the 
amounts by which they lie below J C will simply depend on care- 
lessness in preparing the specimen and fixing its ends. 

As it is advisable to make the expression (13) for the deflection 


of a loaded strut as simple as possible, we have compared the 
two functions 


1 
EI r? 
and for different values of 0 the values of these func- 


tions will be found in the following table :— 


II, 
Jw 
| 1 Sec, a/ _W 
ET EI EI 
0 1 1 
‘1 114 
1°25 1°81 
1°48 1°58 
“4 1°67 1°83 
2°00 2°25 
“6 2°50 2°88 
3°94 
8 5°00 6°06 
10°C0 12°42 
10 


_ The functions are so like one another then that if there is an 
inaccuracy A in the application of the load, and if there was an 
initial deflection c! in the strut, we may assume that together 
yp. br uae the same effect as an initial deflection in the strut 
of abou 


It will be found that wy Ary want of homogeneity in 
specimens—and this may be studied in hollow cylindric struts, 
for example, by assuming a small amount of eccentricity in the 
hollow part—may be accounted for by a term of the same kind. 
We do not care to enter into the question of heterogeneity more 
exactly, because no assumption is possible which can be treated 
mathematically without further experiments. If, for example, 
we assume that E—Young’s modulus for the material—alters 
regularly from one side of the section to the other, we are at 
once confronted with the difficulty that no experiments have 
yet been made giving a hint as to whether or not the crosa- 
section remains plane, Many other kinds of assumption can also 
be made, but we think that no likely assumption can be made 
from which a more rigorously correct result is derivable than 
that which is above stated—namely, that a possible want of 
homogeneity enters into the calculation in much the same way 
4s a want of axiality in the hollow part of a hollow cylindric strut. 


(To be continued.) 


ROBEY COUPLED HORIZONTAL FIXED ENGINE. 


Ws illustrate on page 466 a very fine pair of engines employed 
in doing electric _ work at the Edinburgh Exhibition :— 
Each cylinder is 14}in. diameter by 33in. stroke, steam jacketted 
and fitted with Proell expansion gear and Corliss exhaust valves, 
The engine makes 73 revolutions per minute, and is of 50-horse 

wer nominal. It worked at the Exhibition with a load of 130- 

orse power. The action of the cut-off gear is well shown by 
the series of diagrams which we give, from which it will be seen 
that the admission is constant, and the admission line is fully 
maintained to the point of cut-off, which latter is instantaneous. 
When used for driving ordinary machinery the engine is fitted 
with a Proell governor, Figs, 1 and 2, placed midway between 
the two engines; when used for electric lighting purposes 
it is controlled by the current, a fine wire from the ter- 
minals of the machine being taken to a pair of solenoids, 
Figs. 3, 4, and 5, the cores of which are held in suspen- 


sion by the current. The slightest variation of the current 
alters the position of cores, which, by means of the lever A and 
connecting rod B, adjusts the height of the trippers of the 
Proell gear. The gg od te: required is infinitesimal, the 
total lifting power requi not exceeding 20z., while the 
delicacy of adjustment is all that can be required. 

When the full load was on there were thirty-two Gulcher arc 
lampseach of nominal 2500-candle power on an 8 ampéres current, 
and seventy-two incandescent lamps of 20-candle power, taking 


_ 


lam each, the electro-motive force being 81 volts at the ter- 
m of the machine. This load could be taken on and off to any 
extent, the variation of speed of engine never exceeding 2 per cent. 
There is another convenient adjustment to this engine in the 
shape of a resistance box shown at Fig. 4a, which is placed in the 
same circuit with the governor, and may be fixed anywhere ; it 


is used merely to adjust the intensity of the light. As more 
resistance is thrown in, a lesser current goes through the 
solenoids of the governor ; the engine runs ata greater speed, and 
generates therefore a greater electro-motive force. A reverse 
action takes when the resistances are thrown out. A con- 
venience of this arrangement is that all the lamps may be run if 


required at a low intensity, and raised to their full power 
instantaneously. For the lighting of large halls, theatres, and 
other buildings, as well as for domestic installations, this is often 
a convenience, One case, where it has been applied for lighting 
a private mansion, the resistance box was made ornamental and 
let into a suitable recess in the wall of a private room, from 


which point the speed of the engine and dynamo can be 
regulated, though about a quarter of a mile distant. 

For producing effects in stage illumination such an arrange- 
ment is infinitely preferable to the present one, where engines 
and dynamos are maintained running at full speed, an enormous 
resistance having to be thrown in to regulate the lights on the 


stage, a in great waste of energy. The lever and weight C, 
shown in the detail of the governor, Fig. 4, are for the purpose of 
stopping the engine automatically should the governing circuit 
be broken either by accident or design. The weight C being 
held up by the small electro-magnets D, the moment the 
circuit is broken these lose their power, the weight C falls, and 
the rod E, rising, catches against the tripper levers, throwing them 
out of gear, and the admission of steam to the engine immediately 
stops. This is not only an absolute safeguard in cases of acci- 
dental breakage of the current, but is a great convenience in the 
case of large engines working extensive installations, where the 
governing circuit is taken throughout the entire premises, and in 
case of accident to any part the circuit can be broken by a 
switch, and the machinery stopped without occasion for going to 
the engine-house, 


TURBINES IN THE WALCOT MILLS, SALOP. 


Tue illustrations on page 472 represent the motive power 
used in driving the new flour mills of Mr. Benjamin Deakin, 
Walcot Mills, near Wellington, Salop, erected by Mr. Frederic 
Nell, of 16, Mark-lane, London. The mill has been erected in 
the agricul! 


tural district of Shropshire, to manipulate home- 


wn wheat on the gradual reduction system of roller milling. 

. Deakin, after inspecting a large number of modern mills, 
both in the United States of America and Great Britain, selected 
what he considered the most satisfactory plant with the most sub- 
stantial machinery which he had been able to find. After his 
two years’ inquiry he gave an order for all the machinery as 
supplied by Mr. Frederic Nell, including two 40in. “ Victor” 
turbines for driving the mill. The mill consists as follows:— 
On the basement is the main driving shaft of 3}in. diameter, 
propelled by the two 40in, “ Victor” turbines in question. On 
the first floor there are nine double roller mills, containing 
eighteen pairs of chilled iron rolls, seven pairs being devoted to 
the manipulation of the wheat, whilst the remainder are used 
for the reduction of middlings, semolina, &. On the second 
floor are two middlings purifiers, two semolina purifiers, bran 
duster, and two dust collectors. The latter we refer to further 
on. On the floor above are six centrifugal dressing machines, 
one long silk reel, and an automatic weigher. On the floor above 
are two more long silk reels, one small centrifugal and seven 
scalping reels, ‘These latter receive the reduced wheat between 
each reduction. Above these are seventeen sets of elevators, 
running from the bottom to the top of the mill, conveying the 
various products to their respective locations, which makes the 
mill thoroughly automatic. The wheat leaving the clean wheat 
bin falls into the automatic scale, which is set to receive what- 
ever quantity per minute is required in the mill. From the 
scale it empties itself into the grader, which sizes the wheat, 
The small grain falls into one mill, and the large grain into 
another, which has the effect of splitting the grain open longi- 
tudinally. From this the split grain is elevated into th 
machine, which takes out half per cent. of crease flour—this 
crease flour is that which lodges in the crease of the berry—and no 
other means has the same effect. 

Referring to the dust collectors, these are placed on the second 
floor, one receiving the exhaust from the roller mills, by means 
of a fan, which discharges itself from the roller mills into the 
dust collector, having the effect of drawing away from the rolls 
all fibrous and dusty matter, whilst the other dust collector 
receives the exhaust from the purifier. 

This mill has been erected without primary reference to first 
cost, and throughout may be said to be a representative mill, 
— especially for the agricultural districts using home-grown 
wheat. 

The illustrations of the two 40in. turbines, as fixed in the 
mills, will be found on page 472. These turbines are placed 
just below the surface of the ground floor of the mill in a pit, 
which is always fully charged with water from the river Tern, 
which gives a fall of about eight feet and produces 109-horse 
power with a velocity of 86 revolutions per minute. As will be 
seen from the illustration, the turbines have a draught tube 
of 3ft. 6in. long by 4ft. 4in. diameter. The end of this 
draught tube is submerged in the tail water to the depth of 
three inches, completing the discharge by creating a suction. The 
dimensions of the turbine pit are 20ft. long and 5ft. Gin. deep, 
the other side of the pit being a continuation of the river. 
These same illustrations will show the method adopted for taking 
off the power; the turbines are connected to a horizontal shaft 
by a bevel gear wheel, which is again connected to the main 
driving shaft by a pair of iron and mortise wheels, which brings 
it up to the speed, viz., 160 revolutions. On the 
ground floor, and at the right-hand corner of the cross elevation 
through section C D, will be seen a governor, which is connected 
to both turbines by a small shaft and worm wheels which opens 
or closes the turbine gates according to the rise and fall of the 
tail water, which in this and most other rivers in hilly districts 
rises and falls rapidly. By the means of this governor the mill 
is driven regularly at an even speed, These turbines are so 
arranged that, should there be floods as high as three feet, the 
turbine would still give out sufficient power to operate the mill. 
On the floor above this—the roller floor—is a handle by which 
the gates of the turbines may be controlled with the greatest 
facility. 


A NEW SYSTEM OF SEWING OR CONNECTING 
LEATHER BELTS AND BOOT SOLES. 

A NEW system of connecting several thicknesses of leather, 
either in making double or triple thickness leather belting, or in 
affixing the soles of boots to the uppers, is being introduced into 
this country by Mesars. John H. Ladd and Co., of 116, Queen 
Victoria-street, where machines are being exhibited as used for 
attaching the soles of boots. The new system partakes more 
of the character of rivetting than of any other known method, 
the new rivets being made of metal-covered wax thread. Each 
fastener is thus a tubular rivet filled with firmly-enclosed 
wax thread. One of the chief objects of this tubular rivet 
or piece of metal-covered thread is a firm fastening, with greater 
flexibility than has hitherto been obtained with machine work. 
It would be impossible to explain the construction of the 
machines used without drawings, but we may say thatthe covering 
process is performed on a machine in which a strip of brass is 
pulled through dies which enclose the wax thread fed to it. 
The tube-covered thread from this machine passes to another in 
which the tube is roughened or corrugated circumferentially by 
small rotating discs with fine teeth. The corrugation helps to 
give the fastener a firm hold, and also to make it more 
easily flexible than it would be if the metal tube were plain, 
The edges of the strip are not soldered or brazed so as to 
make it into an actual tube. The next machine shown in opera- 
tion is one in which boot soles are affixed in a few seconds ; the 
machine pierces the leather, cuts off a length of the metal- 
covered thread, automatically adjusting it according to the 
thickness of the leather being fastened. 

The covered wax thread is then driven vertically into the sole 
of the boot. It thus presents an end-wearing surface ; the brass 
covering, as the leather wears, burrs over, forming a head on the 
outside of the sole, and prevents its working into the foot, an 
objection which attaches to other metallic fastenings. 


Royat InsTITUTION LectuRES.—The following lecture arrange 
ments are announced :—Professor Dewar, M.A., F.R.S., M R.1. 
six lectures—adapted to a juvenile auditory—‘ On the Chemistry 
of Light and Photography ;? on December 28th—Tuesday—and 
30th, 1886, January Ist, 4th, 6th, and 8th, 1887. Professor 
Arthur Gamgee, M.D., F.R.S., eleven lectures, “‘ On the Function 
of Respiration ;” on Tuesdays, January 18th to March 29th. Pro- 
fessor A. W. Riicker, M.A., F.R.S., M.R.L, five lectures, ‘On 
Molecular Forces;” on Thursdays, Jan 20th and 27th, Feb- 
ruary 3rd, 10th, and 17th. Professor F. Max Miller, M.A., 
LL.D., three lectures, ‘‘On the Science of Thought ;” on Thurs- 
days, March 17th, 24th, and 3ist. Carl Armbruster, Esq., five 
lectures, ‘‘ On Modern Composers of Classical Song ;” on Saturdays, 
January 22nd and 29th, Fe 5th, 12th, and 19th. The Right 
Hon. Lord Rayleigh, M.A., D.C.L., LL.D., F.R.S., M-R.L, six 
lectures, ‘On Sound ;” on Saturdays, February 26th, March 5th, 
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FRICTION AND LUBRICANTS, 


To Coulomb is generally accredited the first definite 
statement, or perhaps we ought to say tolerably defi- 


4 

466| nite statement, of the laws of sliding and rolling fric- 

, | tion. Subsequently, General Morin, by his experiments, 
did a good deal to prove the truth of Coulomb’s deductions, 


and for a very considerable period since the date of Morin’s 
experiments, 1830-34, engineers and scientific men have 


469| been in the habit of basing their own calculations on 


Morin’s coefficients. As education advances so also does 
the number of explorers in the field of science increase, 


" and statements and dogmas received as perfectly trust- 


worthy a quarter of a century ago, or even at more recent 
periods, aré now regarded—to put it mildly—as question- 
able, and received with hesitation. Morin’s experiments 
chiefly dealt with axle resistances, and were consequently 
limited in their range of application; and the adage, 

ter cases,” applies strongly to all that 
concerns the text of this article. Indeed, so exactly true 
is it, that he would be a courageous man who would 
now venture to give formule dogmatically. Formule 
there certainly are, but unless applied with extreme care, 
and with such a perfect knowledge of all the conditions 
present in each individual case as is usually very difficult 
of attainment, they cannot be expected to give results other 
than approximate, The subject is of great importance; of 
greater importance than is even yet fully realised by ma- 
chinery users, The further extension of the economical use 
of heat in power machines, especially through the medium of 
steam, is to a considerable extent dependent upon a more 
perfect ro bey the various phenomena observable 
about friction and the eftect of different lubricants upon 
them. Mr. Towers has by his experiments taught himself 
and his readers much, and we hope he will continue his 
researches. Others, we believe, including Professor Hele- 
Shaw, in this country, and Professor Thurston, in America, 
are also doing good work in this field of research. In proof of 
how important the lubrication question is as applied to 
steam, we may merely direct attention to the necessity of 
high piston speeds for the economical use of steam, and 
one great obstacle to the successful use of what is known 
as high-speed engines is the difficulty of keeping their 
rca | surfaces lubricated. The railway brake experi- 
ments during recent years have done much to supplement 
General Morin’s investigations, but too much care cannot 
be taken to bear in mind that the circumstances surround- 
ing the action of friction and lubricants in this connection 
are not present, for example, in the case of a high-speed 
engine, Even in brake trials many Ss conditions 
are present, for ever varying in their character. For 
example, let us cite one not very commonly treated of, 
though of course taken into account by special experts. 
Some sort of relation certainly exists between a load and 
the sliding friction produced by it, the proportion borne 
by one to, and dependent upon the magnitude of the other, 
and known as its coefficient will, however, be found, and 
has been found to vary considerably without any apparent 
cause. Well, then, suppose a train of coaches, londed as 
was the case at the Trent brake trials, with pigs of iron to 
make the moving load equal to what it would be if 
the same coaches were filled with passengers. Now 
it is obvious that the conditions affecting the trial 
where the iron loading was employed were different 
from those operating if the same coaches were loaded 
with passengers, because it is tolerably certain that the 
vertical position of the centre of gravity was not the same in 
the former case which it <oak tae been in the latter. 
At the time the brakes were applied the coaches were con- 
verted into so many levers of triangular form, the base of 
the triangle being the wheel base of the individual coach, 
and the vertical length of the lever the height of the 
centre of gravity from the surface or table of the rail ; hence 
the load on all the wheels forward of the perpendicular of 
the triangle exceeded the statical weight of the carriage, 
by an amount due to the stored momentum of the 
weight of the coach acting at the centre of gravity, 
minus the statical weight of the trailing part, tending 
to restore the coach to equilibrium. Then as regards the 
trailing wheels, an opposite action was set up, these being 
relieved of some part or all of the weight ordinarily borne 


by them. The increase of load on the rail through the 
alt 


leading wheels, and diminution thereof on the trailers, con- 
sequently varies from the instant the brake is applied till 
the coach comes to rest. Of course, it will be understood 
that we are assuming the wheels to be skidded and the 
matter of investigation to be the friction of the wheel on 
the rail. Even then, putting aside other disturbing 
influences, these alone vary so much that it is difficult to 
deduce any absolute law from them. 

It fortunately happens, however, in approaching 
this problem of friction and lubricants, that although 
it is one which, if taken in a general sense, is ex- 


tremely perplexing, if dealt with in any particular 
application, the matter may be considerably simpli- 
fied, and this is really the only practical method of investi- 
gation to pursue. It has been too much the custom to 
regard the problem as a general abstraction. Its truth 
really will be found, to quote Captain Cuttle, “to lie in its 


application,” and the applications are manifold. Professor 
ele-Shaw, in a paper read by him before the Liverpool 
Engineering Society, enumerates four points affecting the 


the | action of frictional resistances as follows:—(1) The effect 


of the nature of the substances in contact. (2) The varia- 
tion of effect with variation of pressure. (3) The effect 


_| of change of the relative velocity of the surfaces. (4) 


The effect of change of temperature. He does not 
distinctively state as a fifth item the influence of 
the nature of lubricant used, though in his subse- 
quent remarks he introduces this item, in connection 
with that of surfaces in contact. Indeed, we are of 
opinion that in investigating the problem of friction it is 
simply waste of time to consider its action in the case of 
what we may call pure surface contact, for unless in the 
laboratory the condition is never existent, and the ground to 
be gone over as regards the action of intervening substances 
or fluids is quite extensive enough without importing a 
condition never posers in practice. In fact, it is not the 
nature of, or substance composing the two bodies moving 
over each other, that engineers have to do with at all; they 
have only to do with the effect of a third body introduced 
between them. It is on this, and this alone, according to 
our theory, that frictional resistances depend, and it is grati- 
fying to be able to narrow the problem by so much. The 
various substances daily brought into frictional contact are 
not numerous, and the resistance set up between them de- 
pends—conditions of load, speed, and temperature bein 
given—altogether on the nature of the lubricant used, an 
not only on its nature, but also on its efficient application. 
It may seem to some of our readers that it is superfluous 
to speak of efficient application. It is very necessary, 
however, to accentuate this point. Here again we may 
aptly quote Captain Cuttle by observing that the value of 
the very best lubricant lies in its application. The mere 
pouring of oil into a hole over a journal neck is 
not applying it; much more than this is needed. 
The proper application of a lubricant is by no 
means an easy matter, and the means suitable in one case 
are not necessarily so in another. For very light running 
spindles lubrication is an easier thing than with heavy 
shafting, the are com- 
pressed so forei er, and the unguent is thinner in 
the former roma ss latter case. In fact, lubrication 
may be considered most perfect on the spindles of 
wood-working high-speed machines. The successful 
working of these depends almost, if not altogether, on 
such perfection that metal never comes in contact with 
metal. The axle really rotates in a bearing or bag --s0x 4 
of oil; in fact, an.oil sleeve surrounds the axle. Mu 
has been done of late years to improve lubricators, but 
much still remains to be done. One of the most valuable 
lessons taught by Mr. Tower's experiments is that con- 
cerning the relative effects of applying a given lubricant 
to different points of a journal. 

Professor Thurston, in an excellent paper read by 
him before the Society of American Engineers, at 
its meeting in Atlantic City last year, deals with 
the financial aspect of lubrication, and does so very 
thoroughly. He draws attention to the advisability of 
users of power and machinery looking to the annual 
cost of the lubricants they buy, and shows that they 
will find it to their interest to doso. He gives tables of 
the prices of different lubricants and of their relative 
values as such, and much valuable data besides. He has 
reduced his analysis to lar formula, and in proof of 
the financial importance of the question he quotes other 
authorities, as follows:—“ The amount of lubricating ma- 
terials in cotton mills has been investigated by Mr. 
Edward Atkinson, who finds that, in fifty-five mills 
working on similar fabrics, and among which a variation 
of 20 per cent. should not have been expected, the actual 
range was 350 per cent. Subsequently careful manage- 
ment reduced the average from 10°03 dols. to 6°67 dols. 
per 10,000 lb. of cloth made. Another and still more 
important effect of this investigation and the publication 
of its results was the expulsion from that: market of 
inferior and dangerous oils. The oils found in use and 
tested varied in quality to the extent of 300 per cent. 
The best oils for these mills were reported by Mr. 
Woodbury as being mineral oils mixed with some sperm 
or lard, and having a gravity of about 28 deg. to 32deg. 
Beaumé (sp. gr. 0°886 to 0°864). The total power used in 
these mills is found by Mr. Heathorn to average about 
0°75-horse power per loom, or 15°75-horse — per 1000 
spindles, and to vary from 0°5 to nearly 1-horse power 
loom, or from 11 to 22-horse power per 1000 spindles. The 
same authority finds the power demanded by engine and 
shafting alone to form from 17 to 34 per cent of the 
whole. The smaller of these figures represents the best 
practice, the higher figures show what may be expected 
with faulty arrangement and bad lubrication.” We agree 
with Professor Thurston that the expense of lubricants 
is one of very considerable importance to large consumers, 
not as regards the mere cost paid per annum for them, 
but as regards their value as reducers of friction, of 
power waste, of losses by wear and tear, by extra con- 
sumption of fuel, and by sundry other causes indirectly 
affected by them. We repeat that if friction and the 
power waste caused by it are ever to be practically dealt 
with or its ill effects reduced to a minimum, the remedies 
must be sought in treating each case as subject to its own 
special conditions; by ascertaining the most suitable lubri- 
cant; and, above all, by securing that that lubricant really 
is interposed between the rubbing faces. In fact, the 
remedy for friction waste must be sought for by a con- 
sideration of the matter in detail, not as an abstraction. 


THE NEW SOUTH WALES RAILWAYS. 

Since the publication of the article in our issue of 
November 26th, on the “New Railway Management Bill 
for New South Wales,” the following letter, dated October 
19th, addressed to the editor of the Sydney Morning 
Herald, by “Taxpayer,” under the heading of “ Why our 
Railways do not Pay,” has appeared. It so completel 
confirms all we said as to the mismanagement from whic 
the Railway Department suffers under the existing régime, 
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that we give it in full. “Taxpayer” says :—“ Now that 
the question of our railways not paying is engaging so 
much attention, I wish, with your permission, to say afew 
words on this subject, which is of so much importance to 
the whole community. We have, undoubtedly, a few lines 
of railway which cannot be made to pay under the best 

ment, as they run through poor country, and conse- 
quently the receipts are small but, on the other hand, by 
far the greater number of our lines are through good dis- 
tricts, and they earn a large amount of money. This 
being the case, the question naturally arises: Why do 
they not pay? The answer to this is, that far too much 
money is wasted on the so-called maintenance of the 
lines. It is not generally known to the public that 
our railways are constructed by one department and 
maintained, or rather, pulled to pieces, by another. When 
a line of railway and the station and other n 
buildings in connection therewith are completed by the 
Engineer-in-Chief for Railways, they are at once taken 
out of his control and placed under that of the Engineer 
for Existing Lines, the officers of whose department seem 
to have but one object—that is, to find fault with and undo 
the work done by the other department. Let any 
observant person travel along our railway lines, and he 
will cease to wonder why they do not pay. He will pro- 
bably be more surprised to find them doing so well under 
such a system of sinful waste and extra ce, for such 
it is. I could give many instances of works along the 
lines that have been pulled to pieces simply to make work 
for a lot of officials and highly-paid mechanics and others, 
and to throw discredit on the Engineer-in-Chief’s Depart- 
ment, under which they were constructed; but as I do not 
wish to encroach too much on your space, I will content 
myself with one. When the stock-trucking yards at Hay 
were built by contract under the Engineer-in-Chief for 
Railways, at a cost of £1200, a large gang of men and 
overseers were sent up to Hay by the Existing Lines 
Department to pull them to pieces. This they did, and 
rebuilt them to suit themselves. This is only a small 
matter com with some, but it will serve as an instance 
to show how the money is wasted. This kind of work is 
going on continually, and the public never hear what it 
costs; in fact, they know nothing about it. Our railways 
and tramways can be made to pay well, but never whilst, 
as in the case of the railways, one department is working 
against the other; and in the case of the tramways, 
nearly the whole of the earnings are swallowed up in the 
Government workshops by the same Existing Lines 
Department.” 

No stronger evidence, we think, could be given of the 
need for at once placing the management of the New 
South Wales Railways on some better footing than it 
stands at present. While every care and thought is 
exercised in the construction of the railways to keep 
down the cost compatibly with good workmanship—it 
having even been decided some time ago to adopt 60 lb. 


on many of the new extensions, in place of the 70 Ib. | 3Ppear 


and 751b. rails hitherto used, with the object of still 
further reducing the first cost where possible—any serious 
effort to minimise the cost of management and working 
seems to be the last thing thought of or attempted. We 
— to learn that the new Railway Management Bill, 
although it reached the stage of a second reading, was not 
further proceeded with when the Colonial Parliament was 
prorogued. We trust that the delay in dealing with a 
measure 80 important for the well-being of the Colony does 
not indicate a desire on the part of those in power to 
shelve the subject altogether. 


AN EXTRAORDINARY ENGINE TRIAL, 


In our two last impressions we have dealt with steam- 
engine trials of considerable interest. We have now to 
call attention to one yet more remarkable, which took 
place in Melbourne. The circumstances are so curious as 
set forth in a number of Melbourne papers that we think 
it advisable not to give the names of the competitors. We 
shall call one A. and the other B. It appears that A. is 
the agent in Melbourne for a leading firm of English 
portable engine makers. A show took place there last 
August, A. offered a prize of £20 for the best portable 
engine. Confident of success, he entered a compound 
engine by the firm which he represents, and applied to the 
firm for an engine for the purpose. The firm in question 
have always and cnmniatontiey refused to take in any 
portable engine competition, holding that such trials pro- 
duce racers, not commercial engines; and find that the 
reputation possessed by their engines acquired in daily work 
is sufficient to secure them plenty of orders. They flatly 
refuse to permit any of their engines to be entered for 
trial, and A. then bought an engine from the firm and 
entered it himself, the firm having no longer any control 
over what had ceased to be their property. B. was the 
agent for another eminent English firm, which has often 
competed at the Royal and other agricultural societies’ 
shows, and he entered two of their engines for trial. The 
conditions of trial were that the engines should be run on 
the brake and indicated. The judges were Messrs. W. 
Anderson, of Melbourne, and E. Jacks, assistant locomotive 
superintendent, Victorian railways. The points for com- 
petition were :—1st, the actual or indicated horse-power of 
the engines, their weight being taken into account ; and 2nd, 
the actual amount of fuel and water consumed per horse 
per hour. The Melbourne papers before us contain no 
particulars of the method of trial adopted, but one of them 
contains the report of the judges, which has, at all events, 
the merit of brevity. Itsays:—“ We have tested the exhibits 
as requested with the following result:—Exhibit No. 1458, 
actual or indicated horse-power 3421; fuel in pounds, 
0°329 ; water in cubic 8 1°66. Exhibit, No. 1459, 
actual or indicated “gt sige 32°57 ; fuel in pounds, 
0172; water in cubic inches, 1°31. Exhibit, No. 1460, 
actual or indicated horse-power, 17:17; fuel in pounds, 


0 637 ; water in cubic inches, 15. According to tests and 


indicator, 1459 compound engine is lowest in consumption | 


of fuel and water, and we recommend that the prize br: 
awarded to engine 1459, as per catalogue.” This was one | 


of the two engines entered by B., so A. not only lost his 
£20, but saw it awarded to a rival. 

Thereupon a lively correspondence began in the Mel- 
bourne papers, and the character of the trial was naturally 
enough assailed. We have not the least idea what the 
figures in the report quoted above mean, as an engine which 
gives 32°57 horse-power per 0°172 lb. of coal, and 1°31 cubic 
inches of water per hour is as yet unknown. The lettersin 
question give a curious picture of the way in which the trial 
was made. The first difficulty seems to have been to find an 
indicator. No one had one. After some trouble, Professor 
Kernot, of Melbourne, lent his to the judges, sending one of 
his pupils to use it. It turned out, however, that the indicator 
was not in good order, and fitted with a spring too strong 
for the pressures carried. The brake seems, as far as we 
can make out, to have been a makeshift Prony ; but appa- 
rently it did not deceive the judges much, for they paid, 
we are told, no attention tothe weight onit. Furthermore 
it seems that the gentleman who used the indicator is 
connected with the firm represented by B. Defending 
himself, he says that this connection was no secret, that it 
did not affect the accuracy of the di and that it was 
not likely he would let the valuable instrument entrusted 
to him by Professor Kernot out of his hands. To 
which it is retorted that while the low-pressure cylinder 
of B’s engine was being indicated, the brake load was 
increased until the speed of the engine was reduced 
from 180 revolutions to 120, while the calculations were 
all made for the former s It seems, further, that at 
a meeting of the National Agricultural Society it was 
decided by the Parade Committee that exhibitors should 
find their own brake and indicator. At a subsequent 
council meeting of the same body a report was brought 
up by a sub-committee appointed to investigate A.’s com- 
Plaints as to the way in which the trial been carried 
out. They reported that they did not consider the com- 
plaint justifiable, and recommended that the Society 
should take no further action in the matter. A discussion 
followed, in the course of which one gentleman made the 
peculiarly appropriate statement that he “ understood that 
the indicator was like a photographic apparatus, and could 
not go wrong.” If his experience refers to Melbourne 
pho’ phic apparatus, he will confer a boon on 
a multitude of Englishmen if he will put them in the 
way of obtaining apparatus that “cannot go wrong.” 
Such things are unknown in this country. A. has 
paid his £20 to the successful (?) competitor, and 
publishes as an advertisement a challenge “ to a fresh trial 
of the same engines upon the same terms and conditions, 
except that in this case each party shall — their own 
judges, and a referee to be approved of by both judges. 
Each competitor to deposit Do, to be given to some 
charitable institution by the winner. We have not yet 
heard whether the challenge has been accepted. 

We have in all this a very curious picture of colonial 
life. All the parties concerned, from the judges down, 
to have been in blissful ignorance of the very rudi- 
ments of that knowledge essential to the conduct of an 
engine trial worth the name. The judges, indeed, do not 
seem to have clearly understood what it was they had to 
find out. No contradiction has ap , 80 far as we are 
aware, of the ridiculous decimals contained in their report, 
and no explanation of what they refer to. The only ghost of 
an explanation is that the judges have worked by minutes 
instead of hours. Yet this theory will not bear the test 
of examination. For instance, ‘172 x 60 = 10°321b., and 
the engine must have burned more than this per hour as 
total consumption, while it is a great deal too much per 
horse per hour. It is possible, however, that the fuel was 
wood, and, taking this to be only one-third as efficient as 
coal, then 10lb. would probably be nearly right. But 
fancy a report worked out to minutes! Again, what a 
picture does the whole transaction about the indicator 
represent! With less than two indicators to be worked 
simultaneously, it was not easy to get any minutely accu- 
rate result, e judges apparently knew nothing about 
the instrument; at events, Mr. Lewis, who had bor- 
rowed it from Professor Kernot, would not trust them 
with it. We think we may say that so funny an 
engine trial was never before made. It may or may not 
be desirable that competitive trials of portable engines 
should becarried out in Australia. Whether itis or not is a 
subject open to discussion; but there can be no doubt that, 
if the trials are made at all, they should be made in such 
a way as to be beyond reproach. Reports on trials may be 
either very useful, or very much the reverse, to home firms 
—who are, we may add, comparatively helpless in the 
hands of their agents. It may not be very easy, for 
example, for the firm represented by A. to convince 
colonial buyers that they have taker. no part whatever in 
the trial under consideration; that it has been carried out 
against their express wish ; and that they do not ise 
it as anything more than a huge joke. We trust that the 
National Agricultural Society of Australia will be more 
careful in future. The Society will not add to its reputa- 
tion by permitting trials such as this was, to be fathered 
on it; and the reputation of colonial engineers as a body 
will not be enhanced by the voluminous—shall we add 
scandalous?—correspondence which has appeared in the 
Melbourne papers. 


COLONEL SCHAW ON COAST DEFENCE, 


Cotongt Scuaw, who has for some years past held the 
appointment at the War-office of Deputy-Director of Works for 
Fortifications, read a paper under the title of “ Coast Defence,” 
in the United Service Institution on Wednesday, December 9th. 
The position of the writer would be certain to call attention to 
his paper — from the interest that the subject has attracted 
latterly. lonel Schaw reviewed the changes and new features 
that have been developed during the last few years. He pointed 
out the need of efficient coast defence, both in the shape of 
works and armaments, and also of a system of handling them. 
The operations at Milford Haven brought out with great distinct- 
ness the paramount importance of having all the branches of 


defence organised under one head, so as to work with efficiency 
and not in a disjointed way. Many of the operations of defence 
are naval, such as the boat ; but these and 


the guns require to be brought into phy in concert with the 
application of electric lights, and also the fixed mines. Various 
new features were touched on, such as the laying of guns in 
front of moving ships by means of the position-finder of Major 
Watkin, and also the more problematical designs, such as the 
Brennan torpedo and Nordenfelt submarine boat. The relative 
advantages of batteries of various kinds were discussed, and the 
introduction of casemate shields, and the present proposals to 
strengthen shields were spoken of. Colonel Schaw dived alittle 
into the — of conjecture as to the future. He recognised 
the value of high-angle firing, and also of plunging fire at ships, 
and also of the system of scattering the guns, and in many 
cases moving them on to high ground some distance from the 
coast. The effect of machine guns on mantlets, he said, has 
caused great efforts to be made to decrease the ports, and this 
again has tended to develope position-laying, and has increased 
the value of breech-loading guns, which close the port much, 
more completely than can be done in the case of muzzle-loaders 
Apparently there is a serious idea of utilising Griison’s system 
of shields in certain places. Colonel Schaw described with a 
diagram a combination of means such as he thought suffi- 
cient for the defence of Plymouth Harbour. The overpowering 
of such a defence as he proposed was, he thought, so difficult 
that an attack need hardly be expected. Coaling stations and 
small ports, he thought, might be defended in a more slender 
way. He concluded in these words: “ The moral of my lecture 
is briefly as follows. Our national life depends on our com- 
merce, and our commerce on our command of the sea by our 
Navy—Navy and commercial shipping depend on secure harbours 
at home and abroad. Coaling stations abroad are to a certain 
extent being defended ; cial ports at home are either not 
defended at all, or defended only by mines, which though a 
valuable step in advance, are sadly incomplete without guns and 
flotillas. Our military ports, defended at considerable cost some 
twenty years ago, need revision of their defences to bring them 
up to date. Above all we need organisation for the proper and 
effective use of the means of defence we possess. As regards 
resisting invasion in force, or the bombardment or seizure and 
putting to ransom of our sea-coast towns, we must trust in a 
great measure to our Navy, and to our volunteers, military and 
naval; and a well-defined system of general coast defence, by 
which the existing forces may be used to advantage, and 
expanded where necessary, is much needed, and should be con- 
sidered and reported on by a suitable Commission and then 
acted on. All this means expenditure, and expenditure counted 
by millions. But it also means national existence in case of a 
great war, and who can say when this may be upon us! When 
it comes my hope for England is that we may be found ready ; 
if we are not, it will be far too late to hope for any useful 
result from any efforts or sacrifices we may then attempt to 
make, and national disaster will be the inevitable result of 
national supineness and parsimony in time of peace,” 


VALUE OF IRON AND STEEL. 


THE price of manufactured iron is a matter we have fuller 
information about than we have of many allied articles. In the 
North of England authentic returns are collected which may be 
classified, and a good deal of valuable information obtained. 
Thus there is now evidence that the value of the manufactured 
iron trade to the North of England has been greatly impaired by 
the advance of the steel industry. For the present year the 
value of the trade, on the basis of the figures to which we have 
referred, is not likely to be much above £1,340,000. This is an 
amount which is far below that of recent years—not to refer to 
those of high value and enormous production twelve or thirteen 
years ago. In 1885 the value of the trade—that is to say, the 
actual sums received for the manufactured iron made by the 
associated makers—was certainly above £1,725,000, so that 
there was a fall of some £380,000. In the year 1884 the value 
of the output was at least £2,500,000 ; and in 1883, when there 
was the largest. production of shipbuilding iron on record, the 
value of the output of the great district might be not unfairly 
stated as at least about £3,500,000. Thus, in the limited number 
of years under comparison, the decline in the amount of the 
sales of manufactured iron has been to the extent of £2,000,000 
and over, The figures might be given for previous years, but 
enough has been said to show the serious nature of the fall, 
which has, of course, taken place in the volume as well as in the 
average value of the work. The angles produced, for instance, 
are not half the quantity that they were three years ago, and 
the quantity of plates sold has similarly fallen off. But the fact 
that ship plates sold over the first quarter of 1883 at £6 8d. 10d. 
per ton on the average, and that they have now : en sold at an 
average over the months last reported on of £4 93, 4d., 
explains, as well as the lessened volume of the sales, 
the cause of the value of the output of the northern 
manufactured iron trade being so much less, «Against that 
decline, as far as the district is concerned, is to be set 
the upgrowth of the Bessemer and Siemens steel trade; and it 
is certain that the value of the two branches of the trade to the 
district, even with the low prices that have been prevailing, 
will have been about £1,500,000. Thus in the manufactured 
iron trade, and that which is its successor in one branch and 
—, in a second, there is not so great a falling off as had 

at first believed, for the decay of the rail trade in iron has 
been almost entirely met by the growth of the steel trade, 
and thus there is a counterbalance as there is in the plate 
manufacture, as far as the substitution has already taken place. 
There is leas paid in wages in the newer form of the metal; and 
there is the further disadvantage that a large part of the ores 
that are used in the production are ores which are imported ; 
whilst in the older form there was not only more labour used 
in the production of the finished article, but there also was used 
an ore almost exclusively produced in our own country, and the 
labour in raising which was necessarily British. But there is 
this to be said—that the demand of the world is increasing for 
steel instead of iron, and if we have not ores of our own enough 
to satisfy our needs of the suitable kind, it is well that we are 
able cheaply to obtain others, and thus to retain here the 
smelting ua | the conversion. of the ore into whatever kind of 
metal may be needed by a changeable demand; and the 
value which has been spoken of is that of the finished iron or 
steel, but that is used again in construction, and is greatly 
enlarged in cost before it reaches its final state. 


THE Society oF AGRICULTURAL ENGINEERS. — The annual 
dinner of the members of this Society took place on Wednesday 
evening, Mr. H. D. Marshall, of Gainsborough, — in the 
chair. Lord Morton, Mr. Ww. Anderson, Mr. J. E. Ransome, Mr. 
W. N. Nicholson, Mr. David Greig, and large numbers of — 
sentative men, were present, In the 5 es after dinner, Mr. 
Marshall and others dwelt upon the state of trade, on some de- 
sirable alterations in railway rates, on tariffs, on federation, and 
on the extension of the functions of the Society. i 


| 
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LITHRATURG, 


The Naval Annual. By Lord Brassey, KC.B. Portsmouth: 
Griffin and Co., 1886. 

Wuatever opinions are formed of the value of this 
work—and they will be doubtless of a varied nature—few 
will be inclined to withhold their praise from the author 
for his meritorious exertions in collecting and placing 
before the public information respecting our own and other 
navies which hitherto has only been obtainable by consult- 
ing a great mass of literature. This country is fortunate 
in ssing men like Lord Brassey, who have both the 
inclination and the means for an undertaking of this kind, 
involving, as it does, considerable labour and no little cost, 
for which, at the price this book is sold, there can be little 
return, Having said this much, we are bound to confess 
that a careful perusal of the Annual is attended with dis- 
appointment at the omission of much we should expect to 
find, and the insertion of matter which might well have 
been omitted. The first volume of the “ British Navy,” 
by the same author, gave an admirable account of naval 
construction in this and other countries up to the year 
1882, including detailed lists of the armoured and un- 
armoured vessels by all nations, What was 
wanted therefore in 1886 was a review of the alterations 
and additions during the interval, showing modifications 
in construction at disposition of armour, progress in 
manufacture of ordnance and guns afloat, improvements 
in gun mountings, description of the locomotive tor- 

oes now employed, advance made in the — 
tion of electricity for powerful single lights and the 
illumination of ships’ interiors, the defence of ships 
against torpedoes given by the double bottom and cellular 
system, as well as the external protection by nets, the 
development of machine guns and the extension of the 
principle to larger calibres, increase in dimensions of tor- 
pedo boats, with description of the latest types, and other 
subjects interesting to professional men, if not to the 
general public, Several of these subjects are not alluded 
to in this work, while others are dismissed with a few 
lines. 

The Naval Annual is divided into three sections and an 
appendix. Section I. deals with recent naval administra- 
tion, and is chiefly concerned with a defence of Lord 
Northbrook’s Board, of which the author was for some 
time a member. It would serve no useful purpose to 
criticise at length Lord Brassey’s remarks on this subject. 
The voice of the country was almost unanimous in a 
demand for a more powerful navy, and he says himself, 
“The truth is that at the bidding of the nation we entered 
upon a new policy.” But this is hardly an accurate view 
of the situation at that time. Whatever exertions had 
been made in previous years, we had failed to retain that 
indisputable superiority at sea which even the most rigid 
advocates for economy have from time immemorial 
considered essential for this country. To regain that 
superiority cannot therefore be termed a new policy, and 
it is difficult to concede success to an Administration which 
requires external pressure to render efficient such an 
important Department. In a speech delivered at Bristol 
in 1881 Lord Brassey pointed out that in the four previous 
years the French had spent considerably more on armoured 
construction than ourselves, and added, “ From an English 
point of view it seems impossible to justify the lavish expen- 
diture of the French; and I would venture to hope that the 
friendly representations of our Foreign-oflice would not be 
without effect in relieving us from the necessity of 
imposing additional burdens on the British taxpayers.” 
He must be sanguine indeed to imagine that our neigh- 
bours would alter a deliberate policy in deference to an 
suggestions on our part, however keen their sympathy with 
contributors to the revenue in this country. We have some 
recollection of similar representations made by one of our 
eminent statesmen to Napoleon III., when the latter justl 
observed, though with some natural irritation, “ Let eac 
of us build what ships we consider the interests of our 
countries demand.” e cannot follow a better policy, not 
losing sight of the fact that our interests at sea are 
infinitely greater than those of any other nation, and that 
any notable increase in European navies must be met by 
<a efforts on our part. 

We have had a after comparison between the 
English and French fleets, based on varied data, few of 
which have teeny to accuracy. Lord Brassey at- 
tempts to do the same thing in Chapter II. We are given 
the number of the armoured ships of both nations in 1885, 
and what their relative strength will be in 1890. It is 
stated that last ‘igs the numbers stood at fifty-five English 
to forty French ironclads, but that in 1890 it will be 
seventy-two to fifty-one. We presume this means if none 
of the older vessels are converte1 into transports, sold, or 
otherwise disposed of—a measure extremely probable in 
several instances, In a comparative statement of the 
armoured battle-ships of France and England at the 
end of March, 1890, in which the less important ships are 
eliminated, the numbers are given as forty-six English to 
twenty-eight French. Lord Brassey has divided them 
into two classes. The first class consists of ships over 
8500 tons displacement, with hulls of iron, and protected 
with not less than 9in. of armour. He includes twenty- 
two English and ten French vessels in this class, 
The second class consists of ships with less than 8500 
tons displacement, and hulls of iron or wood, pro- 
tected by not less than 8in. of armour. In this class he 
includes twenty-four English and eighteen French ships. 
These tables give the displacement, — maximum 
armour, heavy armament, and date of launch. We are 
unable to concur in this system of classification, and believe 
it cannot afford an accurate view of the relative strength 
of the two navies. For instance, the Hercules is p in 
Class oe the Conqueror is relegated to the second 
class, But the former is inferior in every respect except 
size, and would have no chance against the other in an 
action, if both were equally well handled. The 18-ton 
muzzle-loading guns of the Hercules would have little 
effect upon the 12in. steel-faced armour with which the 
turret and water-line of the Conqueror are protected, 


while the 43-ton breech-loading guns of the latter would 
easily penetrate the 9in. armoured water-line of the 
Hercules and the six iron plates which protect her guns. 
The torpedo equipment of the Conqueror also is much 
more powerful, and her speed at least two knots in excess 
of the other. The Hero, a sister vessel to the Conqueror, 
is likewise placed in Class IT. 

At the date of her launch in 1868, the Hercules was the 
most powerful ship afloat, but she certainly now cannot 
be considered equal to many ships of less dimensions con- 
structed in the last ten years. Tn the French list we find 
the Indomptable and Terrible, with their 20in. of armour, 
and two 75-ton guns, placed in the second class because 
their displacement is less than 8500 tons. The fact is that 
to classify ironclads requires an intimate knowledge of their 
equipment and capabilities, and it cannot be based on the 
three conditions laid down by the compiler of this annual. 

In the chapter on foreign squadrons will be found some 
excellent suggestions and remarks with which all will 
agree. The author states that “the mistaken application 
of the shipbuilding vote in past years, in the construction 
of a large number of vessels of slow speed, absolutely 
inefficient in time of war, is much to be regretted.” 

Our unarmoured cruisers are referred to, and it has long 
been a subject of complaint with naval officers when in 
command of corvettes, sloops, or gun vessels, that the 
French ships they met were superior in speed under steam. 
The authorities seemed quite unable to grasp the import- 
ance of the fact that steam had replaced sail as the 
principal motive power. French corvettes of the Sané and 
Seignelay type, launched in 1870 and 1874 respectively, 
with a displacement of 1900 tons, were given a speed of 
fifteen knots, while our corvettes of the Comus class, 
launched in 1878, with a displacement of 2300 tons, have 
only a speed of thirteen knots, This disparity extends also 
to the smaller classes, Fortunately we have at last seen 
the error of our ways, and in later vessels speed has been 
more considered, The author advocates a reduction in the 
lengths of ships’ commissions, on the ground that it would 
in many cases conduce to economy, and render the service 
more ular with seamen than it is at present. Service 
abroad should certainly not exceed three years ; though it 
is not uncommon, especially with small ships, for their 
absence to extend to four years. The vexed question of 
belts and central citadels receives impartial treatment in 
Chapter VIII. We are inclined to agree with the state- 
ment that “in the latest French designs produced by 
naval architects of the highest ability we find, on com- 
paring their ships with our own, that with ships of equal 
dimensions every advantage they obtain over ourselves in 
one element of fighting efficiency involves the sacrifice of 
some other element to which our naval advisers attach a 
higher importance ;” and further on, “The more this 
subject is considered the more strongly must the convic- 
tion be established, that it is impossible to produce a 
perfect ship, with which a competent critic would have no 
fault to find. The most successful design is at best a com- 
promise.” Whether a given weight of armour is best 
disposed in a thick continuous belt at the water line, or 
horizontally in the ieee of a deck, can only be a matter 
of opinion till decided by the stern test of war. 

An endeavour is made in Chapter X. to extenuate the 
tardiness of the Admiralty in augmenting our torpedo 
flotilla. Coast service torpedo boats are stated to be the 
arm of the feeble, and efficient chiefly for defensive pur- 
poses. It is unnecessary to controvert such reasoning, and 
the author does not appear to disapprove of the large 
increase which has lately been made in our number of 
these boats. Approval is expressed of the Scout, and a 
favourable comparison made between her and a new French 
vessel, the Condor. As the latter is 150 tons smaller than 
the Scout, and has an equal speed, her inferiority is not 
apparent, taking into consideration the qualifications neces- 
sary for a seagoing torpedo vessel. The description given 
of the Bombe class—a smaller type—is limited to their 
general features; but they constitute an important addition 
to the French Navy, which we are now emulating with 
four of slightly larger dimensions. Lord Brassey considers, 
“Tt should be our policy to develope vigorously the strength 
of the Navy in seagoing torpedo vessels;” but our efforts 
at present do not indicate any such intention. A more 
definite statement of the views of the author in this respect 
is found in his — of proposals made by Lord Charles 
Beresford in the House of Commons, that next year’s esti- 
mates should include five vessels of the Australia class, 
twenty cruisers of 2000 tons and twenty knots, four new 
Heclas, sixteen of the Grasshopper type, and forty large 
torpedo boats. Now that Lord Charles is a member of the 
Board of Admiralty, he will be able to bring his views with 
increased effect before his colleagues, and we hope with 
some success, 

In reference to future armoured construction, Lord 
Brassey recommends that on completion of the ironclads 
in hand we should pause and turn our attention to the 
reconstruction of existing ships. He suggests beginning 
with the Audacious class, improving the armour, armament, 
and engines. We believe the result would not be satisfac- 
ber and that money so spent could be more advantageously 
laid out on new vessels. Thousands of pounds have been 
expended already in tinkering up the earlier ironclads. 
As an example, £50,000 was spent eleven years ago 
in changing the armament of the Minotaur from 
7in. to 9in. muzzle-loading guns, giving her new 
boilers, and adding certain appliances to improve 
her efficiency. The change of armament involved an 
almost entire reconstruction of the hull, and the new 
were practically as obsolete as the ship when on 
board. We are constrained to think that had the temptation 
to continually repair our earliest ironclads been resisted, we 
should have d to-day a greater number of first-class 
vessels, It is melancholy to note that the two flaghips of 
the Channel Squadron are such ancient constructions as 
the Minotaur and Agincourt. In the chapter on the 
manning of the Navy high tribute is paid to the efficiency 
of the officers and men, and some good suggestions are 
made in reference to the Reserves. After giving an 
interesting account of the operations of the evolutionary 


squadron under Admiral Hornby last year, and the 
peonge of some French torpedo-boats from Brest to 

‘oulon, Section I. concludes with a few remarks urging 
less self-depreciation and less “ey spirit in dealing wit 
the Navy. We are informed that it was the aim of the 
Sey with which the author served to try and dis- 
courage the extravagant expenditure of continental Powers 
by an example of moderation, and he deeply regrets our 
= example was not followed. This principle, so excel- 
ent in theory, is hardly capable of realisation in the 
present condition of European politics, and few will wish 
to see the experiment repeated. Section II. gives detailed 
lists of British and foreign armoured and unarmoured 
ships. They are arranged alphabetically, which is not a 
convenient method where such great variety of types 
exists, This is especially the case with unarmoured ships, 
which are more easily classified than ironclads. Displace- 
ment, speed, and armament give a fair indication of the 
relative power of these vessels, and if so arranged we 
should see at once how deficient in speed are the majority 
of our corvettes, sloops, and gun-vessels. Attached to 
these lists are some useful notes on the newer ships of the 
different navies. This section also contains some excellent 
diagrams of numerous vessels, many of which are, how- 
ever, contained in Vol. I. of “The British Navy,” and 
might have been omitted here with advantage. Section ITI. 
contains an exhaustive treatise on armour and ordnance, 
mainly compiled by Captain Orde Browne, R.A., which is 
full of interesting matter. In the appendix will be found 
a quantity of valuable information and statistics. In the 
extracts from the report of the Commission appointed to 
consider the French Navy Estimates for 1886, we note 
that the French at any rate do not consider their Navy 
will bear favourable comparison with our own, and further 
exertions are recommended, 

The tonnage of the merchant navies of the principal 
maritime countries of Europe and the United States are 
iven for each decade since 1830. We should like to 

ve seen this supplemented, if possible, by a return of all 
the merchant steamers of 14 knots and upwards possessed 
by these nations. All the illustrations are well executed, 
and Messrs. Griffin and Co. deserve hearty commendation 
for the way in which the book has been brought out. 
Finally, we may state that, though compelled to di 
in many instances with the author, and to criticise freely 
the compilation of the Naval Annual, we are enabled to 
assert that no —- work has placed before the public 
so much useful and varied information as is contained in 
Lord Brassey’s publication. 
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A NEW TORPEDO BOAT. 


On Friday last an official trial was made of No. 79 torpedo 
boat, built by Messrs. Yarrow and Company, Poplar, for the 
Government, when the speed realised was such as to surpass all 
Lang records of similar craft in the service. The boat was 
oaded in accordance with the Admiralty conditions, and tue 
trial took place below Gravesend. The test consisted of a con- 
tinuous run of two hours’ duration, during which time six runs 
were made on the measured mile at Lower Hope (three with and 
three against the tide), giving a speed during the entire run of 
22°392 knots per hour, the highest recorded pair of miles being 
over 23 knots. After the above results had been obtained a 
series of trials were undertaken for mancouvring power. When 
going ahead the boat turned in a circle the mean diameter of 
which was 85 yards in 58 seconds ; when going astern the circle, 
of which the diameter was 65 yards, was completed in 65 
seconds. One important feature of the boat was that when 
turning it had practically no heel whatever, a matter of great 
importance with respect to the efficient discharge of torpedoes 
from the side. It was also exceptionally free from vibration at 
all speeds, a glass of water full to the brim remaining unspilt on 
the table. The Admiralty authorities express themselves highly 
pleased with the working of the machinery, and with the per- 
formances of the boat, which possesses exceptional speed with 
remarkable turning powers. Instead of these first-class torpedo- 


boats being all completed for sea at Portsmouth, the Admiralty” 


have ordered them to be distributed between Chatham, Ports- 
mouth, and Devonport. Two will be sent to the western port 
on Saturday, and ten more are to be sent round on receipt at 
Portsmouth from the contractors. The complete particulars of 
the boat are as follows :— 


Load carried . 10 tons. 


Turning cireles—Going ‘ahead: To port, 80 yards diameter, in 
To starboard, 90 yards diameter, 

Going astern: Starboard, 0 yards diameter, in 

To port, .> yards d‘ameter, in 


| 
| 
Tbe. ins. h. | knots, 
23°¢8 
139 | | 9 | 40 | 2 | 29-84 
uo | 6 | %& | 400 | 2 32 | 98°68 
22°18 
wo | | 2% | 
Mo | | | 2 90 | 
Mo | 2 | % 403 | 2 | | 
wo | 6 | 2% 401 | 2 80 | 24-00 22-43 
22°40 
140 | 62 | | 401 | 2 58 20°¢0 | 


Mean speed, 22°39 kxots, 


~~ 
Vibration none. 
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MESSRS, ROBEY AND CO., LINCOLN, ENGINEERS. 


SHOW —HORIZONTAL ENGINE, WITH SINGLE PROELL CUT-OFF GEAR. 


THE SMITHFIELD CLUB SHOW. 


Visitors to the Smithfield Club Show in 1886 will find 
little as regards steam machinery to stimulate their 
attention. In the old places they will find the old firms, 
all showing engines so like those they have shown before 
that only an almost microscopic examination can detect 


any change. The most noteworthy feature of the whole 


exhibition is, we think, the manifest progress of improve- 
ment in finish. Possibly this is a result of the higher 
education of engineers, most probably it is not anything 
of the kind, but rather the result of a growing perception | 
that, given the proper appliances and the knowledge how 


to use them to the best advantage, it is just as easy and as 
cheap to make a highly-finished engine as not. But it must 
not be forgotten that the use of the buffing wheel does not 
necessarily mean finish; and thatarod is not necessarily round 
and parallel when it leaves the lathe because it has been bur- 
nished. Among certain makers no doubt there is apparently 
a total lack of intelligence concerning what finish a and 
does not mean. To these gentlemen, plenty of bright work 
got up dead smooth, pretty paint subdued in tone and, 
zsthetic in effect, plenty of brass, and probably of 
nickel plating, imply perfect finish. Need we say that how- 
ever good these things may be in their way, their presence in 
no way implies the concomitant existence of true finish, 
which cannot perhaps be better defined than as form, 
surface, and material perfectly adapted to the ends which 
each part of the machine has to fulfil Now without using 
a micrometer it would be impossible to say offhand on 
simple inspection how far a portable or stationary engine 
is finished in this sense, or in the sense of mere glitter and 
show; but it is not impossible for any engineer to dis- 
tinguish broadly between the two; and using this power of 
discrimination, we have no difficulty in repeating that the 
engines shown this year in the Agricultural Hall at 


Islington are on the whole, and, as a class, better finished ; 


than usual. | 
There are no engines in the place which call for any 
special mention or differ materially from those exhibited at | 
any of the recent shows, nor can we learn that there is | 
much prospect of development in the immediate future. | 
Messrs. Richard Garrett and Sons, of Leiston, show one of | 


power at a time, from 27-horse power down to 7-horse 
power. When the load was all taken off, the engine ran 
4 per cent. faster than when it was all on. A governor of 
such simple construction which will do this deserves 
mathematical investigation. 

History, it is said, repeats itself. Messrs. Robey and Co, 
show a little undertype engine, which, small as it is, has indi- 
cated 14-horse power. Its nominal power is 4-horse ; it has 
a boiler closely resembling that used forty years ago by Bury 
for locomotives—that is to say, there is a vertical cylindrical 


| fire-box shell with a dome top and a horizontal cylindrical 


barrel. The fire-box is of peculiar shape ; it is a cylinder 
with a portion of one side fiattened to form the tube-plate. 
The beauty of this boiler is, that there are no stays of any 
kind in it, and that by taking off the manhole cover on 
top of the dome the first 15in. in length of the tubes can be 
sliced down and cleaned in a way not possible in any 
other form of locomotive boiler with which we are 
acquainted. The whole boiler is made of steel; there are 
three plates in the outer fire-box and three in the inner, 
and some very heavy stamping is necessary to produce the 
requisite form. Such a boiler would have been impossible 
ten years ago, because the plant and the material for 
stamping of this kind hardly existed, except on paper. 

Another example of what can be done by stamping is 
supplied by the very excellent vertical boiler shown by 
Messrs. Davey, Paxman, and Co., of Colchester. We have 
recently illustrated this boiler. That shown at the Smith- 
field Club Show is a large boiler capable of doing a good 
deal of work. 

It would serve no purpose whatever to give a list 
of all the engines exhibited, and our notice of them could 
be nothing more. The only real novelties at the Show are 
the two boilers we have just described. All the well- 
known firms are exhibitors, and when we say that their 
engines will fully maintain their respective reputations, or 
even enhance them, we have said all that is necessary or 
likely to interest our readers. 

Of traction engines a considerable number is shown, 
Messrs. Edington, of Chelmsford, have made a considerable 
advance on their past efforts. The fly-wheel of their engine 
is a wrought iron disc with a cast iron angle rim. In 


their large compound portable engines. Large as it is, how- | Spring wheels only two types seem to survive of the multi- 


ever, itisnot the largest made bythe tirm. This isintended for 
electric light work, and it is fitted with a wrought iron ash- 
pan, competent tocarry the fire-box end when the road wheels 
are removed. Thus it proves a very handy machine for 
temporary electric light installations, such as at exhibitions, 
&. We understand ‘that the firm are now carrying out 
experiments of an important character with a view to 
fitting all their compound engines with balanced slide 
valves, the use of which has been rendered desirable by 
the adoption of high-pressure steam. The firm shows two 
engines, one of which is fitted with Pickering’s patent 
governor, the other with a modification of the same idea, 
but really constituting a distinct type of governor. It is 
to be regretted that no mathematical investigation of this 
very peculiar governor has yet been made. It depends 
for efficiency on two multibladed springs, and the action is 
complex. When the balls are at the lowest point, their 
wer of compressing the springs is not the greatest, 
use the springs act to advantage. As the balls rise, 
the efficiency of position of the springs diminishes, but the 
efficiency of elasticity augments. The governor is not 
astatic, but it has much in common with an astatic 
governor. We have tested an engine fitted with it, which, 


with the common throttle valve, kept time within less 


than 2 per cent., while the brake load was reduced 5-horse 


tudes that have appeared at various times—those, namely, of 
MacLaren and Aveling and Porter. The former are those 
fitted to a traction engine by Messrs. MacLaren, of Hunslet, 
the latter to engines by Messrs. Aveling and Porter, Fowler 
of Leeds,and Burrell of Thetford. The last-named firm show 
an engine new in certain details, or rather proportions, the 
brasses being made very long, and the wearing surfaces 
augmented all over the engine. It is a noteworthy proof 
of excellence, and the confidence which exellence inspires 
in the maker’s own breast, that Messrs. Burrell are now 
giving guarantees of as much as seven years with their 
traction engines, barring the fire boxes, as a matter of 
course, which no one in his senses would think of 
aranteeing. 

The whole number of engines shown, stationary, portable, 
fixed, &c., is probably quite equal to anything seen at the 
Smithfield Club before, all ‘the makers being very fully 
represented. 

essrs. Robey and Co. exhibit a 10-horse fixed engine, 
fitted with Proell expansion of the single form, which acts 
upon one equilibrium throttle valve only, as shown by the 
accompanying engraving. In this the gear is shown as 
applicable to any existing engine, the gear acting as a dead 
beat throttle valve, cutting off the steam as it enters the 
steam chest. Some idea of satisfactory working of the 


arrangement may be gathered from the two diagrams 
annexed, taken with the engine running heavy and light. 
The Proell gear, as applied to double-ported valves and 


| 


\ 


ATMOSPHERIC LINE 


acting upon two expansion valves, was illustrated in THE 
Eneineer of the 7th August, 1885, and 2nd July, 1886. 
A sectional engraving of the single gear as acting upon 


>»! 


BOILER PRESS: 75L8S. 


ATMOSPHERIC LINE 


a circular equilibrium valve was given in THE ENGINEER 
of December 11th, 1885. 

Messrs. John Fowler and Co, exhibit a balance plough, 
in which the supporting axle is carried in a slot, as shown 
in the accompanying engraving; so that although the axle 
may be set in the centre of the 


eK slot, as indicated by dotted 
Mog. lines, the plough being then 
balanced and in trim for 


travelling, it is put out of 
ey balance by the ake upon the 
f, hauling rope, which causes 
the axle to take one end of the 
slot. In the diagram the 
plough is being hauled in the 
direction of the arrow c, and 
the axle has taken the posi- 
tion shown, and the plough 
is consequently considerably 
out of balance, the part B being the heavier. By this 
very simple means the plough is more easily kept in the 
ground than when the part which is making the furrows 
is balanced by the part A which is up in the air. 

Messrs. Garrett and Sons exhibit one of their well-known 
thrashing machines, to which they have fitted road wheels 
which are combination wood and iron, the mg being 
fitted with nuts which screw against large collars bearing 
on the inside of the felloe. ey may thus be set out 
tight and any shrinkage easily taken up, thus securing the 

vantages of the iron centre and spokes with that of the 
wood felloe, and overcoming the objections to wood wheels 
in hot climates. 
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J. and F, Howard exhibit their sheaf binding | rises, because the spaces in tion with it d until the f th ‘ne, because it could only operate against the 
as to thraghin for end of the downstroke. As the piston moves upward again the of the It that the diagram 


straw, and they show a very simple form of cradle attach 
at the rear of one of their sheaf binding reapers, so as to 
receive and drop the sheaves with a very slight fall and at 
intervals, which may be determined by the driver, or held 
whilst passing round corners or over thin patches. Messrs. 
Howard also show specimens of their excellent light 
railway for farm, plantation, and contractors’ purposes. 
This is the simplest light metallic railway made, and ought 
to find extensive application, and could no doubt be used 
for permanent way of considerable weight. 

Among the new exhibitors are Messrs, Philip Pierce 
and Co., of Wexford. This firm exhibits a remarkably 
well finished mowing machine, apart from the esthetic 
ornamentation. It has enclosed gearing well made, and a 
good arrangement for putting in and out of gear. The 
same firm exhibit a section of an American tumbler horse 
rake, as made by them, with the teeth so fastened that 
half of them may be readily removed when the rake is 
required only for gathering, or they may be replaced in a 
few minutes if required for raking. Messrs, Pierce and Co. 
are probably the only makers of these inplements in 
Ireland, but these show what may be done on the other 
side of the St. George’s Channel. 

Mr. W. Bone exhibits an ingenious corn and seed 
separator, in which an inclined jog tray A is made of pieces 
jointed like a roller shutter, a travelling over rollers B 
and B'. These pieces are covered with perforated zinc, 


and the holes in the zinc are carried a slight distance into 
the wood. The rollers and tray together receive a recipro- 
cating movement of short range. rley fed on the upper 
part of the separator tray gradually finds its way off at 
the bottom, but any seeds and broken grain it may con- 
tain are carried to the top by the holes and then dropped 


off. 

Mr. T. Corbett shows a winnowing and dressing machine, 
in which the sieves receive a rectilinear reciprocation 
instead of an angular motion as is usual, The sieves 
mounted in this way will perform more work in a given 
time, as the movement is the same in every part, instead of 
varying from a very small movement at the receiving end 
toa maximum at the outer end, az in the usual swing and 
pivot mounting. 


LETTERS TO THE EDITOR. 


ts. 


THE EFFICIENCY OF SINGLE-ACTING ENGINES, 


Sir,—Ref to your leader last week on the ‘‘ The Efficiency 
of Single-acting Engines,” after following the course of the steam 
from the high-pressure cylinder to the receiver, and from the 
receiver to the low-pressure cylinder, you go on to say :—“‘ If this 
is the cycle of the engine, then the receiver power is to be deducted 
from the total power.” . . it is not the cycle, then we entirely 
fail to understand what is.” . . “If it is, then there was no more 
reason for diagram the — 

ing one from any compoun receiver, Pe is 
ing ove 


These three alternative methods of trea the matter are 
rather confusing. The first and third begin, ‘If it is the cycle,” 
and lead apparently to very different conclusions; the first being 
that the receiver diagram ought to be deducted, and the third that 
there is no reason for taking such a diagram. Surely, if it is to be 
deducted, that is a reason for taking it. The conclusion to which 
the second alternative leads hardly helps matters. The fact is “‘it 
is the cycle ”—that is to say, you correctly trace the course of the 
effect upon the power of the e' . é receiver diagram ought 

neither to be ignored nor deducted, but it must be added. a 
You ask me to favour your readers with an explanation, and I 
will endeavour to do so, The enclosed diagrams will explain the 
action of the engine. In Fig. 1, H is the high-pressure cylinder, 
R is the receiver, and L is the low- 
pressure cylinder. Fig. 2 shows the dia- 
grams from these three spaces, the 
arrows show the direction in which the 
piston is travelling as each line is 
. The steam enters—and is ex- 


and d the latter of the stroke 
it expan uring the 
upstroke it passes away: 
the case of the Chelmsford engine—into 
the atmosphere. Each of the three 
variable spaces H, L, and R, must be in- 
dicated, because the varying pressures in 
each affect the power of the engine. If 
there is variation in pressure on the lower 
side of the high-pressure piston, it must 
tell either for or against the engine. It 
cannot be ignored. Either therefore—to 
Fic.1 take your rough figures—the engine was 
using 27 lb. of water per indicated horse- 

Engineers do not usually indicate the variations in pressure in 
the receiver of an ordinary double-acting compound pa. wen for the 
cylinder diagrams already show them so far as they affect each 
side of each piston. In this case, however, unless we take a diagram 
from the lower side of the high-pressure piston, we have no means 
of ascertaining the varying pressures which affect it during its 
upward and downward movement, There is therefore every reason 
for taking such a diagram. ‘You say that there is less reason than 
in other cases, because “‘ the high-pressure cylinder only plays the 
part of a valve chest to the low-pressure cylinder.” I shall be 
ob! if you will explain what you mean by this, and what bear- 

it has on the point at issue. 

ntil, on the downward stroke, the steam is cut off from L, the 
capacity of R is increasing and the pressure there is falling in con- 
sequence, As soon as steam is cut off from L the pressure in R 


SSG Gg, GG 


pressure remains approximately constant—there is a slight differ- 
result is the triangular-sha jiagram shown, an e point a 
issue is whether it is to be added to or subtracted from the power. 
Let us turn for a moment to the low-pressure cylinder; the 
atmospheric pressure on the under side of the low-pressure piston 
acts for the engine on the upstroke and against the engine on the 
downstroke, and as it is equal in each case it is not usually indi- 
cated. But if on the down stroke only the atmospheric pressure 
could be wholly or partially removed, there would be a gain in 
power, because there would be less pressure on the under side of 


A + 13) 
SS + c 


~ 
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the piston against the en than there was for it. In the case of 
the high-pressure cylinder, in Fig. 1, these are the precise con- 
ditions : During the downstroke the pressure acting against the 
engine, and indicated by the lower line of the receiver diagram 
EPG, is less than that acting for the engine on the upstroke, 
and shown by the upper line E G. do not add the 
actual pressure in the receiver to the power of the engine, but 
I take into account the power which is developed by the variations 
in pressure under the high-pressure piston, in the same manner as 
I take into account the power developed in a similar way above it. 
You deduct the power resulting from the difference in pressure, 
believing, apparently, that you are deducting the receiver back 
eg on the downstroke, and you draw certain conclusions 
rom the resulting figures. Had _ really deducted the back 
pressure on the piston, you would have deducted a power almost 

ual to that indicated in the high-pressure cylinder, instead of 
9-horse power merely. However, es good-naturedly compromise 
the matter, and let me off finally without any deduction at all. 
This, however, is very illogical; for referring to the receiver 
pressure, you say:—‘‘ At one time it is neutral, at the other it 
es back pressure ;” and such a state of things cannot be ignored. 

our sentence, taken by itself, correctly describes the facts; but 
you forget that one of the opposing pressures which, so to speak, 
causes the mean sew A on the upstroke—viz., the pressure against 


aM piston, has y been taken into account in the high-pressure 
m. 
“Treating the matter as a ledger account, we have :— 


For the engine. Against the engine. 
( Pressure indicated by 
by ) line ACD. Balance 
|) shown on H.P. dia- 
gram. 


| In space. | 


H {| Pressure in 
a line A B D. 


| indicated by 
2 | L { Pressure indicated by line MK L. Balance 

| line MIL. shown on L.P. dia- 

| gram. 

| Pressure indicated by 
3 R { Pressure indicated by line EFG. Balance 

| line E G. shown on R. dia- 


| gram. 
The three diagrams thus show the balance of power after deducting 
back pressure. You take no exceptions to items 1 and 2, viz., the 
H.P. and L.P. card, but for 3 you substitute :— 


| For the engine. 


| Pressures indicated by 
| | line E G, being the | Neutralised by 
| upward pressure on indicated byline ACD 
upstroke, Leavinga |} being the downw: 


It is this balance which puzzles you, and no wonder, for if four 
be substituted for three in my ledger account, it will be seen that 
ACD is charged twice over, although it only occurs once in the 
revolution, The high-pressure cylinder diagram shows the mean 
eg in that cylinder, but in explaining the action of the steam 

rom the point of view of its positive and negative action on the 
= at any one time, you must also ider what is b th it. 
f you take the pressures above and below the piston on the down- 
stroke in the same way as you take them on the upstroke, you 
will find that they show a power considerably in excess of that 
shown by the high-pressure diagram. Fig. 3 shows this graphically. 
The outline of the whole diagram gives the true net pressures for 
the engine on the downstroke. The outline of the sectioned central 
part shows the true net pressures against the engine on the up- 


Against the engine. 


shown by line EF G. 


— 


Fic.3 


stroke. Of course, the result is the same whether you look at Fig. 1 
or Fig. 3; but you, in your article, introduce a little bit of both, and 
of course they overlap and bother you. No doubt recent editorial 
swreauiee with engines which produce unusual diagrams from unex- 
pected places cannot fail to have made both you and your readers 
suspicious ; but what I have said will probably be sufficient to show 
that it is right to count the receiver diagrams as power, instead of 
either ignoring or deducting them. I may add that the matter was 
very thoroughly discussed before the report was prepared. 
further and more exhaustive trials, we are now, as we said last 
week, making preparations for such trials, and we be glad to 
afford Pony any facilities you like for witnessing them. 
London, December 8th. P. W. WILLANS. 


[We and Mr. Willans have been at cross purposes, due to the use 
of the words “‘ receiver horse-power ” in the report of Mr. Macfar- 
lane Gray and Mr, Liveing. As we understood the report, the 
small diagram was held to represent power vera gs beneath the 
high-pressure cylinder, and this must be dedu from the total 


is not a receiver horse-power diagram at all, the indicator on the 
receiver really being employed solely for the purpose of obtaining 
the true bottom line of the high-pressure card. Instead of showing 
positive pressure against the high-pressure piston, it really shows 
negative pressure in favour of the high-pressure piston. There is, 
of course, no analogy whatever between this diagram and one taken 
from the receiver of an ordi compound engine. Engineers 
never speak of the horse-power of a condenser. If they did, we 
should take the words to mean the power due to the difference 
between the condenser pressure and absolute vacuum, and that is 
the sense in which we understood the words ‘“‘receiver horse- 
jag We can, we think, make what takes place still clearer than 

. Willans has done by the aid of the accompanying diagram. 


DOWN STROKEN*! 
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which is virtually the true diagram for the high- cylinder, 
with the ordinates for calculation properly extended. The dotted line 
represents the up or idle stroke when steam is passing from above the 
high-pressure piston below it. It answers to the atmospheric line 
in a condensing engine. No one would think of calculating the 
two separately in an ordinary engine, and calling all above the 
line alae horse-power, and all below it condenser horse-power. 
In Mr, Willans’ engine what has been called receiver horse-power 
is really high-pressure cylinder horse-power and nothing else. We 
regret that we have been led into error, and so unintentionally did 
. Willans’ engine an injustice.—Ep. E.] 


PISTON VALVES FOR HIGH-SPFED ENGINES.. 

S1z,—In a leader in your issue of the 9th of July last, you deal 
very exhaustively with the difficulties encountered in the running 
of marine engines at high speed. In dealing with the problems in 
connection with the working of piston valves now so extensively 
used, you allude to the law of momentum which comes into play, 
and does not admit of being combated by compression or lead, as 
in the case of the main pistons. Now, Sir, 1 propose to get over 
that difficulty by providing an air cushion for the valve at the end 
of each stroke. If you think this worth a place in the pages of 
THE ENGINEER, you might insert it for the benefit of your readers. 
It may perhaps lead others more able than I pretend to be into 
a similar line of thought, for much may yet be done to rendera 
marine engine more effective. 

This plan of mine consists in an air cylinder with openings or 
ports in the centre, bolted firmly on top of the valve casing; the 
valve spindle to run up through a stuffirg-box in the top of casing 
and into air cylinder. Now in place ot the usual balance piston 
there is a piston fitted on the end of valve spindle to work in air 
cylinder. We will suppose the on = 

iston the opening in the cylinder, the imprisoned air wi 
preyed elastic buffer and send 
the valve down again. The same 
thing occurs at the bottom ; so no 
matter what the speed at which 
the engines run, the valve returns 
smoothly and easily without any 
extra strain whatever on the gear- 


ing. 

I send a sketch along with this 
which will show my meaning at 
aglance. A A, opening in centre 
of cylinder for admission of air ; 
B B, valve spindle going down 
through packing box on top of 
steam chest, and through piston 
valve to quadrant below cylinder ; 
C C, feet by which air cylinder is 
attached to top of steam chest. The rest explains itself. 

I will at an early date, with your permission, refer to the effect 
produced on the main pistons by this same air cushioning. 

240, Gallow-gate, Glasgow, December 6th. MICHAEL SMITH. 


[Air cushions have already been used by Mr. Willans for much 
the same purpose.—Ep. E.] 


THE TAY BRIDGE STORM. 

S1r,—The violent storm of the 28th December, 1879, which 
resulted in the dreadful Tay Bridge disaster, is, I doubt not, still 
fresh in the memory of many of your readers, few of whom would 
imagine even that this storm—in common with many others—was 

redicted, as the press at the time will show, eleven days in advance. 
the late Mr. George Jinman, F.R.G.S., F.M.S., &c., who had 
made the science of meteorology an especial study. Mr. George 
Jinman discovered the fact that the law of the circulation of our 
atmosphere is as perfect as the law which governs the solar system 
—the basis of the law being this—the earth is girded parallel to, 
and at right angles with the magnetic equator by certain magnetic 
and electric cloud bands and earth bands, and it is by their revolu- 
tions, crossings, reversings, and changes, that atmospheric 
changes are produced ; a knowledge of which law enabled him to 
with return of all our 
princi: storms, wee mont! even years, in 
advance, My principal object in now addressing you is 
to inform you that, a reference to certain documents, it 
would appear that the due period for the return of this particular 
storm, which Mr. Jinman named the Eurydice, from the fact that 
the loss of that ship occurred at the same periodical return, is the 
20th of this month, and therefore may be expected to revisit the 
North of Scotland and North Sea between the 19th and 21st inst., 
accompanied by the usual barometrical depression of about 29°5. 
A. WILSON. 
72, Bethune-road, Stamford Hill, London, N., Dec. 6th. 


SUGAR IN MORTAR, 

Srr,—I have read with interest your extract from the Times 
newspaper regarding the action of sugar on mortar. I first heard 
of its use about a year ago, when I had occasion to lay some tile 
hearths in my house. The workman who was doing this asked for 


to | and obtained sugar to mix with the cement; but his reason for 


using it was, he said, to delay the setting of the cement, which, 
being spread thinly over the hearth, would otherwise set too fast. 
Your extract appears to show that the exact opposite is the case; 
still, it is interesting to lay both views before you. It is also 
curious that a workman should so far fall into an error of this 
kind, when one would suppose the result to be so readily seen. 
can only add that the hearths are perfectly and successfully laid. 
December 7th, F 


For continuation or Letters see page 474.) 
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RAILWAY MATTERS. 


ROVEMENT in trade is shown by the order by the London and 
wt Western Railway Company that the men in several of the 
largest shops are to work on Saturdays, 

Tux Girvan and Portpatrick Railway has been acquired by an 
anonymous purchaser for £155,000. By the articles of sale, the 
directors are bound not to disclose the name of the buyer. 


In Western Australia the ceremony of cutting the first sod of 
the Albany and Beverley land grant railway, promoted by the late 
Mr. Hordern, was recently performed by the Governor. Three 
hundred navvies from England, engaged for railway construction 
purposes, have arrived at Hobart by the Gulf of St. Vincent, 


THE extension of the Nizam’s State Railway into British territory 
is to be proceeded with as rapidly as possible. To avoid any delay 
in the transfer of the land a se te revenue officer will 
deputed for the special work. The Mandalay Railway is, the 
Colonies and India says, said to have been sold to a private 
company, who are to take it over when the country is settled. 


AFTER experimenting with iron and steel sleepersfor several years, 
the directors of the North-Eastern Railway Company seem to have 
made up their minds to test them on a more extensive scale. They 
have, it is said, given out an order for 20,000, or enough to lay a 
length of somewhat more than eleven miles; and have intimated 
their intention of increasing the order four-fold if satisfied with the 
result of the trial of the lot first supplied. 


Tue following cases were reported among the accidents on our 
railways during the first three quarters of this year, but they 
involved no personal injury :—1 case of a train coming in contact 
with a projection from a wes 640 failures of tires; 1 failure of 
a wheel; 164 broken rails ; 16 floodings of the permanent way ; 13 
slips in cuttings or embankments; 5 fires in trains; 4 fires at stations 
or involving injury to bridges or viaducts ; and 3 other accidents, 

Mr. SreMENS has stated that a sample of his glass sleepers, 
tested at the Anderston Foundry a G w, ** resi a 
falling weight of 3} cwt. falling upon a rail placed upon the sleeper 
set in sand ballast, commencing at 6in. and rising by succeedin: 
increments of 6in. up to 9ft. 6in.—the maximum elevation to whic 
the test ram could be elevated—without effect until the blow had 
been repeated for the sixth time. Cast iron — are expected 
to withstand a similar test up to 7ft. only. e cost of glass 
sleepers will be considerably less than those of either cast iron or 
pre while the material is practically imperishable.” 


Last February, in consequence of the breaking of a tire, the 
wheels of the third car from the rear of a nr train running 
between Berlin and Breslau, on one of the Prussian State lines, got 
off the track. The conductor finding the bell cord fast with ice, 
we along the footboard at the side of the car to the next to the 

t car, which, like the others except the one off the track, was 
provided with the Carpenter brake, and set the brake, stopping 
the train. The management of this railroad, with the approval of 
the Minister of Public Works, has os him 200 marks—48 dols. — 
**in recognition of his courageous behaviour and the devotion to 
duty manifested, by which he saved the passengers from injury 
and the railroad from loss,” 

Or the 640 tires which failed during the nine months ending 
September 30th, on our railways, 13 were engine-tires, 4 were ten- 
der-tires, 18 were carriage-tires, 8 were van-tires, and 597 were 
wagon-tires; of the wagons, 437 belonged 
the railway companies ; 546 tires were made of iron, 92 of steel, 
and in two cases the material was not stated ; 21 of the tires were 
fastened to their wheels by Gibson’s potent method, one of which 
left its wheel when it failed ; 27 by ’s, one of which left its 
wheel when it failed; 3 by Beattie’s patent method, 1 of which 
left its wheel when it failed ; 584 by bolts or rivets, 4 of which left 
their wheels when they failed; and 5 by other methods, 1 of 
which left its wheel when it failed; 34 tires broke at rivet holes, 
ier weld, 100 in the solid, and 499 split longitudinally or 


RAILWAY companies occasionally take the place of town improve- 
ment commissioners, and make places more attractive, whether 
they like it or not. It is said that the North British Railwa 
pie ag | decided to enhance the attractions of Silloth by 
various developments and improvements. A great stretch of green- 
sward between the yerete and the sea is to be broken up and 
planted, and the whole appearance of the town will be completely 
metamorphosed. The local authorities will support the movement 
of the railway company by planting the streets of the town with 
avenue trees, It may be mentioned also that the Belfast Steam- 
ship Company has decided to put on a line of steamers between 

fast and Silloth, in connection,with the North British Railway 
aoe and from the North of 


RaltwaY enterprise in the colony of West Australia was initiated 
in 1878 by the completion of a local line thirty-four miles in length, 
of 3ft. Gin. gauge, ——. the town and mining district of 
Northampton with the port of Geraldton, Champion Bay, at a cost 
on an average of £4364 per mile. Owing in great part to the fall 
in price of copper and lead, and consequent prostration of the 
mining industries, the traffic has proved unremunerative, and as 
i very little progress has been made towards opening up the 

terior of this large colony, for the only other wae line which 
has been opened for traffic is the main line termed the “‘ Eastern 
Railway,” commencing at Fremantle, a —_ town at the mouth 
of the Swan River, twelve miles below Perth, the capital, and 
terminating at the town of York, the entire length being sixty- 
= miles, The cost of the first twenty miles averaged £6223 per 
mile, 

THE introduction of railways into the Colony of Queensland 
dates from the year 1864, when a commencement was made with 
the line which connects Brisbane with the western cities of the 

lains, and with those on the southern border of the Colony of 

ew South Wales. At the outset the 3ft. Gin. was adopted as the 
standard gauge. The greatest obstacle to railway communication 
with the interior was the precipitous main coast mountain range; 
but this has been, at considerable cost, surmounted by gradients 
not steeper than 1 in 50 carried around the spurs of the mountains 
through tunnels and across deep gorges; 1339 miles are opened 
for traflic, 139 miles are under construction, and 279 miles have 
legislative sanction. The cost of the lines now at work has 
averaged £6654 per mile. The cost per mile of lines has 
from £2034 on the Clermont branch to £21,019 on the Brisbane 
and Ipswich line. The working expenses have averaged 52 per 
cent, on gross receipts. 

Tse American Sanitary Engineer says:—‘ The uniform history 
of every line running north and south in New York City has been 
@ moderate traffic at first, which has rapidly developed until new 
lines have had to be built. When a committee of the American 
Society of Civil Engineers had the matter of rapid transit under 
discussion, they after a very full survey of the whole field reached 
the conclusion that the only chance of getting a road built at all 
was to make it for the lightest locomotives and the lightest cars 
that could be safely run and do the business then anticipated, thus 
requiring the least practicable weight of metal in the structure 
itself. So rapidly did the business increase, however, after the 
road was in operation, that very soon heavier locomotives were 

ined, ani P of strengthening begun, which has been 
continued to the present time. Of course, this cannot go on inde- 
finitely, since it will be difficult to strengthen the joints of pin 
connections, &c., without a virtual renewal of the structures, e 
time has come when one or more underground railroads may be 
undertaken with every prospect of their being financially success- 


ful, since there is every reason to suppose that by the time they 


can be built the present means of transit will be entirely inadequate 


for the traffic,” 


to owners other than | Kach 


Y | with patent fire-resisting composition 


NOTES AND MEMORANDA. 


THE deaths registered last week in twenty-eight great towns of 
England and Wales corresponded to an annual rate of ya or 
1000 of their aggregate |p pigeon which is estimated at 9,093,817 
persons in the middle of this year. 


THE uction of borax in America in 1885, limited to Califor- 
nia and Nevada, was 8,000,000lb.; value, at 6 cents per lb. for 
concentrated, 480,000dols. While the product increased by 1,000,000, 
the fall in price lowered the total value by 10,000 dols. 

In a recent lecture Professor Austen Roberts said :—“ Here is a 
bar of tin 2ft. long and lin. thick, which it would be most difficult 
to break, though it would readily bend double. If only I rub a 
little quicksilver on its surface a remarkable effect will be pro- 
duced, the fluid metal will penetrate the solid one, and in a few 


be break readily, the fractured 


surface being white, like silver.” 


In London 2414 births—one every 4°3 minutes—and 1618 
deaths—one every 6 minutes—were registered last week. The 
annual death-rate per 1000 from all causes, which had been 
17°4 and 19°4 in the two preceding weeks, rose last week to 
203. During the first nine weeks of the current quarter the 
death-rate averaged 17°8 per 1000, and was 2°8 below the mean 
rate in the corresponding periods of the ten years 1876-85, 

THE number of miles of streets at present containing mains con- 
stantly charged, from which constant supply could be given, and 
upon which hydrants for fire purposes could be fixed, in each 
district of London, is as follows:—Kent, about 85 miles; New 
River, about 255; East London, 180; Southwark and Vauxhall, 
160; West Middlesex, 107}; Grand Junction, 82; Lambeth, 2173; 
Chelsea, 74; making a total length of about 11604 miles. The 
companies are ready to give constant supply and to affix hydrants 
whenever legally required to do so. 

A USEFUL alloy of aluminum and tin has been obtained by M. 
Bourbouze, by melting together 100 of the former metal with 
ten parts of the latter. This alloy is whiter than aluminum, and 
has a density of 2°85, a little greater than that of the pure metal, 
so tiat it is not too heavy to replace aluminum in instruments 


requiring great lightness of their parts. It is less affected by ‘ 


reagents, &c., than is aluminum, and also is more easily worked. 
Another of its merits is that it can be soldered as easily as brass 
without any special preparation. 

To increase the flashing temperature of petroleum lamp oils has 
long been a problem unsolved; but the ft omy Advertiser says it 
‘‘appears now to have been solved by Charles Tappan, of Salem. 
Laboratory experiments give full assurance that the new oil can be 


produced on a large scale at a cost not materially, if at all, greater i 


than attends the manufacture of the corresponding now in use, 
and with a facility not less. The new oil, as used for illumination 
ranks with sperm oil, Like that, it requires no chimney, and 
burns best with the same sort of wick, that is, a loose wick moving 
easily in the tube or socket.” It is not stated how this is done, so 
no notion of its truth can be gathered. 


thickness of 
the thickness into the 


OnE of the nl which have, it is said, been made in this 
district, has just manufactured for the Duchy of Lancaster by 

Price’s Safe, Lock, and Engineering Sap og Wolver- 
hampton. Its dimensions are 16ft. by 9ft. Gin. by 7ft., and its 
weight is about 20 tons. walls are 4in. i and 
outer plates, strengthened and secured together by a i 
section of steel and iron angled framing chambered throughout 
mbers; the interior is 
divided into 200 compartments, and is finally secured by a venti- 
lating gate. 

From a solution of bismuth sulphate containing free sulphuric 
acid, the metal can be com and rapidly 
current, in the cold state. e presence of ferrous, ferric, nickel, 
cobalt, and manganese salts do not interfere; neither do alumina, 
chromium, cadmium, uranium, or zinc compounds, The current 
gave 1 to 3°5c.c. of electrolytic gas per minute, the time as 
varied from a- to three hours. 
separated from solutions of the nitrate, in presence of a 
amount of free nitric acid, in a-half to three-quarters of an hour 
with a current giving 4¢.c. of electrolytic gas per minute. When 
separating zinc and cadmium in acetic acid solution, the current 
should not give more than 0°1c.c, of gas per minute, tartaric 
acid solution, the deposition of metal is very rapid at first; the 
last traces are, however, difficult to remove. 

THE way in which an alloy of gold and copper is affected by a 
small quantity of impurity presents one of the most serious diffi- 
culties in working gold. It has been known since the seventh 
century that minute quantities of certain metals render gold 
brittle, and in a lecture at Birmingham Professor Austen Roberts 
said ‘‘it may be well te demonstrate the fact. Here are 200 sove- 
reigns, I will melt them and will add in the form of a tiny shot 
a minute portion of lead amounting to only the 2000th part of the 
mass, first, however, pouring a little of the gold into a small ingot, 
which we can bend and flatten, thus bm to you that it is per- 
fectly soft, ductile, and workable. e rest of the mass we will 
pour into a ber, and now that it is sufficiently cold to handle. 
you see that I am able to break it with my fingers, or at least with 
a light tap of ahammer. The colour of the gold is quite altered, 
and become orange-brown, and experiments have shown that 
the tenacity of the metal—that is, the resistance of the gold to 
being pulled asunder, has been reduced from 18 tons per square 
inch to Ae tons. These essential changes in the property of 
ey mee ve been produced by the addition of a minute quantity 


AT a recent meeting of the Physical Society a paper was read 
on the critical mean curvature of liquid surfaces of revolution, by 
Professor A. W. Riicker, M.A., F.R.S. The paper is chiefly 
mathematical, and deals with liquid surfaces of revolution attached 
to two circular rings, the planes of which are at right angles to the 
line joining their centres. By ‘‘ mean curvature,” the author 
designates half the sum of the reciprocals of the two principal radii 
of curvature of the surfaces. well has shown in his article 
on “‘ Capillary Action”—Znc. Brit.—that if the film be a cylinder, 
a slight bulge will cause an increase or decrease in the mean curva- 


ture according as the length is < or > = times the diameter. If 


t= 5d, then a small change in the volume of the surface will 


modify its form, but will not alter the mean curvature. Thus the 
mean curvature of such a cylinder is evidently a maximum or 
minimum with respect to that of other surfaces of constant mean 
curvatures which pass through the same two rings at the same_dis- 
tance a) and which differ but little from the cylindrical forms; 
hence the cylinder may be said to have a criticalmean curvature when 


the distances between the rings is 3 times their diameter. If the 
distance between the rings is altered, a similar property is pos- 
sessed by some other surface. The author’s paper investigates the 


general relation between the magnitude and distance apart of the 
rings, and the form of the surfaces of critical curvature, 


MISCELLANEA, 

THE use of gas in New York is extending rapidly, although 
lighting by electricity is increasing. 

WE are asked to state that the stone breaker which we illus- 
trated in our last impression is not a rotary, but a gyratory con- 
tinuous action machine, 

THE Works Committee of the Harbour Trusts of Victoria have 
it is stated, rejected some of Sir John Coode’s plans for proposed 
dock construction in the West Melbourne Swamp, 

Durine November the new vessels launched on the Clyde 
numbered twelve, with am aggregate of 16,960 tons, as com 
with nine vessels of 13,485 tons in the corresponding month of last 


year. The output of the eleven months has been 162,482, against 


171,084 tons in 1885, 


opened at Brussels, under the patronage the i vern- 
ment. The exhibition will consist of cattle and sheep, and of 
farming and dairy instruments. Animals and machines will be 
admitted from all countries. 


ONE man was killed and several were injured by an explosion 
that occurred last week at Kydal Tunnel, a portion of the works 
in connection with the Thirlmere water scheme of the Manchester 
Corporation. A man named Richardson was driving a charge of 
blasting powder home when it exploded. 


THE executive of the Newcastle Jubilee Exhibition have agreed 
that steps should be taken to increase the guarantee fund, which 
now stands at £34,000. Sir Lowthian Bell reported that the 
North-Eastern Railway Company would lend the rails required for 
conveying heavy machinery, &c., to the exhibition. 

OLD coasters in the Bristol Channel are taking exception to con- 
structing a harbour of refuge at Lundy Island, or on the Welsh 
coast, and strongly advocate St. Ives, on the Cornish. There will 
be a good deal of discussion before this point is settled, but appa- 
rently the authorities in Wales are bent upon doing something. 
PROSPECTUSES are being published by Mr. Samson Barnett, of 
, Westminster-chambers, of a naval and colonial engineering 
exhibition to be held in London from the 7th to the 24th Apri 
next year, and to include marine, mining, agricultural, railway, 
contractors’ and other branches of engineering and manufactures, 


Tue following, from the American Mechanical Engineer, illustrates 
the necessity for legible writing:—‘‘In the article ‘ Before the 
Inspector,’ the concluding line says :—‘ The heat which they impart 


last three words were a puzzle to us, until 
we recalled that we wrote ‘to be continued’ at the end of the 
article.” 

Wuat is said to be the 7 of wheat ever carried by 
one vessel was received in Liverpool last week. It consisted of 
200,000 bushels, weighing about 5100 tons, and was brought from 
Bombay by Messrs. E. Bates and Son’s new steamer Iran. i 
enormous quantity of East India wheat, together with 260 tons of 
cotton, also included in the cargo, was landed in the Waterloo 
grain warehouses in twenty-three hours, 


In the production of coal Victoria expects to be a large com- 
petitor in a few years. Last year six bores in search of coal seams 
were put down at Cape Patterson, and in four of these were found 
seams ing in thickness from a few inches to 2ft.10in. Coal 
deposits are known to exist in many other places. At Mirbooa 
long, in. wide, an . 2in. deep, figured at recen’ 
Colonial Exhibition. 


had been reduced to 000 gallons per day. The Leeds Mercury 
says the last time the reservoir was at its present height was on 

ons per day, showing a saving, as a e opera- 
tions, of 1,104,000 gallons per day. 


A VERY serious explosion and fire occurred at Gateshead on the 
3rd inst., resulting in a sad loss of life as well as of property. It 
was at the works of the Redheugh Tar Products Company, a con- 
siderable part of which was burnt to the ground. When the roofs 
fell in two workmen were buried among the débris, and the 
manager, Mr, Chinnery, and a workman named Clark, received 
such injuries that both died shortly after. Besides these fatal 
accidents, there were a great many more of a less severe character. 


MgTAL is now being substituted for cardboard in bookbinding. 
This novelty is known as the “‘ British Pellisfort” binding, and it 

i cover may straighten: 
again without perceptible damage. It may, in fact, be safely sub- 
jected to such treatment as would destroy ordinary covers. The 
metal is covered with the leather usually employed in bookbinding, 
and the finished book presents no difference in appearance except 
in the greater thinness of the cover. 


Sir ANDREW BaRcLAY WALKER, Bart., has communicated to 
Lord Derby, President of the University College, Liverpool, his 
wish to make the College a very handsome gift. From his letter 
we extract the following:—‘‘ It has come to my knowledge that 
there is urgent need for a building with efficient equipment for the 
engineering school of your College. I shall esteem it a privilege to 
be permitted to defray the cost of such a building, with the neces- 
sary machinery and appliances, to the extent of £15,000. This 
sum, Professor Hele Shaw informs me, is ample to make the insti- 
tution one of the most efficient in the kingdom.” 


IRONMASTERS and others doing business with the Australias 
receive with satisfaction the announcement that Mr, Stanhope has 


sent a circular letter to the governors of the colonies under: 


responsible Government, proposing that early next year there 
shall be held in London, under the presidency of the Secretary of 
State, a conference of representatives of the principal colonies. 
The Conference is to be convened to discuss (1) the defence of the 
colonies, and (2) the means of improved communication between 
the colonies and the mother-country. It is held that a more 
frequent intercourse between her colonies would 

inly promote trade, while as to the defences, more cannot 
well be done in that direction without its subserving the interests 
of the iron and steel industry. The 170,000,000 sterling which 
now represents the import and export trade between this country 
and the colonies is capable, it is maintained, of vast extension— 
an we from which the metal industries would be the first 
to benefit. 


adapted Sie mill of ‘hs Leads 
Industrial sat, ag: pe Society. e installation consists of one 
of Crompton’s No, 15 compound self-regulating dynamo pyre 
capable of driving 450 lights—16 candle-power each—and is fit 
with belt driving gear capable of transmitting 45 horse-power. The 
lamps are Swan and Edison’s, but only 220 are at present in use. 
The lights are divided into four circuits. The installation has 
been carried out by Mr. Wilson Hartnell, of Leeds, who has made 
the lighting of corn mills a speciality. The main switch board, 
which is for six switches, is of slate, and is Hartnell’s patent. 
The dynamo countershaft is connected with both of the mill engines, 
so that the light is independent of either. The wires are heavily 
insulated, the branches to each lamp are furnished with fusible 
cut-outs, and the whole arranged s0 as to be absolutely safe, Mr. 
Hartnell has also completed the lighting of Messrs. Belben’s mill 
at Poole. This latter consists of over 100 lights, distributed over 
the whole mill, 


| 

ACCORDING to a paper on “‘ Absorption-spectra of Oxygen,” by 

J. Janssen—Compt. Rendus—oxygen not only gives the spectrum 

of fine lines described by Egoroff, but also a series of shaded bands 

very difficult to resolve. This second spectrum appears much 

later than the first at moderate pressures, but developes rapidly as 

he density increases, and soon predominates over the wd spectrum, 

spectrum can be obtained independently of the other. When 

the density of the gas and the thickness of the absorbing layer both 

vary, the intensity of the absorption bands does not vary in pro- 

rtion to the product of the density into an 

to the product of 

u ity. 

AT a meeting of the Waterworks Committee of the Leeds Cor- 
poration, which took place on the 3rd inst., it was reported that as 
a result of the boring operations at the Eccup reservoir the leakage 
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velocity of the wind, and will make a dive back, or with the wind, 
in which it may, or may not, pass above or below him. 

Now, if he stood on a stage alongside the point B, where 
the plane just stood still, with a second similar re in his hand, 
which he held in a similar position to that of the first plane— 
dropped from the balloon—and let the second plane go just as the 
first was passing him, it would evidently accompany, or very nearly 
accompany, the first one in the rest of its flight, making first a 
yee nee and then a long rising flight, in which, for aught the 
laws of mechanics have to say, it might rise to a point higher than 
Band - hack over his head, obvious fact found in nature, that the sea level is not the horizon 

If B happened to be only a small height above the pom then | of a bird in the act of translation on fixed wings.—P.: There is no 
‘ i be jected the only part of the excursion from performed by the plane | authority for setting up any level differing from the sea level. 
vq etvenses. And I did not get the missing spoke chipped in. 
as to the A Chicago, November 10th. 
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inevitable consequence is that the bird is rapidly carried forward, 
The weak el component is neutralised, and edgeways friction 
overcome by the strong normal component, and soaring flight 
accomplished.—P.: But you are sliding the bird up the incline, 
S.: No. ais a level line in this system.—P.: You cannot esta- 
blish horizons at random. Besides it is the pressures under the 
plane which drive it off sideways. 8.: No. @ pressures act on 
cd, and the sideways motion ison ab. The pressures do not drive 
the plane at all. They are the result of the plane being driven, 
The horizon of the world is not a with. I merely state an 


oe LETTERS TO THE EDITOR. 
(Continued from page 471.) . 


RAILWAY BRIDGE OVER THE RIACHUELO, 
uest contained in Mr. 


Gribble’s last letter, and to give the following yee in 
roof of the statement contained in my letter the 17th 
November, which statement was to the effect that the member of 


I, LANCASTER, 


FiG.l 
STILL AIR 


SUBMARINE VESSELS, 

Sir,—Having read your article on ‘Submarine Boats” in last 
week’s ENGINEER, we are rised you make no allusion to Mr, J, 
H. Waddi ectrical Submarine Vessel,” which 
was tried in Liverpool last March and April. It is, we believe, the 


LEVEL DF GROUND 


I\ fitted with one of our new for 
carrying two tive torp , one at either side in grips which 
i= y ae can be openedfrom the interior, releasing the torpedo from the 
7 vessel and costing it the same Provision also carry- 
| ing compressed air is made in two large compartments at ei’ end, 
~ - | 7 Zk eS would be to some point on the return path C to D, where it struck | but so far it has not been used, as four persons have been closed in 
7¥ , and this is the observed path of some of Mr. Lancaster's her for three hours without feeling any bad effects 

tri itn tati iti 
> Sincdalies Poten: Another rather rerarkable effect might take place if in the still- | and several foreign Governments, the representative of the Tralian 
wa L | air path we suppose the plane to receive at some point, P, Fig. 3, | Government going with us under water. We shall shortly be con- 
a slight tip over, so that instead of orming the return path | structing a larger vessel upon the same principle, but several 


improvements, having fans enclosed in two vertical tubes through 
the vessel, open top and bottom, so that she can be submer, 
when not under weight without destroying the buoyancy. e 
shall early next year be having further trials with the Porpoise, and 
the arrangements for discharging torpedoes, of which we will give 
you notice, J. F, WADDINGTON and Co, 


well’s well-known method of the ‘on of forces, Seacombe, near Liverpool, December 6th. 
stress diagram for a uniform assumes the f shown STILL 8B AIR 
in Fig. 1, from which it will be seen that the stress upon Al is in TORUEASSS RIVETS 
equal te At of sone S1r,—Although the Widnes Foundry Company may have used 


the pneumatic rivetter for three years, as they say, ‘‘on such work 
as it is pted for,” I am under the impression that similar 


taking 
machines were imported into this country, and unsuccessfully tried 


condition shown 


all the points as loaded ex: I 
Gaibble’ cepting I, which is the 


carried back a little, rising at the same time, and then fly forward 


The number of possible paths is panes infinite, 
great variety of shapes, all produced by pounding the velocity 
of the wind with that in still air, and picking out the right part of 


and of a 


take place by their utilising varying air-currents to su them. 
, Belfast, Mavrice F, 
November 26th. 


THE PROBLEM OF FLIGHT, 


long before they took them up. That the pneumatic machines 
have not succeeded is not to be wondered at, since they require 
fifty tons pressure to close a rivet lin. diameter in girder work, 
With a good hydraulic machine, direct-acting, and worked from an 
accumulator, some of the heaviest girder work is now being per- 
fectly executed with from seventeen to twenty tons on the head of 
steel rivets lin. in diameter. 

I say “‘direct-acting” hydraulic i for I recently came 
across a case where a machine of this class closed lin. to lgin. 
rivets in boiler work, with only forty tons pressure, equally as well 
as a hydraulic machine acting through toggle joints, and rated at 
90 or 100 tons. HyYpRAvLicus, 

London, December 6th. 


THE FOUNDERING OF THE 8S, INDUS, 


Srr,—Allow me to suggest a cause for the foundering of this 
steamer, and it is not altogether one of imagination, as, in my 
limited experience as a surveyor, more than one instance of an escape 
from a similar catastrophe has come under my observation. It arises 
from the practice of cutting the three or four after frames, to 
admit of the stern tube being placed in situ, and from the tube 
downwards these frames are omitted, leaving a large space of shell 
plating unsupported. The steamer is loaded, and pitching ina 
seaway, when vibration is set up over this space by the alterations 
in pressure, and it becomes a question of time for some part of the 
structure to give way, and the after compartment is a water- 


a - S1z,—Allow me to give you another short dialogue with a pro- | ¢; ; wed down, the foundering 
fessor at the Buffalo They were all professors,” ‘and G. F, 
seemed determined to make me one; but that may pass if I can} Royal Exchange, London, E.C. 
= r- manage to sluice them over the wheels of the soaring problem. December 7th 
3 +s) Professor: Where do you get authority to split up gravity in 
the way youdo? Student: From every text-book which treats of DIRECTORIES. 
if find the bans Sin,—I can fully endorse your corespondent T’s.” remarks re 
polygon if an element is introduced represen compressive ird’s ? S.: e comp: air under its wings. | | SIR,—} cal roe . 
stress upon A I, and I am comp! at a ap = how | —P.: And adh rs the bird up the incline by means of power | directories—in fact I find that the advertising sheets of our current 
shearing stresses can be conveyed to the abutment through A I, if | derived from its weight? S.: Yes.—P.: To my mind that is a | engineering journals are much better, as they are current, issued 
this is taken as acting as a strut. total absurdity. S.: the tire of your mind was shrunk on | oftener, and are accompanied by the engineer's friend, a good illustra- 
the hub of authority, some of the spokes were left out. See if we | tion—vide your own paper, to which { commend your engineering 


is tak 
It is hardly worth proving, as would be easy, that if compression 
could exist in A I, it would be of little consequence. I hope the 
foregoing remarks will have removed all doubts on the point 
uestion from Mr. Gribble’s mind. Should I not have led in 


friends. I cannot see that any firm requires eighty headings or 
trades, and should be glad if any one would point out such a one, 
Birmingham, November 27th, Buyer, 


can chip them in. There is more in that resolution matter than 
you are aware of, and your phrase “‘ up the incline” may, strictly 
ing, mean horizontally. The plane separates the weight of 


e so, and this gentleman will do me the favour of calling u; the body into two parts both in quantity and direction. One 
5 me when he is in Westminster, I shall be very pleased to give him part is acting on cd, the other on ab. Now did it ever 
A any further information I can. It only remains, Sir, for me to| occur to you that while the body is in that condition no 
5 apologise to you for the length of this letter. force draws it to the centre of the earth?—P.: How do t TENDERS. 
December 1st. com} ts e gravity o e ly, and neither 
oft is the earth’s centre.—P.: I sup fe WATERWORKS EXTENSIONS—LONGWATER. 


authority for that. Gravity is resolved by the plane? §8.: Doyou i i 
see thatthe body has now horizons, c dandab? I mean that boiler-house, chimney shaft, flues, set water tower, 
there is an imagi at right angles to both components of | and works in connection therewith, Mr. W. A. H. De Pape is the 


gravity, and neither of them is on the sea level.—P.: Yes. S.: Can | engineer. 


MR, LANCASTER’S AERO PLANES, Tenders for the construction of engine-house, engine foundations, 
with much interest Mr. Lancaster's 
be account of the vagaries of surfaces let go off a stage in a wind, 


: which seem to have lexed him and some other people as well; you suppose the surface of the Contract No. 3. a 
; and though I belong to the body—viz., professors—at whose hands he c: lane to be yielding, say resem- Barnet we So 
considers himself to be evilly treated, I should like to offer anexplana- ‘ soft rubber? — P.: I can, 4563 0 0 
tion; the more so as no recondite ties are required to see The body would then push it} ‘Hart, Tottenham .. 4425 0 0 
how the thing takes place. Most people have observed the motions Hy down until the pressure equalled Cook and Co., Battersea ° . ++ 482215 1 
of such a thing as a flat stone, an shell, or the like, when ' the weight, when motion. would G. Bell, Totten oe ee oe oe ¢ 4s78 19 1 
: allowed to sink in still water. Such a flat object, while staking, | a cease, and the resolution would| | Howelland Son, Lambeth .. .. + 
swings from side to side in a succession of like those be as before. But suppose the W. Waldon 
of Fig. 1. It does not always do so, but it can do so if properly | plane to be calm and free air,and| Walbrock 3 
1 the body flat, like a sheet of tin, Wilkinson Park—accepted .. 3648 0 0 
Plane let go at height, from balloon in still air, then ‘the cir would yield 
evidently capab! performing a similar set motion on c d became uniform 
motions—a sheet of paper let go at the pA of the stair when the pressure would equal the WATERWORKS EXTENSIONS—LONGWATER. 
ees d can often be got to perform one or two swings. ad normal component, and the reso-| Tenders for compound pumping engines, boilers, pumps, &c., in 
i Now if we consider the appearance these motions would present to lution be the same as on the rigid | duplicate, ; 
& person on the earth if the plane were let go out of a balloon : plane. But as the pressures Contract No, 2, 
travelling with a high wind, we shall see that the apparent path of | would conee around the edge, motion would be continuous ?— es 4 
- start against the wind a P ill a to | the two components, resulting in its actual path on ownw; ean, ia ~ silted Pee 
be carried back with the wind; but as its forward speed through slant. If the component to be cut out of the = 5000 
e the air i 8, it will—or may—after a while go as fast forward aged | being neutralised, motion would continue on the Renshaw, King, and Co.,fitoke-on-Trent .. . £799 0 U 
as the wind carries it back; it then appear to stand still, falling | line ¢ d under the action of the normal component, and Coalbrookdale Company, Coalbrookdale 5267 0 0 
aoe. Suppose that this state of things corresponds to its posi- ab would be the horizon of the body. Nothing is more easily Goddard and Massey, Nottingham - 515910 0 
tion P—Fig. —on the stillair path. Its forward velocity continues} done. A bird’s wing performs the beautifully. In the first Gimson and Co., Leicester... 
to increase, and being now greater than that of the wind, it will | place, it is long, so that when the air rushes along the under Glenfield ee mp “3 4794 0 0 
appear to move torward, then to rise, losing forward velocity tili | surface from the centre to escape, it must issue either in front or| —_l\eshall Iron Company, Theta Seen oak Ai 
it reaches the height C, corresponding to the t B of the still} rear, but little escaping over the ends. The ledge in front, and Wood Bros.,Sowerby Bridge .. .. .- -- 3900 0 0 
air path, when it will, being actually just jing still in the air, general construction of the feathers, retards the compressed air H. Ainsworth, Dewsbury... .. .. .. .- «+ «- 8840 0 0 
appear to the spectator to be returning towards him with the as much as possible, while to the rear it escape easily, The Tannet, Walker, and Co., Leeds .. .. -. +. ++ info 


474 
stress upon H A, as il at once be seen the single external B examen 
force acting on the truss at the abutment, namely, the vertical 
reaction, is resolved in the direction H A, HI; the compression c 
upon H A is thus determined. Next, let us consider the effect of P al 

PV VI\ — rst submarine vessel practically prope electrical power, 
22 intnieens The hull is cylindrical in shape, 37ft. long and 6ft. diameter amid- 
eerie ships, tapering to a point at both ends, with a conning tower and 
~ | | rae watertight scuttle on the top. Water ballast is used to submerge 
+ = . c the vessel, so that only the conning tower is visible; then to totally 
WIND submerge the vessel, inclinable side planes are used, and are found 
be very effective, taking the vessel under water with about 4 cwt. 
of bouyancy when only going at a of knots, and still 
= ? a... : idly bringing her to the surface. Self-acting horizontal 
rudders are placed right aft for keeping the vessel horizontal. 
U, aS Droceeuca On the ne Velocity 
ee of the wind were just equal to its velocity at P, its apparent path, 
— and consequently the visible path of a similar plane let go at the 
same be the full part of the line in 
a uniform load upon the various members of th 4 is is | figure, the dotted part showing the previous path of the plane 
perhaps best by diagram, adopting in dropped from the balloon. In this case the plane would be first 
assumes the [orm shown Dy and the ess upon A I is nil. 
whereas on the right-hand of the truss the es ding A 
member A! I) is again subjected to a tensile stress equal to the _ << WIND 
load Bae at I, The same result will be found for all condi- “ill 
tions of loading. It will, I think, be found impossible to close the ( P ; os 
yee 
sa F \ . out that a surface moving thus in winds of different velocity at 

different levels can act as a carrier of energy from one wind to 

/ that it could therefore, where there were such winds. sustained 

\ at a constant average "height, rising and falling alternately above 

IETS." TAK and below the mean; and consequently the soaring of birds may 
| A AAW 
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_THE ENGINEER. 


IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Ar to-day’s market in Birmingham, and yesterday in Wolver- 
hamp‘on, business was fully as satisfactory as last week. No 
profession was made that orders are quite so numerous as a few 
weeks ago, but the curtailment of buyers’ operations is due to the 
approach of the end of the year. Buyers are desirous of limiting 
fresh p in anticipation of early stocktaking. Inquiries 
were upon the matket in good numbers for delivery next year, and 
much confidence is expressed that the new quarter will mark a 
further improvement, Traders are therefore in every way hopeful, 
and the works will pretty generally be active up to the holidays, 

The sheet makers keep busier than any other concerns, and 
numbers of them are still pressed for deliveries by the galvanisers 
and by merchants alike. One reason of the present active con- 
dition of this branch is doubtless to be found in the circumstance 
that numbers of mills are standing on account of the recent un- 

fitable prices, and this condition of affairs makes more business 
Tir these works that are on. Prices for sheets, both in the black 
and galvanised state, are very firm, and if next quarter further 
advances take place, as seems likely, certain of the sheet works 
which have long been idle will doubtless be set going again. Black 
sheets of 24 gouge are this week again quoted £6 10s., and 27 gauge 
£7 5s. to £7 10s. 

Galvanised sheets keep at £10 5s, upwards f.o.b. Liverpool. 
Orders for galvanised iron are now as plentiful as they were 
formerly scarce, and some few of the best makers quote 2s. 6d. 
advance each week as their order-books become fuller. One large 
aaa on | firm last month might have booked three times the 
number of orders that they accepted, but they preferred not to 
sell too far forward. The orders arriving are on account of the 
Colonies, South America, and India. 

The demand for bars is, considering the lateness of the season, 
very fair, but there are many firms who would be to welcome 
further orders. ially is this correct of the marked bar 
houses, who continue only very partially engaged. Medium and 
common bar makers are doing much more than the best bar people, 
and there is not much indication that their competition with the 
marked bar houses is, likely to become less; £7, to £7 12s. 6d. is 
still the quotation for best qualities ; £6 for second qualities ; and 
£4 15s. to £5 for common. The probability is being discussed of 
the likelihood of marked bars being officially advanced 10s. per ton 
at the quarterly meetings. The oldest members of the trade do 
not, however, encourage the suggestion, considering that it would 
only tend to strangle the improvement. 

oops and strips are without much alteration on the week, and 
the mills cannot at present be said to be at all busy in other than 
exceptional cases, Strips are proportionately in better call than 
hoops, since the wrought iron tube makers mostly oe active. 
Common pecqnare £5 5s.; good medium quality, £5 1 ae strip 
is quoted £4 17s. 6d., and bedstead strip about £5 2s. 6d. for narrow 
size. 


The increasing manufacture of steel causes a less demand for 

ddled and as a consequence the forges are producing less. 

me of the heavy iron = makers are prejudiced by the increas- 
ing use of steel plates from other districts. Iron tank plates are 
£6 10s., and boiler plates £7 10s. to £8 10s. and on to £9. 

The pig iron branch was fully as firm to-day as last Thursday, 
and the further upward movement in Scotland and Cleveland 
together with the excellent condition of the hematite centres, bad 
again a = effect. Sellers expressed much confidence in the pro- 
spects of the early part of 1877, and were not generally pre; 
to accept buyers’ offers to place contracts over the first half of next 
year. They mostly declined to book beyond the first four 
mon Particularly was this the case with vendors of Midland 

igs. The position of these sellers has been further strengthened 
= the blowing cut of the furnaces of the Wingerworth Company, 
which has determined to make no more iron until prices advance 
sensibly beyond their present point. 

Northampton pigs were quoted 36s, to 36s. 6d. delivered to con- 
sumers’ furnaces ; Derbyshires, 37s. to 38s.; and Lincolnshires, 40s, 
to 40s. 6d. Deliveries are being made with more freedom than is 

in December, and some sellers were this afternoon able to 
report that last month’s deliveries were r than in any previous 
month in their experience. Hematites—forge sorts—are quoted 
53s. for the Tredegar make, and 56s. delivered for the make of the 
Barrow Iron and Steel Company. 

Staffordshire pig makers keep busy, and further furnaces have 
been blown in. Messrs, Roberts and Co., of Tipton Green, have 
just put in one additional furnace, making four in all, and so, too, 

ve Messrs. John Jones and Sons, of Birchills. Both firms state 
that the increased production will only be a temporary matter. 
All-mine pigs are 52s. 6d. to ve tga 35s. to 42s. 6d.; and 
common cinder about 28s, 6d. to 

Scrap iron is advancing in price by reason of the increased 
demand. Sellers of sheet shearings from the Welsh mills, who 
last week asked 42s. 6d., were this afternoon asking 45s. Good 
heavy pi scrap from | mills was quoted 50s., while inferior 
scrap was 6d. 

Cokes are in somewhat better”request at 11s. 6d. to 12s. for 
ordinary furnace qualities from Derbyshire and Yorkshire, 15s. for 
Welsh furnace cokes, and 20s. for foundry. Durham foundry 
cokes are 20s. to 22s. 6d. Purple ore for fettling purposes is about 
12s, 6d. to 13s., delivered into this district from the Runcorn centre; 
and North Staffordshire pottery mine is firmer at about 14s, 

The more favourable Government returns touching the b 
in iron with export customers last month, as compared with 
November a year ago, had a hardening influence upon iron quota- 
tions. That the increase for the month should have been 493,991 
tons and £105,082 in value, or an increase of 6 per cent., was 
deemed cause for considerable satisfaction; the more so as for the 
eleven months the increase was shown to have been 212,017 tons 
in quantity and £29,406 in value. 

The hope was to-day expressed that the iron and steel which will 

ion, for which the Horse’ ngineeri mpany have 
taken the £10,000 contract, may n this 


made i district; and 
s are mentioned who are hoping to receive the lion’s 
share of the orders. 

The water at several of the pumping stations belonging to the 
South Staffordshire Mines Drainage Commissioners was reported 
at a meeting of that body at Wolverhampton on Wednesday to be 
considerably rising. At the Bilston mines this is partly due to the 

radley pump being only in partial operation, two boilers only of 
the four being available, the others having been injured by the 
a the foundation. These, however, are being repaired, 
and will, together with a new boiler which has been ordered, 
shortly be ready for use. 

The engineers have on order an increased quantity of mining 
engines and machinery required for the Colonies and India, while 
steam pumps are in steady request for home wants. The heavy 
ironfounders are doing better on mill and forge castings, and for 
— rolls for other requirements there is a satisfactory 


emand. 

Machinery for the galvanisers is in brisk call, and some of the 
orders are for export. Engineers engaged in this branch of trade 
are quite hopeful of the 1887 P ts. 

Business is, as a rule, more favourably reported of in the 
branches dependent upon the shipping industries. Anchors and 
chains of great weight are being demanded in the Tipton district 
by foreign and home shipyards, and lighter anchors of special 
pepe are in augmented demand, Famous crane chains made in 

he same district have likewise gone off better lately than for some 
time, but as the year closes the output is somewhat d ing ; 


Heating appliances of the higher description will provide work for 


most of the operatives well on into the next year. 8; con- 
structive work promises even more prolonged employment. 
The extraordi of the 


in the national 

United States of America, the favourable tariff changes to 
which the address of President Cleveland would seem to intimate 
that it is likely to lead up, was discussed on Change in Birming- 
ham to-day—Thursday—and in Wolverhampton yesterday with 
much satisfaction. Iron and steel and certain metal manipulating 
firms encourage the expectation that among the changes which 
may be brought about will be those which their interests will 
be p ted. Many diti be easily shipped to the 
States from this district under the denomination of raw materials 
which the President would seem to indicate will be those upon 
which the House of Representatives may be likely to favour in any 
reductions of tariff that may hereafter occur. 

Mr. F. James, President of the Walsall and District Chamber of 
Commerce, spereens at the fifth annual meeting of that corpora- 
tion on Monday last, gave a list of the principal articles of which 
there had been either an increased or a export, and 
op me out that coal and machinery showed the greatest increase. 

e found that they were exporting raw material, coals, machinery, 
and goods —_ manufactured instead of goods wholly manufac- 
tvred, as they did in olden times; and the lesson he deduced was, 
that whilst they may have had depression in former times from 
over-production and over-stocked markets, still they were now face 
to face with as fierce a competition as ever they had to encounter; 
and that it behoved them not to sit down and grumble, but to look 
to their position, and to see whether other countries were not 
taking steps whereby they were enabled to manufacture more 
cheaply than they in England could do themselves, 

The chain trade in nearly all its branches is being prejudiced 


— 


this the ensu- 
ing year, it was strongly ye —. 


be invited to hold its next meeting in Manchester. Mr. Wm. 
Crossley—Crossley Brothers—proposed, Alderman W. H. Bail 
seconded, ard it was unanimously agreed, that the Iron and 8! 
Institute be invited to visit Manchester in the autumn of 1887. A 
numerous local committee was then appointed, and on the motion 
of Mr. Adamson, seconded by Mr. aty, Mr. James Johnstone 
was elected the local secretary. 

Engine packing is so universal a requisite, and there are so many 
different specialities offered by manufacturers, that users freuen 
are often at a loss which to try, and it is frequently only after 
numeroas experiments that they arrive at satisfactory results. It 
will, therefore, be of some interest if I give the results of my own 
observations of the working of an engine packing manufactured by 
the Frictionless Packing Company, of Manchest This packing 
differs from other —ae packings in the fact that the makers 
impregnate the fibre, which forms the groundwork of the packing, 
with a lubricant which will neither burn nor melt, and this they 
do before spinning, thus insuring that every thread in the packing 
is thoroughly lubricative, whilst from the nature of the composi- 
tion it retains its lubricative properties at the highest temperatures. 
Recently I have had mrt opportunities of seeing this packing 
at work under ing circumstances. At one place it was work- 
ing on hydraulic rams at a pressure of two tons to the square inch, 
and at another on an engine working at 1101b. pressure, in both 
instances care | entire satisfaction to the attendants. I was 
informed that the packing would last for about six months, in some 


the action which the men are taking with the view of securing 
higher remuneration. The rates of pay to the small chainmakers 
are very low. In the heavy chain branch the scale of pay is quite 
high, and there ought not to be any interference with the course 
of business. Yet there are exceptional s who have found it 
— to somewhat advance the scale which had previously 
ruled. 

The Walsall and District, like the Wolverhampton and similar 
Chambers, have approached the Government seeking information 
of the uirements in specific manufactured g of distant 
nations. this case China and Japan were e ly instanced, 
and it was asked that the Consuls might send home samples and 
prices, and so forth. The Government has replied that instruc- 
tions would be given to the Consuls in question if the Chamber 
would defray the costs to which the Consuls would be put. 

The South Staffordshire Institute of Mining Engineers held their 
bi-monthly meeting at Dudley on Monday, when several interest- 
ing matters were discussed. The improvements which had been 
made in the portable electric lamp were alluded to by Mr. W. B. 
Scott, Government Inspector of Mines, who remarked that it was 
the safety lamp of the future. Mr. Tregloun read a paper on 
Messrs. Tangye’s centrifugal pump which was to be put down at 
Wallsend Docks. The pump had been designed to throw o1t 196 
tons of water per minute, by which means a great deal of expense 
would be saved in the docking and repairing of ships. 

The North Staffordshire Tramways Company propose to apply 
the cable system to its Dresden and Meir lines, near Longton, 
it having been found impossible to work them by means of an 
ordinary locomotive. 


The operatives in the Birmingham building trades have met the | 6d 


masters’ notice for a general reduction of one penny per hour, to 
come into operation on the 1st April, by a counter notice asking for 
a general advance. Some branches have given notice for abolishing 
arbitration, and the men state that they are fully determined to 
resist any reduction whatever. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The approaching close of the year is making itself 
more and more felt in the gradual contraction of business, and 
during the past week there has been extremely little doing in the 
iron trade of this district. In pig iron especially there has been 
comparatively lit le or no buying going on, and where inquiries of 
any moment are put forward, they are more with the object of 
testing prices for next year than with the view of actual present 
business. Makers, however, are not at all anxious sellers, and for 
forward delivery they are indifferent about booking at all to any 
extent, as there is a pretty general belief in an improvement in 
American and foreign trade generally, which tends towards a hopeful 
tone as to the prospects for next year. In the finished iron trade 
a steady tone is maintained, with the leading makers well sold for 
the present, and at current prices not caring to commit themselves 
at all heavily for the future. 

At the Manchester iron market on Tuesday there was only a very 
slow market, with practically little or nothing doing to really test 

rices, which nominally remained without change from last week. 
oo and there an occasicnal inquiry was reported, which, how- 
ever, very y resulted in business, as sellers who quote on the 
basis of makers’ prices find themselves in most cases considerably 
above what buyers are pre to give. For local brauds of pig 
iron, makers’ prices generally remain at about 37s. to 38s., less 24, 
for forge and foundry delivered equal to Manchester, and these 
are the minimum figures at which orders could Pp . For 
district brands quotations remain at 36s. and 36s. 6d. to 37s. 6d., 
less 24, for forge and foundry Lincolnshire, and 39s. 6d. to 40s., 
less 24, for foundry Derbyshire, with very little iron to be got at 
much under these figures. For outside brands offering here makers’ 
prices are very firm; but, notwithstanding this, when sellers base 
their’ quotations for inquiries on makers’ rates, they find them- 
selves undersold, and both in Sootch and Middlesbrough iron there 
are second-hand lots still to be got at under current rates. The 
quantity of iron actually offering at under makers’ prices is, how- 
ever comparatively small, and generally a very healthy tone 

re 
. Hematites remain without material change; the average prices 
quoted by makers for good No. 3 foun ualities delivered into 
the Manchester district are about 53s. 6d. to 54s., less 24, but 
there is very little business doing, and buyers could place orders at 
about 1s. per ton under these figures. 

In manufactured iron about a steady trade is still being done, 
and prices are maintained at late rates, the current quotations for 
delivery into the Manchester district remaining at £5 per ton for 
bars, £ 5s. to £5 7s, 6d. for hoops, and 10s. per ton for 
sheets. 


There is, perhaps, a rather more hopeful tone in the engineering 
branches of industry, but with the exception that machinists are 
rather busier, and the leading tool ma‘ers are kept tolerably well 
employed, slackness still prevails throughout the trade generally. 

In response to a circular sent out by Mr. Daniel Adamson, the 
President of the Iron and Steel Institute, to the Manchester local 
members, a meeting was held in one of the committee rooms of 
the Manchester Town Hall on Thursday last, to consider the ques- 
tion of inviting the Institute to hold its next autumn reeting in 
Manchester. Mr. 8S. R. Platt—Platt Brothers, Oldham—was 
called to the chair, and amongst others present were Mr. Daniel 
Adamson, the president; Mr. J. S. Jeans, the secretary; and 
Messrs. Charles Sacré, Edward Row—Manchester, Sheffield, and 
Lincolnshire Railway—Jas. Johnstone, W. W. Hulse, Eli Spenc-r, 
Thos. Ashbury, ©. J. Schofield, H. Simon, W. Crossley, W. H. 
Bailey, J. Leigh, R. Ogle, Thos. Burningham, and others. Mr. 
Adamson briefly alluded to the fact that Newcastle-on-Tyne had 
suggested that as the president was a North-countryman, the ne=t 


and upon all hands the makers of cables, and anchors, and 80 


forth, have to struggle hard against buyers’ price stipulations, 


ting of the Institute should be held in that city; but 
as it would be twelve years since the Iron and Steel Insti- 
tute last paid a visit to Manchester, and we should be 


sti much longer than this, and that it neither required 
tallow nor any other lubricant to be used with it. 

At the meeting of the Manchester Geological Society, held on 

esday, a discussion took place on outbursts of gas in coal mines. 
In some quarters there is a disbelief in serious sudden outbursts, 
but Mr. A. H. W oodward, of the Clifton andKersley Coal Company, 
read a short paper in which he gave details of a ser’es of sudden 
and serious outbursts of gas which occurred in the mines under his 
charge, the gas in some instances bursting suddenly through the 
roof, and in others through the floor, and in one instance in 
sufficient quantity to fire in the men’s lamps 400 yards distant. 
Mr. Herbert Fletcher, who has recently come into some notoriety 
hye opposition to the use of safety lamps in his\rines, contended 
that the outbursts of gas took place in straight work, but that by 
wide work they could be prevented. Mr. G. S. Burrows, of the 
Atherton Collieries, said he had come to the conclusion that the 
ge was not made in the coal, but came from the floor or roof, and 

e could not see how wide work could prevent outbursts, as how- 
ever_well they might pack there must be some sinking of the roof 
with the consequent formation of cavities in which the gas could 
accumulate, and it all depended where the gas broke out, whether 
it got away safely or not. 

In the coal trade there is still no appreciable improvement to 
report, The business doing is only moderate for the time of the 
year, and the advance in price announced last week in the Man- 
chester district has still been only partially followed in other 
districts—in fact, so far as inferior qualities of coal are concerned, 
it is scarcely being maintained by the Manchester firms. Prices 
continue very irregular; in some instances, following the upward 
movement in the Manchester district, there has been an advance of 
. to ls. per ton on house fire coals, whilst some of the 
collieries have not made any advance at all. Best coal in some 
instances is quoted at 9s. 6d. to 10s. per ton at the pit, in others it 
can be got at 8s. 6d. to 9s.; mds average 7s. 6d. to 8s.; and 
common house coal 6s. to 6s. 6d. ton. In other classes of fuel 
the actual advance which is being got on November rates is very 
small; steam and forge coals are still being sold at 5s. 3d. to 5s. 6d., 
burgy, 4s. 6d. to 5s.; best slack, 3s, 6d. to 4s.; and common, 2s. $d. 
th fairly good trade d 

shipping there is a fairly le doing, with a slight 
tendency to harden in price, 7s. being now about the minimum for 
steam coal delivered at Garston or Liv 1. 

A meeting summoned by the Mayor of Manchester was held at 
the Town Hall yesterday—Th y—to receive the report of the 
Consultative Committee, which for several months past has been 
making a most exhaustive inquiry with reference to the proposed 
scheme for the construction of the Manchester Ship Canal, and the 
prospects of its being successfully carried out. 

Barrow.—The business doing in hematite qualities of pig iron is 
eee and the orders booked during the past week have been such 
as will maintain a continuance of the present comparatively active 
stave of the market. So far as makers of pig iron are concerned 
there is a good outlook, for they are not only well sold forward, 
but they are in receipt of inquiries which represent so much busi- 
ness as justifies the belief that the market will mainiain its present 
steadiness, and ultimately lead to an even more active state of 
things next year. The value of pig iron is steady at 45s. 6d. per 
ton net at makers’ works for prompt deliveries of mixed parcels 
of Bessemer iron, and 44s, 9d. for No. 3 forge and foundry iron, 
These prices have been unchanged for a month or six weeks past, 
and it is noticeable that while hants and speculs*+ors who hold 
iron have in some cases sold at lower values than these, makers 
generally are maintaining a firmness in rates which is a yood indica- 
tion for the future of the market. Steel makers are busy, especially 
on rails, and they are at ey engaged on large orders which will 
keep them employed well into next year. The trade in the hands 
of makers is likely to increase in the minor departments ; indeed, 
merchant qualities of steel are in fuller and in growing consumption, 
and the heavier trades, outside rails, are also showing new life. 
Rails are still quoted at £3 17s. 6d. per ton net at makers’ works 
for heavy sections. Some quotations go up to £4 and £4 2s. 6d., 
but the former figure represents practically the selling price for 
ordinary sections. The business doing in shipbuilding is extremely 
quiet, and the outlook is anything but cheerful; only very few 
orders are offering, and these are competed for very keenly, 
leaving next to no profit to those who are successful in getting 
them. It is believed, however, that the new year will bring about 
an improvement in this trade. It is already assumed that there 
will be a revival in marine engineering next year, but there does 
not seem much chance of a change for the better in general engi- 
neering, boiler-making, or ironfounding, while forge works share 
in an anticipated quiet trade. Iron ore is firm in tone, and it is 

robable that sales will be large in the early future. Stocks are 

rgely held. Prices vary from 9s. to 11s, ton. Coal and coke 
steady, but firmer. Shipping well employed, considering the 
season of the year. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

ARMOUR plates have been the subject of the week. A contro- 
versy mentioned last week as having been initiated by an 
anonymous correspondent, signing himself ‘‘ Steel,” seems about 
to close without adding anything substantial to the stock of know- 
ledge. Sir John Brown, the inventor of thick rolled armour plates, 
has written to express his regret that Mr. J. W. Ellis, the chair- 
man of John Brown and Co.—with which Sir John is not now con- 
nected—“‘ should go out of his way to reply to any man—if such 
—who does not sign hisown name.” Sir John complained that the 
writer stabs in the dark, and expresses that ‘‘if busybodies who 
do not understand so vital a question would not intermeddle with 
those who do, Sheffield will produce in the shape of armour plates, 
either in quality or dimensions, anything that may be asked for.” 
Sir John adds:—‘‘I have recently made several visits to the Atlas 
Works, and accompanied by my old friend, Mr. J. D, Ellis, gone 
through all the departments of these Bro and magnificent 
works. I am amazed at the wonderfully prodigious machinery 


being laid down for masses of material to be operated upon to the 


fi 
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Po Y and most forcibly urg @ propriety 0 
adopting the suggestion that the Iron and Steel Institute should 
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extent of several tons in one atalarge expenditure of capital by 
the com: , and also of tes to 120 tons, 

i to 100 tons. Sh is well cared for, and if 


for 
forgings uj left 
alone, will. maintain her reputation against all comers.” 


in Scotland, and 
Company being the first English line to use it. Sir John subse- 
quently introduced the iron trade into Sheffield, making the town 
d other country from 

it of being brought 


ining it thoroughly from shore he came to the con- 
clusion that the iron plates be rolled even thicker. He came 
home and set to work, with the result that Lord Palmerston 
—then the Premier—and the Lords of the Admiralty, headed by 
the Duke of Somerset, visited Sheffield and saw rolled plates from 
5}in. to 12in. thick. In a short time he had re-clothed three- 
fourths of the British Navy. The discovery revolutionised the 
fleets of the world. Now iron has given place to compound—i.e. 
steel-faced—armour, and this, in its turn, is Yama against all-steel 


now resides in 
Sheffield. 

A local representative of a steel rail firm went to London some 
time ago with a tender in his pocket for some work which was in 
the market. One of the principals, having obtained some idea of 
his quietly ant to hip for 


the competition, as they had already offers 10s. to 20s. per ton 3; | week, 


and yet the firm had based their estimate on exact cost, leaving 
not a farthing of profit. This incident shows how keen the rivalry 
is for rail orders, and how difficult it is for firms having their works 
inland to com: with those at the coast. Messrs. Charles Cam- 
mell and Co., I understand, have no lack of orders at Workington, 
ir Peni rail mills well 

contracts for home companies and for —— at Hull. Messrs. 
iafaction in J: 


of cutlery exported to have been £239,260, against £238,441 for the 
corresponding month of 1885. In steel, unwrought, there is agai 

@ great increase, the value last idee £155,811, as 
compared with £96,487 for November, 1885. The United States 
— has advanced from £27,781 in November, 1885, to £76,227 


THE NORTH OF ENGLAND. 


«© (From our own Correspondent.) 

THE substantial reduction in pig iron stocks, shown by the 
official statistics for November, er with further accounts of 
ues trade from America elsewhere, are having a favour- 

effect on the Cleveland pig iron trade. The market held at 

h on Tuesday last was well attended ; inquiries for 
delivery over the first quarter of next year were freely made, and 
consumers seemed generally more disposed to operate than they 
have been for some time past. For No. 3 g.m.b. delivered over the 
first quarter of 1887, 33s. to 33s. 3d. per ton was offered, and for 
delivery to the end of June 33s. 9d. would have been given, but 
sellers were cautious, and declined to accept these figures. For 
— delivery makers continue to quote 33s. per ton for No. 3; 

t hants usuall dersell them by naming a somewhat 
lower figure. During the earlier part of the market some transac- 
tions took place at 32s. 7}d.; but before the close the price 


The price of warrants is i 32s. 9d. ton. Holders 

are, however, not eager to sell at present, as consider their 
to be improving. 

The stock of pig iron in Messrs. Connal and Co.’s Mid 
store continues to decrease, but only at a very slow rate. e 
quantity held on Monday last was 298,875 tons, which ts 
a diminution of 519 tons during the week. The total decrease 
last month was 982 tons. Their Glasgow stock increased 300 tons 

There is still no improvement to report as regards the finished 
namely :—Ship plates, £4 10s. per ton; common bars, £4 6d.; 
and angles, £4 7s. 6d.; all free on trucks at makers’ works, and less 


23 cent. 

the 3rd inst. According to them it that eighty-five 
furnaces were in blast during the month. Of these fifty-three were 
making Cleveland iron, and the remainder hematite, spiegel, basic, 
&c. The total make of pig iron, of all kinds, was 186,693 tons, or 
a decrease of 5706 tons, compared with October. The total stock 
of Cleveland pig iron on the 30th ult. was 667,772 tons, being a 

oF Middlesbrough during November 

ipments of pig iron from Mi I uring Novem 

amounted to 71,568 tons, as against $4,322 tons shi during 
October. Of quantity 37,890 tons 
consignments to foreign countries were as follows, viz.:—to - 
many, 5119 tons; to Norway and Sweden, 4304 tons ; to Holland, 
4105 tons; to Russia, 3110 tons; to Belgium, 2820 tons; to France, 
2065 tons; and to America, 2000 tons. The shipments of manu- 
factured iron and steel amounted to 30,639 tons, of which 20,168 
tons went abroad. India was as usual the best customer, having 
taken altogether 7677 tons. 

Great interest was taken in the North of England in the trials 
London and South-Western Railway, at the instance of the 

ted Society of Railway Servants. It will be 
remembered that six prizes were there gi _ = 


latter was almost unanimously voted the best of all. The only | Grea 


proper, was a pole 
furnished at one end with a steel point, twisted spirally like half a 


anything like so short a time ; 


apparatus. 
But though the Midland Company have adopted the pointed 
~— system, they did not originate it. It was first devised 
y an ordi goods’ yard shunter employed at the North Stockton 
station, and was adopted by the North-Eastern Railway Company 
before any other. Honour must be given where honour is due. 
That man has, it is believed, no patent, and will probably get little 
profit out of his invention. Nevertheless, it has unquestionably 
beaten all the others, and preventing the necessity of getting 
within the buffers to couple or uncouple, will i the 
means of saving the lives and limbs of railway servants in the future 
toa extent. What is the “‘ Amalgamated ” after, 
that it does not search out this man and give him a prize? There 
is little doubt but that the directors of the great railway companies 
who use the invention would contribute also, so as to make it of a 
substantial character. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


TuE Glasgow iron market, which had sunk into a comparatively 
tive department. i early in the w 
orders had been received for more than the usual quantities of 
shipping iron for the United States, and as it was assumed that 
these might soon be followed by others, the speculative prices 
got a start, a fair t of busi was done. 
keepi out of furnaces through strikes of furnacemen 
has also led to strengthen prices, as the output is reduced toa 
greater extent than it otherwise would have been. But the 
amount of the shipment is very small, and until they show a 
material increase, it is not to be expected that the movements in 
the market will be other than spasmodic. In the past week the 
shipments were only 4289 tons, as compared with 4870 in the pre- 
week, and 5896 in the corresponding week of 1885. Weare 
importing more iron from Cleveland for use in Scotland at present 
than we are sending to all foreign countries. Deducting the 
quantity sent coastwice, only 2958 tons in 
wv we imported tons from Middlesbrough. hile 
the export trade is in this backward state, it is not to be expected 
that there can be any marked improvement in the general features 
of the trade. The addition to stocks in Messrs. Connal and Co.’s 
Glasgow stores are comparatively small. 

Business was done in the warrant market on Friday at 42s. 2d. 
cash. There was an improved inquiry, and a good business on 
Tuesday at 42s. . to 42s. . cash. The quotations further 
advanced on Tu 

The values of makers’ iron are about 6d. a ton higher than they 
ago, as follows :—Gartsherrie, f.o.b. at Glasgow, 
ton, No. 1, 47s.; No. 3, 43s.; Coltness, 50s. 6d. and 44s. 6d.; 
ange 47s. 6d. and 44s. 6d.; 
Cal Carn 
45s. 


er, 
6d. 
44s. 6d.; Carron, at Gran: mouth, 46s. 6d. 
nock, at 44s. éa. 

Dalmellington, 43s. 6d. and 40s. 


Hematite warrants have been steady without much change in | ¢,7, 


= There were no arrivals of Cumberland hematite at Glasgow 
luring November for transhipment to the United States. 

Several fresh shipbuilding contracts have been placed with large 
builders, and these have added to the work of the steel makers, 
who are now very busy. Marine engineering and several other 
branches of industry have also received considerable advantage 
from these orders. Should the Thames, M 
Steam Navigation Company turn out a success with the investing 


public, its fleet of river steamers, forty in number, will be built on | small 


the Clyde. The contract has 
and Co., of 
is t i 
other builders. 

The past week’s shipments of iron and steel from the 
Clyde embrace three locomotives, valued at £6750, for Calcutta ; 
machinery, £7500; steel goods, £8427 ; of which £4750 are 
tires, &c., for Calcutta; sewing machines Yor £2660; an 

iron manufactures, £25,000, of which £4176 is = work 
‘or Calcutta ; £3970 pipes, &c., for Sydney; and £3190 various 
articles for Italy. 

There is more activity in the coal trade than was expected. Main 
a ready market for all that is raised by the colliers. During the 
past week there was shipped at Glasgow, 20,725 tons; Greenock, 
175; Ayr, 7036; Irvine, 1748; Troon, 4699; Burntisland, 21,656; 

ith, 2311; Grangemouth, 16,389; Bo'ness, 4831; and Port-Glas- 


gow, 120. Total, 79,290 tons, or 19,692 tons more than in the 
corresponding of 1885. 


‘ort Glasgow ; but if it goes on, it 
that firm will divide the 


As the leaders of the miners have failed to induce them to 
restrict their work to four days of eight hours a week, they have 
now made a proposal that the men should work only seven hours a 
on this side of the Christmas holidays. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


factory state, and at Cardiff, Swansea, and Newport, Mon., foreign 
exports have been fairly sustained. Last week, in the early part 
there was somewhat of a pressure applied for supply; but as this 
was not continued throughout the week, “ep | showed a great 
accumulation at sidi I saw five trains of ready at several 
collieries, and from Plymouth to Taff Vale terminus the plethora 
was unmistakeable. e weather during the last few days has 
also somewhat hampered matters, a west wind blowing dead against 
the , and interfering with despatch. Iam afraid that Tues- 
day’s and Wednesday’s storms will add to the long list of coal-ship 
disasters of this year. 

Simultaneously with an t in trade I am glad to 
announce the ending of several im t strikes. That at the 
North Blaina Colliery, formerly one of Crawshay Bailey’s, now the 
property of Mr. Stone, has been ended satisfactorily. men 
accept the terms offered, and the proprietors consent to their ha‘ 

a checkweigher of their own choosing. The men at Ynysybw 

lliery, ly, appears in a way arranged, 
though illy men, as a rule, are obstinate. 

has sprung up where, until the starting of the di 
half-a-dozen houses. It is expected that Cardiff wners 
commission agents will have branch offices there, and Swansea and 
Newport are expected to be represented. Still with the new Roath 
siding of the Taff Vale completed, and the successful carrying out 
of the Monmouthshire and Cardiff Railway Bill, Cardiff will have 
nothing to fear. There wag an adverse rumour in reference to this 
bill a few days ago, but it was promptly and officially 

t care has been taken in seeing that everything is in order. 
The steel works are going along at about the same » but 
there is no “boom” and no great hurry on the part of buyers. 
Prices are slightly better, though open to improvement. Stocks of 

er bee sensibly diminished at various establishments ; 
trade has been rather affected by the agitation in tin plates, and 
should appre! 


hended e place it would tell seriously on 


edway, and Orwell | asked 


work with a number of | be 


to 
and | bars, 


resistance. 

at the alidine of W. T. Lewis's 3 
ciple tin-plate works are at nt 
one of the old colliery days when each werleed 
upon its own plan, and strikes were numerous and common, 
Under present arrangements one master arranges with his men in 
one district, the other fails in the next, and so on, and in every 
case where the men resist stoppage becomes imperative. 

The Llianelly and Swansea districts are going along with the 
utmost steadiness, and as it is tolerably certain a number of works 
will close, prices are going up. Swansea exported 41,768 boxes of 
tin-plates last week, and about 39,000 were received into stock, 
So make and sale tting equalised. For ay Me ape 
12s, 9d. has been the leading figure, but sellers refuse to at 
this rate, and a good deal of business has been effected at higher 
For forward py few will accept present 
Quotations are at 13s. 6d.; as ——— my letter 14s. has been 
asked for best qualities, Inquiries or ternes are increasing now 


i 


that the terne season is coming on, but no definite price is quoted. 
The next examination of candidates for certificated managers is 
fixed for the first week in January. 


NOTES FROM GERMANY. 


(From our own Correspondent.) 
THE improved tone of the iron markets in each of the several 
is maintained, and if the prices have not risen as much as 
could be wished in all branches, there is still cause for satisfaction 
prospects, especially as compared to the situation 
only a very short time ago. Still, here and there a pessimist’s 
voice is heard contending that, as the improvement has only been 
brought about by restriction of ees and fresh works will 
soon be brought into operation, the rise in prices will not continue 


long. At present, at any rate, there is a confidence in the 
future , and buyers are beginning to realise that sellers 
are now to have their innings, and that ruinous off 


underbidding, and concessions have come toanend., The 
all the foreign markets has no doubt had its effect in bringing about 
this better state of things. The small rise in native ores 


is ki and Spanish are also getting a little dearer. The 
t report. The of the blast in West- 


panied 
by the firm tendency of the foreign markets and the full employ- 
ment of the meng barren beg to the hope that the worst peri 


0 reducing, 
tter prices must follow. Spiegel is in very great demand for 
export, is firm and 80 
to 12 p.c. 

and has 


sections M. 3 p.t. Another w , from 
was also indticed to raise its prices, which were also 


put on a sound footing, would materially assist. Again, the large 
works south-west and the Rhine 
raise ist prices on bars, girders, sections ; as 
were all busy with orders and a rise of M. 5 on 
was easily obtained, they have stipulated a rise of M 
but it is very questionable if so large a rise all at once can be 
tained for long. On the whole the plate mills are better occu 
than they were latterly, the prices being, for heavy sorts 
ordinary quality, M. 145 to 150 p.t. More boi too, are 
ordered tat e prices of both the finished arti 
material are not yet such as to make the manufacture of 


Es 


een a. The thin sheet have had the best of 
it lately, and they are still ex y » with prices continu- 
rising, until they are now at M. 125 to p.t. Wire 
are again better in price, and now M. 100 is the lowest quotation 


the recent spurt cai.e. 
rails seem doomed to dulness in this country, and the few 


prices could well do without, but tokeep down the German pri 
for thelr rails 


tion of the rail trade in this country, that these 
ceeded admirably from a rival’s point of view. 
Frankfurt, and Brussels it has been announced 


From Berlin, 
that a new inter- 


sources only shows that up to this no positive steps 

have been taken in this direction, much as it is desired, although 

here and there the matter has been on the éapis, and it is th t 

that a fresh convention is distant, and w be difficult, if not 

impossible, of accomplishment just yet. Hoops are quoted at 100 
105; good merchant bars at to 98 occasi : 

167 to 115; wire rods, 101 to 103; in Bessemer metal, 100 to 
102; rivet iron, 115 to 120; sl 110 to 115; — rails, 92 to 
97 M. p.t.; tires, 210 to 225; and wheels and axles, 300 the set. 
The machine factories still complain of want of orders and low 
prices. The wagon works have received a small influx of orders at 
profitless prices, which will ov ages be the last for this season. 

There been considerable exultation in the newspapers on 
account of the German Lloyd pn a having secured the carriage 
of the Thursday’s mails from Southampten to New York. A short 
time since a new line of small sea-going cargo vessels was started 
to carry direct from Cologne to London, now more vessels have 
just been ordered to comp the regularity of the service. For 
the last eight or ten years English coasting vessels have come up 
above Cologne, to load the Apollonaris 
water for 


| Dec. 10, 1886. 
_ 
What will be the upshot of the turmoil now peony in the 
tin-plate districts it would be difficult to forecast, ong the 
Glamorgan coast from Port Talbot and up in the West Monmouth. 
shire district, notices to stop are pretty general, and the end of 
December will see a lot closed unless reductions are accepted. In 
Sir Joan Brown was entertained at a public quet and pre- many parts the employers and workmen have arranged their differ. 
sented with his portrait on Monday night, the 6th inst., being the 
seventieth anniversary of his birthday. The worthy knight was 
the inventor of the conical spring steel buffer, and was familiarly 
known as “‘ Buffer Brown.” This was a big “ hit,” and made him 
much money. It was first adopted on a Welsh railwa afterwards 
. Bessemer’s great discovery; but his great exploit was in 1860, when, 
returning from a tour on the Continent, he saw in Toulon harbour SD 
tae French ship La Gloire. This vessel, formerly a wooden ship, 
had been cut down into “‘an exaggerated corvette,” and coated SSC 
with 4hin. hammered iron plates. La Gloire caused our Admiralty PO 
great uneasiness, and they stopped the alteration of a large number 
- of craft in consequence. Sir John was not allowed on board, 
mass. Sir John, who has been twice Mayor and Master Cutler oe 
The lighter industries remain as mentioned last week, the leading 2 Or Tr was near © same af iD mber, DU 
firms being full of work for Christmas and the new year. A very 
good business is being done both on metropolitan and provincial 
ifferent firms are well off for work, and the artisans fully em- - 7 = —_ 7 
ployed. It is noticeable that the demand for plated stirs ngs in tinually on the rise, and good qualities of it in the Siegerland fetch 
excess of the call for cutlery. , at Leith, 46s. 6d. and M. 394 to 40 p.t.; still these prices scarcely yet cover the costs of 
The Board of Trade returns for November show the total value . and 43s. 6d.; Glengar- 
linton, 43s. and 39s. 3d.; 
2 p.t. In Bessemer and basic pig, however, no great improve- 
ment is visible, but they are pany basic being noted at 
—_—_—_—_—_— M. 37 to 39 p.t. In wrought iron there is at last an improve- 
ment, which extends to prices as well as orders. Bars are 
in as great demand as last noted, and almost all the works are 
| uite full of orders, so that in some cases higher prices could be 
, which were accorded, for orders which were pressing. Some 
|| of the Rhenish works raised their list prices for hoops and all 
ess of orders, 
| accepted, all 
of which, coupled with the general good demand, certainly must 
considered a hopeful sign that pen will soon bear to be raised 
all to which end the new if 
Moselle plate-rolling mills is to be formed, when, of course, better 
or prompt, with a few marks tio! or for wy sti 
these prices do not cover the higher prices which must paid 
for the raw materials. From such facts, and after two rises in thin 
sheets, it may be judged in what a depressed state the iron trade 
must 
Steel 
small season orders, seldom ex ns at a e, 
given out by the Railway Administration, now seem to have come 
Po to an end fora time. The quotation for them is nominally M. 110 
to 120p.t. At the last tendering at Breslau the native ope 
: offered was M. 114 at works, whilst the foreign offer was M. 115 at 
Stettin. From an article in a Belgian it would 
appear that the repeated low tenders of the Cockerill Company have 
not been so much with a desire of receiving the orders, which at the 
ing at the condi- 
tics have suc- 
0 convention 18 imminent, e brussels news is that 
firms have declared for one, in which the 
chief Belgian works are ready to join. From Frankfurt it is said 
that a meeting has been arranged for the 10th of December 
—to-day—to discuss the ee either in London or at Diissel- 
dorf. The information gleaned from the best and most 
prize in the latter case was won by Messrs. Younghusband 
and Hudson, of Darlington, and a very good device, though 
J not rewarded with a prize, was exhibited by Mr. Fenwick, of Gates- 
head. But at the trials made of these prize systems, by the 
Midland Railway Company at Derby on the 2nd inst., in competi- 
tion with their ordinary system of coupling and uncoupling, the 
. turn of a corkscrew. his, carried in the shunter’s hand, was 
quite sufficient to enable him to couple up any number of trucks 
at the rate of four seconds each, or uncouple at the rate of three 
seconds each. None of the prize systems could be operated in 
Ss and when the wagons were placed 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Nov, 27th, 


Iron and steel brokers are about 


closing 
contracts for some thirty or forty thousand tons | 


a . lish steel blooms, slabs, Bessemer pig and 
eleisen. If the prices suit, these transactions 

opie far beyond the figures given. Large 
consumers of ma‘ in Pennsylvania are willing 
to stock up for next spring provided the prices 
pod but while there is a strong upward tendency 
in the market, there is a manifest unwillingness 
to follow the market up without better reason 
than is apparent on the surface of trade at the 
present time, ‘The entire iron market is very 
strong. Consumers of poe iron are waiting to see 
what the Thomas Iron pany will decide to ask 
for iron to be delivered during 1887, Upwards 
of 100,000 tons have already been contracted for 
rices to be named later on in the season, Very 
iehe business is doing for current requirements. 
1 is selling at 19 dols. to 20 dols. 
; No. 2 is selling at 18 dols. ; 

oer yond 16 dols. to 17 dols.; Eglinton iron is 
ing at 19 dols. ; Glengarnock at 20.50; Coltness 
21.50 dols. Two or three large lots of "Bessemer 
iron sold at 20 dols., and large lots of domestic 
Bessemer sold at 18.25 dols. to 18.50 dols. One 
lot of English 20 per cent. spiegeleisen sold at 
28.50 dols, and another lot of German at 27.25 
dols. Several five and ten thousand blocks of 
steel rails were contracted for for delivery in the 
West at 38 dols. Mill price is 34.50 dols., with an 
occasional ion rumoured at fifty cents less. 
All kinds of metals are in good demand, lead 
selling at 4t.c. 12,000,000 lb. of lake copper are 


rumoured to have been sold at 12 o, for forward P a a 


delivery. All kinds of old rails are very scarce, 
and the ‘demand is far ahead of the supply. The 
rolling mill interests yg the interior as 
far West as Chicago and St. Louis are urgently 
for old rails, and have contracts for all the 
material they can furnish for months to come. 
Electrical light a neces are also in great 
demand, and all -equipped establishments are 
full of business. A good many new concerns are 
being built in order to meet the heavy demand for 
material, Bar iron is 2c, in small lots steel oper 
—. Tank iron, 2}. The 
of orders. fo 7 dols, 
Production is maintained at the outside limit in 
branches of the iron trade, 


NEW OOMPANIES. 
Tue following companies have just been regis- 


Anglo-Norwegian Ice Company, Limited. 
Upon terms of an agreement of October 26th 
between Christian Marentius Boérresen, Thor 
Olsen, Jans Andreas Larsen, and Peder Strand of 
the one and agro Jerrold—for the com- 
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' the subscribers are to t the first; the eom- 


aj 
pany in general will determine remu- 
neration, 


Automatic Electric anid, Signal Company, 


This company registered on the 1st inst., 
@ capital of £10, 006, in 
jure apparatus for railway si; and wit’ 
such object to purchase an : See he letters 
tent No. 74,105, dated oi November, 1886, 
or “an improved. method of automatic electric 
or railways and apparatus therefor.” 
poo are :— 

Shares. 


8, Lombard-street, mer- 


and spirit merchant . 

y; uth wark-st: 
E Liverpool, fruit gen 
J. jeweller ee 
J. ‘ilbert, 47 Lime-street, tea merchant 


Registered without a articles, 


“ Bower” Gas Pesan Company, Limited. 
This company pro to uire the patent 
rights of om Sylvester Gaston, Anthony | 1 
Spencer Bower, an Thomas Thorp, relating to 
gas lamps. It was on the Ist inst., 
with a capital of £30, in £5 abares, with th | 
following as first 


Shares. 
Simpson, C.E., Broadway-chambers, 

em, oe 
‘R. D. Urlix, $3. Stattond vie, 


lord-terrace, oe 
x A. Asten, C.E., 9, Clyde-street, West ip- 
J. Mackenzie, 48, Osnaburgh-street, gineer 
The number of directors is not to be less than 
three nor more than five; a, £200 in 
shares or stock; the first are the subscribers 
denoted by an an asterisk; uneration, £2 each 
for every meeting attended, b but is not to Sor 
in the aggregate £400 per annum. 


Carpet Patent on Cleansing Company, 


This co 10,008 nee on the 30th ult., 
with a copied of in £1 to 
and work certain letters patent, &c., relating to 


carpet beating and the cleaning of all 1 fabrics, and 
‘ also to carry on business as wood cutters, The 
are :— 

Shares. 
ou 63, Cornhill, merchant 
“W. R. 1, Leadenhail-street, merchant . 
*D. W. Forbes, Smithfield Works, Blackwall, 
J.W Byme, 81, Gracechurch ‘street, chartered 


regis 
£100,000 in £1 shares. 
tion is £9000 cash 
Shares. 


G. E. Keith, 14, Hans-place, 8. re 
H. J. Tow 180, Camden-road, N 


E. Spencer, 4, Brick rick-court, 
J. W. lois, 11, Leadenhall-street, so! 


Sienene directors is not to be less than 
three nor more than seven; qualification, 200 
shares; remuneration, £50 per annum for each 

cent, dividend above cen: 
it of the tions of Pable A af te Gum 
panies Act, , are adopted. 


Lay Torpedo Company, Limited, 

This com: proposes to purchase a certain 

secret 4 for the manufacture of 
a torpedo to be “The and to 
acquire any other machines, 
‘are. was on the a 
capital of £300,000, in £10 shares, The sub- 
scribers are :— 


Shares. 
Archibald Great 
electrical eer 


Cc. Hill, Grange, Reckenham 
L. Hutchison, Guildhall-chambers, ‘mer- 


B. Button, Surrey, secretary to’ 
Ww. He Ho ck, 28, Barnsbu 
W. H. Helin, 7, West Hampstead, 


A. Watling, 78, ‘Trafalgar-road, ‘BE, clerk 
Registered without special articles. 


Anti-Attrition Metal Company, Limited, 

This company was registered on the Ist inst. 
with a capital of £50, in £10 shares, to pur- 
chase the business and ht referred to in an 
unregistered agreement of the 30th ult., between 
Wm. Levett and Co. and Andrew Wardrop—for 
the a en to carry on the business of a 
» foundry, manufacturing and 

machinists company. The subscribers are :— 


M. C. Grabham, 5, Suffolk-place, Pall Mall, 


Bacon, 0.B., 4, Great Winchester-street 
W. Levett, 18, Brighton 
A. Wardrop, 


or: 


three nor more than five; qualification, one share; 


plements, or in- BF 


Ww. B. Harte,” 2, Metal’ “Exchange-buildings, 
Miler, 86, Great Tower-street, gum mer- 


per annum, 
and alse 10 per cent. of the cgea after 10 per 
cent, dividend has been paid. 


Thames, Medway, and Orwell Steam Navigation 
Limited. 
This com was registered on the 26th ult, 
by a agiahe ot £300,000, in £5 shares—whereof 
are £5 per cent. cumulative preference 
to carry on the business of steamboat 
owners and carriers upon the rivers Thames, 
Medway, and Orwell, or elsewhere. An agree- 
ment of the 24th ult. between William Hamilton 
and John Hamilton of the firm of William 
Hamilton and Co., of po Newark Shipbuilding 
's-road, 
The subscribers are :— 


F. 28, Elsham-road, ‘Kensington, 


Shand, 20, St. sasaeanari Peckham, 

The number of directors is not to be less than 
-_ nor more than seven; the subscribers are to 


SocrgTy OF ENGINEERS.—On and after the 24th 
December next, the offices of the Society will be 
removed to No. 9, Victoria-chambers, in the 
same block of buildings as the present offices. 
The Council has taken advantage of the expira- 
tion of the fourteen years’ term of the lease to 
effect this change, in the hope that the new 
emmy room and library, being easily accessible 
by a lift, will be more largely used, and become 

more a centre of union for the members than 
has hitherto been the case. The ordinary meet- 
ings for the reading and discussi: 
continue to be held at the W 
Hall, as for the last three years, comm oan 
half- past seven o'clock on each occasion. e 


bourne, and upon presenting letters of intro- 
duction from the secretary, to the privilege of 
honorary membership of the association for six 
months, and a resolution will be pro at 
the annual meeting of the Society, on ber 
= next, reciprocating this action of the asso- 


ion of 15,650. Rope 


THE PATENT JOURNAL. 
Condensed from the of te ef 


Applications for Letters Patent. 
printed in italics, 


29th November, 1886. 
15,571, Recznerative Gas Lamps, A. M. Clark.—<{J. 
Danischevski, Fra’ 


nischevi mee.) 
15,572. Screw * PROPELLERS, A. T. Zeise, London. 
15,573. ARTIFICIAL G. 
15,574. Stoprerine Borries, H. Brooks, London. 
15,575. Curtine Harr, F. Grant, prank 
80th November, 1886. 


15,576. Buack Liquip from AniLing, &c., for Dyzia, 
©. Collin and L. Ei London. 


ithe Writing Telegraph Company, United States) 
Titi up mpany, 

15,578. Currine from a Laven of Frsrovs 
&., H. J. Allison.—(G. J. W. Galster, 
New York. 

15,579. Porous H. J, Allison.—(C. C. 
United States. 


15,581. Fire or SPRINKLER, J. Tonge, 
Rochdale. 


15,582. Jacquarps, W. J.and A. P. Riley, Manchester. 
— REFERENCE, &c., MaRkes, E. A. Prior, 


18, 584. VenTILaTors, P. M. Walker, Halifax. 
885. APpaRatus for «MARINE 
Archer, Newcastle-u -Tyne. 


15, for 7. French, French, Plain, near Airdrie 
587. Boots, &c. W. Beasley, 


for Rartway A. Ash and 


Fruit, W. H. Rhodes, Man- 


15.595. Laven Ruwnine Leap Jomvts into Cast 
Pipss, H. Manches! 

15,596. VaLves and VaLtve of Steam and 
AiR Enowes, J. W. Hartley, -Trent. 

15,597. TRANSPORTING SELF-BINDING HaRvesTERs, J. 
Hornsby and J. Innocent, Gran‘ 

15,598. for Harts, J. 


Darna Woot, J./B. and W. Whiteley, 
and Scourixe Woot, &., J. B. and 
15,601. Fricrionat Brakes for Raisinc and Lower- 
8 

5, UTOMATIC FIRE-EXTINGUISHERS oF 

J. B. Hannay, Glasgow. 


15,604. BELF-CENTREING for Movuntine 
MicroscoricaL and other Oxsects, F. C. Moore, 


605. ARTIFIcIAL Ain to BorLer Furnaces, 
ex to W. Atkinson 
Bott, G. and M. J. Stowe, Great 
15,608. inNING and Twisting Macuinery, W. 

Bradford. 


15,609. Dram Traps, G. W. , London. 
15,610. M. C. and J. McKeon, Liver- 


15,611. Lawn Tennis with Russer J. 
Cluff, Walthamstow. 
— Cannon and other Arms, W. Tranter, Birming- 


15,618. Pouttry H E. Lane, Birmingham. 


15,615. Wire Stapxes, 8. Taylor, 
as. Ancuors, D. G. Lewis. — J. Davies, Bir- 


15,61. Rovunpasouts, G. Orton, London. 
618. HERMETICALLY CLOSING Jars, &., M. O. 


Kyrrrep Fasrics, W. and R. N. Wrightson, 
OD. 
620. CLostnc Sprines for Doors, &c., 8. Timings, 
oy 
GengraTinc Gastous B. H. Thwaite, 
vei 


don, 

15,626. for &c., T. S. James, London. 
15,627. Lock, &c., Nut, B. 

—_ HypRavLic Livrs, H. C. Walker and R. Carey, 


Magazine Fire-arms, W. A. F. Blakeney, 


15,630. Dats Inpicator and Batt ProcRamMe HoLpEr 
Comsrnep, C. J. London. 

15,631. Receprion of Corn, J. 8. W: London. 

—(A. Sachs, United States. 

15,633. Gill, London. 

15,634. ay for ‘Cuarrs, E. Ware. 
—(R A, Wilkinson, South America. 

15,635. ComBine Woot, J. H. ve 


London. 
t the qualification, “ft 15,686. Sream Borter Furnaces, W. H. Mirfin, Lon- 
e@ remuneration of the board will 
and such sum as may be 15, Glaagor Repvucine REGULATING 
vo company in mee’ in any lensen Brown 
year in which 10 per cent. vaividend i is 15,698, 
15,639. Watcs Guarp, J. T. Wright, London. 
15,640. Grixpinc WueE1s, E. D. Barker, London. 


15,641. Printina Cotours on Hanks, &c., C. Gaydet, 


don. 
15,642. 


Tyinc Straw, T. T. Ma: 
15,645. Securine Sacks, 


J. 
15,649. Guy W. Anderson, 
TRACTION on 1 Rartways, W. Sha} 
15, 651. OsTaIntne CHLORIDE and BRoMIDE 
DIMETHYL ANILINE and Propucine R. 
and J. Dawson, London. 
15,652. Tawina Lerner, &., T. and L, Palmer, 


on, 
15,658, Biocks of Carson for ELEcTRICAL 
H. H. Lake.—(B. Shaw, United States. 
15,654. Locomotives, H. H. Lake.—(H. W. Ladd, 
United States.) 
1 Picture Frames, &c., J. A. Shaw-Mackenzie, 
ndon. 
Pricxine Froatine Licuts, &c., B. F. 
a 
15,657. CaBLe Grips, W. P. Thompson.—(7. Kerr, 
United States.) 


&e. 
f fon Willan Bad 


R. 
15,660. ARTIFICIAL Horizons for use, Wagner, 


Liv verpool. 
15,661. Pxuotocrarpuy, A. J. Boult.—(G. Bastman, 
United States.) 
15,662. Spapgs, and Scoops, H. M. Myers, 
15, and Heatixe Raitway Cars, &., R. 
, London. 
Ixpicatinc Water Leven in Borers, &., A. 
Boult.—(J. L. W. Olsen, Denmark.) 
15,665. Cocoa-nut G, Webb, London. 
15,066. Co Corks, J. Lowman and F. Howard and Sons, 
15, the in Mixes, H. Birkbeek.— 
(RB. N. Boyd, West Ind 
15,668. Marrresses, J. aple, London. 
WasHine TextiLe Marteriais, G. Jagenburg, 


1st December, 1886. 
15,670. Hanpies of Cricket Bats, &c., P. H. Newill, 
15,671. Exzcrriciry for Venictes on Tram and Rar- 
ways, F. Wynne, London. 
15, Om Lamps, E. J. Shaw, Wal- 
15,673. Fixinc Knogs on Bepsteaps, &c., H. H. 
— Wolverhampton. 
ANUFACIURE of CuEEsz, T. B. Brodbelt, 
ve 
&c., of Canrtaces, T. Humphreys, 
15,676, Gurpe Pouteys, W. T. Garnett, Bradford. 
15,677. Propuctne Patrerns on Fasrics, E. Field 
and G. Tunnicliff, H eld. 
Guazep PAVEMENT Licuts, H. Sulley, Notting- 
15,679. Avromatic DELivery of PREPAID F.C. 
Goons, 
15,680. Box-wHEeELs for CaLico Printino Macurnes, J. 
. Hampson, 
681. Buns for Borrizs, F. A. Bird and J. B. Fenby, 
15,682. Rats, &c., for PLaTELavERs, A. Wolstenholme, 
Heywood. 
15,683. Ourpoor Game, C. E. Johnstone, Oxford. 
15,684. Vices, C. J. Hi 
and M. 
— Device for Cooxine, J. Turner, Skipton-in- 
Puates for Srocx, 8. Fox, 
15. Piates for Stock, 8. Fox, 
le 
15,689. MicropHo! T. Wallace and O. A. En 
NES, Helm, 


15,690. Bicycurs, 
&c., the Coventry Cycle Company and 8. Gorton, 
Dayne Grarx, P. Van Gelder, Liverpool _ 


692, Insurance Device, G. Neale, Liverpool. 
ComBIner and E. 


Birming) 
15,694. Borriz Cork, G. C. London. 
15,605. Tac for Fixuxe Tiss, G. C. Thorne- 
15,696. C. Mi Birmingham. 
,696. FiRE-DoGs, eason, 
Eases, &c.,J. Parker and D. T. Lee, 
By for StzamsHir Propeciers, &., R. KE. 
15,699. De.iverine and Inpicatine VaLuE of TICKETS, 
, P. Everitt, London. 
15, 700. Boots and 8xoks, C. Litchfield, London. 
15 701. &c., Rims of Waoucut Tron 
H. Moore, London. 
SECTIONAL WATER-TUBE Borrzrs, H. Moore, 


15,703. Szatine-up Articies, F. Bosshardt.—(I¥. F. 
my and J. Hainbucher, France. 


5 EANING anMs, W. J. 
Payne, Lond 


on. 
15,707. E. B. Wethered, Woolwich. 
15,708. A Partour Game, H. , London. 
15,709. Sxozs, C. Wilton, 


Rivet for 

on. 

15,710. Armour for Suips, &c., L. R. 

for Cravats, &c., G. R. 

15,712. CarRyine of R. London. 

Srays, H. J. Haddan.—( 

15,714. Treatment of Woop, = Fisres, W. 
and B. Kirchner, London. 

15,716. Coxg, &c., J. Jolly and J. Bochon, 

ion. 

15,716. DistrisuTinc Liquips in Gas Scrussers, 8. 
Cutler, London. 

15,717. Bars of Rattway Stock, H. 
Newton. —(La i ils A 


15,719. ADMINISTERING 


15,720. Or Lamps, J. Roots, 

15,721. Smoorutine Irons, &c., G. 

15,722. Execrric J. Y. —(A. M. 
Canada. 


15,723. for Lirg-savine, F. W. 
Bre London. 


water, 
15,724. LIGHTING Roos, London. 
5,727. of Dry Prarss, E. 
TMENT RaPHIC DRY 
Foxlee, London. 
15,728. Propucine Gas for &., F. J. 


ORTABLE Coat or Dust Bry, A. H. Williams, 


on. 
15,730. Srzam Borers with CorRRvGATED FLaME- 
TuBEs, A. Knaudt, London. 
G Sream, &., Enornzs, T. 
OVERNOR for 
DUCING CITY, Parrish, 
London. 


a Macuixe and other Guys, H. 8. Maxim, 

2nd December, 1886. 
Stoves, T. Wrigley, T. Pickup, and G. Proctor, 
15,787. — Corp, &c., J. B. Wi Bury. 
| 15,738. actuated by the Mix- 

15,799. Davinc Papen, H. Harford and C. F. 
15, 740. Nov Piatt, 
UTS, 

15,741. SUPPLEMENTARY for Brp- 
. Ballardie, 


‘lymout 
15,745. Freep MecHanisM for PERFORATING MACHINES, 


H. W. Tonks, 
* 746. CicaR CUTTER A. Wier, Upper Norwood. 


for Joininc DRIVING Beuts, T. 
15,748, Grinpine Carns, &c., W. Houldsworth, Man- 
15,749. TacquaRD Macuines, J. McMurdo, Man- 

chester, 


AS 


ondon. 
5,089. SAFETY UiL Lamp, W. H. Pasley, Manchester. 
15,590. Meraiic Packinos, H. G. Small, Manchester. 
15,591. Removine Siac of Biast Furnaces, W. Haw- 
don, Middlesbrough-on-Tees. 
15,592. AuTOMATIC SELF-REVERSING Wacons, W. 
Brierley.—(B. Lucks, Germany.) 
15,598. AncHoRING the CaBLzs in TeLpHER Loves, H. 
Darwin, London, 
J 
tered :— 
to acquire certain in 1 
Norway—held under leases in perpetuity at 
rents not exceeding £130 per annum—some of 1 
which are duly equipped with stores and imple- The number of directors is not to be less than 
ments for carrying on the business of ice pro- three nor more than five ; qualification, fifty curnes, J. W. Scott, W. Kirkham, J. Parkinson, and P 
ducers, collec shares; the first are the subscribers denoted by | mamm J. Carr, London. 
7 
20 
20 
0 
0 Rehfuss, London. 
matiques pour Accrocher et Décrocher les Wagons de : 
Chemins de Fer, France.) 
15,718. CLosine Jars, &c., P. Ockenden, London. 
Shares. Evecraic Currents, J. Roots, 
D. Cowen, 49, Lime-street, iron merchant .. .. Crofton. 
Blair Black, 49, Lime-street, naval architect .. 
W. Killick, London. 
J. Haddan.(F, 
lerman, United States. 
15,647. TELEGRAPH TRANSMITTERS, A. M. Clark.—({M| \ 
Beshoar, United States.) 
Shares. 
Australia, has lation imitti 15,744. LicuTine Fires by G &., G. T. Bud 
members of this Society, when visiting Mel- 2 
. Gra » Po 
C. C. Baker, 4, Austin Friars, 
W. H. Foy, Pinner’s Hall, 
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15,750. Non-conpucrine Foor Prorscror, G. Ains- 
Manches: 


15,751. Vatves for the Fiow of Liqups, 
J. B. Fenby, Sutton Coldfield. 
15,752. Sarery Apparatus for VeELocirepss, J. 


, Taunton. 
15,758. TrapesMaN’s Paper Suspenper, E. H. Ledger, 
Shrewsbury. 
15,754. Meraturc Bepsreaps, 8. I. Whitfield, Bir- 
15,755. Fsepers for Rotter Mitus, E. Lethbridge, 
Blackburn. 


15,756. Coverixe for the Fzer, A. Shaw, London. 
Forcep Dravert Apparatus for FURNACES, 
R. Fraser and J. B. Edmiston, Liv 

15,758. Brakinc Apparatus, G. , Liverpool. 

15, 759. Heatinc R. P. de Rider 
and W. Bennett, Liverpool. 

15,760. Apsustinc Necktigs, J. Dunkley, London. 

15,761. Macaznxe R. Morris, London. 

15,762. ELEcTRO-MaGNETIC ACCESSORIES to M. 
M. I London. 

Frre-anms, &c., H. Parsons and W. Bown, 


on. 

15,764. Orr the Gas Suprity of Moror 
ENGINes, 8. Griffin, London. 

15,765. Packrne for GLanps of Encrves, W. Lockwood, 


London. 

15,766. Bapminton Tennis, R. London. 
15,767. Ferriss, J. Y. Johnson.—({4. N. Lebrument, 
France. 


Are REFRIGERATING Macurygs, O. J. Ellis, 

mdon. 

15,769. Arracuine Sasa Lives to Winpows, M. P. 
Crofton, London. 

15,770. Fencine, C. ago London. 

15,771. Parasot, J. E. Nelson, Glasgow. 

15,772. Destructive of Buae, R. B. 


Tennent, Glasgow. 
in Ligv of Papvocks, F. G. Under- 

15,774. Execrricat Switcues, I. Probert, London. 

15,775. Carriace Doors for Hansoms, &&., J. F. 
Spong, London. 

15,776. Coverinc InsuLaTep Evecrric and other 
Wress, F. Walton, London. 

15,777. WaterProor Joint Armour Divine W. 


15,781. Rarmway Caares and Sieepers, J. Howard 
and E. T. and W. R. Bousfield, London. 

15,782. Spoxsgs for [Ron or STEEL WHEELS, G. 
D. Owen, London. 

15,783. Macurng, A. G. Prince, London 

15,784. Measurine Water, &c., E. Edwards, London. 


3rd December, 1886. 
15,785. Pxoczp and Sewn Boot, J. Williamson, 
Northam 


pton. 
15,786. OpsiomeTer, E. Barnard, Cirencester. 
15, "787. CRRaTING FORCED H. Wilson, 
Stockton-on-Tees. 
15,788. Exame time Darry Urensiis, T. Cossar and 


‘ ce, Ww. 

15,789. Fare CoLiecrinc Toses for Trams, J. 8. 
Rhodes, Birmingham. 

15,790. Srezt, &c., W. G. Copestake and C. Jones, 


Derby. 

15,791. Vermin Traps, &c., W. Sidebotham, Wolver- 
ham 

es Puate for Burrer, C. Toft, Newcastle under- 


15,703. Lime-mup, J. 8. Rigby, Holywell 

15,794 CracuLark KnITTInc G. F. Sturgess, 
Leicester. 

15,795. OverneaD Lamps, J. H. Ross, 
Dublin, and W. A. Evans, Dulkey. 

15,796. Picton Snootmse Trap, J. Burr .u, Castle- 


town. 
15,797. Sree. ARMOUR-PLATES, G. Quick, 2ester- 
Srez. ARMOUR-PLATES, G. Quick, Glouccster- 
15,799. Pistons for Steam Enorves, E. J. Horsley, 
Sandbach 


Gas Encrvss for Cranes, &c., C. Blagburn, 

mndon. 

15,801. Speccium Ureri, G. A. Bédart, Paris. 

15,802. Drivisc Macuines for Preparing CatTTLe 
Foop, A. Yates, Halifax. 

15,803. Dreivisc Sawrse Macuryery, A. Yates, 
Halifax. 

15,804. Appiiance for Borinc Rock, G. W. Eliott, 
Sheffield. 

15,805. Taks-up Motion for Weavine Looms, W. Begg, 


15,806. Loom Suurries, &c., H. H. Illingworth, 
ndon. 
15,807. Hypro-carpon Lamps, &., F. R. Baker, 
Birmingham. 


15,808. Srmew-cncentaans for Surps, &c., M. Prior, 
London. 

15,809. Gas L. Cooper, 

15, 810. PaorocraPHic W. J. Wilson, London. 

15,811. Wzavine the Exp Borpers of Tower s, &c., F. 
Morrison and E. Beveridge, Glasgow. 

CenTrirucaL Fans, &., A. Blechynden, 

15,813. Macurves for Power, P. 
Everitt, London, 

15,814. Drawrse Device, J. Kellett, Bradford. 

Porstep Hoxprasts for Pipzs, G. Martin, 


Ww. 
15,816. Awviis, G. Allan and T. Turner, London. 
15,817. Borer Furnace Tuses, J. Stephens and A. 
Smith, London. 
A. J. Boult.—{J. Barnes, United 
tes. 


) 
15,819. Giopes for Lamps, A. P. Ker and F. 8. Green, 


London. 
15,820. Biusp, H. J. Haddan.—(M. G. Mitter, Germany.) 
15,821. Type-werrer, H. J. Hi HB. Christian- 
sen, Denmark.) 
Wire Insutators, J. D. Bishop, 
15,823. Paper, 8. H. Hi , London. 
15,824. Frxinc Cotour upon Privtep Yarns, &., J. 
B. Alliott and J. Wade, London. 

15,825. Barret Bort, H. Hill, London. 

15, 826. StoppeRine Bott es, T. Terrel, London. 
15,827. R. Marshall and G. H. A. 

Thunder, London. 

15,828. ——— Apparatus, F. D. Bowles and J. 

ice, on. 

15,829. Mrvers’ Pick, J. M. Matthews, Lon 

15,830. Detivery of Preparp Goons, A. M. 

Brunet, France.) 
15,831. of by ELEcTRo.ysis, F. E. 

Elmore, London. 

15,832. Rops and Srrxpes having Motiox, J. 

Donnelly, on 

15,833. Casxs, &c., A. Dunbar, London. 

15,834. Lupricators, J. R. Fothergill, London. 
15,835. Divipmnc the Stream of Emirrep from 

Brick Macurygs, R. verpooL, 

Orpwance, J. W. —F. H. Durell, United 


tes. 
15 837. DyNaMo-ELECTRIC Macuinery, J. A. Kingdon, 
London. 
4th December, 1885. 


15,888. Pozzie, H. Whitfield, Birmingham. 
15, Friction to Warp Beams, C. Fox 


J. W. Hartley, Stoke-upon- 
15,842. THERMOMETRICAL Reaprinos, J. Potts, Bir- 


15,844. or Barna Grove, A. Day, Bir- 


mingham. 
— Lamp RESERVOIRS, Birmingham. 


15,847. Sauce, P. W. 
¥ STOPPERED D. 
15,849. for Vatves, H. N. Lips- 


com! jon. 
15,850. Wasuinc Macurnss, D. T. Neill, Glasgow. 
15,851. Tents, &c., J. Sutherland, G Ww. 
15,852. Szwine MAcurnss, W. Clough, Bury. 
15,858. Bau Taps, J. Mawhood, Sheffi 
Miners’ Sarety Lamps, R. Scott, Newcastle- 


on-Tyne. 
Mowry Taxine, J. Whittaker and 
15,856. 
Blackman, London. 
15,857. Looms for Weavrna, C. Catlow and J. Clayton, 


Halifax. 
— Sream and other Enonves, A. F. Scott, Brad- 


15,859. Gas Freres and Sroves, T. Fletcher and A. 
Clare, Manchester. 

15,860. ELecrro and ELECTRO-MAGNETIC CLOTHING, G. 
Green, Bristol. 

15,861. Borers, H. C. Simpson and E. W. Astle, 


Derby. 
15,863. TusuLous, &c., Stream GeENeRaTors, T. W. 
Baker, London. 
15,864. — = Looms, F. Baynes and J. P. Dixon, 


ich 
5,865. Roapway Biocks for Mrvzs, H. J. Warrington 
A. Mayer, Hanley. 

15,866. Gares for Entrance to SHarts 
in Mrves, Hosts, &c., Warrington and A. 
Mayer, Hanley. 

15,867. Press, W. G. Parkin, Sheffield. 

15,868. Founpations of Carp C. Roberts, 


ndon. 

15,869. Batt Fioat Vatves and Srop Vatves, C. 
Darrah and J. Kay, London. 

15,870. Recenerative Gas Lamps, J. E. Lewis, 


London. 
ny Vatve Gear, H. Lindley and T. Browett, 
15, a. W. W. L. and J. T. and 
R. Bootland, Li 


verpoo! 

15, PuorocraPuic Apparatvs, &c., Z. H. Kingdon, 
ndon. 

15,874. Stockise Kwirrinc Macuryes, W. Harrison, 
Manches' 


15,875. Preventine the Ratriuvc of Doors, J. Coppard, 
London. 


15,876. Ruiz, D. McGregor, G w. 
15,877. Cruxovettss, &c., E. V. London. 
15, _ EXTINGUISHER MECHANISM, W. Sneigrove, 


don. 
15,879. DECORATING Gotp, &c., H. F. Elkington and 
T. Fellows, London. 
15,880. W. and J. W. Noake, 
London. 
15,881. Wests, &, H. Parkin London. 
15,882. Merats, W. W. Hulse, London. 
15,883. Stopper, J. Richardson, Lon don. 
15,84. Tansinc Sxins, C. R. Bonne.—(P. F. Reinsch, 


Bavaria.) 

15,885. Snoemakers’ Lasts, E. Edwards.(J. M. 
Spenlé, sen., France.) 

Nore-Boox Bixper, T. Sloan, 


on. 
Treatment of Manure, &c., W. F. Nast, 
ndon. 
15,888. the Fitaments of Evecrric Giow, 
&c., Lamps, A. M. Clark.—(C. Pauthonier, France.) 
15.889. for Canprne Corton, &c. Tatham, 


15,890. Macuinery for AcrToaTinc 
Bavrne Macuivery, &c., J. Leeming and J. Leem- 
ing, juv., London. 

15.891. Lawn Mowers, C. Warren, London. 

15,892. Boots and SxHoss, J. B. London. 

15, for Cravats, A. P. Tronchon, 

the Mrrre of ond 
other Frames, J. Davies, Li 

15,895. Breakine, &c., Hemp, &c., 8S. Juhnston, 

verpool. 

15,896. from Mawnioc, W. P. Thompson.— 
8. Bensaude, 


15,897. SHAMPOOING and ee the Heap, A. J. 
Nowotnick, Germany. 


jos SussTances, &c., H. 


‘APPAREL, A. J. Boult.—(M. L. Mueller, Germany ) 
15.900. Harmoniums, &c., A. J. Boult.—(Z. van Zee- 


broeck, Belgium. 
15,901. Fremsc Gear for Guys, A. Noble, 
ewcastle-on-Tyne. 
— H. H. Lake.—{J. J. Johnston, United 


15,908. Macuryes, M. Justin, London. 

15,904. Woop Biocx F.oorine, R. Davison and W. T. 
Creed, London. 

15,905. Szparatine Grain, W. Towl, jun., London. 


6th December, 1886. 


15,906. Prorecrion of Swivet Tram-car Brakes, T. 
W. Thornton, Sunderland. 
15,907. Foruxo, &c., Meat and other Piss, C. Batty, 


Atterc’ 
15,908. PARALLEL ans W. Smith, D. Marks, and R. 
Watson, Skipton-in-Craven. 
15,909. and Sarge Keerine of T. 
on. 
15 (210. Names to BorrLe STOPPERS, F. Foster, 


15,911. Eastse the SHutries in of 
Looms 4 for Weavinc, E. Knowles and H. Walker, 


912. Stoppers and A. Johns, Manchester. 
15, 913. Corrin Piares, E. Wilson, Bradford. 
15, 914. Rerricrratine, &c., F. B. Hill and W. A. 


Gorman, London. 

15,915. Preventino Swarts from Formic when 
Corroy, &., Yarns, H. Warrenner, 
Oldham. 

15,916. CrysTaLuisatTion of C. Payen, London. 

"917. Inpicator for RoaD Venicies, L. E. White- 
stone, London. 

15,918. HACKLE J. M. Greeves and T. 
Lu Belfast. 


cas, 
15,919. Teapor Cover, &c., M. and T. Dean and A. 
Capper, Burslem. 

15,920. Atarums or ALarms, W. and J. Holmes, 
Bradford. 


15,921. Spoons, J. Jowett, Bradford. 

15,922. Friction Morions of YARN-81ZING MacHINes, 
P. Brimelow, Halifax. 

15,923. VENEERING or COATING PILLs, &c., T. Thomp- 
son, Edinburgh. i 

15,924. Rattway FAsTENINes, J. Ireland, G! 4 

15,925. Frrrmves to Curck the Ratriine of Wixpow 
Sasues, 8. A. Rogers, Manchester. 

15,996. Exrracting WATER from Sream Pipgs, M. 


15 Srzam Enorves with Insecrors, W. Schmidt, 


ny. 
928. Movine Factnc Ports and Sarery Bars, J. 
and Jakeway, Dublin. 

929, quip Fue. CaLorico ENarNEs, E. H. and E. 
Crowe, Middles! -on-Tees. 

15,930. Letrer-PRess PRINTERS’ Cuases, W. De Little. 
—{R. D. De Little, Victoria.) 

15,931. H. J. Coventry. 


Taxinc Sampres of Gray, &c., J. Murphy, 
15,983, "“Govummens for Morive-powrrR Enarnes, T. 
Barnard, London, 
15,984. Textite Faprics, A. Glaister, 
on, 
15,935, Vatves for Stream Enornes, E, Wigzell and J. 
Pollit, London, 


15,936. New Prez Brock, H. and T. W. Rudland, 
Sunderland. 

15,987. Faucets, A, Florio, London. 

15,988. Atanat Or Catt A. C. Farrington, 


elfang' 
15 880, the &c., E. L. Colin, 


15,940. Pipes for Smoxine, T. Sennett, London, 

15,941. Firina Apparatus for OrpNnanog, G. Quick, 
Chi g Campden. 

15,942. CeLLULosgE, C, Kellner, London, 

15,948. Burrons, W. E. Sparling, London, 

944. ACHINES, E. Atten- 


, London. 
ALLoys of ALUMINIUM, J. Clark, London. 

isa TracTION ENGINEs, 8. Edd ington and J. E. 
Steevenson, London. 

15,948. Atarms for Doors, H. J. Haddan.—(N. J. 
Busby, United States.) 

15,949. MeraLtic TRELLIS Work, J. A. Berly.—(4. 
Bere, France.) 

15,950. Draivine Wueets, &c., T. Bower, London. 

15,951. Lamps, W. B. Wicken, London. 

15,952. Root Currers, F. W. Bentall, London. 

15,953. EXTINGUISHERS in Lamps, W. 

“On ~~ &c., J. Parry and J. Wilesmith, 
jun., London. 
5,955. Utitisinc the Vapour of Liquip 
yy C. E. Hearson, 

15,956. WEIGHING E. Morgen- 
roth, R . and O. Holzmiiller, London, 

15,957. ome Ligquips, H. A. Pickering, London. 

15,958. Burrons, A. Bullows, London. 

15,959. Gas Meter Inpices, W. Mann, London. 

15,960. Races for Sneer, H. Hay, London. 

15,961. Exvecrric H. Lake.+{C. RB. de 
Montgelas, States.) 

15,962. Locks, 8. and 8. R. Chatwood, — 

15,963. Removing Harr from Skins, W. 
Puech, France.) 

ELECTRO-PNEUMATIC Srop 

for Orcas, F. and W. and E. 
Brauner, London. 

15,965. Pavina, C, J. Dobbs, Lond 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office official Gazette.) 


$49,130. Dywamomerer, George Westinghouse, jun., 
=< Frank Moore, Pittsburgh, Pa.—Filed May 3rd, 


Claim.—{1) The combination, in a Sonata, of of 
a shaft, a loose pulley mvunted thereon, and a 
pe device journalled on and rota with 
tively, on the loose and in 
the direction of the axial line of the sh: Steet on a 
movable abutment subject to fluid pressure, substan- 
tially as set forth. (2) The combination, in a dynamo- 
meter, of a main shaft, a driving pulley fixed thereon 
for the reception of power to be measured, a measuring 
pulley mounted freely thereon, a fluid pressure 
cylinder located in line axially with the shaft, a fluid 
supply pipe communicating with said cylinder and 
with a pressure gauge a piston fitting said cylinder 
and provided with a valve — the discharge of 
fluid therefrom, and a bell c t — 
transversely to the main shaft in 
and having an arm to abut against 

iston and an arm adapted to transmit 
to a ‘a on the rim of the measuring 
The combination, in a dynamometer, of 2 ful 
cylinder, a supply pipe controlled iy s a regu- 
fiting cee and communicating with said cylinder, 
@ pressure gauge communicating with the supply 
pipe and cy oder, a piston fitting the cylinder and 
a valve controlling a disc passage 

leading and an arm a 
and transmitting t pressure exerted 
applied in rotation tere to the inthe in 


cylinder, sub- 
stantially as set forth. (4 (4) The in a 


a fast and a loose 
transmi 


moun’ tting 
- journalled on and rotating with the main shaft, 
and on the loose pulley 
on le tng \butment subject 
and a speed indica’ mechanism actua‘ y gearing 
driven from the main shaft, substantially as set forth. 
AE combination of a main shaft mounted in 


supply pipe communicating with said cylinder and 
an ving a stem projec’ ve in posi- 

Pthe the bell-crank 


trolling a diecharge or passage pay Brn 
eylinder, se ly as set forth. (6)The binati 


— 


device, through which the pressure of power applied 
in ws the shaft is exerted the piston, a 

head closing the outer end of the cylinder and pro. 
vided with supply and disc trunnion 
pipe communicating with a id supply pipe and 
pressure and with the the 
cylinder head, a socket fixed head and 


849,1'70. Snare Hoox, Thos. T. Morrow, Mich 

Claim The tion, with 
im. e combination, the ton b 

lip c, connected er and provided with 

votted between the 

, and having its 


of hook B, 
and lip so as to swing 


apex normally adjacent to the ton gue, substantially 


(2) A strap ten a tongue 
or with a hook pivotted to said tongue to 
to s laterally, aud having its ~~ arranged to 


pass 0} or off the tongue as described, 


349,321. Vatve Coupiino, Roswell R. Rouse, Indian- 
apolis, Ind.—Filed May 22nd, 1836. 

pepe a In a valve coupling, the combination of 

the valve ber having opening d, the cap for 

closing said opening, a valve set in said chamber, the 


clack valve ha’ bearings for said 
vots formed in the walls of said opening, said bear- 
gs being elongated tt so as to permit a 
vertical movement of the pivots therein, substantially 
as specified. 


349,337. Srarxk Arrester, Jeremiah M. Buckley, 
Sioux City, lowa,—Filed 7 9th, 1886. 

Clamm.—{1) The combination, with the globular 
casing formed near its upper end with the interior 
a r shoulder, of the wire screen having the 

wos my rim, the deflector formed of the inner 

the top flange and the outer shell con- 

nected rem Pe by the flan enge pieces, and the brace rods 
— the screw threaded upper and lower ends, the 
lar formed thereon, and the binding nuts, con- 


having the strengthening 
piece provided with the eye or 
ring, the deflector formed of the inner cone ha 
the top and the eye or ring, and the outer 
connected thereto by the flange pieces, the brace rods 


screen, all constructed and Ay the 
manner and for the purpose hi set forth. 


¢c, and posts d, as described, combined with an under 

—_. A, pro vided with excentric frictional or lock- 

and slots >”, substantially as set forth. 

at | Ina ble nthe a tion B, 
ving a and lips com! 

an under bottom, having excentric frictional or 

slots 5”, substantially as set 


Epps’s Cocoa.—GRATEFUL AND By a 
thorough knowledge of the natural laws which a 
the of digestion and nutrition, 
a of the fine properties 
‘ocoa, Mr. Epps has provided our nb 
with a beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until strong enough to resist every 
to disease. Hundreds of subtle maladies are 


in shaft, of a sleeve fitting thereon and 
having lateral bearings exterior and at right angles to 
its axis, anda fluid pressure cylinder secured to the outer 
end of thesleeve ccnoentbieniy therewith, substantially 
as set forth. (7) The combination, of a mainshaft, afluid 
pressure c: er connected concen’ ly toa sleeve 
on one end thereof, a piston fitting in said cylinder 
and having its stem abutting against a transmitting 


floating ‘around us ready to attack wherever there-is a 


weak point. compe, am a fatal shaft 

ourselves well : fortified with blood and a 
roperly nourished frame.” —Civil Service Gazette. 

Made s ipl with boiling water or milk. Sold only 


Epps & Co. 
Shomitts, Lon '—Also makers of 


hampton. 
col ereon ween the socket and head, an 
discharge valve connected to the piston and ad 
trolling the disc passage in the cylinder head. 
[349,170] 
B 
4 
if) 
H. Hyatt, Gunnersbury. 7 
15,778. Heatinc FEED-WATER supplied to Srzam 349,32 
Boriers, C. A. Knight, London. Y 
15,779. Bakers’ Ovens, W. A. F. Wieghorst, London. 4 = 
15,780. TRAVELLING Trunks, W. 8. Llewellyn, London. 
> ee structed and arranged as and for the purpose set 
: forth. (2) The combination of the globular casing 
formed near its upper end with the interior annular 
343337) 
} 
N 
Ly 
f 
Glasgow. N 
and T. Humphrey, London. 1349,i30, 4 
ESS 
ving the screw threaded upper and lower ends, the 
Soon LE H collars formed thereon, and the binding nuts, and the 
ATT & z small casings secured, as described, to the lower side 
fr 849,088. Burton, Selden 8. Gorden, Brooklyn, N.Y.— 
Filed January 14th, 1886. 
Claim.—{1) In a changeable button, an under button, 
A, provided with excentric frictional or locking sur- 
\G faces b’, and slots b”, combined with a shell B, having 
y X | i be — d, adapted to lock with the said excentric 
/ 4 Sy or surfaces, substantially as set forth. 
: x SI" rae n a changeable button, a shell, B, having a lining, 
5 
A 
d A 
pulley fixed thereon for the reception of power to 
measured, a sleeve or cylindrical extension fixed up 
one end of the main shaft and provided with late 
bearings exterior to the axial line thereof and at rig 
angles thereto, a measuring pulley re | freely 
said sleeve, a bell crank shaft journalled in fj 
bearings of the sleeve, and having an arm on one 
both of its ends in position to transmit pressure to 
bearing connected to the rim of the measuring pull¢ 
and a central arm provided with a bearing in 
about in line axially with the main shaft, a fluid 
pressure cylinder concentric with and adjoining the 
he 
gham. 
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THE MODERN FLOUR MILL. 

Ir may surprise some of our readers to learn that there 
is as much capital sunk in the flour milling business as 
in any other of the great British industries, Messrs. 
Macdougall Bros., of London, Liverpool, and Manchester, 
estimate the consumption of flour in the United Kingdom 
as 36,000,000 sacks per annum, of 280lb. per sack. To 
manufacture there are about 7000 y ond mills 

ttered over the country, g in capaci! m 100 
pa to 7000 sacks per week. The of the the in 
the smallest sizes will amount to about £2000, and in the 


BA 


dirt and small The tailings 
this i are passed to zigzag separator, 
which is me Upright machine containing a number of 
sieves, The first sieve removes the rubbish, such as sticks, 
stones, and nails; the second and third remove the oats, 
maize, barley, and short straws ; the fourth sieve removes 
the cockles, seeds, and sand. The wheat next passes to 


the smutter, where it is first operated on by a strong 
separator, which removes light in, seeds, and dust; then 
it is scoured of any impurities adhering to the grain. From 


the smutter the wheat to the machine, which 
brushes and polishes it. It then drops to the magnetic 


4 
lerned 


first break middlings pass through a No. 16 wire machine, 
and are spouted to No. 4 purifier. The tailings of the inner 
reel of the first break scalper, which is still 99 per cent. of 
the cleaned wheat, are elevated to the second break rolls, 
which have sixteen grooves to the inch, and the wheat is 
broken down further; and —— of the kernel liberated 
is dressed out on the second scalping reel, while'the‘ tailings’ 
are elevated to the third break rolls, which have twenty 
groovestotheinch. The wheat is gradually broken down on 
the remaining breaks, and the inner part of the wheat berry 
dressed out from the husk or bran in the same manner as 
described in the second break. About 8 per cent. of the 


Flour to 
REORESSER 


DVO sheet at tail SCRATCH 
12: 
Flour Seccnd 


|SCALPERS 


COLOR INDICATOR. 
PEELS 


BREAK ROLLS 


BAKERS OR HOUSEHOLD 


equipping the mills with the new roller system ; and in a 
future article we propose showing how the money thus 


From the flow sheet it will be seen that the wheat, as 
it comes from the farmer or from the ship, is first 
into an ordinary scalping reel, about 8ft. in length by 3ft. 
in diameter, covered with No. 16 tinned iron wire, 


PATENT OR BEST 
TO SACK 

3 

> 


separator, which removes small nails and pieces of wire. 
The wheat is now cleaned, and is spouted, or elevated, to 
the wheat grader. The er is an ordinary cylinder 


reel are set so as to let the small grains through it, 
while the larger ones pass over the tail. The object at this 
is to treat the smaller grains on a pair of rolls with twelve 
corrugations to the inch, and the larger ones on a pair with 
eight corrugations, The wheat in passing through the first 
break rolls is only slightly touched, to open it be mee | the 
crease of the berry, to liberate the dirt | ere. 
Following the lines of our flow sheet, it will be seen 
that the wheat in this slightly broken condition is spouted 
from the first break roll to the first break scalper, where 
the crease dirt is dressed out through a No. 10 silk. The 


machine, fitted with an odjastable reel. The wires of the | sixth break 


ius 


kernel of the berry is liberated in the second break, 35 per 
cent. in the third break, 30 per cent. in the fourth break, 
15 per cent. in the fifth break, and about 12 per cent. in the 
i This is about 86 per cent. of the entire 
wheat, and the remaining 14 per cent., which, it will be 
seen, comes over the tail of the bran duster, is the husk or 
bran. The kernel, in the broken condition in which it 
comes from the scalping reels, is a mixture of semolina, 
middlings, and break flour, and part of the fibrous husk 
rasped off by the corrugations of the rolls. The entire 
product, as mixed, is called “ break meal” or “ chop ;” and 
in order to separate these different ingredients the “ break 
meal” is spouted to the chop reel—see No.7. This machine 
is simply the old-fashioned hexagon reel, formerly used 
in the millstones mills to dress out all the flour. In pass- 


| 
pie 
Scparath 
LARCE WHEAT 
4 O grooves 4grooves 6 grooves grooves 
cutsif ting of these four scalpers are the broken H of the ba alled meal orichep 
0 SAC 
an Break flgur and middling 
Semclina tailings | 
ROLL 
ALG 
EY 
S Sf or Tailings 
by nvaiCentrifugal 
‘ 
qi 
PURIFIERS =a =A 
sc 3 ENTRIFUGAL 
Se DICKEY CORE™ 
DIAGRAM SHOWING SEQUENCE OF OPERATIONS IN A ROLLER FLOUR MILL—CAPACITY 1200 SACKS. 
4 largest to about £80,000; while the capital necessary to 
work the former cannot be less than £4000, and in the 
latter something like £300,000. A large percentage of this 
capital has been laid out 
nt has been distributed among the British an cme 
engineers. Our object at present is to explain fully by the 
accompanying “flow sheet” the modus operandi followed 
in roller milling, by reference to a mill doing 1200 sacks 
per week, 


fa 
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ing this reel, the middlings and break flour throu 
of the largest parts of the reduced kernel, comes over the 
with ag only been introduced into 
within ve years, although it was in- 
vented by Ignaz Parr, of Tattendorf, half Sentai 
The following is a section of Parr’s machine, <a 
English engineers have not been able to improve on it :— 


A 


wind purifiers; but the old-fashioned reel, as shown in our 
fiow sheet, 


dressing machine—No. 6—where the break flour is 
dressed out and sent to the re-dresser, while the mid- 
dlings, which come over the tail of No. 6 centrifugal, dro 
to the sizing reel, where the two head sheets of No. 10 sil 
dust out any flour, and the remaining four sheets of 8, 5, 
3, and 2 silk grade the fine middlings on to the sieve 
purifiers. The sieve, or fine middlings purifier, has been 
constructed in many different styles, and the designs are 
very numerous. e ine, however, is simply an 
ordinary sieve covered with silk, with a fan exhausting a 
current of air through it. The impurities in the mid- 
dlings, which is object the sieve purifier to 
remove, are either r in size, less in specific vity, 
or different in structure from the pure aiding. The 
sieve purifier therefore is arranged so that the impurities 
which are larger pass over the tail of the silk, the pure 
parts pass through the silk, while the fibrous, or most 
impure parts, which are less in specific gravity, are carried 
up into the stive rooms by the air current of the fan fixed 
on the machine. 

In our journey through the mill we have seen how the 
semolina and middlirgs are purified, and it now remains to 
be explained how these products are made into the nice 
white flour we get from the roller Referring to 
our flow sheet, it will be found that the pure semolina 
and pure middlings drop to the chilled iron or porcelain 
roller mills, where they are gently crushed,.and are passed 
to the centrifugal dressing machines. The flour made by 
crushing between the smooth roller mills is dressed out by 
the centrifugals, and goes to the re-dresser before being 
sacked for the market, and the granular comes over 
the tail and drops to another set of smooth rolls where it 
undergoes further crushing, and so on through five more 
crushings and dressings, until the entire product is con- 
verted into flour. It will be seen that all the flour dressed 
out by the various centrifugals is spouted to the re-dressers, 
from which it drops into the sacks ready for the market. 
The Ts are used as a precaution in case there should 
be a burst on the silks of any of the centrifugals. The 


is preferred by the millers, asit makes a more | germs are separated out chiefly at the tail of the two first 
even jon. reduction centrifugals, and thence to the germ sack 
On turning to our flow sheet it will be seen that the fine | or are mixed with the coarse pollard. The following is a 
middlings flour pass through the Gries gauze on | summary of the sizes, speeds, and prices of the machines 
the chop reel, and are spouted or elevated to a centrifugal | used in one flow sheet for a 1200 per week plant. 
Descripticn. Length. Diameter. Speed. | Pricecach, | of 
1 Wheat scalper 3 4 33 | 
1 ... ... 6 500 36 36 
1 Smutter ... . > see 6 550 44 44 
5 2 0 35 28 28 
_ Top rolls, 
6 Break rolls 0 10 {na 70 420 
6 Sealpers ... . 9 3 0 30 22 132 
1 Reel (chop) 20 2 6 32 | 45 45 
1 Beal 20 2 6 32 45 45 
1 Reel a & ee 20 2 6 32 | 45 45 
2 20 | 3 24 
1 Coster 6 20 500 | 50 50 
12 Smooth rolls ... 4 2 0 10 Top and } 58 696 
12 Ocntrifugals ... metres 3 0 145 50 600 
2 Re-dresser centrifugals... .. ... ... ... 2) metres 3 0 160 50 } 100 
Shafts, pulleys, belts, spoutings, conveyors, elevators, dust collectors, sacking and weighing tackle, and all accessories necessary to 


erect plant complete, including the cost of labour, £1260; price of the complete 1200 sack per week mill, £3899. 


STEEL AND STEEL-FACED ARMOUR. 

Tue principle on which steel-faced or compound armour 
is advocated by the makers is imperfectly understood 
generally. We have at times dwelt upon the combination 
of hard face and soft, tough back, but we have never quite 

ised the extent to which we now understand it to be 

We have noticed the fact that in steel-faced plates 

cracks in the face very commonly extend no further than 
the steel, while in solid steel they seldom fail to run com- 
pletely through the mass. We have never before, however, 
seen so remarkable an illustration of a number of diverging 
cracks running freely through the steel, and all stopping 
short at the surface of the wrought iron, as we gave in our 
last article. An i ion of Figs. 1 2, p. 425 
EncinEEr, November 26th last, will be convincing on this 
point. This abrupt stopping of the cracks igs attributed by 
the makers to the fact that the plate is not homogeneous. 
In fact, Sir John Brown and Co. once turned out a plate 
consisting of two layers of steel with one of wrought iron 
sandwiched between them, with the sole object of stopping 
cracks. This shows what completely _— views may 
be taken of the qualities of a plate. utenant Jaques 
points out as an unavoidable evil, the very feature that 
Cammell and Brown put forward as a virtue—that is, the 
want of homogeneity. The two makers differ in detail 
in the manner in which they carry out their views. 
First there isthe well-known fundamental difference 
namely, the fact that at Brown’s, on Ellis’ patent, a finished 
rolled steel plate is attached to a wrought iron foundation 
plate by running in molten steel between them; while at 
ell’s, on Wilson’s patent, the wrought iron foundation 

ary is brought straight from the furnace, and after having 
the scale removed, immediately receives on it, in a 
Page the molten steel which forms the Les There 
are advantages urged in support of each of these systems. 
Wilson’s plan is L pangs on the ground that one reheat- 
ing is saved, and that the plate is able to be freed from 
scale and a sounder body of steel put on it ; while Ellis claims 
that he secures a more perfect face. We may observe, how- 
ever, that our object is not here to discuss the differences 
between the systems, but rather to put forward the features 


common to both, though some may be found to a more 
marked extent perhaps in one system than another. Both 
lay great stress on the plates not being homogeneous, that 
is, in having layers of metal of different natures. Wilson 
carries this to the furthest extent. On his system the 
wrought iron foundation plates consist generally of four 
separate plates, each of which is built up of thin plates. 
These four layers are ‘er not worked up and amal- 
ated together fully. It is preferred that the line of 
cture should not run without a break from one to 
another of these, but rather that it should form steps, the 
layers not yielding at points quite opposite to each other. 
It is thought that more resistance is offered to the action 
of the shot in this way. Undoubtedly, if discs of increas- 
ing size are torn out, more resistance is offered by the 
backing of the plate. We allow that on this principle we 
may have hardly done justice to unbacked plates attacked 
atShoeburynessat times, which tore open in an ugly way, for 
we admit the advantage of distributing the blow, and with 
armour “handsome is as handsome does.” In Ellis’ plates 
the iron is more completely worked up, and the laminated 
character rather less distinct. Under fire, Ellis’ plates 
show themselves rather harder than Wilson’s—that is, the 
etration is rather less deep, the cracking rather more. 

e have mentioned that Sir J. Brown and Co. once tried 
asteel front and back with an intermediate layer of wrought 
iron, The steel was not soft at the back, and we do not 
lay great stress on the trial. Two more important experi- 
ments, however, were made as follows :—Messrs. Cammell 
made a plate on the compound principle wholly of steel— 
that is to say, with hard steel in front and soft steel 
behind. The steel face had a breaking strain of about 
47 tons per square inch, and an elongation of about 
1°5 per cent.; whereas the back had about 230 tons 
tenacity, and 25 per cent. elongation. This plate 
was fired at on the Nettle, at Portsmouth, 
on March 14th, 1884, under an experimental title. Its 
dimensions were 8ft. by 103in. thick. It was 
attacked by a 10in. muzzle-loading gun, with a chilled iron 
projectile wei ssa. ype Ib., a striking velocity of 
1364ft. This would give a total striking energy of 5160 


foot-tons, or about 573 foot-tons per ton of plate, supposing 


the plate to weigh about 9 tons. The calculated perfora- 
tion would be about 13in. of iron, or 9°8in. of compound 
armour or steel. Three blows were delivered on it. The 
plate stopped the shot well, the projectiles only entering to” 
a depth of about 5in. Nevertheless, it did not behave in 
a way that would meet with approval with English autho- 
rities, seeing that it cracked all over in through cracks 
—vide Figs. 1 and 2. It remained held up by its bolts, 
but was divided into pieces, and was not considered sufti- 
ciently satisfactory to encourage further trials in the same 
direction at the time. 

{t may be here eaid that, on the first success of steel at 
Spezia, it was proposed to try it in this country; but our 
combatant naval advisers positively objected to it, on the 

und that it stripped off, and would leave a ship’s side 
ioe. It is easy to employ a great number of bolts in a 
target, but on a ship’s side the multiplication of bolts in- 
volves a and weight in the supporting structure. 
Thus -faced armour was only oo on its fulfilling 
certain rigid t no through cracks 
shall be made by the first round fired; it being also stipu- 
a that no one of three projectiles shall get through the 
plate. 

The experiment with compound steel is especially to be 
noticed by us, because it had embodied in it the elements 
we have before now su ted—namely, a hard face, and 
a back consisting of steel of greater elongation and higher 
tenacity than the wrought iron usually employed, whose 
tenacity, we believe, is generally about 17 tons, and its 
elongation 18 per cent. e would point out that a single 
trial is doubtless hardly likely to meet with a large measure 
of success, Still, Messrs. Cammell are old steel makerr, 
and their first attempt, based on manufacturing investiga- 
tions, ought to be very good for a first trial. The exact 
measure of success, however, is not the matter of real 
significance, but rather the fact that will appear as we 
on-—that the behaviour of this steel plate very closely 
resembled that of Messrs. Schneider at GAvre, and would 
probably have passed and been accepted by the French 
Government. If such a plate meets with disapproval from 
our own authorities, naturally there is very little to encou- 
rage the further trial of steel at present. “But of this more 
presently. 

The second significant experiment to which we referred, 
was the trial of a compound plate by Sir John Brown and 
Co., with a wrought iron back differing from the usual 
sample, in the fact that the tenacity and ty em of the 
iron used were both considerably greater. Consequently 
it might be expected that the plate would have been both 
stronger and tougher than usual. It happened, however, 
that it cracked instead of bulging. This result, taken in 
conjunction with that obtained with Cammell’s steel, seems 
to show that low tenacity is a necessity for the metal in 
the back of a plate, if it is to be kept from cracking 
through. Probably the action of the blow is too rapid to 
admit of the plate bending and stretching, unless the 
tenacity is low. The t power of elongation is conse- 
quently useless under impact, unless the plate elongates 
with but little resistance. 

To pass on to the French steel plates. We have photo- 

phs of plates fired atat Givre for the French Govern- 
ment, which were passed as samples of lots to be accepted 
which would have been rejected, we believe, by our own 
authorities. We are, however, going to qualify this by a 
remark which perhaps tells as much against our practice 
as to passing plates as the above statement tells against 
the French, namely, that, so far as we can make out, our 
18in. plates—just the size, let it be remembered, where our 
compound plates have failed to maintain their superiority 
over solid steel—are never proved at all. There has no 
gun larger than a 10in. muzzle-loader been fired on board 
the Nettle we believe ; and, strange as it may appear, we 
much question if our supply of 18in. plates have been proved 
at Shoeburyness or anywhere else. We have, of course, 
known 18in. experimental plates to be attacked at Shoe- 
buryness, but what we question is the sample plates being 
tested and in the usual way for each lot supplied to 
our ships. e omission of a test, however, is one thing ; 
the approval of plates of — inferior power is another. 
Figs. 3 and 4 show the front after the second and third 
blows, and Fig. 5 shows the back of a solid steel Schneider 
plate, the sample of the second lot of plates which were 
tested for the French Government at GAvre and delivered 
for the Terrible during 1881 and 1882. We select this 
sample use a view of the back as well as of the 
front was taken. The thickness of the plate was pre- 
sumably 19°5in., the aay being for the belt of the 
ship. It was attacked by a 32-centimetre (12‘6in.) gun ; 
the weight of the projectile was therefore probably 
7611b. The striking velocities of the three rounds 1430°8ft., 
1430°8ft., and 1504ft. The projectile was a chilled shot, 
as may be seen in the engraving from the white radiating 
splashes of metal. The gun is not a match for the plate. 
he perforation would be only equal to 17-8in. of iron, or 
about a 13 36in. compound or steel plate. Suppose that 
the plate only weighed about 21 tons, the shock would not 
be greater than that on the Wilson compound steel experi- 
mental plate above mentioned. The plate, however, 
robably weighed 27 tons, and if so the shock per ton was 
but small. Every plate tried for the Terrible appears to 
have cracked through on the first blow, and thus would 
have been rejected if tried at Portsmouth. An I8in. com- 
pound plate at Shoeburyness received a blow nearly corre- 
sponding to this on July 2lst, 1880—vide Tuz EnGinerr, 
ugust, 1880—with insignificant effect from the 12‘5in. 
gun, with a chilled iron projectile striking with a velocity 
of 1504ft., the weight being 828 lb., and an energy per ton 
of 541 foot-tons, 

Both Brown and Cammell’s plates, when below 12in. 
thick, have borne an amount of work out of all com- 
parison with this. An llin. plate of Brown’s, 10ft. by 
5}ft. in area, at Shoeburyness received three blows from 
Yin. chilled shot, one blow from a 9in. steel projectile, and 
two blows from 12°5in.—38-ton gun—steel projectiles weigh- 
ing 8401b. and 8451b. with 1425ft. and 1413ft, velocity and 
19°8in. perforation, and about_11,820 foot-tons and 11,690 


|. 
| 
| 
A is the hopper into which the semolina falls from the | 
reel fixed above ; B is an opening through which a current | 
of air is drawn in upon the falling material. The heaviest 
falls through the division C, the next heavier falls at D, 
that which falls at C encounters a current of air B', which 
carries the lighter to D, and the still lighter is carried to 
E. Thus in each of the eight wind purifiers or semolina 
aspirators shown on our “flow sheet” the material is graded | 
into three sizes. Some of the English engineers have con- | 
structed similar machines, with an ordinary shaking tray 
fixed above to size the semolina before it drops to the 
| 
| 
| 
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foot-tons. In all 38,471 foot-tons, or, taking the plate at 11 
tons weight, 3497°4 foot-tons per tonof plate. Discs of metal 
were nearly or quite separated by the two last blows ; 
but the backing was sufficient to stop them, and the 
plate held fairly together except one corner, This, of 
course, was a result beyond all comparison with what we 
have given above, for here an llin. compound plate 
held together and stopped blows which were probably as 
severe as those which broke up the French steel 19°5in. 
Terrible plate, the energies being 11,820 foot-tons 11,930 
foot-tons respectively. Moreover, the English plate was 
attacked by cast steel and the French one only by chilled iron 
projectiles. It is fair to remember, however, that we have 
only a limited number of results from Gavre, and we have 
reason to think that these are worse than would now be 
obtained; although as we have nearly the whole of the 
samples tested for the Terrible, they probably represent 
fairly the quality of the supply at thattime. It is quite pos- 
sible that some very excellent — might be produced 
from Gavre, although hardly likely to be better than one 
which we shall give presently. We regard the Schneider 
plate tested at Spezia in 1882 as enormously better than 
the Terrible samples. This plate had no visible crack on 
the first round, and it received in four blows 3882°2 
foot-tons per ton of plate. It was, however, by that time 
broken up, the upper portion of the plate hanging loosely 
out of its place, and large fragments detach together 
—vide ENGINEER, December, 1882. 

The 1884 Schneider plate allowed the shot to pass clean 
through it, so that excellent as the plate ap d, it is 
impossible to argue definitely on it. e shall, however, 
probably do Schneider full justice if we 
take a case specially selected and put forward 
by that able writer, Lieutenant Jacques, as 
the crowning success in the shape of steel 
plates fired at at Gdvre, viz, that tested for 
the Admiral Baudin, on March 7th, 1884. 
Here three rounds were fired at a plate 
12ft. 9in. long, 8ft. Zin. wide, and from 18in, to 
20in. thick, weighing 35°45 tons. The 32 
centimetre—-12°6in.—gun attacked it with 
three chilled iron projectiles, the two first 
striking it with velocities of 1518, 1518ft., and 
on places 18’5in. thick, and the third one with 
1593ft. on a place 19°8in. thick. The last gives 
a perforation of 19°44in. of iron, or 14°58in. 
of compound on steel. The plate looks well 
in the drawing, but the test is not a severe 
one; chilled projectiles were employed, the 
heaviest blow being only about 378 foot-tons 
per ton of plate, and the whole three only 
making up 1064 foot-tons per ton of plate. 
The shield, moreover, is apparently broken 
entirely through into two pieces, and onl 

reserves its fine appearance from being well 
Polted up; and this may bring us to the great 
distinguishing characteristic of solid steel as 
compared with compound armour, when both 
behave fairly well. This appears to be as 
follows. 

Steel armour stands up rigidly, breaking up 
in through cracks, but if well bolted remains 
in its place. Steel-faced armour bends more 
under the blow, face cracks being formed, 
but much less through cracks than in steel; 
the back, when it yields, tears rather than 
cracks, 

The habit of cracking through of steel has 
led the French makers to provide against the 
stripping of the plate by many well placed 
bolts. How successful this is, may be seen 
by an inspection of the back of the steel plate 
given on page 488, in which it may be observed 
that the cracks seldom run through the bolts. 
With this experience it is no wonder that 
Schneider insisted on having twenty bolts in 
the 1882 trial, when the Cammell and Brown 
competed with only six bolts each. Schneider 
was undoubtedly right, only’ Cammell and 
Brown should its had the same; but their encou- 
raging bn ger ae with smaller plates and the limited 
firing trial of 18in. plates rendered them more liable 
to be caught in this way than Schneider, We have 
now to consider another I gape 8g the element of 
certainty in behaviour. e have spoken of the variation 
in the quality of steel being always, so far as we know, 
greater than in iron; but there is another shape in which 
the caprice of steel is shown—namely, in spontaneous frac- 
ture. We have the extraordinary statement made to us, 
on authority which ought to be good, that out of the steel 
plates supplied for the kt ninety in number, 
we believe—eighteen actually cracked spontaneously. Of 
these, fourteen broke at Creusét, either after tempering or 
after annealing; one cracked at the time of dispatch to the 
port, and three broke while in the port of Brest, but before 
they were placed on the vessel. If this is true, the 
Terrible is clad in very capricious armour, armour which 
would break and crack wholesale under fire, and possibly 
would develope cracks in severe changes of temperature. 
We may add, if it is bolted on the ship as well as Messrs, 
Schneider generally bolt it on, it would protect the ship 
well under heavy blows in spite of its cracking. On the 
other hand, the continued fire of comparatively light guns 
ought to oe an effect on it disproportionate to their 
power, e have seen a steel 18°9in. plate used for proof 
of 5°9in. projectiles at Spezia which received a great many 
blows without a great loss in resisting power. It cracked 
through in broad lines, but if well bo ted it would resist 
any fire of 6in. guns likely to fall on it. Still, 5‘9in. guns 
are very insignificant pieces to attack an 18°9in. plate. After 
considering all the facts we have discussed, what are we 
to conclude as to the relative positions of steel and steel- 
faced armour? It would be safer and pleasanter not to 
sum up at all, but we think we are bound to say, to the 
best of our judgment, what are our impressions at the 
present time. 

In spite of a natural preference for English manufacture 


generally, we were inclined some time since to expect to 
see compound armour displaced by steel—steel on the com- 
und principle perhaps, but steel in some form, sooner or 
ter. Not so much on account of actual results, perha 
as because of the great er of steel 
Just as steel had displaced iron in boiler plates, guns, and 
— so it seemed likely to do so in armour, We 
ve strongly advocated the introduction of steel in guns 
and projectiles long before they were adopted in England, 
and when English interests were rather on the opposite 
side. We were much less confident in pronouncing in 
favour of steel armour, and could not do so in an unquali- 
fied way, because, although we had been disappointed in 
some larger compound plates, and thought that better steel 
plates had been made on a larger scale, compound plates 
of 12in. or below had re ly beat steel in competitions. 
We have now brought facts to our readers’ notice that 
make us question whether compound plates may not finally 
prove to be the best, and certainly forbid our admitting 
that steel has shown itself superior up to the present time. 
The facts that influence us are: (1) The cracking of our 
own steel experimental plates, made with soft steel back- 
ing, and = more een cracking of — when it 
possessed the very qualities we supposed desirable—that 
is, high tenacity coupled with great elongation. (2) The 
records of the Terrible plates, and the conviction that, 
even in the selected specimen of the Baudin sample, the 
ee is broken entirely asunder by comparatively light 


lows, and those with chilled iron shot, which have long 
since, even in England, been pronounced inefficient for 
the attack of steel vr steel-faced armour. If it be denied 


VIEW OF WOOD BACKING OF PLATE,’ FIG. 2 


that the plates are cracked through, why is not the back 
exhibited? and if the plates will ‘bear really severe tests 
well, why are guns of such disproportionate power used to 
prove them and those with chilled projectiles? @) The 
strange account of the spontaneous cracking of steel plates. 
(4) The last victory of the compound plate over the steel at 
Pola, showing that on the scale where compound plates have 
been continually tested and best worked, steel has never 
been able to compete with them. These facts ought to be 
met with actual Facts and figures before we are justified in 
passing them over. 

Happily we are not greatly concerned as a — which 
kind of armour is eventually adopted. Cammell and Brown 
have the plant for making steel plates to-morrow, if desired. 

At Brown’s a — press is in course of erection, 
capable, in their judgment, of turning out sounder steel 

lates than could be obtained by hammering. A great 
veal, however, would have to be done before steel could 
be allowed to displace steel-faced plates, and it may be well 
questioned whether the reverse process may not take place. 

We should be very glad to see steel tried in this country. 
The question of superiority is quite an —_ one yet. 
The prospects of success for solid steel would, we think, 
under present circumstances, much depend on the power 
to give it a harder face than has hitherto been given to it, 
coupled with a softer back. It must also, we think, be 
shown to be free from the liability to spontaneous fracture 
or brittleness from atmospheric conditions. There is some- 
thing pitiful in the thermometer being consulted and in the 
circumstance of a steel plate having to be warmed before 
firing at it, as we are informed took place at Amager in the 
winter of 1883-1884, Should the Admiralty change their 
minds, and conclude that the fact of plates breaking through 
does not signify so long as they are held in the place by bolts, 
the prospects of steel in this a be much improved; 
but compound steel would, we think, in the long run, have a 
better chance than solid steel. So long as we expect to 
take down our plates intact and look at their backs after 


impact ; and further, if we test them under oblique fire 
where a hard surface tells most, and if we back them well, 
we think solid steel is a long way from competing suecess- 
fully with compound plates. : 

At some future time steel may probably become more 
trustworthy, it may ibly eventually attain the property 
of elongating in of cracking under the blows of shot ; 
but this is almost saying what we all know, that steel is 
daily made more and more like wrought iron in a pure form. 
At present those who employ them on their ships must take 
a practical view of the matter and choose between the pro- 
perties possessed by the two kinds of armour as they are 
now presented to us, or are likely to be presented for some 
time to come. Compound armour, with a steel face and soft 
tron back, is likely to hold its own as the safest and most 
reliable plate for ships under present circumstances, while 
for facing granite or other hard material it has shown 
extraordinary powers. 

We may conclude by giving a list of the naval Powers 
employing steel and compound armour at the present 
time :—England, compound; Argentine Republic, com- 
pound ; America, compound, but we fancy steel will be 
tried ; Austria, compound; Brazil, compound; China, 
Denmark, ; France, compound and 
steel ; Germany, compound ; Holland, compound ; Italy, 
Italia only compound, the other vessels steel; Russia, 
compound ; + 405. steel recently ordered for one ship, 
ree ra talked of for another ; Sweden, compound and 
stee 

The makers are for steel: Schneider, at Creusét. For 
compound (on Ellis’ patent): Brown, at Sheffield (and on 

. _. . Wilson’s patent), Cammell, at Sheffield; Mar- 
rel, at Rive de Gier, Loire; La Compagnie 
des’ Hauts Fourneaux, St. Chamond ; the Dil- 
linger Works, in Germany; and Tjora Iron- 
works, Kolpino, St. Petersburg. 


TRIAL OF THE SPANISH TWIN-SCREW 
TORPEDO CRUISER “DESTRUCTOR,” 
development of high-speed vessels -is one: of 
the features of naval architecture of the present 
day. This development is due to improvements in 
.the system of construction: of hull, improvements 
in forms of vessels, improvements in forms of pro- 
pellers, and more than these, in the development 
of the locomotive type of boiler for marine pur- 
poses, and in the increased speed at which engines 
are now run. The most recent development of this 
combination has been made in the Destructor, a 
vessel which we described in a former issue at the 
time that the Spanish Government gave: her‘de- 
signers, Messrs. Thomson, the, order to build her. 
She was projected by Admiral Pezuela, who was 
then the Spanish Minister of Marine, who requested 
several British shipbuilders to submit a design of a 
seagoing vessel of about 350 tons displacement, 
with as high a speed as could be obtained. Messrs. 
Thomson’s design was pted on account of the 
high speed promised. The vessel has since-been 
built, and was on Monday put through’ her~first 
official trial successfully. The conditions of‘ trial 
proposed by the builders, and accepted by the 
Spanish Government, were that she was‘ first to be 
run three times upon the measured mile, then to 
run at full speed for three consecutive hours ; after 
this she was again to be run three times upon the 
measured mile. From the results of the mile runs 
the speeds upon the three hours’ run were to be 

determined. 


This severe trial was successfully carried out on 
the 13th inst., in the presence of a Commissidn of 
Spanish naval officers, appointed by the Minister of 
Marine. The following were the members of the 
Commission: Commodore Casari¢go, Commodore 
Montojo, Captains Villaamil, Romero, . Elduayen, 
and Goitia. The vessel was tried at the Admiralty 
knot at Wemyss Bay, Firth of Clyde, and-afterwards 
ran out to sea about thirty-five knots. The results 
of the whole day’s running show tliat the Destructor 
attained a mean speed: of 22°65 knots, per hour 
continuously for four hours, including the time occupied 
in running the mile. . The weights carried on this trial were equi- 
valent to having the vessel’s armament of one 9 centimetre gun, 
four 6-pounders rapid firing, and two 47 millimetre _Hotehkiss 
revolving cannon, with all ammunition complete, five torpedo 
tubes, and ten torpedoes ; the crew and their provisions and 
effects, all spare gear, tools, and fresh-water for machinery ; the 
vessel complete in all respects for and with sufficient coal 
on board to carry her at 11} knots for 1800 knots. ; 

The machinery of this vessel is of the high-speed torpedo 
boat type, but is very much larger. There are two sets, each 
developing 2000 indicated horse-power. They are triple expan- 
sion, and have been designed to run at 350 revolutions per 
minute. The engine-room is divided into two separate water- 
tight compartments, each side being protected by a jin. bulk- 
head and coal bunkers. The boilers are of the locomotive t 
but have several important improvements introduced by 
builders. They are four in number, each in a separate water- 
tight compartment. The advantage of this minute subdivision is 
obvious, not only for purposes of buoyancy, but forsubdivision of 
effects of accident of any kind. These boilers are protected by 
coal bunkers in the same way as the engines. There,is a trans- 
verse bunker before the boilers, and before this is a bulkhead 1}in. 
thick, which protects the machinery from raking fire. Abaft'of 
the engines is a cross bunker, which affords similar protection 
from aft. The machinery worked very successfully, the boilers 
showing no sign of priming or leakage. The forced draught was 
very moderate, being only 2in. The results of these trials will 
be particularly interesting to warship engineers at the present 
time, as attempts. have been made by the Admiralty to introduce 
this:type of machinery more generally. into warships, but they 
have not yet been very successful. It/is only by great care and 
fortunate experience that it is possible to avoid disaster in this 
type of boiler and engine when worked in groups in large ships. 

The vessel had a run of 135 knots in order to determine her 
consumption at about 11 knots, and it was determined that with 
the amount of coal she can carry in her bunkers she can steam 
5100 knots at 11} knots per hour. This same quantity of coal 
will carry her 700 knots at full speed. In addition to the 
members of the Spanish Commission, there were present at the 
trials Mr. Bakewell and Mr. Bennett, of the Admiralty, Mr. J.'R, 
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Thomson, Mr. G. P. Thomson, Mr, Parker, Mr. C. D. Haynes, 
Mr. Biles, Captain Celies. 

This vessel is interesting in many respects. She is not the first 
high-speed twin-screw vessel built in this country, but she is the 
second, the first being the Russian torpedo-boat Wiborg, of 168 
tons displacement, which also was built by Messrs. Thomson. 
The Destructor’s value consists not only in her high speed, but 
in the fact that she is able to maintain this speed in a seaway. 
Last week she was taken to sea with the Spanish Commission 
on board, and in a heavy sea she maintained a speed of 22 knots 
for four hours. The duplication of her machinery is an 
enormous advantage to her, compared with a single-screw ship. 
Her turning powers are good, as she has a very large after- 
rudder, and also an auxiliary bow rudder. She turns a com- 
pletecirclein aboutone and three-quarter minutes and of less than 
three times her length. The protection by thick plates of the 
vital parts of the ship will be of value to her if she is ever 
attacked by machine guns. As it seems to be almost certain 
that high speed cannot be maintained in a seaway in a vessel of 
smaller size than this, we may confidently look to the Destructor 
as the forerunner of a large number of other similar vessels, 
whose chief characteristic will be their speeds at sea It is to 
be regretted that this vessel is not the property of our own 
Admiralty, but we have no doubt that the Grasshopper type, 
though slower, will, if their machinery is successful, be useful 
ships of the same type. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsibl _— pint 
Correspondents. 


AMENDMENT OF SPECIFICATIONS. 


Stm,—I am very glad that you have considered the above a 
matter of sufficient importance to publish an article upon it in your 


last issue. 

In my opinion, the greatest care and strictness ought to be 
dak in allowing amendments of specifications, in order to 
prevent abuse, which may very soon be practically encouraged by 
any laxity of administration. There are, I have no doubt, many 
cases in which it may be quite fair to allow of amendment “ by 
way of disclaimer, correction, or explanation, stating the nature of 
such amendment, and his—the applicant’s—reasons for the same.” 

It is, I think, quite legitimate to allow a patentee to enter a 
disclaimer, when believing his invention to be new at the time of 
filing his specification, he has since found that some part of it has 
been legally anticipated. I also think it right to allow him to 
correct an error that he is able to show, to the satisfaction of an 
authorised officer, has arisen through inadvertence, and to explain 
a statement in a part of a document in such a manner as to avoid 
ambiguity, when it is plain from a fair interpretation of the whole 
document that such statement could not have been made inten- 
tionally ambiguous in order to cover different interpretations to be 
used according to convenience. 

But looking at the great number of applications for amendment, 
and the many allowances of very extensive alterations in specifica- 
tions, I much doubt whether sub-section 8 of section 18 of the 
Act is in all cases fully complied with, the terms of which are :— 
“* No amendment s' be allowed that would make the specifica- 
tion, as amended, claim an invention substantially larger than, or 
substantially different from, the invention claimed by the specifica- 
tion as it stood before amendment.” Unless this provision be 
strictly adhered to, there may be great injustice to patentees who, 
relying on the obviously defective specifications, may have subse- 
quently taken out patents for inventions in which the defects are 
obviated. , unless there is strictness observed in requiring 
accurate statements of the reasons for seeking amendment, abuses 
may arise. Such reasons should be not merely formal and colour- 
able, but real and logical; and no amendment should be allowed 
that is not clearly included in such reasons. 

It is no matter for surprise that there should be many appeals to 
the law officers, when we consider the nice discretion that is 

uired in many cases in order to determine whether or not it is 
ight to allow all or any of the amendments applied for. I think 
it advisable also to remind patentees that a court of law goes 
behind everything, and may in some cases reverse the order to 
amend. WILLIAM SPENCE. 
8, Quality-court, Chancery-lane, December 7th. 


TRADE WITH CHINA. 


S1a,—The following phs, taken from a letter from a 
gentleman who Siaeiies in south China and knows its people 
well, may not be found uninteresting :— 

“ It is a most difficult matter to persuade Chinamen to improve 
anything. So long as matters go along smoothly they are quite 
content, and it would require ocular proof to demonstrate to these 

ple successfully. Your catalogue of machinery has also come to 
Ca but I fear it will be of no use in South China. Foot-power 
machinery would be more in place down here, for coal is very bad and 
expensive in the southern provinces, and steam power finds little 
favour. Even the steam-filature—silk-winding—establishments 
introduced by foreigners some years azo are gradually being replaced 
by similar machinery worked by foot power. On the river, too, 
instead of the passenger boats taking to steam power, the natives 
have exercised their ingenuity in introducing side-wheel and stern- 
wheel—chiefly the latter—boats, worked by eight to twelve coolies, 
treadmill fashion. It appears it is cheaper to feed coolies with rice 
than boilers with coal, and there is no danger of explosion with the 
former. Rice mills, sugar- ing mills, marine engines, pumps, 
lathes, spinning machines, all to work by foot power or buffalo 
power, would be more likely to meet with a demand in the South 
of China, and they must be of the simplest and most inexpensive 


in 


tting pu —nails, needles, 
and any cheap, easily- machines that would help in the 
manufacture of such articles, would be more likely to meet a 
demand from the natives than anything I can think of in that line 
of business. I have been out here close on eleven years, and have 
been about the country a good deal, so I have a little confidence in 
speaking on these matters. I ex my remarks will hold good 
for the whole of China, but I have only had experience of the 
southern provinces. I do not intend you to imagine that this is 
an exhaustive list of the articles for which machinery might be 
introduced into China; far from it. But it is my intention to put 
you more in the track of what the natives might goin for. Small 
and cheap time-saving machinery, worked without the aid of steam 
is, I am sure, much more likely to find a market than steam 

hs, steam hammers, locomotives, cranes, and the like, to 

which so much space is given up in catalogues from England. Do 
you think it would be worth my while to make a collection of 
the iron and wooden tools, &c., to take home when I go, or should 
I be out of pocket in so doing, and dubbed a fool for my pains? 
Chinese are very conservative, and think their own things far better 
than any other, and it has often astonished me that instead of try- 
ing to force the home-fashioned articles down their throats, our 
manufacturers have not more consulted the requirements of the 
natives, and made them articles of their own much-res 
shapes and sizes. It hasstruck me that our manu! 
do not know what these shapes and sizes are.” 


I have but lately returned myself from a visit to China and Japan, 
_ when I formed the conclusion that the adaptation of machinery on 


any large scale—except where the Governments are sometimes 
con —is somewhat remote; but in small agricultural tools 
and machinery there may be perhaps room for development by 
European enterprise. Wherever, however, wood is so cheap as in 
many parts of the East, and labour still more so, it will not be 
found easy to produce implements the economical result of which 
will justify their outlay. 

Forinstance, it might not unnaturally be thought that the circular 
saw would beat hand labour out of the field; but I was assured that 
where it had been tried this had not been proved to be the case; 
and, moreover, the thrifty oriental com unfavourably the 
waste caused by the wide-set teeth in their broad path through the 
wood with the minimum loss caused by the use of their own fine- 
toothed and bladed saws. 

Again, in the burning heats of a Japanese summer I saw on the 
wide plains of Osaka tens of thousands of small farmers occupied 
in pumping water into the pee ditches ; and though it at once 
occurred that here was a field for the European pump, examination 
seemed to prove that for simplicity, volume of water delivered, 
low cost, and portability—this last and most important point—the 
treadmill wheel pump actuated by one or two coolies would be 
extremely difficult to beat. At Canton I saw, too, the stern- 
wheelers propelled by coolies, oe of by my correspondent, 
stemming the rapid current of the Canton river. Should the 
foregoing remarks, however, present to any manufacturing firm 
the thought of possibilities in the lines suggested, I shall have 
leasure in affording any further information in my power, or in 


isseminating in the East any designs of articles considered as 
likely to be suitable. 
Buxton-buildings, Chapel-street, Liverpool, J. J. Breen, 
December 8th. 
RAILWAY BRIDGE OVER THE RIACHUELO, 
Srr,—I have to thank Mr. Woodcock for his letter in last 
issue, and am personally obliged for his kind offer of further 


explanation at his office; but as I am of opinion that the matter is 
of wider interest than our two selves, I will venture once more 
upon your and his indulgence with another letter. 

The Clerk-Maxwell system is of very great value, but depends 
upon premises which must first be ascertained by calculation. It 
dges not follow because a polygon of forces is obtainable at any 
node of a truss that therefore all the stresses acting on the members 
have been recorded. There may be transverse strain of great 
magnitude occurring in the same member for which the polygon 
records correctly a direct stress either positive or esos a 
trussed rafter under transverse strain from purlins p between 
the nodes. There is an assumption in Mr. Woodcock’s diagram 
that there is no compression in the end vertical; consequently it is 
all tension. But is not this a petitio principtt’ The reaction of 
the abutment would be the same, su! ing there were no end 
vertical AI, and the bottom ch carrying its own 


if the weight of steam had been calculated from the volume at 
cut-off in the high-pressure cylinder, or if the feed-water had been 
measured, and the real horse-power had been, as a rs to be 
contended by some, about two-thirds of that reported. The relative 
weight of fuel to water, given as 0°172 to 0°05, however, disagrees 
with any supposition I can make as to the fuel and water being 
measured in reference to the same time. The ratio of 0°172 to 
1°31 is 7'7 nearly; but this would require 1‘31, stated to be cubic 
inches, being taken as pounds, and the report would then mean 
that 7°7 lb. of water were evaporated per lb. of coal. The whole 
affair, as you say, is most mysterious, 


Queen’s College, Belfast, Maurice F, FirzGEratp, 
December 11th. 


THE PROBLEM OF FLIGHT. 

Sir,—An attentive perusal of the letters of Mr. Lancaster and 
other correspondents of yours, and an observation of sailing birds 
and boats, has led me to offer the ene solution of the problem 
of flight, which seems to me to be perfectly complete, and to com- 


all conceivable conditions, 
irst, let me take the case of a boat sailing very close hauled, 
Fic.! with flat sails, as shown 


in the accompanyin 
sketch. This boat is, 
far as all that partof her 
; which is out of water 
: is concerned, immersed 
in a sea of moving air, Her sails are in precisely the same con- 
dition as a bird’s would be floating in the same breeze. But the 
boat advances, just as a sailing bird advances against a breeze. The 
bird ts nothing more or less than a close-hauled craft. 
It is found convenient for various reasons to set canvas in vertical 
lanes; but a moments reflection will show that there is no charm 
n vertical planes, and that our boat would advance just as fast if 
her mainsail were 
set horizontally in- 
stead of vertically 
—thus—if only we 
could get the wind - 
to blow at angles 
upwards from the 
sea, or a similar re- 
sult if we could get 
it to blow down. 
wards, Blowing 
horizontally it must blow dead ahead, and we cannot make one ship 
combine lee way with progress ahead if her sails are set in hori- 
zontal planes, because then she could have no lee way. As 
this cannot be done with a ship we are obliged to use vertical sails, 
because we can get what horizontal angles we like, because we are 
not confined to one straight course in a vertical plane. 
Now a bird is simply a boat with horizontal sails set closo- 


riwc 


load by virtue of its own transverse strength, passing to] hauled 


the abutment after 
A the fashion of a plate 
girder, not as a truss. 
\ \ \ Again, if there were 
\ 
: 7 K as = Fig. 2, the 
| Fic J whole i 
4 at H would have to 
pass down AI to H, 
producing transverse strain of an enormous amount upon H K, but 
the reaction of the abutment would be precisely the same. Coming 
nearer to the point, if 
the construction were A 8 
the strains would be 
defined as by the link 


as in Fig. 3—that is 
of a cantilever truss, all the stress from A K down A H. 


to say, the vertical 
meeting the king brace 
at a point X a little H 
down the king brace : 

from the node A—all 


On the other hand, if the construction were as in Fig. 4—that is 
to say, the king brace 
A meeting the vertical at 


a point X a little down 
the vertical from the 
node A—all the strains 
would be similarly de- 
fined, but H X would 
become a superfluous 
member, for it is evi- 
dent that stress reach- 
ing A from K would pass continuously through A I without affect- 


ing X H at all, until, of course, deformation of H K threw 

strain on X H. Now, a ‘ 

supposing the stress at A x , 

in tbe actual bridge to 

be axial, i.¢., distributed 

symmetrically over the 

rivets, that portion of the =) ; 

stress below the axis of ae asad 

H A would, according to 4 

above theory, appear to tend to pass down AI as compression, 

whilst that which is above would pass down H A. 
I cannot see with Mr. Woodcock that if a compressive stress 

occurred in A I it would be of small importance, but I hope that 

the deflection tests will prove that, owing to some things which I 

may have overlooked in the construction, no such action has taken 

place. It would be most interesting and valuable to have a minute 

record of the tests at that point when the line is opened. 

December 13th, T. G. GRIBBLE. 


A NOVEL COMPETITION. 


Sir,—Can you authenticate the rumour that the Royal Agricul. 
tural Society of England are about to offer £200 for the “ best” 
Suffolk cart horse and £100 for the best Lincolnshire ditto, the prize 
to be awarded in each case to the horse which drags a ton of coal 
in the shortest time from the entrance gate to the cattle ring of 
the Newcastle show grounds, and eats the least corn afterwards 
no restriction being made as to the use of whips or other means of 
stimulation, it being left to the honour and discretion of the 
drivers to do all they know in this respect? SurroLK PUNCH. 
December 15th. 


[We cannot authenticate the rumour. Has not our correspon- 
dent mixed up horses with something else ?7—En. E.] 


ENGINE TRIALS AT MELBOURNE, 


Srr,—In the face of the mysterious figures you quote from the 
rt on the above, in last week’s ENGINEER, any hypothesis for 
solving the riddle sezms worth trying, and I may be permitted there- 
fore to sugsest that possibly ‘‘ water in cubic inches” means 
“water ir, cubic inches consumed per revolution,” and the fuel to 
correspor.d. Sang the figures of the trial of engine No. 1459, 
since a cubic inch of water weighs 1-27‘7th of a lb. we have the 
weight of water per revolution = 1-27°7 x 1°31 = 0°05 nearly. 
The revolutions appear to have been 180—or 120—but as the 
seems to have been calculated on the former hypothesis, 
I shall take 180—which gives weight of water consumed per 
minute = 0°05 x 180 = 9%1b., or 540 1b. per hour; and as the 
horse-power was 32 57, this gives weight of steam per horse-power 
per hour = 164 lb, nearly. This, I suppose, might have been got 


If we examine the conditions in Fig 1, it will be found that the 
boat would be carried away dead to leeward if there was not some 
counteracting force brought to bear. This counterbalancing force 
is the resistance offered by the water, by which the boat is kept up 
to the wind, but still she will make some leeway. 


In the case of a bird, we have the wind blowing in a straight line 
upwards by the wind—that is 
to say, it would have leeway 

not for gravity; in other words, the bird’s weight, which holds it 

down on the wind, thus playing the same part that water does with 


FIC.3 1 with the horizon. The 
vertical in this case, horizontal 
a sailing boat, or the — runners on the ice do to an ice boat. 


would be carried bodily 
> 2 in the case of the boat, were it 
— gravity, instead of a foe to flight, is absolutely essen- 


Sailing or flight appears to me to be as impossible without 
a wind as would of bot withows 0 wind, Ina calm 


the bird uses its wings, just as the crew of a boat would under the 
same circumstances use their oars. 

It may be said that, if this is all, an air boat can be made which 
will solve the whole problem of flight at once. Nothing of the 
kind; flight is a very delicate operation, requiring great personal 
skill in balancing, and, lacking this skill, no man can fly, On the 
other hand, in attempting to acquire this skill, the would-be 
aeronauts may probably get killed. The position is like that of a 
man who wants to learn to swim, yet cannot learn save in deep 
is sure to be 

recently occasion to make two voyages at very slow speeds. 
In both cases the vessels I was in—large ships—were in the hands 
of tugs, and made not more than four or five miles an hour. We 
were followed by scores of gulls, the wind tolerably strong very 
dead ahead. As a passenger I had nothing to do, pen | lying on the 
deck at the stern, I could watch these gulls, which did not hesitate 
to come within 20ft. of me. They seldom or never flapped a wing, 
sailing against a wind blowing some twenty miles an nm, at the 
rate of say five miles an hour. I very soon found out that some of 
these gulls flew much better than others. The ease and grace of 
their attitudes was charming. They never seemed to lose their 
balance. They resembled a perfect artist on the tight rope; others, 
on the contrary, were never still two minutes together. They were 
always losing their balance and recovering it again—stumbling, so 
to speak. Now and then one would get the equivalent of a fall 
and be carried away shrieking with vexation down the wind, and 
then be compelled to fly hard to get back again. 

Some birds never can sail. Sparrows, for example, and rooks. 
Pigeons possess the power in a limited degree. Such birds are the 
row boats of the air. Oranes, vultures, the albatross, &c., are the 
sailing clippers of the skies. 

To sam up, we do every day in boats with vertical sails just 
what the birds do with horizontal sails. We employ the water to 
hold our boats up to the wind ; birds use gravity to hold them down 
to it. Ifa man could be taught to use horizontal planes properly 
without being killed, the problem of flight would be solved. Until 
@ man is so taught there will be no flight. A man knowing nothing 
of the handling of boats certainly cannot manage one close-hauled. 
He will ney be drowned. 

This seems all quite clear to to me; whether I have made it as 
clear to your readers I do not know. I hope you will publish this 
letter, and another if I am asked for explanations co 


ties, CLOSE-HAULED. 
London, December 8th, 1886, 


Sir,—The Buffalo scientists went sight-seeing to Niagara Falls, 
and the following conversation took place at the foot of that 
torrent. It strikes the centre of the soaring problem :— 

Professor: Your attempt to make water run up would play 
havoc with this cataract, if successful. Student: No; the only 
water that “‘ runs up,” that I know of, is inside of a bird in the act 
of soaring. These Falls are safe.—P, But the same laws govern 
both, and gravity brings everything down. 8. That would play 
havoc with the soaring birds. They stay up; this water comes 
down; and the laws must include both facts to be worth consider- 
ing.—P. At least you must modify the laws of gravity to suit the 
birds, 8. Attraction can be ignored. Do you presume there were 
no soaring birds before Newton? A statement of fact settles the 
case, and the only difficulty that I experience is to make it in the 
best way.—P. Have hon at length succeeded? 8. Very much to 
my satisfaction.—P. I would like you to explain it to my satisfao- 
tion. 8, Willingly; and if I fail it will be a pity, on your account, 
Suppose we fasten a 32 oz. weight to the ceiling by a string. The 
weight pulls along a b with a tension of 32 oz., and if left free will 

suspension to the centre 


hang in a straight line from the point of 


.. 
| as | as | 18 immense 
business done mi nets and lines for fishing, cordage, home- 
spun cloth—both cotton and rough and fine silk—straw 


Dec. 17, 1886. 
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he earth. But suppose it is not left free, but pushed with a 
ofick to one side until ite supporting string made an angle of, say, 
10 deg. with the ceiling. The weight now both pushes the stick 
and pulls the string. The string tension on c d is 4 0%, and the 
push on ¢ f is 314 oz., omitting small fractions, This is the vital 
principle of the soaring problem, The plain fact that weight acts 
against resistances which are not in the direction of the earth’s 
centre makes soaring possible, The weight is the extended wings 


c a 


Q 


b 


and body of the bird; the pushing stick is the air pressure beneath 
the wings; the inclination is the effect of automatic adjustments 
between surface and — aided, doubtless, by the bird’s voli- 
tion. The pressures derived from the large weight one f neutralise 
as they escape the small weight on c d, and cause motion on the 
upward slant which gives a horizontal resultant, as I have persis- 
tently pointed out. Pressure one f and tension on c d are at right- 
angles to each other, and either may be increased or diminished, 
or, in fact, blotted out, without influencing the other in the 
slightest degree. When the diagram is turned into a soaring bird 
the only change made is the addition of motion and the substitution 
of other resistances. There is the same 314 oz. pressure on ¢ f, but 
it is against air and not a stick; the same tension on cd, but 
against egcaping pressures and not a string. Velocity on cf 
will be determined by the shape and extent of the wing surface; 
velocity on cd by the excess of escaping pressure over the sma 
weight. When these two velocities are adjusted to each other so 
as to give a horizontal resultant, we have soaring flight, in which 
the large weight on ef is the sole motive-power.—P. That seems 
plausible, but I have no authority for setting a heavy body to work 
in that way. 8S. The matter is clear enough until we introduce 
the idea of force as embodied in the Newtonian laws, and the 
amount of fog that comes in with the force is fearful.—P. I do not 
understand you. S, A single question, I think, will show it, 
While 3140z. is acting on e fand 4 oz. on cd, is there any force 
acting vertically ?—P. Yes, it is because gravity is acting vertically 
that you get the pull and push. 8S. I thought so. The fog is on 
us now.—P. We are too near the Falls, let us get out of it. 8. We 
cannot escape it. It is everywhere that a scientist can go. They 
have it in London.—P. In London? S. Yes. Then as gravity is 
acting vertically, motion towards c lifts weight ’—P. Yes. S, And 
yet Newton is not responsible for one atom of this fog. We 
adjourned. The obscurity had become so great as to preclude 
further progress, The delusion which prevents the case from 
being at once seen is the seeming necessity for lifting weight by 
motion on c d towards c after the 40z. acting in that line is 
neutralised. A little thought ought to make it clear that ef is a 
vertical and c d a horizontal line, so far as this particular activity 
is concerned. But there is no law of this universe so strong as 
habit, and bad habits are unfortunately the strongest of these. 
November 23rd, . LANCASTER. 


PILE DRIVING, 


Sir,—It is clearly a matter of the highest importance to know 
the maximum value of the momentum a pile can sustain without 
manently injuring the elasticity. In order to be able to do this 
it is necessary to ascertain the magnitude of the pressure between 
the head of the pile andthe monkey. In endeavouring to calculate 
this pressure, all the authorities I have met with make the mistake 
of assuming that the product of the resistance of the earth to pene- 
tration, multiplied by the distance the pile is driven, is equal to the 
work done by the monkey. 

This, however, is very far from being the case. In compressing 
and extending elastic substances, the decrements and extension 
preduced by a suddenly applied load are double those produced by 
the same load applied gradually. It is clear that the magnitude of 
a suddenly applied statical load, capable of producing the same 
effect as the momentum of the monkey, cannot exceed the resist- 
ance of the earth, which, for each single blow, when the penetration 
is small, may be practically assumed to have a constant value equal 
to its mean value, since the extremes can differ but little from each 
other. “The sinking of the pile will therefore commence as soon as 
the compression has reached about half its maximum value, and 
will continue until the monkey has been brought to rest; after this 
the pressure between the monkey and the pile will be due solely to 
the reaction caused by the elasticity of the materials of the monkey 
and the pile and the dead weight of the monkey. This reaction in 
the most extreme case rarely suffices to raise the monkey more than 
a few inches, The pressure therefore due to reaction after the 
monkey has been brought to rest is utterly insufficient to increase 
the penetration. The monkey will have a downward motion at 
the instant of maximum pressure equal to that of the pile. If the 
resistance of the earth is constant, this period would correspond 
with the period of maximum velocity of the pile; but if the resist- 
ance of the earth has increased, the period of maximum pressure 
may correspond with that at which both pileand monkey are brought 
to rest. Any penetration of the pile which takes place after the 
Maximum compression has been reached is due solely to the momen- 
tum still possessed by the monkey and pile, and must be very slight. 
In solving the problem therefore, on the assumption that the period 
at which both pile and monkey come to rest coincides with the 
period of maximum compression, the results arrived at must be 
practically correct, Any error that may be involved in the adop- 
tion of this assumption will be on the safe side, since the extent of 
the compression pene pag to a given extent of penetration will 
be greater than it would be if of the penetration was caused by 
reaction. In solving the problem therefore there is no necessity to 
take any account of the modulus of elasticity of either the monkey 
or the pile. The whole of the work done by the monkey must be 

jual to the whole of the space travelled by it after impact, multi- 
plied by the mean pressure on the head of the pile, which will be 
equal to half the maximum pressure, since the initial pressure is 
vero. The total distance travelled is equal to the d t in the 


to rest, the retarding force on the monkey will be equal to IAB 
and the equation of motion 


from which we get 


Wd ?_ew1—"AE x constant, Attheinstantof im- 

g \dt L 

pact 4° = V, and we get for the velocity v at any other instant 


When the monkey is brought to rest, we have therefore the fol- 
lowing equation for determining the value of L, :— 


LP AE—2WL,L=2WLH.... (1) 
Whence 


In this case the whole work stored up in the monkey is expended 
in compressing the pile, and if the value of P and L, obtained from 
equations (2) and (3) are correct, then also 

— =WH+L).... 


When the pile penetrates the earth, we shall have the following 
relation between the work done by the monkey, the maximum 
pressure, and the distances, viz.:— 


and 


‘Whanes 2W(H +8 +1) 


If, now, we deduct Fe. the work done in causing the pile to 


penetrate the earth, from the whole work done by the monkey, we 
shall get the work done in compressing the pile. This work will 
therefore be equal to 


8 W(H +8 


W(H+8+1)(1— g yy, 
pales ight, therefore, due to this part of the monkey’s whole 
wor 
(H+8+1L)1, 
°° 


Substituting this value for H + L, in equation (1), we have 
the following equation for finding the value of L,:— 


Lf: AE= 
From this we get 


_2WL—S8.AE 
2AE + AE 
(7) 
which is identical with equation (2) when we put S=0O. The 
maximum pressure will be given by equation (3). 

So far as the calculation of the maximum pressure is concerned, 
there is no necessity to take into account the moduli of elasticity 
of either pile or monkey. If of the penetration is produced 
by the reaction between the pile and the monkey, the work done 
in compressing the pile will partly expended in i i 


decrements in length and the pressure on a 12ft, pile when the 


| penetration is 4in, and zero, 


The mere dead weight of the pile can have no appreciable effect 
in increasing the penetration, and the work expended in overcom- 
ing the inertia of the pile is, of course, given back _ in ca 
increased penetration, so that no error is involved in leaving 
out of consideration. 3 

Asthe downward velocity of the monkey at the'instant of maximum 
compression cannot exceed that of the pile at the same instant, it 
is clear that it must be too small to have any appreciable effect in 
causing the pile to descend by the subsequent reaction between the 
pile and the monkey, and that therefore the assumption on which 
the formula is based must be practically true. If part of the 
penetration were caused by reaction, the value of the maximum 
velocity would be greater than that given in the table :-— 


Length of pile, infect... 8 | 
Penetration, in inches alalalalalaleo 4,0 
Compression, in inches .. .. “20°37 "46 | “34 
Maximum pressure, in tons .. 16-6 37°5 60 90 116 142 150| 2 21°6 
Percen’ of total work ex- | 
in causing penetra- | 
99 | 94 | 84 0 


os | 0 18 


The pressures given in the table are the maximum pressures 
between the pile and the monkey, and are the same in intensity as 
those which would be produced by a load applied without initial 
momentum equal to half the maximum pressure, Although 
therefore the pressures given in the table represent the actual load 
which the pile as a pillar has to support, they are exactly double 
the statical loads which may be applied without causing greater 
di of penetration than those stated in the table. 

2 Tredgold’s work on carpentry, the following formula for the 
safe-working load on pillars is given— 


Where w is the safe load in pounds, Dthe sideof the square in inc 
and L the length of the pile in feet. The hast eoreaipin, 
experimentally on the basis that the safe working load ought not 


in the case of timber to exceed one-tenth of the breaking load. On ~ 


this basis the value of ¢ for Memel timber, which is the usual 
materials of piles, is about 2400, and we get for the safe-working 
load on a pile 24ft. long and 12in, square from Tredgold’s formula 
86,400 lb., or about 38 tons. So that a monkey weighing 10cwt. 
falling thro a height of 6ft., when ped gree ogee is caused, 
subjects a 24 > ee ee its breaking load, and a pile 12ft. 1 
to one-third its breaking load. Clearly, then, the materials of suc! 
iles subjected to blows of this intensity must suffer permanent 
injury. Although the operation would be somewhat laborious, the 
formula worked out in this paper will enable us to form a series of 
tables showing the limiting minimum values of the penetration 
caused by the momentum of the monkey. For values less than 
these the material of the pile must suffer t injury. 
ILLIAM DONALDSON. 
2, Westminster-chambers, December 13th. 


DRAWING-OFFICE MANAGEMENT. 
time ago—September 18th, 1885—there 

your paper @ very pertinent article on ‘‘ Drawing-office Manage- 
ment,” in which you pointed out the desirability, if not the abso- 
lute necessity, of some sort of check system in our drawing-offices. 
Your remarks, I believe, had reference only to the taking out of 
quantities. Still, I think the system could ouelee to drawing: 
office work generally, and is, in fact, indispensab. le in these “‘ fast 

times of ours, Now, as you remarked, “ It is all very well to say 


asing the 
penetration, and therefore the percentage of useful effect will be 
greater than the percentage obtained on the assumption that the 
penetration ceases at the instant the monkey comes to rest. 

I have not been able to get the results of any experiments to 
enable me to calculate the modulus of extension in compression, 
but as the ultimate compressive strength of fir timber is only half 
its ultimate tensile strength, we shall be safe in concluding that the 
modulus of compression is not greater than the modulus of extension. 
It may, however, be equal to it. The experiments made by Eaton 
Hodgkinson show that, although the ultimate breaking strength of 
cast iron is six times the ultimate tensile strength, the modulus of 
extension is practically equal to the modulus of compression, for 
small extensions and decrements. The modulus of extension, 
however, diminishes much more rapidly than the modulus of com- 
pression. In my treatise on solid beams I have demonstrated that 
the extreme stresses exerted at the top and bottom of the beam 
are to each other always in the ratio of the square root of the 
modulus of compression to the square root of the modulus in 
extension. In order to compare the results calculated from my 
formule with the results ascertained experimentally by Eaton 
Hodgkinson, I assumed that on the eve of fracture the stresses 
both in extension and compression must have reached their ulti- 
mate values. The exact agreement of the calculated with the 
experimental results proves that both this last assumption and my 
formula are correct. When the stresses therefore approach their 
ultimate limits, since the average ultimate compressive stressisabout 
six times the average ultimate tensile stress, the final modulus of 
compression must be about thirty-six times the final modulus of ex- 

on. Since the moduli for working pressures are nearly equal, the 
working loads calculated from the ordinary formula are practically 
correct. The breaking loads calculated from these formula are, 
however, only equal to about one-half the experimental breaking 
loads, so that beams which have been designed to carry, say, one- 
fourth of the experimental breaking load are unquestionably 
exposed toa much greater stress than the designer intended they 
should be. Solid cast iron beams are, however, of rare occurrence, 
and the scantlings of timber beams are usually designed to insure 
rigidity by constants, determined by observation of the extent of 
bending under loads which would not impair the elasticity of the 
timber. In the case of flanged beams, however, it is clear that 
the areas of the top and bottom flanges should not be in the ratio 
of the ultimate compressive and tensile strengths of the materials, 
but in that of the extreme compressive stress to the extreme 
tensile strength, which produce a permanent set in each case. 
This ratio, as ascertained from Eaton Hodgkinson’s experiments, 
is about 1 : 3. 

It follows from this that working loads or cast iron bridges in 
which the flanges are designed in the ratio of 6 : 1 must subject the 
material of the top flange to its proof stress. In the case of 


length of the pile plus the depth of penetration, because by the 
assumption no penetration is produced by reaction. Clearly, then, 
the first step to be taken is to ascertain the extent of the compres- 
sion of the pile, which = done in the following manner :— 
Let the following symbols be used to denote the various elements 
of the problem :— 
= weight of monkey in tons. 
H = height of fall in feet, 
Va velocity of monkey per second at instant of impact. 
= maximum decrement produced in the pile in feet, 
L= whole length of pile in feet, 
distance driven in feet. 
P = maximum pe in tons between pile and monkey. 
= modulus 


As a first step towards the solution of the lem, we will 
suppose that the pile is so firmly driven home that the blow does 


If Ube the decrement at any instant in the length of the pile 
between the instant of impact and the instant of its being brought 


ught iron the modulus of extension is to the modulus of com- 
pression in about the ratio of 3:2 for small stresses within the 
elastic limits of the materials, whilst the altimate tensile strength 
is to the ultimate compressive strength as 5:4. For the reason 
explained in the case of cast iron beams, the ratio of the area of the 
top flange to that of the bottom flange ought not to be 5:4 but as 
2:3, Itis clear therefore that noconclusion can be arrived at @ priori 
from a comparison of the Se and tensile strengths as to 
the relative value of the moduli of extension and compression; but 
I think it is evident that the modulus of compression cannot be 
greater than the modulus of extension if the ultimate compressive 
breaking stress is not greater than the ultimate breaking tensile 
stress. In the case of the fir pile therefore the modulus of com- 
ression cannot exceed the modulus of extension, which is about 
,000 tons to the square foot. 
The following table shows the decrements in the length of a 24ft. 
he? 12in. square, due to the impact of a monkey weighing 10 cwt., 
alling through a height of 6ft., for degrees of penetration varying 
from 4in. to zero, and the corresponding maximum pressures be- 
tween the pile and the monkey, when the deadening etfect of the 
bruised head of the pile is left out of consideration, and also the 


should not occur. Of course not, but they do, and a wise 
man will always reckon on their probable, or at all events, on their 
possible occurrence, and take his measures accordingly.” 
more especially are they likely to occur when, as now-a-days, the 
system of push is so very much in vogue, a man having to get 
through twice as much work as formerly, the one great aim being 
to keep down drawing-office expenses. Therefore, if you will allow 
me, I should like to suggest at least one measure that it seems to 
me might very properly be employed for the prevention of mistakes 
in our drawing-offices, which, if it did not keep down drawing- 
office expenses, would have the effect of considerably diminish- 
ing the general expenses of the whole concern. It is, that 
there should be in every drawing-office a i competent 
examiner—not merely to check quantities and figures, but 
to go through every draughtsman’s work after he has 
done with it, and pronounce it correct and complete in every 
before passing it on into the shops. This is the only 
way for it, if we will have such hard working—that is, unless 
we would make it more expensive in the long run than ever under 
the old régime—for, depend upon it, it will not do to let drawings 
that have been hurried over go out into the shops without a 
thorough and complete examination. aa it is the easiest matter 
in the world for a mistake to occur and entirely to escape the 
notice of one man; whilst, if there are two, it is by no means 
such an easy thing for it to escape detection. Of course, this 
would just about occupy the whole of one person’s time. 
It would not, however, be more than one man coulddo. At all 
events, not unless there came to be, say, more than half-a-dozen 
draughtsmen’s work to go through; then it might, but perhaps not 
then. He would be expected to make up the shop order books, 
this examiner; to make what alterations were required in 
standard drawings, to keep them up to latest shop practice, and 
should a drawing be returned, after it has been sent into the 
shops, to have any lacking information supplied, he would have it 
to supply, and to say when a drawing did contain all the informa- 
tion required and when it did not; for the amount sufficient for 
one man to work to is not always sufficient for another, sim ly 
because this other does not know how.and where to look for it, but 
will bring a drawing in to have a dimension supplied when it is 
there already, > not quite exactly in the place where he 
expected to find it, but most likely in a better. All, in fact, of 
the numerous petty interruptions that a draughtsman is subject 
to would be prevented by the examiner, who would attend to them 
instead, leaving the draughtsman free to think of nothing but his 
work, If you think this matter of any importance, I should be much 
obliged if you could find room for it in your correspondence column. 
December 14th. Erba Tawi. 
[What does Erba Tawl suppose the head of a drawing-office does 
in return for his salary?—Eb. E.] 


WHITFIELD’S FURNACE BARS, 

S1r,—We are obliged for your insertion of a description and 
sketch of Whitfield’s patent furnace bars in last week’s issue of 
Tux ENGINEER, but we beg to call your attention to the inaccuracy 
of the description of the passage of the air through the bars, it being 
the reverse to what is mentioned. The air passes th h the 
hollow ion of the bars, which becomes heated, and is delivered 
at the back of the bridge, a surplus quantity of air also passes 
through the double portion of the bars, at the front end, through 
the fire; the combination of these two arrangements being the 
cause of their superiority over the hollow bars, as the advantages 
of hollow and common bars are combined in one. A correction to 
this effect in your next issue will oblige. 

Barrow-in- ess, J. BEVERIDGE AND Bros. 

December 14th, 


Navat ENGINEER APPOINTMENT.—The following appointment 
has been made at the Admiralty :—William Onyon, assistan’ engi 
neer, to the Alexandra, additional, 
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OFF THE RAILS AT PORTADOWN. 


THE PORTADOWN RAILWAY ACCIDENT. 

General report on this accident has been 
issued. On June 30th last a passenger train from Belfast for 
Dublin, consisting of an engine, tender, and six vehicles, when 
travelling about fifty miles an hour, ran off the line on a 30-chain 
curve about 2} miles south of Portadown-station. The engine, 
tender, and the first two carriages were turned over, stopping 
about fifty yards from the mark at which it is said the engine 
probably left the rails. Six passengers were kilied, twenty-nine 
were more or less 
seriously injured, and three 
out of the six carriages were 
entirely destroyed. The Go- 
vernment inspector reports 
that, so far as he is able to 
judge, this accident was due 
to the combination of three 
causes, viz.: (1) The distor- 
tion of the curve at the spot 
where the engine left the 
rails owing to the tense con- 
dition of the outer rails from 
excessive sun heat, and the 
absence of proper expansion 
intervals between the rail 
joints; (2) an insufficiently 
ballasted road; and (3) a 
higher speed than was justi- 
fied by the condition of the 
road. This conclusion con- 
tains but small comfort for 
travellers. Such emergencies 
will every now and then con- 
tinue to arise so long as rail- 
ways last, and we are 
more disposed to attribute 
the serious results to the 
fact that the train was not 
adequately equipped and pro- 
tected by an efficient safety 
appliance. It seems that the 
engine, tender, and train, was 
fitted with a non-automatic 
brake, and it is, at all events, 
& singular coincidence that 
in this, as in nearly all the 
other great emergencies, 
when this brake has been in 
use, the results are just 
those which might be ex- 
to occur to trains not 

fitted with any brake at all. 
General Hutchinson says— 
“The driver, after applying 
the brake on feeling his 
engine leave the rails, acci- 
dentally released it when 
trying to seize the regulator; 
the same thing might have 
happened with an automatic 
brake, and as there was pro- 
bably no severance of coup- 
lings until just before the 
engine stopped—only about 
fifty yards from where it left 
the rails—this was hardly 
one of those cases in which, 
had the train been fitted 
with an automatic brake, the 
consequences of the accident 
would have been rendered 
less serious.” We cannot 
agree entirely with this statement. The mere occurrence of 
such a calamity illustrates the necessity for the most efficient 
appliance, and the idea that an automatic brake only comes into 
play when couplings are severed has been long since exploded. 
We know, moreover, that under similar circumstances couplings 
have broken, or the brake work has been injured at the very 
beginning of an accident, and no one can say exactly what form 
such an accident may take. All experience goes to show that 
the only means of mitigating or preventing the consequences, 
when the front part of a train has left the rails, is to bring 
instantaneously a powerful retarding force to bear upon the 
hinder portion. Without this the train is free to crowd down 
upon the engine and bring the incident to a sudden and dis- 


| astrous termination—in the present case, in a distance of fifty 


yards. With it the carriages are held back, and instead of over- 
running the engine, tend to support and keep it upright, and 
thus to prolong the distance in which the whole train may be 
brought toa stand. The serious results of the Portadown acci- 
dent were due to the suddenness of the stop, and only an efficient 
form of automatic brake could have been of service in extending 
the distance, thereby saving the lives of the passengers and the 
destruction of the stock. Our engraving gives some idea of the 


state of things when the train did come to rest. The photograph 
from which it was taken gave a more complete idea of the state 
of the road after the accident than can be gathered from the 
engraving. The engine was not much damaged, but the value 
of the stock destroyed and injured is given as £1005 in this one 
accident, to say nothing of the The report is accom- 
panied by a plan of the site, which we do not give. 


Ir is stated that silver has been recently discovered in large 

quantities north and south of Caldwell, .» where the lead 

out, where it underlies the entire city about 36ft. from the 
surface, and extends several miles into the territory.” 


FLATTENING MACHINE—AUSTRIAN LLOYDS, 
WE have in another page alluded to the growing necessity for 
heavy machinery to manipulate the gigantic plates now 
used in shipbuilding. These plates are often delivered 
buckled. These plates have to be levelled before being used. 
The accompanying engraving illustrates a fine seven-roller 
flattening machine, made for use in the Austro-Hungarian 
Lloyds Arsenal, by Messrs. Rushworth and Co., Sowerby Bri 
engineers, It is intended to take buckles out of plates cold, 
and up to jin. thick. The 
machine weighs 16 tons. 
Its construction will be 
understood without further 
description from our en- 
graving. 


THE PATENT OFFICE 
COMMITTEE AND 
THE BOARD OF 
TRADE. 

WE can state on good autho- 

rity that no report of the 

Committee of Inquiry into 

the Patent-office affairs has 

yet reached the Board of 

Trade. For some time every 

one interested in the proper 

management of patents and 

Patent-office affairs has been 

anxiously awaiting this re- 

port, and the reforms which 
must follow any repert re- 
sulting from an inquiry such 
as that which has been held. 

It appears that the chair- 

man of the committee, Lord 

Herschell, is responsible for 

this delay, but whatever the 

cause it is specially to be re- 
gretted, because not only is 
urgently necessary reform 
prevented, but because the 
action of the proper autho- 
rities is suspended during an 
inquiry upon a department 
by an outside committee. 
The Board of Trade can 
thus take no action in the 
matter until the report has 
been received. The arrange- 
ments made by that Board 
for the working of the new 
Act having proved unsatis- 
factory, the Board ought at 
the earliest possible oppor- 
tunity to remedy the serious 
defects which are abundantly 
evident to every one, and to 
no one more than to the two 
legal members of the com- 
mittee, Lord Herschell and 

Sir Richard Webster, whose 

experiences as law officers 

must have been in one 
direction. 


WATERSUPPLY INTHE CITY. 
—At the meeting on Tuesday 
of the Commissioners of 
Sewers, Mr. Malthouse drew 
attention to the reference 
to 
on the of artesian wells in the City, a 
view to oman ing the inhabitants with water, and he moved that 
instructions should be given to that committee to report without 
delay. Mr. Deputy Bedford, in seconding the motion, thought 
they ought at once to test the — of their powers in the 
matter sinking an artesian well, and suppl water to the 
City, as he contended they had a right to do. ells had been 

in different parts of the City on private property, but he con- 
sidered the Court should take definite action, in order to settle the 
question, as to which he personally had no doubt. Mr. Johnson 
said inquiries had been made as to whether a well could not be 
sunk to —— the artisans’ dwellings, but it was found the cost of 
sinking wo dt be £2000, and £180 a rd afterwards for mainten- 
ance. The nt water rate on the building was about £60. After 
some further discussion, the motion was carried. 
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PLAYER’S 


Fig. 


Si 
PLAYER'S POWER HAMMER. 


Ar the recent Exhibition in Birmingham Messrs. W. and J. 
Player, of that town, exhibited some of their power hammers 
for planishing, wire plate battering, and other work, with some 
improvements. We illustrate one of these hammers by the 
accompanying engraving. The working of the hammer is so 
easily gathered from these that little explanation is necessary. 
The figures 1, 2, and 3 give side and end elevations and plan, 
and the detail section and plan, Fig. 4, are of the hammer aw 
or tup. It will be seen from the elevation, Fig. 1, that the 
forked hammer rod which embraces the plunger piece J—see 
detail section and plan—is pivotted in a bush E. This bush 
pivots upon a pin I, Fig. 4, held by a block D, Fig. 1, which is 
adjustable as to position in the slot shown by th 


e screw and 


hand wheel W. Thus, although the stroke of the crank pin in | 
the disc C remains constant, the stroke of the hammer head may | 
be varied through a large range. A dead blow and a cushioned 


up stroke is given to the hammer by the method of connecting 


it to the lever C. This lever at its forked end takes hold, as in | 


Fig. 4, of a piece J, which is free to move within the hammer 
head, its range being limited by the pressure n to com- 
press the air which gets enclosed in theends KK!. The higher 
the speed of the hammer the greater the compression of the air, 
and thus the heavy wear which would otherwise accompany the 
working of the hammer, particularly at the joints, is reduced to 
a minimum. Mesers. J. and W. Player exhibited other very 
useful forms of hammer for various purposes, 


THE INSTITUTION OF CIVIL ENGINEERS. 


CONCRETE AS APPLIED IN THE CONSTRUCTION OF 
HARBOURS, 


At the ordinary meeting on Tuesday, November 16th—Mr. 
Edward Woods, President, in the chair—six papers were read on 
“Concrete as Applied in the Construction of Harbours,” at 
Greenock, Girvan, and Quebec; Colombo; Newhaven; Wicklow; 
Fraserburgh, Sandhaven, and Portsoy; and Lowestoft; by 
Messrs. —— Kyle, Carey, Strype, Willet, and Langley, 
MM. Inst. C. 

Mr. Kinipple, in his paper on ‘‘ Concrete Work Under Water,” 
described the methods he adopted for depositing partially set or 
| nes concrete under water at various harbour works, having 

ound that plastic concrete, when sufficiently set to resist the action 
of a current of water, was capable of uniting into a solid mass 
under water, op deposited in separate lumps. At Greenock 
the concrete was deposited behind sheet piling, in depths of from 
8ft. to 38ft, At Girvan a pier and quay-wall were constructed of 
plastic concrete, deposited behind a facing of small dovetailed con- 
crete blocks, grouted together at the joints; and a concrete groyne 
was formed under the shelter of a movable wrought iron shield. 
The head of the Wick Pier was rebuilt with blocks of plastic 
concrete of 60 to 140 tons, formed in sitd under the protection of 
sail-cloth. Quay walls were constructed at Quebec Harbour of 
crib-work filled with plastic concrete, the cribs being floated into 
position, and sunk on bearing piles. Some experiments showed 
that cement grout, poured down pipes, could unite shingle 20ft. 
under water into a solid mass; and this method was successfull: 

adopted for filling up the fissures and open joints in a raving dock 
at Greenock, which had given great trouble with leakages. The 
paper concluded with descriptions of novel expedients which the 
author proposed for the construction of breakwaters in concrete, 
with little plant, and independently of the state of the weather. 

Mr. Kyle, in his paper on the ‘*Colombo Harbour Works, 
Ceylon,” described the various stages by which the western break- 
water, 4212ft. in length, was constructed from Custom-house 
Point, for sheltering a water area of 502 acres at low water. The 
works were commenced in 1874, and completed in 1885, at a total 
cost of £705,207. The breakwater was formed by laying sloping 
courses of large concrete blocks, by means of a travelling Titan, on 
a rubble mound se apie A deposited from an 80-ton steam hopper- 
barge, and levelled by divers. The Titan could carry a load of 

tons on an overhang of 28ft., and cost £5562, The first 1326ft. 

of pier, 50ft. wide, consisted of two walls, with an intermediate 
hearting of rubble; but the rest of the pier was built solid, 34ft. in 
width, with four or five courses of blocks, weighing from 164 to 31 
tons each. The foundation of the pier ‘mereasel in depth from 
13ft. below low water, near the land, to 23%ft. at the head. Each 
row of sloping blocks was connected with the adjacent ones by 
the joggle grooves, left between each row, with concrete in 

bags, and the A nd was capped all along the top with concrete in 
mass, The pier-head was built of concrete in mass, the lower 
portion being deposited inside a circular wrought iron tank, and it 
was sur bya te lighthouse 364ft. high. Twenty-five 
steamers of the largest class could moor in lepths of from 26ft. to 
40ft. in the harbour; and there was room at low water for a large 
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number of vessels drawing from 6ft. to 26ft. The works were 
designed by Sir John Coode, V.-P. Inst. C.E:, and carried out by 
the author. 

Mr. Carey commenced his paper on ‘‘ Harbour Improvements at 
Newhaven, Sussex,” by a history of the successive improvements 
effected from 1767 down to the commencement of the new works, 
begun in 1878. These new works — of which he was resident 
engineer, and Mr, Banister, M. Inst. C.E., the engineer-in-chief— 
consis of a curved breakwater, 2800ft. long, to form an outer 
harbour, and to protect the entrance to the river, constituting the 
old harbour; the rebuilding of the entrance piers, and widening 
the waterway between them; the erection of a new quay on the 
eastern side of the river; the construction of a sea- il along the 
shore; and dredging in the river and the approach channel in the 
outer harbour. The western sea-wall was commenced first, and 
was formed of concrete deposited within framing, with a hard 
skin of cement-charged concrete on the face to withstand the attri- 
tion of the shifting shingle beach. The breakwater was begun in 
1880, and consisted of a monolithic mass of concrete raised from 
low water on a foundation of concrete sack blocks, weighing 100 
tons each, deposited transversely in layers by a special steam 
hopper barge. A concrete mixing machine was designed by the 
author and Mr. Latham, which measured, mixed, and delivered 
100 tons of concrete in twenty minutes for filling the bags; and, 
besides securing a more uniform mixing, it effected a great economy 
in time and cost. A portable continuous-mixing machine was 
also designed, capable of delivering 70 cubic yards of concrete 

r hour into the timber framing, erected on the top of the 
a work, for the construction of the portion of the breakwater 
above low water in lengths of 40ft. By this means 300 lineal feet 
of superstructure were erected in three months. A gallery, 
raised above the quay level on the western side of the breakwater, 
provided protection to the quay and a sheltered access to the 
extremity of the breakwater ; it was mainly built of concrete in 
sita. A lighthouse was built of plastic concrete in sitd, on a 
pilework foundation, at the extremity of the west pier. The 
total expenditure on the whole undertaking, including land, two 
short railways connecting the works with the London, Brighton, 
and South Coast ts dredging, and various other works, was 
£463,000, out of which the works described cost £254,000. 
When the works were suspended in 1885, 1482ft. of the 
breakwater had been completed, and 300ft. of foundations 
laid in advance, and a dock of twenty-four acres, which formed 
part of the scheme, had not been commenced. 

Mr. Strype, in his paper on ‘‘ Wicklow Harbour Improvements,” 


described in detail the methods he adopted in the construction of 
a breakwater, 750ft. long, for sheltering the mouth of the river 
Leitrim, and the improvement in depth of the entrance channel to 
the port. The tusaltwater was built solid, of concrete deposited 
in sitd, and, starting above low water, extended into a depth of 
18ft. at low water spring tides, being founded partly on rock and 
partly on marl. Staging was erected in advance of the work. 

secured at the bottom with shoes of concrete round the piles, and 
——- two lines of railway on the top, along which the Titan and 
crane for depositing the concrete ran, first panelling was 
employed, reaching down to the bottom, for protecting the con- 
crete carried up in layers inside it; but subsequently a large central 
mound of concrete was deposited under water by means of skips, 
on which the panelling was erected, which reduced the 2 0 

the panelling and facilitated the progress of the work. Divi- 
sions were left at intervals in the work, increasing in number in 
the upper part, to prevent irregular cracking. Richer and fincr 
concrete was placed in the face near low-water level; rubble was 
not used below low water, and it was kept away from the face 
above, as its projections caused eddies and consequent disturbance 
of the concrete. The total expenditure on the breakwater, steam- 
packet pier, and dredging, including cost of land, amounted to 
£40,000. Ordinary plant sufficed for the work, which consisted of 
huge masses of concrete, resting uniformly on the most irregular 
bottom, and secure from the attacks of the sea on account of their 
size. The author considered that a larger central mound might 
be adopted with advantage, thus reducing still more the amount of 
panelling required. 

The new works carried out at Fraserburgh, Sandhaven, and 
PB , as well as the previous condition of these harbours, 
were described by Mr. Willet in his paper on “‘ The Fishing- 
boat Harbours on the North-east Coast of Scotland.” The 
works at Fraserburgh consisted of a breakwater, S60ft. in length, 
for sheltering the entrance to the basins, and the widening of the 
old Balaclava pier. The breakwater, 30ft. wide, extending into a 
depth of 19ft, at low water, was built below low water with bags 
of concrete, of 28 tons to 50 tons, deposited from a hopper barge. 
Above low water, the concrete was tipped from wagons into a 
framing up to quay level; and the parapet was formed by filling 
the framing with concrete from tipping boxes lifted by a derrick 
crane on an overhead traveller, which was also used in erecting the 
frames. The Balaclava east pier was widened 16}ft. on the sea 
side, along its whole length of 1400ft., with solid concrete, which 
protected the old dry rubble wall from the sea; and as a pet 
was raised 94ft. on its outer side, and 19ft. above high water, like 
the pet on the breakwater, an additional protection was 
aff to the quay, and an increased shelter to the harbour. The 
widening of the pier was commenced at the end of 1875 to provide a 

way to the breakwater without interference with thequay 3 
and the breakwater was in 1878, after the coinpletion of the 
widening, and was finished in 1882. The average yearly rate of 
deposit of concrete was 8000 cubic yards; and under favourable 
conditions, 400 cubic yards could be deposited ina day. The con- 
crete in the pier cost 17s. per cubic yard, and in the breakwater, 
26s. 5d. in bags, and 19s. 5d. in frames; and the total cost of the 
works was £69,000. Some damage was done to the breakwater, 
after its completion, owing to defects in the method of construction; 
and the pier was somewhat abraded by the shifting shingle along 
its sea face. These damages were repaired at a cost of £1184. A 
new pier, 1395ft. long, was erected at Sandhaven to incre. s« the 
accommodation in the harbour by enclosing a water area of five 
acres. The pier was mostly built between walls of coucrete, depo- 
sited from ws within framing, with intermediate hearting, 
resting on rock; and where the bottom was clay, a concrete toe 
was added. An exposed portion of the outer arm was made of solid 
concrete. The average cost of the concrete was 18s. per cubic yard ; 
and the total expenditure on the works, including deepening 
the harbour, was £17,500. The piers of dry rubble masonry pro- 
tecting the east harbour of Portsoy having been damaged by the 
sea, rendering the harbour useless, their repair was undertaken in 
1882. The piers were reconstructed and extended in solid con- 
crete, deposited within framing from an overhanging crane resting 
on staging, at an average rate of 60 cubic yards in atide. The 
works were completed in eighteen months, at a cost of £9000. 
The author considered that the proportion of 1 part of cement to 
9 parts of gravel and sand, adopted for concrete at Fraserburgh, 
was too weak, and that the proportion of 1 to 6, adopted by him 
at Sandhaven and Portsoy, formed concrete of more suitable 
strength for such exposed works. Mr. Langley, in his paper on 
the ‘Lowestoft Harbour Works,” described the works carried 
out by him for forming a new basin of ten acres along the 
foreshore to the north of the harbour, excavated to a depth 
of 14ft. at low water. The west quay was built, up to 
low water, by sinking thirty-eight hollow rectangular monoliths 
of concrete, 18ft. long and 103ft. wide, to a depth of from 7ft. to 
9ft. below the bottom of the basin. The hollow blocks were 
built up within framing, on a wedge-shaped cast iron shoe. 
The block was ually sunk by excavating inside it; and its 
descent was guided by long hanging bolts at each corner. The 
blocks were connected together by passing iron rails through two 


holes left in the adjacent cides of each block, and filling up the 
intermediate space between the blocks with concrete; the well 
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inside was also filled with concrete. A block, 21ft. to 23ft. high, | 
was sunk in forty-two 4 and the block foundation cost 30s. per | 
cubic yard, or £45 per lineal yard. A concrete quay wall was 
built, from low water, on the top of the blocks, 1yte. high, and 
Shft. wide at the base. The eastern and northern sides of the 
basin were enclosed by embankments surmounted by a wall of con- 
crete-in-mass. The excavations were effected by excavators, steam 
and a Bazin sand-pump dredger, which latter raised and 
elivered an average of 1000 tons of sand and gravel per day. 
The works were completed within twelve months, at a cost of 
£60,000. 


HELIOGRAPHY, OR THE ACTINIC COPYING OF 
ENGINEERING DRAWINGS.! 
By BensaMIN HowartH Assoc, M. Inst. C.E. 
THE advantages of rapidity and fidelity of reproduction 
by the actinic copying method are already well known; but the 
following notes on the most modern practice may be interesting to 
engineers. Sir John Herschel, who was pro! y the first to em- 
ploy photographic printing for purely scientific pu used a 
cyanotype p for reproducing his astr i es. In 1840, 
a paper was submitted to the Institution by Mr. Alexander Gordon, 
entitled, “‘ yaa np as applicable to Engineering,” in which 
Mr. Gordon described Daguerre’s discovery, pointing out the advan- 
tages it offered to the engineering profession, and recommending the 
silver printing as a ready means of obtaining duplicates of 
drawi 2 i did not, however, employ heliography to 


and the face of the frame is exposed to the sun at such an angle as 
to be as nearly as possible at right-angles to the solar rays. There 
should not be any obstacle, such as window-mullions, &c., inter- 

ing between the printing-frame and the source of light, as any 
— obstruction of the rays would produce an imperfect copy. 

ere practicable, the printing-frame should be exposed in the 
open air to the full rays of the sun, or to the brightest part of the 

Y, preferably placing the face of the frame flat, so as to get the 
direct rays from the zenith, and with no wall near it to obstruct 
the light. If such a wall exists, it should be coloured white, to 
reflect as much of the actinic light as possible. If this is not 
possible, the frame should be ex for half the time of exposure 
turned in one direction, and then reversed end for end for the 
remainder, In of springs or clamps on the printing-frame, 
use = | be made of Street’s copying frames, with an air-cushion 
inflated by simply blowing, and exerting a uniform pressure over 
the whole surface of the frame. The sensitive paper should be 
taken from its case in non-actinic light. This is especially impor- 
tant with pa sensitised by processes Nos, 3, 4, 5, 6. 
described further on. 

The author has a yellow window-blinds, which have 
proved sufficien effective in obstructing actinic light; and 
amber-coloured g' may be used, or ordinary windows can be 
converted into non-actinic ones by ree fight of with ruby, yellow, 
or amber-coloured glacial eo. The light of any office can thus 
be made non-actinic at a slight expense. The author sensitises the 
a in the evening, using a ruby lantern. When the paper has 

prepared by the cyanotype processes, or the gallic acid pro- 
cess, non-actinic arrangements are superfluous, as these papers may 
be freely handled in the diffused light of an office for the short 


ings. 
any great extent until the ferro-prussiate, or ae ly 
called the blue copy process, was introduced, when the advantages 
of cyanotype heliography became manifest; and, in some instances, 
the simple apparatus required for this method has been extended 
into complete photographic ateliers. The Midland Railway Com- 
pany; Krupp, of Essen; Sir W. Armstrong and Co, of Newcastle ; 
and Siemens and Halske, of Berlin, have Cee ge depart- 
ments. The latter firm, in its Berlin establishment, employs a 
powerful electric arc light of 6000 candles, around which the 
printing frames are placed ; and both the platinotype and Pellet 
have given successful results with the arc light. 
The heliographic apparatus includes tracing paper or cloth 


printing frames, a developing bath, non-actinic arrangements, and 
cases forstoring paper. Thin bluish Sasingpepere best; the more 
translucent it is, and the stronger, the better. After the tracing | 
teh it be preserved from light, as to | 
ight ly renders tracing paper more opaque. e tracing 
should never be folded, but kept perfectly fiat or rolled. Drawings | 
on ordinary drawing-paper, or from illustrated papers, can be copied | 


time required to cut and place the sensitised paper in the printing 
frame. The developing bath should be slightly larger than the 
paper to be treated. For acid solutions, the bath should be of 
earthenware, papier-maché, vulcanite or enamelled iron ; but for 
most of the solutions mentioned in this paper, the bath may be of 
zinc, or of wood lined with gutta-percha or sheet lead. 

For the Pellet process, two trays lined with gutta-percha, and 
one zine tray, will be required. A copi supply of water to the 
bath, from a lin. rubber tube attached to a water-tap, will be 
found a great advantage. The print, on its removal from the 
frame, should be rapidly transferred to the bath, and after bei 
immersed in pure water until it is pletely developed, sho’ 
be withdrawn and hung up on a line, or on glass rods with clips, 
until the water has drained off; and blotting-paper will then 
effectually remove the remaining moisture. A wooden bath may 
be employed if, when perfectly dry, it is treated with a varnish of 
4b. of common brown resin and 2 oz. of beeswax. The developing 
bath designed by the author—Fig. 3—is well suited for offices 
where space is limited, as it is more portable than the flat form of 


Fics 


if they are exposed to the light sufficiently long, the duration of 
depending on the thickness or ney of the paper. 

en the drawing only shows half the section of the figure to be 
traced, the full section can be shown by tracing the other half on 
the back of the tracing-paper; the sun-copying reproduction is 
precisely the same as if the tracing had only been le on one 
side; and all the writing and dimensions should be on the front 
side. Translucent drawing parchment paper, specially prepared 
for the sun-copying processes, can now be obtained. The dimen- 
sion-lines for the ferro-prussiate, or cyanotype negative, should 
either be dotted or ruled in Indian ink, chrome yellow, or raw 
sienna ; or if in Prussian blue or carmine, the colours should be 
made more opaque by a slight admixture of flake or Chinese white. 
In copying by the ferro-prussiate or cyanotype , the 
zectional parts of the figure should be cross-hatched ; or the sec- 
tional parts can be coloured with shades slightly less opaque than 
the linear portions, by the addition of an opaque colour, such as 
Chinese white ; and as these sectional parts of the print are repro- 
duced almost white, they can be coloured with the usual conven- 
tional colours, which could hardly be done on a blue ground. The 
Pellet and Shawcross methods allow of the ordinary conventional 
colours being used without this preliminary eect The 
best Indian ink should be employed, its opacity being increased by 
the addition of gamboge or chrome yellow. 

The printing frame is the most important part of the apparatus, 
as upon its merits depends much of the success, both as regards 
accuracy and legibility. If the tracing and the sensitised paper 
are not brought into close contact with each other, the actinic 
, > pass under the lines of the drawing, which are thus either 
obliterated or contorted. The pressure should be uniformly dis- 
tributed, to bring the sensitive and tracing papers into close 
contact, as any local pressure produces irregularities and false 
impressions, causing wrinkles in the tracing paper, the shadows 
of which are reproduced. In order to test the shrinkage of the 
paper, the scales should be drawn on the tracing in two directions, 
at right angles. The shrinkage of strong Pellet or = 
paper is equal to 0°005. The form of frame is very simple. 
glass should be }in. plate, free from blemishes; and the author has 
used 260z. glass for small frames. A piece of soft felt, jin. thick, 
the full size of the frames, should be used to equalise the pressure, 
or @ piece of folded flannel will serve the purpose admirably; and 
it is well to use india-rubber sheets, sewn to the edges of the 
flannel or felt. The most useful sizes for the printing-frame are 
12 by 14, 19 by 26 for royal, 22 by 30 for imperial, 30 by 43 for 
double elephant, and 40 by 56in. 

The method devised by the author for hanging the printing- 
frames is shown in Fig. 1, whereby the printing-frame can be 
inclined at any angle. This frame is adapted for offices in which 

is limited, and in combination with the author’s arrange- 
ment of developing bath, forms all the apparatus necessary for the 
Herschel, cyanotype, and Shawcross processes. Where diffused 
light alone reaches tke office, owing to the obstruction of neigh- 
bouring buildings, reflecting frames can be used —Fig. 1—or the 
inting-frame may be hoisted to the roof fanlight by pu 
2. The tracing is placed with its figured face next the 
and the sensitised paper, with its prepared face next to the tracing, 
is carefully and uniformly pressed into contact with it. The felt is 
next the Paper, in as = to the 
position o a or the sensiti per. e back is 
then placed on the felt, the clamping as are fixed in position, 
1 Minutes of “‘ Proceedings” Inst. C.E. vol. lxxxvi. 
2 Minutes of ‘‘ Proceedings” Iust. C.E. vol. i. (1840), p. 57. 


bath, and occupies little space; the water clears itself from the 
dissolved salts, and the prints are more easily developed. The 
prints, when in the bath, are removed from the light, and when 
withdrawn they can be hung on the drying-rods at the sides of the 
bath, the water draining into the troughs at each side. The sensi- 
tised paper should be preserved from damp and the light in zinc 
cases. Where the locality is a damp one, it is a good plan to have 
the lid fitted to hold a piece of calcic chloride to absorb the 
moisture, 

No. 1.—Cyanotype sensitising process (Herschel’s).—White lines 
are produced on a blue ground with a solution of 140 grains of 
ferric-ammonic citrate, 120 grains of potassic ferri-cyanide, and 
20z. of distilled water ; and the solution should be kept in a stoneware 
vessel, This process depends upon the actinic action of light reducing 
the ferric salts toa ferrous state under certain conditions, one of 
which is the presence of organic matter, such as the albumen or 
other size contained in the paper. The ferrous salt then combines 
with the potassic salt to form Prussian blue, which is insoluble. 
The sensitising solution should be applied to cream-laid paper 
rolled and well sized by a flat damping brush, 6in. wide, or a 
tuft of cotton waste; and the paper should be allowed to in 
the dark. The solution should be applied uniformly, and suffi- 


noonday light, and — to one-sixth of the actinic effect of 
t a distance of 5ft. from the electric arc- 
light of 6000-candles, an exposure of thirty minutes is required 
for paper sensitised by the Pellet process, and a little longer for 
the other cyanotype processes. As the argentic paper is four 
times more sensitive than the cyanotype paper, about ten minutes’ 
exposure only is needed for paper sensitised by the argentic 
nitrate process. By arranging several printing frames in a 
circle of 10ft. around the arc-light, as many as eight large copies 
can be made at the same time. When it is required to copy during 
dark days, and where the electric arc-light is not available, actinic 
light may be produced by a deflagrating mixture of 8 parte of 
potassic chlorate, 4 parts of antimony sulphide, 2 parts of sulphur, 
and 2 parts of magnesium dust; but it is only suitable for the 
highly sensitive argentic nitrate and platinotype processes, and 
must not be pounded or otherwise mixed ina mortar. The deve- 
lopment is effected by thoroughly washing the print in pure water, 
in a bath, for a few minutes. A little hydric chloride is occasion- 
ally added to the water to increase the intensity of the blue 
ground, which may be converted into black by first immersing it 
in a bath of caustic potash, and afterwards in one of tannic acid. 
Development is considerably accelerated by the use of water at 
90 to 100 deg. Fah. Only sufficient paper for two months’ use 
Cyanoty (Marion’s).—White lin bl 
0. 2.—Cyanotype process (Marion’s).—Whi es on a blue 
ground are also produced by a sensitising solution composed of 


9§oz, of ferric-ammonic citrate, and 6}0z. of potassic-ferric oxide 
dissolved separately in pure water, and then made up to 1 quart. 
Both processes Nos. 1 and 2 give good results, hen positive 
prints—or blue lines on a white ground—are required, the sensitive 
paper should be of the thinnest possible description that will 
permit the solution to be applied without sinking through it. This 
thin paper should be then used in the manner described for taking 
a@ negative copy—or white lines on a blue ground—this negative 
copy being used instead of the tracing, and the ordinary sensitised 
paper placed behind it in the ordinary manner. The exposure 
must be considerably prolonged—from three to four times at least ; 
and the development also occupies a longer time, To effect altera- 
tions or additions on negative prints, the following methods ma 
be adopted. White lines may be obliterated by applying a quill 
pen or brush dipped in the sensitising solution, and then exposing 
and developing as rome | described. Additions may be made with 
flake, or Chinese white; but a more effectual method is to use a 
quill pen, or brush, dipped intoa solution of forty grains of potassic 
potash, the paper must be care ried with blotting-paper 
otherwise the effect of the solution will spread, <sabiaded 
No, 3.—Positive cyanotype process (Pellet’s, blue lines on a 
white ground).—According to an admirable treatise,* this process 
is the most important of the ae sun-copying or photographic- 
tracing meth It is widely used by engineers on the Continent; 
it gives very distinct prints, and depends upon the reduction of an 
organic ferric salt to a ferrous salt by actinism. Prussian blue is 
formed by the reaction of ferric pounds with potassic ferro- 
cyanide; and white ferrous compounds form a white salt with tho 
same reagent. If the paper sensitised by the Pellet process was 
introduced into the ferrocyanide developer without exposure, it 
would become entirely blue, owing to the uniform deposition of 
Prussian blue. Should any part have been sufficiently exposed to 
the light, the pee will remain white owing to the complete reduc- 
tion of the iron from the ferric to the ferrous state, the persalt of 
iron becoming reduced to the state of protosalt wherever the sensi- 
tive paper is unprotected by the a lines. of the tracing. 
Hence the Pellet process produces dark blue lines on a white 
ground. The solution is made with 3 of sodic chloride, 
8 parts of ferric chloride, 4 parts of hy: —— tartrate, and 100 
parts of water; and it is thickened by the addition of 25 ts of 
powdered gum arabic. The paper should be fastened down by 
pins, and the solution applied in the usual manner, The paper 
should be dried as quickly as possible, to keep the sensitive 
coating as much as possible on the surface of the paper. In full 
sunlight one or two minutes’ exposure is sufficient; but in dull 
weather, considerably longer time is required. With the electric 
arc light, the time of exposure varies from twenty minutes to half 
an hour. The progress of actinic action on the Pellet paper may 
be tested by inserting several test alips beneath a similar piece 
of tracing paper, on which some lines have been drawn, with- 
drawing these slips at different periods during the exposure, 
and inserting them in potassic ferrocyanide, until the ex- 
posure is found to be sufficient. By adopting this simple 
actinographic method, much disappointment may be prevented. 
The paper sensitised by this process will keep for days after expo- 
sure before developing, so that when a considerable number of sun- 
copies are required, it is advisable to expose all of them when the 
light is good, and to develope them subsequently at leisure. The 
int should be transferred into a saturated solution of potassic 
errocyanide, not immersed, but floated with the prepared face 
next the solution. By simply turning up the edges of the print, 
the developing solution is prevented from reaching the back of the 
print. The development is rapid, one minute being generally sutffi- 
cient. <A blue coloration of the weg is a proof of insufficient 
exposure; while weakness of the lines indicates over-exposure. If 
the exposure has been sufficient, the paper may be left for a con- 
siderable time in the developing bath, to increase the definition of 
the lines, On the contrary, should the exposure have been weak, 
the print must be submitted for a short time only to the influence 
of the potassic ferrocyanide, to avoid blue spots caused by unre- 
duced particles of iron. After the pletion of the develop t 
the print should be floated face downwards upon clean water, and 
in about two minutes it should be immersed in an acid bath, com- 
posed of eight ts of hydric chloride, three parts of hydric 
sulphate, and 100 parts of water. From six to eight minutes is 
sufficient time to allow for the acid reaction on the iron com- 
pounds, and for the removal of the redundant iron pounds by 
the acid. The print should next be thoroughly washed with water, 
and dried. Any blue discoloration may be r lied by a dilute 
solution of potassic hydrate, applied with a quill pen, or brush, and 
blotted. The potash solution is composed of 1 part of potassic 
hydrate and 28 parts of water. A solution, termed blue solving 
is provided for making alterations, or additions, on paper prepared 
by this process. When the helios produced by the Pellet process 
are discoloured, they may be effectually bleached by a 4 per cent. 
solution of hydric sulphate in summer ; and in winter this may be 
increased to 6 per cent. When the cyanotype, the Pellet, or 
Shawcross prints are intended for the workshop, they should be 
saturated with white hard varnish. This will prevent the pene- 
tration of oily matters, grease, &c., and the adhesion of dirt. For 
rough work, the prints should be mounted on linen, with fresh, 
white paste, entirely free from acid and alum, applied to the back 
of the print, (Zo be continued.) 


Draycott DraInAcE—The Shardlow Rural Sanitary Authority 
has instructed Mr. W. H. Radford, Assoc. M. Inst. C.E., cngineer, 
Nottingham, to prepare asewage scheme for the district of Draycott. 
This hitherto village appears likely to increase rapidly in 
population. A large factory isin course of erection and new streets 
are being set out; therefore it is urgently necessary to provide 
some proper method of sewerage disposal for the old and new 
population. The surrounding country is very flat, being chiefly 
meadows on the banks of the river Derwent. 


New REPEATING Ririx.—The Vienna correspondent of the 
Times says :—‘‘ Herr Joseph Schulhof, the inventor of a new 
repeating rifle which was tried recently at Enfield, leaves for 
England for some final experiments with his rifle, which he 
believes may be adopted by the British Government. The rifle 
was introduced to the notice of Mr. W. H. Smith and Lord 
Randolph Churchill while they were in Vienna, and Herr Schulhof 
was subsequently invited to go to England. The experiments at 
Enfield were judged to be most satisfactory, but some modifica- 
tions were suggested in the calibre of the cartridge, and these 
have now been effected. It can be used as an ordinary rifle as well 
as a repeat The receptacle for the repeating action holds ten 
cartridges, which can be poured in with one turn of the hand from 
a cardboard case. The loading of the repeater can be done in 
four movements, the fourth being the turn of a lever which 
stops the repeating action. The loading for single-shot firing 
is done in three movements, and the action for reloading 
throws out the cartridge case. Single shots are 
fired by a trigger, while the repeating action is worked 
by a knob handle. All the mechanism of the breech can 
be taken to pieces without the use of a screw-driver. The cartridges, 
which are shaped like small claret bottles, are of 74 millimetres 
diameter, instead of 11 millimetres, asin the Martini-Henry. The 
weight of 130 of them equals that of 70 of the Martini-Henry 
cartridges, which is the charge carried by a soldier, The 
rifle is to cost 60f. which is about 15s. less than the Martini-Henry. 
The use of the cardboard cartridge boxes is to be noticed ; for in the 
Mannlicher system metal boxes are used, and if these get bent or 
dented, as they are'liable to do, the cartridges may stick in them 
at the moment for loading. This is impossible with the Schulhof 
boxes, which are bay we peer tearing off a piece of paper. More- 
over, the Mannlicher boxes only hold five cartridges instead of ten.” 

3 Die Modernen Lichtpaus Verf: zur Herstellung exacter Copien 
nach Zeichnungen Stichen,” &e. 
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: | ciently just to cover the surface of the paper. After drying in the 
dark, the paper should be rolled and stored in special cases. Two 
| or three minutes’ exposure to the sun at noon, and thirty minutes 
| in the afternoon, is sufficient when newly-made sensitised paper 
|is used. The exact degree of printing during exposure can be 
| ascertained by the use of a small printing frame, in which 
| sensitised paper should be exposed along with that in the wn 6 
| frame, and under precisely similar conditions. Another method is 
| to allow a part of the sensitising paper to protrude from behind 
| the tracing. The effect of the degree of exposure can be ascer- 
| tained by watching the varying colours of the paper, which, with 
| the blue negative cyanotype processes, change from an initial 
| yellowish green to a bluish green, then to bluish grey, and finally 
| to an olive green, when the exposure is complete. A 6000-candle 
= is equal to half the actinic effect of ordinary sunless 
| 
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RAILWAY MATTERS. 


CoMPLETE railway communication between Adelaide and Bris- 
bane, except the break—which is to be made good—by the bridge 
over the E wkesbury, will be effected on March 31st next. 


A TELEGRAM from Merv states that the completion of the Trans- 
caspian Railway as far as Charjui, was yesterday celebrated at that 
place in presence of the principal Russian and Bokharan authorities, 

WE recently illustrated portable ag ow reparing machinery. 
A portable steel rail saw is now used by ichigan Central Railroed 
for cutting off the battered ends of some English rails laid on the 
Canada Division of this road. machine will cut from 200 to 
300 rails at both ends, and re-drill and straighten them, in ten 
hours. 

Tue death is announced of Mr, W. Harrison, assistant general 
manager of the Midland Railway, which took place at his resid- 
ence at Borrowash, near Derby, on Thursday night. The deceased 
had been in the company’s service for a great number of years, and 


became assistant general manager in the room of Mr. Richard 


Speight, who relinquished his connection with the Midland Rail- 
way Company to assume his present high position on the Victoria 
Government Railways, 


THE railways in the colony of the Cape of Good Hope are on a 
3ft. Gin. gauge, and the ter part of them are in the hands of 
the Government, who at the commencement of the present year 
were the owners of 1599 miles then — = traffic. The three 
systems into which they have been classified—the western, the 
midland, and the eastern, pets from the respective ports of 
Cape Town, Port Elizabeth, and East London, converge towards 
the diamond fields, The works have been executed partly by con- 
tract and Fay departmentally, at a total cost of £14,371,306 
sterling. The average cost has thus been £8980 per mile, inclusive 
of stations, rolling stock, and plant. 


Anmoncst the steep inclines of important railways worked by 
locomotives of the ‘‘ Consolidation” type the following have been 
enumerated as typical:—The Lima and Oroya Railway, crossing 
the chain of the Andes, with a summit level of 15,672ft. above the 
sea, attained in a dist of 100 miles by gradients of 1 in 25, and 
lin 34, The Arequipa and Puno Railway, also crossing the Andes, 
at a summit level of 14,666f%. above the sea, with maximum 
gradients of lin 25, The Denver and Rio Grande Railway crosses 
the mountain range at a summit level of 10,850ft. above the sea, 
with ruling gradients of 1 in 30. The Union Pacific Railway, 
crossing the —— of the Rocky Mountains at a summit level of 
8242ft., with ruling gradients of 1 in 88, 


Or the 238 axles which failed during the first nine months of | figu 


this year on our lines, 147 were engine axles, viz., 130 crank or 
driving, and 17 leading or trailing ; 20 were tender axles, 2 were 
carriage axles, 63 were =a axles, and 6 were salt-van axles. 
29 wagons, including the salt-vans, belonged to owners other than 
the railway companies, Of the 130 crank or driving axles, 91 were 
made of iron and 39 of steel. The average mileage of 85 crank or 
driving axles made of iron was 233,057 miles, and of 39 crank or 
driving axles made of steel 223,933 miles. Of the 164 rails which 
broke, 79 were double-headed, 83 were single-headed, 1 was of the 
bridge pattern, and in one case the pattern was not stated : of the 
double-headed rails, 49 had been turned ; 31 rails were made of 
iron and 133 of steel. 


In his book on English and foreign railway rates, just published, 
Mr. Grierson, of the Great Western Railway, says:—“ It may be 
a matter of doubt whether it has been prudent on the part of 
railway companies to consent to some of the — rates com- 
plained of. Indeed, this doubt may be entertained, even if there 
is no substantial grievance, and it may be desirable that Parliament 
ot the Board of Trade should institute an inquiry into the subject, 
which affects not only the interests of railway companies, agricul- 
turists, and manufacturers, but also those of consumers, steam- 
boat proprietors, merchants, and seaports.” Not a few readers of 
these sentences may be tempted to conjecture that some railway 
companies would not be greatly annoyed if outside pressure were 
brought to bear upon them to remove rates which are maintained 
epee d more with the view of keeping on good terms with power- 
ul interests than for the sake of the traffic which they now yield. 


THE Eleetric World says :—‘‘ Thanks to the numerous systems of 
electric railways, which are rapidly being developed in this country, 
the time cannot be far distant when the employment of electricity in 
the realm of locomotion will becomegeneral. Mr. 8. D. Field’s electric 
railway system shows that new forms are being applied—or rather. 
old forms are being employed to suit present purposes, The method 
of driving by means of the parallel rod connected directly to the 
armature shaft, while novel in its application to electric locomo- 
tives, is the usual type of driving mechanism in steam locomotives. 
Mr. Field proposes to operate on the elevated railways of this city, 
using an electro-motive force of 600 volts and over.” The drawings 
show a powerful motor, with its spindle projecting beyond the road 
wheels sufficiently to receive a crank by which the armature is 
coupled direct and can only run the same speed as the rail wheels. 
| a simplifying things; but can the armature pull enough for 

is ? 

Or the 379 persons killed and 664 injured on our lines during the 
first nine months of this year, from causes other than accidents to 
trains, rolling- stock, permanent-way, &c., including accidents from 
their own want of caution or misconduct, accidents to persons 

ing over level-crossings, trespassers, and others, 63 of the 
illed and 516 of the injured were passengers. Of the latter, 12 
were killed and 32 injured by falling between carriages and plat- 
forms, viz., 8 killed and 14 injured when getting into, and 4 killed 
and 18 injured when alighting from, trains ; 7 were killed and 335 
were injured by falling on to platforms, ballast, &c., viz., 1 killed 
and 44 inju when getting into, and 6 killed and 291 injured 
when alighting from, trains; 18 were killed and 14 injured whilst 
passing over the line at stations; 57 were injured by the closing of 
carriage doors ; 9 were killed and 17 injured by falling out of 
carriages during the travelling of trains; and 17 were killed and 
61 injured from other causes. 66 persons were killed and 22 in- 
jured whilst passing over railways at level-crossings, viz., 42 killed 
and 16 injured at public level-crossings, 14 killed and 5 injured at 
occupation <a, 10 killed and 1 injured at foot-crossin, 
151 persons were killed and 66 injured when trespassing on the 
railways ; 62 persons committed suicide on railways; and of other 
rsons not specifically classed, but mostly private le having 
usiness on the companies’ premises, 37 were Filled and 60 injured. 


On Thursday last, 9th inst., a large party of gentlemen, repre- 
senting the City of London ne Science Society, under the 
leadership of Prof. Henry Adams, M. Inst. 0.E., paid a visit to the 
locomotive works of the London and South-Western Railway 
Company at Nine Elms. They were received by Mr. W. Adams, 
M. Inst. C.E., the locomotive engineer to the railway company, 
and conducted through the various departments. D) the time 
of the present chief the works have been thorou hly re-organised. 
and now present a good example of what is possible in the way of 
economy and dispatch in the operations of large railway work- 
shops. Among the mach observed were multiple drilling 
machines for wood and iron, hydraulic flanging presses, circular 
saws for cutting iron, machines for facing parts of a cylinder 
casting without removal, steam hammers for stamping forgings 
between dies, bolt and rivet making machines, hydraulic rivetters, 
heavy wheel lathes, &c. During the visit some blooms were 
brought out from the furnaces and made into slabs under the 
hammer, and in every department some special feature was 
arranged to make the visit both instructive and interesting. A 
vote of thanks was ay ager es | to the engineer for his 
ness and courtesy, to which he replied in his usual hearty 


manner, and said that he hoped the members would show their 
appreciation of the visit by coming again. 


NOTES AND MEMORANDA. 


THE whole of the deaths as given in the T'imes of December 13th 
gave an average age of 724 years. Some of the ages are not given, 
and possibly those omitted are of the younger people. 


For lecture experiments, Herr F, C. G. Miiller recommends a 
thermometer containing sulphuric acid blackened with sugar, as it is 
readily seen ; sulphuric an expands regularly, and has a coefficient 
of expansion three and a-half times greater than that of mercury. 

Tr is stated by M. H. Dunville that if two glasses of water be 
placed, one -_ the north pole of a powerful magnet, and the 
other upon the south pole, in four or five minutes the former 
acquires a slight alkaline reaction, while that on the south pole 
becomes slightly acid. 

A NEw fluid for preserving museum specimens, so as to keep their 
colour, size, form, and consistency for several weeks, red been 
devised by Professor Grawitz. It consists of 150 grams of sodium 
chloride, oo of saltpetre to 1 litre of water; to this is added 
3 per cent. of boracic acid. 


THERE were 2485 births and 1738 deaths registered in London 
last week, Allowing for the increase of population, the births 
were 185, and the deaths 45, below the average numbers in the 
corresponding weeks of the last ten years, The annual death-rate 
per 1000 from all causes rose to 21°9, 


SuLPHaTE of bismuth, according to M. de Boisbaudran, does 
not fl in a when submitted to the action of the 
electric discharge ; but when mixed with sulphate of calcium, it 
gives out a fine reddish-orange fluorescence. Sulphate of bismuth. 
with sulphate of strontium, gives a bright orange fluorescence; a 
with carbonate of strontium, a blue light. With sulphate of 
magnesia, sulphate of bismuth gives an orange fluorescence. M. de 
Boisbaudran has applied this method to the discovery of traces of 
bismuth in a number of chemical products and reagents of the 
laboratory, several of which were reported to be pure, 


A TELEGRAM from New York, in a daily contemporary, says :— 
** Professor Thomson has den.onstrated before the Society of Arts 
a novel application of electricity. By placing pieces of metal end 
to end under a forcible pressure, and passing an electrical current 
through them, perfect weldings are ted, even between metals 
otherwise incapable of being welded together, or bet different 
metals. To weld steel of lhin. diameter, a current of 6000 
ampéres, having an electro-motive force of half volt, was necessary. 
It is stated that the use of 35-horse power for one minute will 
weld that thickness of steel without any blows or the application of 
other heat. Steel also may be welded in this way to brass.” The 
res seem to require amendment, and welding by electricity has 
long been in use in this country for small work. 


In a recent lecture Professor Austen Roberts mentioned that 
the union of copper and antimony by fusion produces a violet alloy 
when the —— are so arranged that there is 51 per cent. of 
copper and 49 per cent. of antimony in the mixture, This allo 
was well known to the early chemists, but unfortunately it is 
brittle and difficult to work, so that its beautiful colour can hardly 
be utilised in art. The addition of a small quantity of tin to 
copper hardens it, and converts it, from a physical and mechanical 
point of view, into a different me The addition of zinc and a 
certain amount of lead to tin and copper confers upon the metal 
copper the property of receiving, when exposed to the atmosphere, 
varying shades of deep velvety brown, characteristic of the bronze 
which has from remote antiquity been used for artistic purposes. 

A NOVEL method of measuring the deflection of railroad bridges 
has been tried in Russia, and is thus described by the American 
Engineering and Mining Journal :—Aniron pipe 14in. in diameter 
was carried along the outside of one girder. From this pipe, on 
each abutment of the pier, and at five intermediate points at each 
span, vertical pipes of the same diameter branched out. Inside, 
and near the top of each vertical pipe, was fixed a uated #in. 
glass tube, the iron pipe age | cut away on both sides. The zero 
divisions on the tubes were all the same distances above the flange 
of the girder. Before the bridge was loaded, the apparatus was 
filled with water, the tops of the upright pipes covered over, and 
the water was then drawn off until it stood at zero in each gauge. 
On the bridge being loaded, the deflection could be read with ease. 


PROFESSOR HELMHOLTZ has shown that it follows from Fara- 
day’s experiments on electrolysis that while a monovalent atom 
carries to the electrode one charge of electricity, a divalent atom 
carries two charges of electricity. For instance, when we electro- 
lyse potassium chloride, we have each potassium atom delivering a 
charge of electricity at the one electrode, and each chloride atom 
delivering an eq charge of electricity at the other electrode, 
all monovalent atoms, carrying with them an equal charge of elec- 
tricity, which we may call the unit charge. hen, however, we 
electrolyse magnesium chloride, we have two atoms of chlorine set 
free for one of magnesium, and consequently, while each chlorine 
atom carries its unit charge with it, the magnesium atom carries 
two units of electricity to the electrode. In fact, electrolysis 
proves that differences of valency mean differences in the electrical 
charge on the atom. 


A PAPER was recently published on the specific heat of alloys of 
lead and tin, by W. Spring (Bull. Soc. Chem.). At low tempera- 
tures, alloys of lead and tin behave as simple mixtures of their 
constituents, each element still keeping its specific properties ; as 
the temperature rises, a molecular action takes place, the molecules 
of each metal being broken down into molecules of simpler con- 
struction. This molecular modification increases in rapidity with 
the rise of temperature, and at a certain point attains its maximum, 
when the alloy melts, and it is to what the author terms the sim- 
plification of the molecules of the metals when heated in intimate 
contact with one another, that alloys so frequently have a melting 
point situated below that of either of their component metals. 
After the alloy is fused, the molecular change becomes less active, 
and finally, at a certain temperature varying with the composition 
of the alloy, ceases altogether ; the alloy then once more behaves 
asa mixture of the component metals, each, however, having a 
more simple molecular structure than that of the separate metals 
at the same temperature. On cooling a melted alloy, an inverse 
action takes place, 


IN a paper recently read before the Royal Society on ‘‘ A Theory 
of Voltaic Action,” by Mr. J. Brown, it was stated that the difference 
of potential near two metals in contact is due to the chemical 
action of a film of condensed vapour or gas on their surfaces. 
Such a pair of metals is thus similar to a galvanic cell with its 
electrolyte divided by a diaphragm of air or other gas, and it is the 
difference of potential of the films that is measured in “‘ contact” 
experiments; the metals themselves being at one potential. But 
it appears that covering the metals with varnish, or immersin 
them in naphtha, to protect them from atmospheric action, redu 
the difference of potential near them considerably, but not to zero. 
jee | the atmosphere about a copper-zine pair by means of 
phosphoric anhydride in one instance reduced the difference of 
potential in 173 days from ‘66 to ‘5 Daniell. Then, on opening the 
instrument, it rose to “67 Daniell. Experiments with an electro- 
meter having quadrants of the metals under examination were 
made on the rate of decrease of the difference of potential near 
two metals in contact, and exposed to the action of the air and of 
other gases; also where a change in the constituents of the atmo- 
sphere surrounding a pair of metals in contact reverses the differ- 
ence of potential near them in correspondence with the reversal of 
electro-motive force which takes place after a similar change in the 
corresponding liquid electrolyte used with the same metals as a 
voltaic cell, Such reversal takes place with pairs of copper-iron 
when hydrogen sulphide gas, or ammonia gas, is added to the air 
surrounding them; with silver-iron, when hydrogen sulphide is 
added; and with copper-nickel when either ammonia or hydro- 
chloric acid gas is added. 


MISCELLANEA. 


TuE Figaro stated on Tuesday that the Danish Government is 
about to order, probably in France, nine new ironclads and twenty- 
eight torpedo boats, 

During the nine months ending tember 30th, 12 horses, 
1 pony, 38 beasts and cows, 62 sheep, 7 donkeys, were run over 
and killed on our railways. 

Tue fourteenth edition of ‘‘Oalvert’s Mechanics’ Almanack”— 
that for 1887—maintains the character of its predecessors, and is, 
as usual, instructive, very useful to those for whom it is intended, 


and amusing. 


THE address of the Combination Flask Company, to which we 
our im ion eed is i E.C.; 
instead of Southport, as we gave it. — ibe 
New docks at Gravesend are proposed; and applications will be 
made to Parliament during the coming session for powers to con- 
struct the docks and tidal Sorat and connections with the London, 
Chatham, and Dover, and South-Eastern Railways, 


SPEAKING of lead mining in Swaledale, the Leeds Mercury Rich- 
mond correspondent states that a ery te rich vein of lead has 
been discovered by workmen at Hurst Mi This discovery may 
per important bearing on the lead mining industry of the 

is 

TuE Chinese Minister, Hsu Chin Cheng, has been to Stettin to 
inspect the two new Chinese ironclads now building there, one of 
which will be launched at the end of this month. Next week he 
goes to Essen to attend the trials of the guns ordered by China 
from Herr Krupp. 


Tue American Engineering News says:—‘* Work on the new 
lake tunnel at Chicago is progressing rapidly. The men work in 
three shifts, of eight hourseach. The first dig the hole about 10ft. 
in diameter, through clay, at the rate of about 18ft. per day ; the 
second trim it up and w with planks; and the third lay a cir- 
cular wall of bricks in cement, Din. thick. The tunnel is left a 
shade over 7ft. in diameter, the whole plastered with cement. 
This will be completed in about five weeks, and the whole work in 
about three months.” 


A SIMPLE method by which stockless anchors can be drawn up 
and stowed in the hawse pipes of vessels, nothing but the flukes 
remaining outside, lying flat against the side of the bow, has 
recently been introduced by Mr. Wasteneys Smith, inventor of the 
Smith’s stockless anchor. No alteration is required except that 
the hawse pipes must be slightly larger than usual, to admit the 
anchor shank, but the advantages are obvious. No anchor cranes, 
blocks, falls, &c., are required, ‘‘ catting and fishing” are a 
dispensed with, and there is nothing on the fore part of the v 

to obstruct the sight. The anchors are securely stowed, and yet 
always ready to let go at a moment’s notice. 


Her Majesty’s Consul at Stockholm has forwarded to the 
Secretary of State for Foreign Affairs the following translation of 
an advertisement in the Giteborgs Handels och Sjéfarts Tidning 
of the 6th December :—“‘ It having been decided to build a bridge 
across the River Gotha at Trollhittan, for which the Government 
has granted an allowance, the Committee of ment hereby 

quest intending petitors to send in offers, before the expira- 
tion of the month of December, separately for the bridge and 
separately for the foundation, according to drawings and specifi- 
cations. Solvent oe or other approved security must be 
given for the completion of the work. ers are received by, and 
necessary information given upon application to, the chairman of 
the Committee of Management, Ernst Stridsberg, civil engineer, 
Trollhiittan.” 

A DEVICE used by some of our millsand found very beneficial by 
them, is, the North-Western Miller says, an exhaust for rolls, 
built on a principle very similar to that upon which the Behrn’s 
millstone exhaust is constructed. Woollen cloth is adjusted in a 
zigzag form to an iron frame, and this is placed in a box over the 
conveyor connected with the rolls desired to be ventilated. A fan 
is attached to the box, by the means of which a draught is secured 
on the rolls through the cloth. This keeps the rolls perfectly cool 
and free from pasting, and at the same time ventilates the conveyor 
and connecting spouts. A rod, with one end obtruding from the 
box, is connected with the framework of the cloth, and when there 
has been an accumulation of dust on the cloth, an attendant 
strikes the rod and jars it off. The appliance is simple, and can 
be used in various ways and for numerous purposes. 

ACCIDENTS have beer of rare occurrence at the construction of 
the new Tay Bridge, but one with fatal results happened on 
Wednesday afternoon. The Leeds Mercury says:—While James 
O'Neil, rivetter, 20, was engaged at work along with his brother on 
a staging suspended at a giddy height from one of the girders on 
the south side, a plank on which they were standing canted over, 
and O’Neil was drowned. His brother escaped by catching hold 
of the staging. In ction with the bridge it may be mentioned 
that another of the large girders was floated into position on 
Saturday. Another of the large girders is nearly completed, and 
it is likely to be taken out in the course of a few days, the piers 
meantime ~—— ready for its reception. After it has een 

laced there will be only one other girder —_ to complete the 

ridge. The work is being pushed vigorously forward, and there 

4 no doabt the bridge will be opened for traffic in the beginning of 
e summer. 


It is the intention of the Admiralty to make all appoint- 
ments of inspectors of machinery to the Steam Reserves 
at Chatham, Devonport, and Portsmouth for a term of three 
years only. At present the appointments are nominally 
for five years; but as there is in reality no law on the subject, 
such as governs the holding of other responsible trusts, the 
appointments are usually for an indefinite period, several 
officers having held them until compulsorily retired from the 
service by the age regulations. With the exception of superin- 
tendents of dockyards and inspectors of machinery in connection 
with the Steam Reserves, all naval appointments on shore termi- 
nate at the end of three years. In order to remedy a grievance 
complained of by officers on half-pay, as well as to introduce definite- 
ness and uniformity in the service, the Lords of the Admiralty 
have resolved for the future te appoint inspectors of machinery to 
the Steam Reserves for a fixed term of three years, . 

A CORRESPONDENT of the Buffalo Commercial Advertiser thus 
speaks of improvements now in progress at the Niagara Suspension 
Bridge:—‘‘ The original anchors were strengthened by sinking deep 

its at either end of the bridge, and extra anchors were added to 

elp sustain the heavy structure. The stone towers on which rest 
the huge cables were watched with great care, and new stone was 
added to any spot showing the slightest weakness from decay. It 
was finally decided that not only for symmetry and beauty, but 
for durability also, it would be better to substitute steel 
towers for the stone ones. The contract was let some time 
since and work was commenced. The stone towers were 
chiselled down to such a point that the steel when put in 

lace would occupy about the same space. There was some 
sche in concluding the operations, but the work is now fairly 
under way. The iron is being p in position, and before many 
weeks the old suspension bridge will be practically a new bridge 
throughout. The towers are to be built and secured before any 
part of the transfer of the cables will take place, Then by means 
of hydraulic jacks the cables are to be lifted slightly and placed 
upon the steel towers, after which the old stonework will be torn 
down. ‘The operation is an interesting one, and is under the charge 
of Engineer Buck. It will be necessary during the last treatment 
of this operation for Grand Trunk cars to pass over the cantilever 
bridge, and it is understood that arrangements have already been 
made to that effect.” : 
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THE LIFEBOAT DISASTER AT SOUTHPORT. 


Awone all the catastrophes which have been caused by 
the tremendous gales of last week, none is more lamentable 
or, in one sense, more astonishing, than what is known as 
the Southport disaster. On the night of the 9th inst., 
a ship was in peril off the mouth of the Mersey, and three 
lifeboats proceeded to her assistance, one from Southport, 


492 | one from St. Anne, and a third from Lytham. The South- 


port and St. Anne boats were both capsized, never righted 
again, and no fewer than twenty-seven men of their crews 
were drowned. The Lytham boat accomplished her errand 
safely, and rescued the crew of the wrecked ship. It has 
always been understood that the modern lifeboat is 
self-righting ; that is to say, that if upset she will 
come right side up again; and as the men invariably wear 
cork jackets, and the boats are well provided with life-lines, 
the loss of life is reduced to a minimum. To find now 
that two boats failed to right themselves in one storm is a 
very serious matter indeed, and demands the most search- 
ing inquiry on the part of the officers of the National Life- 
boat Institution. During a discussion on steam lifeboats, 
which took place last spring, at the annual meeting of 
the Institution of Naval Architects, we heard it argued 
that the power of self-righting was a great defect in a 
lifeboat; but we are not aware that any competent 
authority has ever expressed a similar opinion. The Life- 
boat Institution possesses 270 boats professing to be self- 
righting. Up to the end of 1885 they had been out 4700 
times, and saved 12,000 lives. Up to that time boats had 
been capsized thirty-nine times, and there had been no 
loss of life caused by twenty of these upsets. The Insti- 
tion also possesses twenty-two large boats, which have 
been out 653 times, and saved 1668 lives without 
being overturned. The smaller boats weigh two and a-half 
to three tons each. There are four extra large boats 
weighing ten tons each, 

A few words about the history of the lifeboat will not 
be out of place here, Boats had often been fitted with 
cork and with casks lashed into them, but there was no 
regular lifeboat until about the year 1790. The self- 
righting boat was invented by a Mr. Greathead, and was 
constructed on the principle that if a spheroid be cut into 
segments like the “quarters” of an orange, and thrown 
into the water it cannot be upset without difficulty; 
and if upset will always right itself and float with 
the curved-up ends uppermost. The original boat 
built on this principle was used for the first time 
on the 30th of January, 1790, in a tremendous sea, 
and was so successful that several other boats were built 
on her model, and, it is said, saved between four and five 
hundred lives off the Tyne alone in the first twenty-five 

ears, Save in details and dimensions, the modern life- 
t does not differ much from the original Greathead 
boat. That was 30ft. long, 10ft. beam, and from the gun- 
whale to the bottom of the keel 3ft. 3in. deep. The keel 
of 3in. _ formed a great convexity downwards, the 
bow and stern rising. Internally the boat was shallow, 
the space between the flooring boards and the bottom being 
filled in with cork. She had cork all round her, and cork 
at each end. The modern lifeboat has: air casings, 
although cork is freely used. There is a large air chamber 
forward and another aft, and the keel is fitted with a 
heavy bar of iron from end toend. When such a boat is 
+ gs she is in a condition of most unstable equilibrium. 
She is borne up by the air vessels at either end to a large 
extent, and the centre of gravity is high out of the water. 
It might be possible to set such a craft upside down in 
smooth water and then to balance her, so to speak, on 
each end; but it ought to be impossible to do anything of 
the kind in a sea, because the smallest impulse on the port 
or starboard side would overset her. e keel will 
down and the gunwale will come up. The boat will be 
full of water it is true, but the discharging valves will 
open, and she will rise and float again like a duck. Life- 
boats have been tried over and over again and behaved 
properly. It used to be the custom, when a new lifeboat 
was given to any town, for the crew to take her out and 
purposely test her for stability and the power of self- 
righting. They are, we understand, now tried in a 
canal. We do not know if the practice of sea testing 
- maintained. It ought to be revived if it has drifted into 
isuse. 

An inquiry has been n at Southport by Sir Digby 
Murray representing the Board of Trade, while Captain 
Chetwynd — on behalf of the National Lifeboat 
Institution. The inquiry terminated on Wednesday, and 


| may be said to have had no practical result. An attempt 


| was made to show that the boats were badly managed ; but 


this has little or nothing to do with the matier. Lifeboats 
must reckon with the chance of an upset; and it would be 
a most extraordinary coincidence that two boats should be 
mismanaged at thesame moment. It was plainly tha 

men remained alive under the boats for some time, and it is 
certain that if the boats had righted themselves the loss of life 
would have been very small. It has been said that a life- 


ict | boat at anchor if upset will not right herself. This isa very 


important question, and should not be left in doubt. 
A t deal of lifeboat work, especially in the south, 
is done at anchor. The boat is towed out by a 
steamer to windward of the wreck, she then lets go an 
anchor, and veers out cable, so that, dropping down before 
the wind, she can come quite close to the wreck without 
touching her, and so take off the crew. This being done, 
she hauls in her cable, so getting well away from the 


est- | wreck, and then, setting her lug sails, she takes up her 


anchor and runs for shore. Now, if under such conditions 
the lifeboat, if upset, will not right herself, the peril 
incurred by the crew becomes tremendous. 

It has before now been urged that the saving of life 
from wrecks ought to be a Government matter. That, in 
a word, the Government ought to support a life-saving staff 
all round our coast, and not leave the humane work to be 
carried out by private enterprise. To this, however, there 
are several objections ; and it is worth while to state one 


‘| or two of them here, because the whole question of life- 


boat work may be opened up by the Southport 
accident. The present work could .not, in the first place, 
be done by the Government for anything like the same 
money. But this is not the principal objection. The 
Government is inseparably connected with what is known 
as red tape ; every Government must be. Now, lifeboat 
work and red tape are entirely opposed to each other. The 
work to be done is rough and dangerous, and can be 
discharged by none but volunteers. If a man took 
Government pay he would look only too often on 
going out to a wreck as a bit of Government com- 
pulsion. There would necessarily officers, and 
one man would be over the head of another, and 
there would be an absence of spontaneity about the whole 
thing which would go far to render lifeboats useless. In 
return for this nothing would be gained. The work could 
certainly not be done etter than it isnow. In all human 
probability it would not be done nearly so well. So long 
as those who support the National Lifeboat Institution are 
satisfied no one else need grumble. It has done, and will 
continue to do, magnificent work, and with that we may 
rest content. If more boats can be had, use can be found 
for them; and the unfortunate occurrence, deplored by no 
one more sincerely than it is by the officers of the Institu- 
tion, will doubtless lead to improvements being adopted 
which will in future render such catastrophes impossible. 


MECHANICAL ENGINEERING AT HOME AND ABROAD. 


So far as is known, mechanical combinations care 
nothing about the country in which they are used, and, 
broadly speaking, that which is right in one country ought 
to be right in another. It will be found, however, that 
this is apparently not the case. At all events, practice in 
mechanical engineering varies all over the world, and this 
not only in small matters, but in things which may be 
regarded, without putting much stress on the imagination, 
as fundamental. To what is the difference to attri- 
buted?) We think the answer must be that it is due, 
in large measure, though not altogether, to the per- 
sonal proclivities, not of machines, but of the men who 
make them. Our friends in the United States, for example, 
are never weary of telling the world that the American 
locomotive is the best locomotive; and this they insist on, 


even while admitting that its evaporative efficiency is, for _ 


some reason which we shall not attempt to explain, about 
30 per cent. less than that of the English engine. The 
American engineerstill uses bar frames, and castiron wheels, 
and small drivers, and outside cylinders, and fails to under- 
stand how an English engine can get along at all without 
them. It is of no use to tell him that English engines are 
hauling trains daily all over the country, at speeds equalled 
on only one or twocrack United States lines, and this with 
a consumption of fuel small beyond what the United States 
can name. But this signifies nothing. The American 
engine is built by the thousand, and gets on very well in 
its own.country ; and American folk are well pleased with 
it, and admire its bell, and its big head-light, and its cow- 
catcher; and all the while English engineers wonder how 
such a rattletrap, roughly-built affair can be tolerated. It 
is not such a long time since shop drawings were unknown 
in celebrated American locomotive building establishments. 
Everything was set out on rods of pine and hickory, and 
when a new engine was to be built, the number of the sister 
engine was hunted up in the books, and the bundle of rods 
was fetched out of the pattern shop, and the work began. 
All that has been changed; but it still seems that the 


American locomotive cannot thrive on English soil, or the 


English locomotive within Yankee shores. ‘If we turn to 
France again—to say nothing of Germany or Austria—we 
find things not only tolerated, but much liked, which are 
abominations to American and English engineers. Take, 
for example, the valve gear of a French engine. Even in 
its simplest form we have the excentrics overhanging the 
cranks outside. We have ourselves measured an engine in 


‘which the outside face of the outer excentric was, as nearly 


as possible, 3ft. from the outside face of the engine frame. 
Such overhanging gear as this would be intolerable on an 
English railway. Why should it be right at one side of 
the Channel and —— the other? 

Again, let us take boiler practice. On the Continent 
water-tube boilers are freely used, they are almost as 
popular as the Cornish boiler is with us. If a Frenchman 
does not make steam in a generator of the Root or De 
are type, then he will have elephant boilers, Of course 
boilers with internal furnaces may be seen in France and 
Germany, just as water-tube boilers may be seen in this 
country; but the Lancashire boiler never found a congenial 
home on the Continent, nor did the water-tube boiler in this 
country. Why is this? There is a great deal to be said in 
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favour of both boilers) Why do not both find favour in 
English and French eyes? In the United States they do 
things in boiler engineering which no one dreams of doing in 
this country, and no evil consequences follow. In Penn- 
sylvania they have been making boilers 16ft. long and 5ft. 
in diameter of two sheets of stedl gin. thick. There are only 
two longitudinal seams; no cross seams. These boilers 
are fired externally under one end. The ucts of com- 
bustion are returned through fifty-four tubes. Boilers of 
this kind have long been known in the States, and used 
with success. In this country the engineer who pro 

to use an externally-fired boiler is looked upon as a Goth. 
If externally-fired boilers succeed in the United States, 
why do they not succeed in Great Britain? If they are 
failures in the United States, why do American engineers 
go on making them ? 

We could extend the list very largely were it necessary, 
which it is not. The subject is one of great interest, 
and the questions we have raised cannot be answered in a 
moment. A very favourite reply is that existing machinery 
is more or less a result of the survival of the fittest; but 
this is not quite true, or at least it does not go nearly far 
enough. We must seek further. The outsidé valve gear 
of French locomotives is, we think, largely due to Ar, 
Crampton, His were among the first successful locomotives 
seen on French railways. They had outside gear, and were 
accepted as patterns, from which the French engineers 
worked for many years ; the result being that they have 
since become familiarised with mechanical combinations, 
the paternity of which Mr. Crampton would be the first to 
repudiate. In the United States, fifty years ago, the 
mechanical arts were far behind as compared with the 
point which had been reached in this country. There 
was not in the United States, from one end to the other, 
a mill capable of rolling a jin. side frame. So Bury’s bar 
frames were adopted because they could make no others, 
and there were smiths quite competent to build up the 
comparatively small forgings used in these early engines. 
They could not make a cetked axle in the States, and so 
they used outside cylinders. There was no money avail- 
able for the purchase of costly wrought iron wheels in 
England, and the country was blesssed with a pig iron 
unrivalled in England for purity, toughness, and strength ; 
consequently cast iron wheels were used. All these things 
were found to answer fairly well; with little alteration they 
are used still. Men get into grooves and stick there, and 
so the American engine is now what it was a great many 
years ago, save that it is bigger; and American engineers 
educate themselves to think that they build their loco- 
motives with outside cylinders and frames because 
outside cylinders are better than inside cylinders, and bar 
frames are better than plate frames, and so on. These 
gentlemen quite forget the reasons why these things were 
first ado Not in locomotives alone, but in many other 
things, American mechanical engineering differs from ours. 
The same is true of France, and Austria, and Belgium, 
and Germany. The young engineer when he first travels 
is likely to say that such un-English practice as he may 
discover must be all wrong, and evidences of greater or 
less folly on the part of others, Nothing can be further 
from the truth. English engineers must not claim to be 
infallible. Let it be remembered that mechanical engi- 
neering is not an exact science, and that the way in which 
it is practised is often a survival not of the fittest, but of 
the only possible, and we shall find that we have a key 
which will explain much that appears mysterious or per- 
plexing to every engineer, no matter of what country, who 
studies the practice of another nation. 
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IRON AND STEEL RAIL EXPORTS. 


Tue rail trade of the year, as far as the export branches are 
concerned, has shown in the earlier part a decided retrogression, 
and in the latter part an increase at a rate sufficient to give for 
the whole of the year an enlarged trade with foreign buyers. 
In the first eleven months there were exported this year 12,199 
tons of iron rails, and as the total for the same period of last 
year was only 13,729 tons, it is apparent that the small volume 
of the iron rail trade has not known any further decline of note. 
But the value of iron rails sent out last year was over £6, and for 
the present year it has been under £6 per ton. Coming to the 
more important steel rail trade, we find that in the first eleven 
months of last year the exports were 456,375 tons ; whilst in 
the same period of the year that is now so near its close the 
exports have been 475,838 tons. It is noticeable that this 
increase is in the face of a serious falling off in the demand by 
several countries which were amongst our best customers. 
Russia has this year only bought little more than a third of the 
quantity she bought last year. Egypt has taken little, and our 
South African possessions have also taken much less ; whilst our 
East Indian possessions, though very large buyers, have also had 
less this than last year. The United States and Canada have 
largely increased their purchases, and Australasia has also been 
a better customer. The total result is that above stated ; and it 
is certainly gratifying to find that in the face of the enormous 
competition we have to face in the rail trade, we have been 
able this year to increase our export trade. The price of the 
rails is, however, less on the average, and thus the value of the 
exports is less. Last year the average price of the steel rails 
exported was about £5 10s. per ton ; but this year it has fallen 
until, for the whole year’s exports so far, it is under £5 per ton. 
Coming to the rail trade as a whole, we find that last year on 
the average we exported 42,500 tons monthly, and this year we 
have exported about 44,300 tons monthly ; but, as we have 
hinted, the increase has been chiefly in the last few months, for 
in November alone the quantity sent out was 10,000 tons above 
the average. It is well known that there have been very large 
orders for steel rails booked of late, and though some of these 
must have in part swelied the tonnage of the quantities sent out, 
yet there is ground for the belief that, for some time to come, 
very heavy quantities of rails will be needed ; and it is also to 
be noticed that the export rail trade has its influence on the 
home trade, for the briskness at some of the works has 
SS that excessive competition for home orders that had 

in progress despite the combination—or perhaps in conse- 
quence of that combination—which shut us out from certain 
orders and forced a greater struggle amongst the home makers 
for home orders. The producers just now have work ahead for 
a tolerably long period, and in that time there will be a fair 
exportation, though it is evident that the makers in the United 


States will strain every nerve to uce as much as they can 
for their own railways. Still, the tendency and the teaching 
of the rail export statistics is decidedly favourable. 


SHIPBUILDING MACHINERY. 


Tue adoption of ateel in place of wrought iron i’ the construc- 
tion of ships has led to certain modifications and advantages in 
the plating which could not formerly be attained. Shipbuilders 
can now obtain steel plates of great length and width, and are 
thus enabled to have fewer joints, rivets, and butt-straps than 
were otherwise necessary. It is not long since 10ft. to 12ft. was 
considered a fairly long -plate, and 4ft. was thought a great 
width. If these dimensions were exceeded, the iron manufac- 
turer charged an increased price. Naturally, from motives of 
economy, shipbuilders were loth to exceed these limits, Now, 
however, all this is changed ; steel plates can be obtained of 
considerably larger dimensions without increase of price in pro- 
portion to size. Perhaps the only limit in dimensions is the 
capability of the shipyard to handle and work the plates. Many 
of the shipbuilders have no rolls longer than 16ft., and their 
planing and punching machines confine many of them still to 
certain lengths and widths. There are indications, however, 
that these old tools and plant for dealing with short iron plates 
will very soon have to be laid aside, and either broken up or 
applied to other uses, to make room for machines of much 
larger calibre. Already some of our enterprising shipbuilders 
have provided themselves with enlarged plant. Messrs. Harland 
and Wolff, Belfast, have now a plate-bending machine, by Messrs. 
Shanks, Johnstone, that can admit a plate 27ft. long between 
the standards, and they have just put down planing and punch- 
ing machines by other makers to correspond. On the Clyde, 
Messrs. Alexander Stephen and Sons are taking the lead in 
acquiring such machinery. They have just contracted with 
Messrs. James Bennie and Co., Glasgow, for a plate-bending 
machine with rollers 25ft. in length. This will be the largest 
machine of this kind on the Clyde. The top roller, which is to 
be 3ft. in diameter, will be raised and depressed by Messrs. 
Bennie’s power gear, now so generally adopted, and which worked 
successfully on the large rolls which this machine is to super- 
sede. Messrs. Bennie and Co., have also recently made several 
extra large punching and shearing machines, capable of operating 
on steel plates up to 2in. in thickness--some being of the 
lever type, now so much in vogue in Northern shipyards. 
These have gaps 42in. deep, allowing of a plate 7ft. broad being 
punched in the centre. It is not every shipbuilder that will be 
able to provide himself with machinery of such extraordinary 
dimensions, but unquestionably those who do and can advance 
so far will have great advantages in respect of securing con- 
tracts, and executing them at lowest possible cost. 


A PROMISING MARKET FOR RAZORS, 


Curxa is being talked about a good deal at present as one of 
the new markets which may be early opened up for English 
commerce, A toy railway has amused the Chinese mandarins 
so mightily that they are getting quite familiar with this 
example of the outer barbarians’ iniquity. Not so very long ago, 
after they had conceded the right to make a line, they changed 
their minds, re-bought the line, and tore up the rails, They 
thought the engine the “evil one” himself, and would have none 
of him. The last engine was probably so small an “evil one” 
that the Celestials can tolerate the toy. But there is no super- 
stition against razors. The Chinese are a shaving—not to say 
shaven—race. With them, to get rid of their hair must be little 
short of a religion, considering the awful implements of torture 
they use for the purpose. Some of these are now on view in 
Sheffield. If the Chinaman only knew the felicity of removing 
his hair with a Sheffield razor, he would never be gloomy again; 
and what a “boom” it would be! Atkout 150 millions of 
people in the empire are obliged by the laws of the land to shave 
their heads. One barber is required for about every score of 
persons, which would give 7,500,000 barbers continually using 
razors. Give each barber four razors, and there is a grand total 
of 30 millions of razors in use among the Chinese. If this does 
not encourage the home cutlers to have a “cut in” among the 
almond-eyed people of the East, nothing will. 


TRADE MARKS, 


Tue Master Cutler, Mr. G. F. Lockwood, states a point of much 
interest to cutlery manufacturers. The Cutlers’ Company were 
asked to register a trade mark in Class 12, which was objected to 
by the Comptroller of Trade Marks, who laid down a rule that 
farriers’ knives were not included in Class 12 under the generic 
term “cutlery.” The Comptroller contended that a separate 
application must be made for such goods in Class 11, in which 
are included instruments, apparatus, and contrivances for surgical 
or curative pu: in relation to the health of man or animals. 
The Cutlers’ Company vigorously contested this decision of the 
Comptroller, who has waived his objection, and laid down the 
rule that farriers’ knives are to be considered knives, and not 
instruments. This branch of the cutlery industry is im- 
portant, and the successful action of the Cutlers’ Company 
has given much satisfaction, 


LITHRATURE. 


Electricity in the Service of Man: A Popular and Practical 
Treatise on the Applications of Electricity in Modern Life. 
From the German of Dr. ALrrep Rirrer Voy 
Edited, with Copious Additions, by R. Wormett, D. Sc., M.A. 
With an Introduction by Jonn Perry, M.E., F.R.S. With 
nearly 850 Illustrations, Cassell and-Company, 1886. 

Tuis is one of the most tantalising books it has ever been 

our lot to come across. That “too many cooks spoil the 

broth,” is as true in bookwork as in the kitchen ; and if 

a work was spoiled it is in this book. We have 

h it said by one who should know, that no good 

general fear | treatise exists in the German language. 

Dr. Urbanitzky’s work in its original form is unknown to 

us; but-if Dr. Wormell and Professor Perry in their 

edition have been unable to wer 8 our not too rigid 
requirements, the original is not likely to satisfy them. 

peculiar position, and dou wishes again and agai 

that he had not undertaken the work, but had ae 


menced to write on the subject de novo, and in this par- 
ticular case we certainly wish this had been done. 
Before discussing the book itself, let us enter a protest 
— some remarks in the preface and introduction. 
e former, page xvii., says, “ It has been urged that the 
analogy—water 


analogy—may be carried too far; and, in 


particular, that the flow of water through a pipe, unlike 
the flow of electricity through a wire, has no effect on the 
region outside.” All we can say is that the analogy in this 
urticular may be very close indeed. Professor Tary in 
is introduction says, “It may be laid down as a general 
rule for electrical students, that he who has not a quan- 
titative knowledge of the principles of electrical science 
will only waste his time in making original experiments,” 
Unless we misinterpret Professor Perry, we contend 
that this statement is absolutely in error. If his 
contention is correct, then it is only to such 
men as Thomson, Tate, Ayrton, Perry, Wormell, 
Cumming, Chrystal, Niven, Rayleigh, Glazebrook, and 
Hicks, that progress has been or will be indebted. 
As a matter of fact, when we come to the hard- 
and-fast practical work, these men have contributed com- 
‘ean gap little. Could the inventors of the telegraph 
t of the quantitative ee of these men, or the 
discoveries of electro-deposition ? Had Gramme, Brush, or 
Edison much quantitative knowledge at their fingers’ 
ends when they invented their machines? The cool 
assumption of scholasticism to be the vanguard, main body, 
and rear guard of progress, almost passeth the bounds of 
credence. These men, who claim so much for “ quanti- 
tative knowledge,” would claim infallibility if they dared. 
The real truth is that, with a few exceptions, their 
“quantitative knowledge” has been obtained after the 
practical work has been done—from the work, not before 
it. They are improvers, not initiators. The dynamo was 
an oduaiig before any “ quantitative measurements” about 
it were made or known. Practical men will go on as they 
have gone on—blundering it may be, but blundering to a 
purpose, and when that p is achieved receiving the 
attention of the “quantitative critic,” who calmly says, 
“You ought to have done so-and-so, and so-and-so !” Let 
us thank Heaven that Bell did not know of “ Fourier’s 
Mathematical Analysis,” 25; and let us, who pretend 
to have some familiarity with mathematics, say emphati- 
cally that the mathematicians blunder as much, with all 
their pretended astuteness, as the most unlearned black- 
smith in his endeavours to construct a calculating machine. 
Hero worship is permissible; but we must claim other 
heroes than those mentioned by Professor Perry. Do we 
really owe so much to the mathematician? Do we owe 
nothing to Sturgeon? If the reader of F. C. Webb's 
book on “ Accumulation and Conduction” does not come 
to the conclusion that Webb knew more about the in- 
ductive circuit in the sixties than Urbanitzky knows in 
the eighties, we shall be greatly surprised. Did not 
Sprague, in the sixties also, pave the way for the too-much- 
belauded book of Jenkin? What credit are we to give to 
De La Rive? Surely English students were not in so poor 
a plight before 1870 as the writer of this Introduction 
rather leads us to believe. While we would be just to 
Thomson and Maxwell, let us not be unjust to others who, 
in their sphere and with their opportunities, did good work, 
and work better suited to the understanding of the multi- 
tude than that of these celebrated men. In these latter 
days, intercommunication has been easy and literary 
activity great—facts which must be taken into account 
when comparing Cavendish with Thomson, or Green with 
Maxwell. 

The English market has been flooded with so-called 
“popular” scientific books translated from foreign sources, 
and almost without exception these translated books are 
bad. Their science is antediluvian, their descriptions of 
apparatus are out of date, and altogether they must be 
looked upon as books made to sell. Fancy, in a book issued 
in 1886 having tables of declination only to 1880, and 
variations of inclination for Paris 1851, for London, 1880! 
Unless we are mistaken, the required figures to complete 
the tables could easily have been obtained from the Kew 
reports, Further on we get the measurements of incan- 
descent lamps obtained at Paris and Munich; but, in our 
ignorance, we sup that the improvements since the 
latest of these periods had led to something far superior to 
anything known in those days. But to resume. 
give the intensity of the earth’s magnetism at Munich in 
1871? Surely this book is to sell to English readers, 
readers who do not care what the magnetic intensity was 
at Munich in 1871, but who want to know what it is in 
London in 1886; yet a useless table is given, and the 
figures for Kew given only to 1884--two years ago. 

It would be much easier to shut our eyes to the bad 
parts of the book, and content ourselves with a few general 
words praising the descriptive and historical parts—the 
printing and illustrations—but we feel that some unlucky 
wight has to make a stand against the production of books 
merely to sell. In this one the knowledge of the author 
concerning statical electricity is of the feeblest. The reader 
will have to unlearn almost all he learns from the book. 
Is the reader to understand that Reiss was the first to 
arrange a list of conductors, partial conductors, and insula- 
tors? On page 31 we are told that “another mode of 
generating electricity occurs in the chemical process of 
combustion.” The author seems to imagine that the 
chemical process of consumption by fire is different to the 
chemical process of combustion when flame and smoke are 
unseen, On page 39 we read, “electrified bodies attract 
small particles of air, electrify them, and then repel them;” 
this in the paragraph on the gradual leakage of electricity. 
We should Tike to know what part the impurities, 7.¢., other 
things than perfectly dry air, play in this process. Our 
schoolmaster taught that little leakage was present with 
absolutely dry air ; and on Rage 47 the author seems to 
believe the schoolmaster. ich page shall we credit, 
39 or 47? Reading 41, 42, 43, &c., we are led to ask 
are we reading a book of Noah’s age, or are things what 
they seem? And we are still more mystified when we 
consider the diagram, page 49. The di , here repro- 
duced, is very pretty, but unfortunately it is absolutely 
fallacious. The author attributes the ter density 
at the head of the pointed ellipse A BC D to the 
particles mring one another. By the use of the 
parallelogram of forces he states that a7, is the resultant 
of the forces a e, a f, and also shows other resultants of 
the forces he supposes acting as cr,, a7,. Finally, he 
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says, “The reason for the increase of the respective 
resultants may easily be seen from the drawing. As the 
curve increases, the angle between the component forces 
becomes smaller, and the diagonal, or resultant, larger. The 
rate at which the density increases may be seen by compar- 
ing 7", 5"g57"; inthe figure, The density at any point is depen- 
dent on surrounding conditions, and not, as is stated here, 
the result of repulsion. The conditions on which the density 
depends can be made such that the density on any given por- 
tion of the surface shall be greatest. The distance between 
the opposing conductors, provided the medium between 
be homogeneous, is the one the density, 
Distribution of electricity over the outside surface—and 
this is what is meant in this and other books—of a con- 
ductor is only a particular case, and not a law; in fact, we 
might quite as justly talk and write about distribution on 
the inside surface. Consider for a moment the conducting 
sphere and movable hemispheres described on page 45. 

ough the electricity is distributed over the surface of 


A RAILWAY AND CANAL DISPUTE. 


A warm controversy of considerable interest in connection 
with the recent discussions on the revival and development of 
canal communication has been carried on for some months past 
between the Great Western Railway Company, the Board of 
Trade, and the Sharpness New Docks and Birmingham Naviga- 
tion Company. Early in the present year the last named com- 
pany submitted to the Board of Trade a memorial making 
serious allegations against the Great Western Company 
respecting the Thames and Severn Canal and the Upper Avon 
Navigation, both of which they declare have been rendered 
useless by the deliberate laches of the railway company. With 
respect to the Thames and Severn Canal, they explain that it 
commences by a junction with the Thames at Lechlade, and 
after a course of thirty miles terminates at Stroud at a junction 
with the Stroudwater Navigation, which communicates at a 
distance of seven miles with their Gloucester and Berkeley Ship 
Canal, and at a distance of eight miles—from Stroud—with the 
Severn at Framilode. The Thames Canal—they further state— 
is a large waterway throughout, its locks measuring 75ft. long 
by 12ft. 6in. wide. 

The capital expended in its construction 
was £245,000, and there is a borrowed 
capital of £4500. The canal has paid no 
dividend since 1864, but with the assist- 


the hemispheres when removed from the sphere, an equal 

uantity is also distributed over the conducting surfaces of 
the room. Professor Perry must permit us to apply the 
initial graph of his introduction to this part of the 
book, p ovr ing the past to the gee tense. Speaking of 
works published before 1870, he says: “In general, such 
information was (is) given as might be found useful by 
practical jokers. The information on magnetism was (is) 
of much the same childish order.” ‘ 

In our opinion the whole of Part I. of this book is 
worse than valueless, because it is full of errors, and there- 
fore misleading. Had we to deal only with the latter part 
of the work, paments page 227, we should have much 
to say in its favour; although we think this part would 
have been far better had one-half been left out. A 
large part of it has evidently been written to explain 
illustrations, and the text has not been illustrated to 
render it more clear. Who cares about much of the 
apparatus described, which never has and never will be of 
practical service? No doubt the pictures will help to sell 
the book, and therefore must not be despised. : 

We had intended to point out other weak points, but 
what is the use? The public will buy these prettily illus- 
trated, neatly printed, showy books, whether they contain 
sound science or not. And if a critic happens to write 
against them it is put down to spleen or the result of a 
heavy lobster supper. Most cmgreneey do we decline 
to believe that either Dr. Wormell or Professor Perry, if 
writing an original work, would accept the views put for- 
ward in this translation. 


LINET’S SAFETY BOLT AND NUT. 

Tur annexed sketch shows a new bolt and safety nut, devised 
by M. D. Linet, of Charleroi, Belgium. The thread is a right- 
angle triangle in section, having the base parallel with the axis 
of the bolt. The diameter of the nut is jth less than that of 


the bolt, and is cut through on one side, as shown. The effect 
of this arrangement is a very tight grip on the bolt, while the 
flat surface of the thread at right angles to the strain opposes 
great resistance to unscrewing. Unlike many lock and 
me dane this nut may be screwed up and unscrewed any 
number of times without losing its effect, 


THE ROYAL AGRICULTURAL SOCIETY. 


Ar a Council meeting of the Royal Agricultural Society of 
England, held at the offices, 12, Hanover-square, W., on Wednes- 
day, the recommendations of the Implement Committee as to 
the offer of prizes for engines at Newcastle, next July, were 
brought forward by Sir John Thorold, and adopted by the 
Council as follows :—Class I.: Portable agricultural engine, self- 
moving or otherwise, on the compound principle, not exceeding 
8-horse power, £200. Class II.: Portable agricultural engine, 
self-moving or otherwise, on the simple principle, not exceedin 
8-horse power, £100. The brake trials in Classes I. and II. wil 
be designed to elucidate relative merit under the followin 
heads, viz., construction ; efficiency, ie, proportion of actu 
work done to work indicated ; economy of fuel, of steam, of 
lubricant ; perfection of combustion ; price. The committee 
asked and obtained leave to transfer Classes I1I. and 1V.—eleva- 
tors for ensilage stacks and apparatus for compressing ensilage 
stacks—as presented in their report of last month, and offer in 
their place prizes as under :—Weighing machines for sheep and 
pigs, £20 ; weighing machines for horses and cattle, £25. At 
the same meeting the chairman of the Veterinary Committee 
reported thaf Mr. Clay had placed before them his scheme for 
a horse-shoeing competition, and they recommended that £50 be 
offered at Newcastle for shoeing-smiths, in three classes Class I.: 
Agricultural horses, £6, £4, £3, £2, £1. Class II.: Dray horses, 
£6, £4, £3, £2, £1. Class II].: Hunters and roadsters, £6, £4, 
£3, £2, £1, The competition to be confined to the district of 
the show—Northumberland, Westmoreland, Cumberland, and 
purham—and no competitor to enter in more than one class, 


ance of the borrowed money it has been 
kept open for the passage of boats of light 
draft. The canal was constructed under 
an Act of 1783, supplemented by powers 
under several subsequent Acts, up to as 
late as 1879. 

The want of funds preventing the 
canal being rendered mere efficient, a Bill 
was promoted in 1865 to convert part of 
it into a railway, but the scheme was 
thrown out. Similar Bills in 1878 and 
1882 were also defeated, mainly through 
the opposition of the memorialists and 
other canal owners, In the meantime 
a Mr. Potter, a large shareholder in the canal, and other 
shareholders, had been negotiating for the sale of a part 
of the canal to the Midland Railway Company for conversion 
into a railway, and this failing through the withdrawal 
of the Bill of 1882, they transferred four-fifths of the canal 
shares to the Great Western Company. Realising this, the 
Sharpness Company endeavoured to induce the railway com- 
pany to repair and increase the efficiency of the canal ; but 
although the Great Western carried on some dredging for a 
time, they finally stopped that work, and also the pumping, 
and discharged the engineers and staff. The memorialists are 
thus worse off than they were before, and they complain first 
that the purchase of these shares by the Great Western 
Company is ultra vires ; and. then—“ That by this means they 
have practically acquired the ‘Thames and Severn Canal. Cer- 
tainly so far as to control its policy, its administration, its tolls, 
its repairs, and water supply, and its action generally, and they 
exercise this power, prompted by their interests as proprietors 
| of a competing railway communication, and not with the sole 
| view of doing that which is best for the canal and its traffic 
|and the public desiring to use the same. The remaining 
| shareholders are powerless, and have to stand by and watch 
the Great Western Railway Company administer the property 
| as their own outside interests may dictate.” They also com- 
| plain of the wrong done to them and their interests as a 
communicating canal hitherto benefitting to a considerable 
extent from traffic to and from the canal; that the proceed- 
ing is a complete evasion of the liabilities which Parliament 
has imposed on railway companies who own canals in refer- 
ence to this canal, while at the same time the company acquire 
the full benefits of a legal possession of the canal ; and they 
urge that it may become a dangerous precedent. So much as 
to the Thames and Severn Canal. 

The Upper Avon Navigation is described as an ancient naviga- 
tion for barges extending from Evesham to Stratford-on-Avon, 
whence there is a canal communication to Birmingham, and also 
to the Midlands of England, vid the Warwick canals. It is 
seventeen miles in length, and follows the course of the Avon, 
assisted by locks and weirs. At its Evesham end it joins the 
| Lower Avon Navigation, which extends thence to Tewkesbury, 
where it joins the Severn. The Lower Avon Navigation is not 
under railway control, and is still looked after and maintained, 
and the locks and works are, generally speaking, in very good 
condition. In 1860 this waterway passed into the hands of 
the Oxford, Worcester, and Wolverhampton Company, 
and subsequently by the incorporation of that company, 
into the possession of the Great Western Company. The 
latter company carried on the navigation up to 1875, 
but then they abandoned the control and management, and 
since that time, according to the memorial, the navigation has 
become derelict, the locks are blown, except where the millers 
have, to retain their head of water, boarded up the upper lock 
gates. The Board of Trade is, therefore, in this case, also 
appealed to to deal with the matter, and to introduce legisla- 
tion which will prevent a recurrence of such practices in future, 
and compel the Great Western Company to accept the obliga- 
tions which attach by law to open and legal railway ownership. 

The reply of the Great Western Company, to whom the 
Board of Trade forwarded the memorial, may be best indicated 
by a few extracts, They declare, in the first place, that (with 
one exception) they had nothing to do with the various schemes 
for converting the Thames canal into a railway ; and as to the 
exception, in 1882, they explain that that attempt was neither 
to the interest of the company nor to that of the district, and 
it being known that they were opposed to the scheme, offers 
were made to them, by the proprietors of certain shares, of 
assistance to frustrate the project. 

“Of this offer,” they proceed, “the directors availed them- 
selves, with the sole object of preventing the canal being closed 
as a een gna Since that time the directors have been 
desirous of exercising the influence which they have so acquired, 
not only in maintaining the navigation in the state in which it 
then existed but of improving it, and they have always 
expressed their willingness, as far as they were in a position to 
do so, to assist in any way in which this object could be best 
effected. The statement that the canal has been allowed to fall 
into disrepair since 1882 is unfounded, and it is at the present 
moment in as good or better condition than it has been for a 
long period of years. It being unnecessary to continue pump- 
ing during the winter months when the natural supply of water 
is considerable, the pumping expenses have been reduced to 
avoid any unnecessary outlay, so that all available means 
may be appropriated to the improvement of the canal. The 
suggestion that pumping is to be permanently discontinued and 
the pump sold is, so far as the directors of this company are 
aware, entirely without foundation.” 

On another point in the indictment they say: “As a matter 


of fact, the Thames, at and below the point where the canal 
forms a junction with it, is so shallow that even if the depth of 
the canal had been sufficient, through traffic could not have 
passed in full boatloads unless the river had been deepened ;” 
and they add, “that the whole of the revenue of the canal is 
expended in the maintenance of the works and the carrying on 
of the traffic upon it.” 

With respect to the Upper Avon Navigation, the Great 
Western Company say the facts are these :—“This company 
acquired in 1863 the West Midland Railway, of which the Oxford, 
Worcester, and Wolverhampton formed part, but they had 
nothing whatever to do with the proceedings which took place 
prior to that date with reference to the navigation of the Upper 
Avon. It was found on taking over the West Midland Railway 
and the Stratford-on-Avon Canal, which belonged to that com- 
pany, that the person who was in charge of the canal looked 
after the Upper Avon, and as the company were interested in 
the canal, and a certain amount of traffic passed between the 
canal and the river, the arrangement was allowed to continue 
in operation. After a time, however, the locks were found to 
require substantial repair or renewal; and, looking to their 
interest in the traffic, the company considered that they would 
be justified in assisting to repair or replace them, and offered to 
co-operate with the traders in putting them in order and to pay 
pt the cost, but the offer was not accepted. During the 
time the manager of the canal looked after the navigation, the 
whole of the tolls, which were supplemented by voluntary con- 
tributions from persons interested, were devoted to the repairs, 
the cost of which, with the exception of one period of three 
months in 1865, always exceeded the income, the company 
making up the deficiency.” This rejoinder was answered by the 
Sharpness Company, who contradicted many of the statements, 
and several other letters between the various parties con- 
cerned, with the result that the Board of Trade in August 
intimated that the matter should receive careful consideration 
when further legislation is proposed on the subject. 

To strengthen their case, a deputation of representatives of 
the Severn Commissioners, the Sharpness New Docks Company, 
and others, feeling aggrieved in this matter, rececently had an 
interview with the President of the Board of Trade. They 
were introduced by Earl Bathurst, and several members of the 
House of Commons. Some of these gentlemen having ex- 
plained and enlarged upon the grievance urged against the 
Great Western Railway Company, the President pointed out 
that, as the result of an investigation, consequent upon the 
correspondence, the Board of Trade found that they 
no such powers as would enable them to directly interfere in 
this matter. At the same time he expressed the opinion that the 
Great Western Company seemed to have somewhat strained their 
statutory powers in the course they had adopted ; and incidentally 
alluding to the plea of the company that, considering the amount 
of traffic the canal was sufficiently maintained, he observed that 
the larger and more serious question involved was that of the 
monopoly of the railways through the buying up of canals and 
the diversion of the traffic to their railways. Nothing, he 
believed, was more clear than that Parliament intended that so 
far from their being monopolies, competition between the various 
modes of conveyance should as far as possible be encouraged ; 
and certainly Parliament had, on all occasions, show that where 
there was a disposition to close the great waterways in favour of 
railways, it would be willing to take a very strong view of the 
subject. These questions were very likely to be discussed in 
the coming session ; he and his colleagues would give the gravest 
consideration to them, and he hoped to be able to introduce into 
any Bill that might be brought in on the subject provisions that 
would make the position more clear, and if there was any 
attempt to evade the law, would render. it more easy to deal 
with such attempt. 


A NOVEL ENGINE. 

WE illustrate a novel engine designed by Mr. O. H. Castle, 
and exhibited at the recent Indiana State Fair and at the St. 
Louis Exposition. The Castle engine, as shown by the sectional 
view, is a vertical cylinder engine with a trunk piston acting one 
way. The piston 4 is the valve. The oscillation of the valve 
or piston to open or close the ports is given by the angularity 
or divergence of the crank from the axial line of the shaft. 
This motion, combined with the reciprocating movement pro- 
duced by the crank proper, constitutes a novel, efficient, and 


extremely simple mechanism for obtaining the proper distribu- 
tion of steam and power therefrom. The casting 1 con- 
tains the crank with counterbalances, the connecting-rods and 
boxes, and the lower part of the cylinder projecting into its 
upper part. Oil being placed in the case, is splashed upon all 
the moving parts as well as into the cylinder, where it. is distri- 
buted as efficiently as desired. 

These engines are manufactured by the Model Machine 
Works, Indianapolis, Ind. 


for the erection of 106} miles of rabbit-proof fencing on the west of 


Hungerford, 


THE Queensland Lands Department recently called for tenders” 
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EYEMOUTH HARBOUR. 


EYEMOUTH is one of the most important of the numerous 
fishing towns on the east coast of Scotland. It is situated on 
the Berwickshire coast, eight miles north of Berwick-on-Tweed, 
a from the main line of the east coast route to 


Attention was forcibly directed to this part of the coast in 
October, 1881, when the fishing fleet was overtaken by a storm 
which destroyed many of the boats and caused the loss of 130 
lives. Most of these men were drowned within sight of their 
own homes in attempting to get into some one or other of the 
small harbours along the coast, the boats which escaped being 
generally those which made the fifty or sixty miles run to the 


e. 

The county of Berwick is represented in Parliament by the 
Hon. E. Marjoribanks, who has always taken a lively interest in 
the sea-fishing industry, and particularly in the question of 
harbour improvement, and it is to his assistance that Eyemouth 
is chiefly indebted for the works so far completed. Mr. Marjori- 
banks has always held the sound view that the expenditure 
of small sums of money upon a number of harbours dry at low 
water is unwise, and that the correct policy is to devote larger 
sums to selected places which can be developed so as to be 
really harbours of refuge. Eyemouth bay has been for many 
years pointed out by maritime engineering authorities as the best 
situation for a fishery barbour on this part of the coast, because 
of its proximity to the fishing ground and the natural advantages 
of the bay ; and although the works now completed only make a 
small advance in the direction of proviting shelter, they form 
part of a larger scheme for providing a refuge harbour worthy of 
the name which is to be carried out as financial arrangements 


permit. 

Parliamentary powers were obtained in 1882 authorising the 
harbour trustees to out ascheme estimated to cost £80,000, 
and application was made to the Public Works Loan Commissioners 
for the loan of this amount, but that body did not see that the 
revenue of the harbour justified their advancing more than 
£25,000, and the works were therefore limited to the inner 
harbour. The position of the works will be seen on the 
plan—which we publish on a small scale above. The old 
works consisted of two outer piers, the eastern one having been 
erected by Smeaton ; and an inner basin, enclosed by a central 
elbow-shaped jetty, the river passing down the outside of this 
jetty, so that during freshets the boats lay undisturbed. The 
whole available area was one and a-half acres, its depth being 
from 14ft. at the pier heads to 11ft. at the upper end of the 
basin at high water of ordinary spring tides; while the total 
extent of quayage amounted to about 1500ft. Under the 
improved conditions the original outer piers remain unaltered, 
the central jetty has been nearly all removed, the basin 
extended up the river valley, and the river diverted into a new 
course, while the depth has been increased over the whole area 
to 2ft. below low water ordinary sprirg tides, or 16ft. at 
high water of ordinary spring tides. The area is now four and 
a-quarter acres, and the quayage 3522ft., or between two and 
three times that formerly provided. Accommodation is now 
available for about 250 boats, in place of only 100 formerly. 
The works were executed in the following order. The new water- 
course was excavated on the east side of the new basin site, so as 
to provide a paseage for the river clear of it; and on its com- 
pletion the new river wall, together with the old central jetty, 
served as a coffer-dam, within which the whole of the extension 
works were executed while the trade was being conducted undis- 
turbed in the old basin. Next, on the completion of that portion, 
the trade was diverted into it, and the old basin enclosed by a 
temporary coffer-dam, the central jetty again acting as part of 
the dam while the necessary excavations and new quays were 
executed. The dam was then removed and the demolition of 
the central jetty undertaken, so as to throw the hitherto 
divided portions into one basin. The site of the works is in 
great part formed of rock, which is a kind of greywacke slate; 
its stratification is much twisted and tilted, and the prevaili 
angleavery high one. In crossing thesite of the new basin it dip 
obliquely, and was lost along a great part of the west side, where 
the overlying material was composed of soft blue sand and silt, 
which formed a very bad foundation for a considerable part of 
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the works. In the old basin the bottom was composed of wet | 
running sand until the rock was.reached. The river diversion | 
was excavated principally in rock, is 21ft. wide at the bottom 
and 32ft. at the coping, and has a fall of 1 in 230, its depth at 
the upper end being 11ft. - On its east side the natural rock 
forms the bank, but on the west the rock was faced with con- 
crete. The sections of the basin walls—see engravings above | 
—were varied to suit the nature of the foundation; they are 
all 20ft. above the bottom of the basin, and are built partly of 


concrete and partly of timber piling and concrete. The east | tion 


wall of basin consists simply of a facing of 3ft. thickness of 

concrete up to the surface of rock, upon which it is stepped 

back and carried up to the coping. The west wall for the 

upper half of its length, on asoft foundation, is closed with a row 

of piling along its front toe, the gauge piles, 8ft. apart, being 
ied up to the coping. 

The concrete, founded on a layer of 2ft. Gin. depth of rubble 
bedded in the bottom, is 6ft. thick at the bottom, and is so 
built that it was free to sink independent of the piling, and did 
sink to the extent of about six inches, the surface being finished 
when settlement had ceased, A concrete toe was sunk in front 
of the piling to impart additional stability and resist sliding action 
on the soft bottom. The new quay in the old basin was carried 
down through the quicksand to the rock and founded at an 
average depth of about six feet below the old bottom ; this 
operation was attended with considerable risk owing to the 
proximity of some heavy buildings, but was effected without 
accident. Itis eight feet thick at the foundation, and is com- 
posed entirely of concrete with a pitch-pine coping. All the 
works have been executed in Portland cement concrete in the 
proportion of seven to one, the materials being obtained from 
the excavations and the cement from Messrs, Grimshaw and 
Sons, of Sunderland. It was all mixed by hand ; large lumps 
of rough rock were incorporated with it, and a lot of old rails 
were likewise inserted. The finished concrete work is satisfactory 
in appearance, and is thoroughly sound. The excavations were 
run to spoil on the shore, the material having been got by hand 
and hauled out by a locomotive up two inclines. In excavating 
the rock both gunpowder and Nobel’s blasting gelatine were 
extensively employed. The timber is all of uncreosoted pitch 
pine. Mooring rings and ladders were fixed at intervals of 50ft., 
and the quays were finished with twelve inches of broken stones. 
The total cost of the works has amounted to £22,200, and over 
two years have been occupied in their construction. The 
engineers for the works were Messrs. Thomas Meik and Sons, of 
Edinburgh; Mr. William Kidd, resident engineer; and Mr. 

Lawson, contractor. 


MANCHESTER ASSOCIATION OF ENGINEERS. 


Tue thirty-first annual general meeting of the members of the 
above Association was held on Saturday at the Grand Hotel, 
Manchester, Alderman W. H. Bailey, the president, occupying the 
chair. Before the ordinary business of the ing was 
with, reference was made to the recent sudden death of one of the 
members of the Association, Mr. 8. Brooks, of the Union Iron- 
works, West Gorton, and on the motion of Mr. Thomas Ashbury, 
seconded by Mr. John Horsley, it was resolved to send a letter of 
condolence to the family of the deceased gentleman. The chairman 
also introduced another matter, and remarked that he was one of 
those who attended a meeting held the previous week—and which 
was reported in these columns—to ascertain whether it would be 
advisable that the Iron and Steel Institute should visit Manchester 
during the ensuing year; from what took place at that meeting he 
might say that he had no doubt the Iron and Steel Institute would 
hold its autumn meeting in Manchester next year. The ordi- 
nary business of the meeting was then ed with, the 
e election of new members, and 
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public life, he looked upon the distinction they had just conferred 
upon him as a very great compliment, and he valued it in the 
highest ible manner, Alluding to the progress of the Associa- 
tion d the past year, he said they had now on their books 310 
members, being an increase of fourteen annual honorary and 
sixteen ordinary members; and after paying all the calls upon the 
society, they had a balance in hand of 2600—a balance which 
he did not believe was any society of a similar 


| character in the kingdom. During the year many valuable 


before the members, and the Associa- 
ting the best 


of an increase of trade right through the country, and ly 
in the engineering branches of industry. He, as a manufacturer 
of a number of the smaller appliances required in the engineering 
eel any movement towards 


Mr. H. Mainwaring; trustees, Messrs. 
Rawlinson, G. Walthew, and Thos, Ashi 
of the Committee, Messrs. W. a 8. 
auditors, Messrs. I. Simpson and M. T. 3_ secretary, F. 
Walthew; assistant secretary and librarian, F. Hazelton. It 
having been made known to the meeting that a member had 
been disabled, a grant of £100 was a . It was decided that 
February next, and the arrangements were left in the hands of the 


, and 8, Boswell; 


BEXHILL-ON-SEA SEWERAGE.—The sewerage works of Bexhill 
have been completed at a cost of £5581, from the plans and under 
the superintendence of Mr. H. Bertram Nichols, Assoc, M. Inst. C.E., 
of Grosvenor-chambers, Birmingham—whose scheme was unani- 
tnously selected as being the best sent in in the recent competition. 
The work has been carried out by Mr. James Hayward, contractor, 
of Eastbourne, whose tender was accepted in Fe’ last, 
£5477. The work has been completed wi the 
engineer’s estimate, which amounted to £5600. The scheme em- 
braces Bexhill and the village of Sidley, and has been carried out 
under the separate = the bulk of the rainfall being a 
f - 


in diameter for the stoneware pi a 
about a mile of egg-shaped sewer 2ft. Gin. by 
total length of nearly six miles. A considerable length of the 
sewers are of ’s patent, this joint being used for the 
jients, and where it been found n to ensure a safe 
and water-tight joint. The sewers are constru in straight lines, 
with even ients, having manholes at every change of direction, 
and manholes, ventilators, and lampholes at every change of ver- 
tical deviation. nm ventilation is adopted generally at the road 
surface, but at the high portions of the district—which is of a hilly 
character—cast iron shafts are carried up above the houses, sur- 
mounted with Gibbs’ weather-proof extractors. The manholes are 
provided with flap valves and sliding disc flushing valves where 
requisite. Automatic flushing tanks are placed at the dead ends 
of the sewers, capable of at each flush about 600 gals. 


g | An important feature in the scheme isa large flushing tank on the 


main sewer, in connection with a stream, having a capacity of about 
1600 gals., fitted with sluice, penstock, overflow, &c,, having a Yin. 
outlet, The main outfall sewer is ovate in section, 2ft. Gin. by 
lft. 8in., and junctions on to the main sewer along the Esplanade, 
cons Lord De la Warr for the Be estate, passing 
into outfall tanks, and from thence out to sea in cast wen eee. 
The duties of clerk of the works have been in the hands of Mr, J, 
Downsborough, of Bexhill, 
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was doing very 
iverests of the important branch of industry with which it was 
directly associated, not only in contributing to the technical educa- 
tion of engineers in the district, but in fostering a friendly fellow- 
ship amongst its members. Passing on to general matters, the 
President remarked that it was with very great satisfaction he 
could say that there was now, he was certain, a slight improve- 
ment no‘iceable in trade. He believed we were at the _ 
| increased activity that might going on, and he could say that he 
| was getting busier, which was an indication that there was more 
| work stirring amongst engineers, There was a marked increase in 
| the number of boats that were being built, and in the number of 
large engines that were being ordered. In marine engineering espe- 
cially there was a very definite improvement, and he hoped that at the 
commencement of the year every member of the Association might 
: | find himself fully employed at remunerative prices. In conclusion, 
| Mr. Bailey referred to the various important events—the Jubilee 
| Industrial Exhibition, the visit of the British Association, and the 
| almost certain visit of the Iron and Steel Institute—which were to 
take place in Manchester during the ensuing year, which would 
make it a very important centre of attraction. The remainin 
| officers for the ensuing year were then elected as follows:—Treasurer, 
| 
| Council. 
fourteen candidates for admission to the society were admitt 
to membership. The election of President for the ensuin| 
: ear was next proceeded with, and on the motion of Mr. Thos. 
] i j urning thanks, said he believed it was unique in 
Association to have elected a President for the | 
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STEAM HEATING APPARATUS, LANCASHIRE AND YORKSHIRE RAILWAY, MANCHESTER. 


5 


ROYLE’S RETURN STEAM TRAP. 

Our illustration represents an arrangement by which boilers 
can Le supplied with the condensed water coming from steam 
apparatus generally, with the object of economy both of fuel 
and water. Return steam traps for this purpose are not new, 
and there are many forms that are successfully at work; but the 
inventor of Royle’s return trap, which is shown in the illustra- 
tion, has sought to overcome some of the practical difficulties 
which not unfrequently surround their effective operation. 
These difficulties are mainly, in the first place, a positive and 
reliable motion for operating 
the valves; and, secondly, a : 
means of elevating the water 
when lying below the boiler 
level preparatory to feeding 
it into the boiler by gravita- 
tion. 

The engravings represent 
the apparatus as fixed in the 
new offices of the Lancashire 
and Yorkshire Railway Com- 

y at Victoria Station, 
chester, where a return 
trap is taking the condensed 
water from a series of heating 


WORR. 


NOTE PRESSURE RE 


ON THESE DRIPS 


J ard J is destroyed, and the slide valve C caused to travel to 
the right, so reversing the position of the ports, admitting 
steam at boiler pressure through the pipe F into the drip box 
G, and allowing the steam contained in the receiver B to 
exhaust. The condensed water in the drip box is by this means 
forced up the pipe W and through the check valve X into the 
receiver B until, as soon as it in turn reaches the float M, the 
slide valve C is self-actingly moved to the left into its former 


position, so admitting full steam pressure on to the water S, 


and feeding it to the boiler as before described. Meanwhile the 


PENNSYLVANIA STEEL COY'S 
INTERLOCKING SYSTEM 


OF WISCONSIN CENTRAL RAILROAD 
OVER G& & P.R.R.CHICAGO ILL 


coils below the boiler level, 


; 


SSS 


a 


The whole of the work has been carried out by latest improve- 
ments of the Pennsylvania’s Steel Company’s system, which is 
considered a very fine one, having given every satisfaction at 
| busy junctions for the last five years. There may be some 
| points of note in regard to the numbering and working, viz., one 
| lever working two signals and a facing point lock. The working 
| of the signal arms is changed by mechanical means, giving the 
| required signal, perfect interlocking, and freedom to any 
| train, movements which can be — at oe same 

time. Each si arm 8, 11, , is worked sepa- 
—. rately by the same lever. The 
interlocking for this ma- 
chine was arranged by Mr. 


4 | 4 W. H. Green, formerly of 
“yj the signal department, Lon- 
& $ y don and North-Western Rail- 
way Company. 


N 
SN 


PROSPECTIVE PRI- 
VATE BILLS. 
JupDGING at a first glance 
from the multitude of pub- 
lished notices of Bills and 
Provisional Orders for the 


Re 


coming session, it might 


- 


and elevating and feeding it 
back to the boilér against 


= 


100lb. pressure. The fol- 


lowing is a brief description 
of the apparatus:—A, Figs. 2 


and 3, isa steam chest on the 
top of the receiver B, having 


easily be supposed that 


This impression would, how- 


a three-port slide valve C, of 
which the port D com- 
municates with the receiver ‘ 
B; the port E communi- : 
cates through the pipe F F 
with the drip box G, and the 
ag H with the atmosphere. 

e slide valve C is actuated 
by pistons J and J working 
in open-ended cylinders affixed at each end of the steam 
chest A, as illustrated. The closed ends of the cylinder 
communicate, the one through the pipe K with the inside 
of the receiver B, through the valve L, actuated by the 
float M, and the other through the pipe N with the drip box G 
through the valve O, actuated by the tloat P. The fixing of the 
apparatus will be readily understood from Fig. 1, where the 
receiver B is shown fixed above, and arranged to feed back to 
the boiler the condensed water coming from a system of heating 
_ and coils all draining into the drip box G, situated con- 

erably below the boiler Q, Steam at the full boiler pres- 
sure is — through the pipe K to the steam chest A, and, 
entering through the open port D, presses down the water 8, 
shown in the receiver B, and establishes an equilibrium between 
the boiler and the receiver, allowing the water to gravitate 
through the check valve T and pipe U to the boiler. Meanwhile 
the condensed water from the heating pipes, &c., has been enter- 
ing the drip box G through the cho valve V—as shown by 

@ arrow—and as soon as the water in the drip box reaches 
the ball P, and lifts the valve O, the equilibrium of the pistons 


6. 


condensed water accumulates in the drip box G, and as soon as 
it again lifts the ball P the same action is repeated, and so on 
continuously. Mr. Royle, of Manchester, is the maker. 


INTERLOCKING SYSTEM ON THE WISCONSIN 
CENTRAL RAILWAY. 

WE illustrate the interlocking system recently erected at the 
crossing of the Wisconsin Central Railway, Chicago, and North- 
Western Railway, and Chicago, St. Louis, and Pittsburgh Rail- 
ways. There are three double tracks, with crossings all meeting 
at one point of intersection. There are about 200 trains passing 
daily, which are all compelled to come to a stop, as required b 


Several other States now have laws which allow trains to pro- 
ceed without stopping at level crossings where interlocking ap- 
ea are used, and it is hoped that Illinois railways will soon 

ve the same privilege when going to the expense of erecting 
these elaborate safety systems. 


ever, be promptly dispelled 
by the list of notices and 
Pp deposited up to Wed- 
nesday last, when the limit 
of time for that purpose ex- 
pired. As there was last 
year, so there is again a fall- 
ing offin the number of pro- 
jects for which the sanction 
of Parliament is to be asked 
—and on this occasion the decrease is yet larger. The 
total of railway, tramway, and miscellaneous Bills and Pro- 
visional Orders is only 132, or 34 fewer than there were for 
last session, and 56 fewer than for the session of 1885. Of 
these 132, 48 are railway Bills, as against 53 last year ; 11 are 
tramway Bills, as against 13; 33 are miscellaneous Bills, as 
against 49 ; and 40 are Provisional Orders, as against 61. The 
greatest decline is, therefore, in respect to railways, and after 
that to Provisional Orders ; but many of the railway schemes 
are extensive proposals, and the majority of Provisional Orders 
relate to tramways. Among the miscellaneous Bills are many 
referring to gas undertakings, but there is no electric lighting 
Bill. ere is reason, however, to believe that a new Bill to 
amend the Electric Lighting Act of 1882 will be introduced, 
and meanwhile there is one electric tramway project. In strik- 
ing contrast to the case two or three sessions ago, only three 
subway Bills appear so far—viz., Glasgow Subway, 

Tunnel at Blackwall, and the City and Southwark Subway. We 
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must defer a detailed examination of the measures to be brought 
forward. 
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THE SOCIETY OF ENGINEERS. 


THE thirty-second annual general meeting of the Society 
of Engineers was held on December 13th, in the reading-room 
of the Society, 6, Westminster-chambers, S.W. The chair 
was occupied by Mr. Perry F. Nursey, ident. The follow- 
ing gentlemen were balloted for and duly elected as the Coun- 
cil and officers for the ensuing year, viz. :—As President, Professor 
Henry Robinson, M. Inst. C.E.; as Vice-Presidents, Mr. A. T. Wal- 
misley, Mr. Arthur F. Phillips, and Mr. M. Ogle Tarbotton ; as 
ordinary members of Council, Messrs. J. R. Baillie, R. W. Pere- 
grine Birch, W. Barns Kinsey, W. Schénheyder, Henry . 
‘W. Newby Colam, Robert Harris, and Wm. Andrew Valon, the 
four latter gentlemen being new members of Council ; as honorary 
secretary and treasurer, Mr. Alfred Williams ; and as auditor, 
Mr. red Lass. The Victorian Engineers’ Association having 
resolved—“ That all members of the Society of Engineers 
visiting Melbourne, on the presentation of letters of introduction 
from their secretary, shall be elected honorary members of the 
Association for six months,” the following resolutions were passed 
unanimously :—*‘ That the Society being desirous of reciprocating 
the friendly action of the Victorian Engineers’ Association, and not 
being able, under its rules, to elect visitors as honorary members, 
hereby offers to members of the Association visiting England, and 
duly introduced, a cordial invitation to attend all meetings and 
visits of the Society, and to enjoy all the privileges of membership 
—except voting and transactions—for six months.” ‘‘ That the 
secretary be instructed to forward a copy of the above resolution to 
the Victorian Engineers’ Association.” The President announced 
that after the 25th December, the Society's offices and reading 
rooms would be at 9, Victoria-chambers, S.W., and the proceed- 
ings were terminated by a general vote of thanks to the Council 
and officers for 1886, which was duly acknowled by the chair- 
man. The annual dinner of the society took at the Guild- 
hall Tavern, on Wednesday evening last, nearly a hundred bei 
present, 


THE DYNAMO COLOSSUS AT WORK. 
By Wu. H. Hare, Ph.D. 

AN account of the newly invented process of smelting by the 
Cowles system of electric furnace was given in the Sci 
American of May 22nd, 1886—p. 328. The dynamo Colossus, the 
most powerful ever constructed, was illustrated and described in 
the Scientific American of August 28th last. On the 16th of 
are I had the good fortune to pay a visit to Lockport, 


run of metal, which was an alloy of aluminum and copper. 
Although the process of electric smelting is ca; 
the most refractory ores, and securing many costly metals, such as 
potassium, sodium, magnesium, and the like, besides metalloids, 
boron, silicon, &c., yet the company now aim ially to secure 
aluminum in large quantities, because of the many valuable pro- 
perties of that ao and its alloys, and the almost infinite variety 
of uses and inexhaustibility of demand for them at the reduced 

ice which this process renders possible. Both the Cowles brothers, 

gene H. and Alfred H., the joint inventors of the electric fur- 
nace, were present—the latter having only the day before returned 
from Europe, where he had been exhibiting specimens of product 
as previously obtained by smaller dynamos at Cleveland, having 
secured, among other fruits of his trip, an order from Whitehead, 
manufacturer of torpedo boats, for pounds of the 10 per cent. 
aluminum and copper alloy. No other visitor was present. The 

big dynamo was running at 380 horse-power, though capable of 500 
horse-power when —— It was making 420 revolutions per 
minute, and, as the tricity was drawn off, it scintillated in a 
brilliant and continuous fusillade of sparks varying in colour from 
white to emerald green, and occasionally flashing out in a burst of 
unusual splendour, yet perfectly controlled and free from danger 
to the spectators. The dynamo is driven by water power. The 
waterways were constructed by Holley, and are replete with 
ingenious appliances for utilising all the power there is, and for 
keeping the water at a uniform level. The water wheels used are 
double turbine with horizontal shaft, each turbine being 8ft. in 
diameter. The dynamos—for there is also a smaller one—occupy 
@ room by themselves intermediate between the turbine wheel 
room and the furnace room. 

. Passing to the furnace room, we see where the energy of the 
dynamo is being expended. The furnaces are built larger for the 
Colossus than those used with smaller dynamos, and are charged 
with 60 1b. granulated copper, 601b. corundum, and 30 1b. coarse 
charcoal, besides the pulverised lime-coated charcoal used as pack- 
ing. This mixture contains over 32 1b. of aluminum, or about 54 
per cent. of the corundum. Into the furnace thus charged pours 
the current from the Colossus, fusing the almost infusible corundum 


like wax, ing its lar structure to be broken up into its 
elements, and raising the temperature of the entire mass to a very 
high heat. Vent holes are left in the covering of the f 


through which escape the liberated gases and some of the volatili 
aluminum, the whole glowing with a bright flame which sometimes 
darts up to the height of many feet. The amperemeter on the 
wall shows with what force the current is flowing, and the 
attendant must watch it closely to keep it at the desired gauge. 
A force of 2000 to 2400 ampéres is generally preferred. As the 
index approaches the higher limit the carbon electrodes are from 
time to time drawn asunder, till at last they stand wide apart, and 
the current flows freely through the entire furnace. The process 
of reduction takes about two hours. 

Returning to the dynamo room, we find at the end of the run 
that the bearings of Colossus are not raised to the temperature of 
blood heat; and it proves to be the case that it may be run con- 
tinuously without becoming overheated, thus demonstrating the 
excellence of its construction under the personal supervision of Mr. 
Brush. The bane of dynamos is overheating. What do we find in 
the furnace at the end of the reduction? The products of the 
electrical furnace have furnished -the theme for several pai 
already before scientific societies, and will supply a probably fruit- 
ful field of research for time to come. Since the first run of the 
dynamo, I have on several other occasions visited the works and 
seen the charges withdrawn from the furnace. The product 
appears in the form of a fused mass of metal embedded 
in the surrounding carbon. Most of this mass is an alloy 
of copper and aluminum, varying much in the proportion 
of thetwo. Mostly it exceeds the 10 per cent. of aluminum which 
gives the alloy of maximum strength, and is a brittle white metal, 
which is again fused with the addition of more copper to such an 
alloy as may be required. But the furnace gives many other 
products. Sometimes there are found small fused rubies and 
sapphires. The sub-oxide of aluminum—never found in nature, 


and never before known to exist or to be capable of formation—is | ¢ 


always present in == aad or smaller quantities. I have also seen 
specimens of beautiful white fibrous alumina. With other charges, 
sub-oxides of silicon and titanium are found—very curious products 
indeed. The intense heat even partially fuses the carbon, and the 

odes are converted into graphite. The rush of visitors has 
been so great that the company have been compelled to restrict 
facilities for admission latterly. “I pertant ical as well as 
scientific results have been already attained by the dynamo. 
The price of aluminum alloys has been reduced to a scale adopted 
by reckoning the value of the contained aluminum at 
2 50 dols. a pound, previous sales of that metal having been at the 
rate of 75 cents per ounce. The 10 cent, alloy is said to be 
the strongest metal known, though fw of a less cent, have 
great utility, being tougher, ‘but not so strong. pp cannon 
require a tensile strength of 70,000 lb. per square inch Z wrought 
steel, the labour on which raises its cost to 75 cents or a dollar a 
pound, Some specimens of the alloys made by the Colossus, 
which are simply cast, not wrought, have recently shown the phe- 
nomenal strength of 131,000 Ib. per square inch, 


ust in time to find the dynamo engaged in smelting its first | ch 
ie of reducing | list. 


were ref. 


pers | ordina 


Since writing the above, I notice the statistics of production of 
different metals in the United States for 1885, as given in the 
Scientific American for November 6th, 1886. In that table the 
whole amount of aluminum produced during the year is stated as 
3400 oz., aluminum being then regarded as a precious metal. The 
capacity of the Colossus will enable it to reduce a larger amount 
ang — in the alloy with copper, within the period of twenty- 

‘our hours, 


LAUNCHES AND TRIAL TRIPS. 


A LARGE and powerful steel cruiser, built for the Chinese 
Government, was launched on Tuesday from the shipyard of Sir 
W. G. Armstrong, Mitchell, and Co., Elswick, Newcastle. The 
new vessel is named the Ching Yuan—in English, Tranquilliser and 
Peacemaker of distant regions. Her length is 250ft. between 
perpendiculars; she is 28ft. broad, and is of 2300 tons displace- 
ment, The ceremony of naming her was performed by Lew Tajin, 
Chinese Minister. The Ching Yuan is sister ship to a cruiser 
launched from the same yard three months ago. Both boats were 
designed by Mr. W. H. White, the present Director of Naval 
Construction at the Admiralty, and late of Elswick. Speaking of 
the Ching Yuan at a luncheon held after the launch, Captain 
Noble, chairman of the directors, said she would probably be, when 
—, the most formidable vessel of her class and displacement 
afloa’ 


On Tuesday, November 23rd, the s.s. Port Augusta left the 
Tyne for London, and during her run attained a speed of 14} 
knots. This steamer, which has been built for the Australian 
trade by the Tyne Iron Shipbuilding Company, of Willin, - 
Quay-on-Tyne, is 360ft. by 38ft. 9in. by 28ft. Gin, and is built of 
steel, has a long raking stern, surmounted by a handsome figure- 
head, and is of finer form than usual, the entrance being unusually 


being | fine and the run being easy and gradual. The Port Augusta is 


fitted with triple expansion engines by Messrs. Wigham, Richard- 
son, and Co., of Newcastle-on-Tyne, with cylinders 29in., 44in., 
and 74in. by 48in. stroke. She is expected to make the run from 
to Adelaide, vid the Cape of Good Hope, in thirty- 
nine days, and will be fitted for 800 emigrants. In a large deck 
house aft is accommodation for a number of first-class passengers, 
together with a main saloon, which is hand ly panelled 
marble, relieved by ornate and richly chased pilasters, the furni- 
ture being of oak. She has also a — cabin for ladies, and a 
commodious smoking-room fitted with marble panels and luxurious 
lounges. ,The vessel has teak decks, and is fitted with double 
winches to the main holds, and exceptional facilities for dis- 
arging cargo, and has been built under special survey to Lloyd’s 
100 A 1 class, and to the requirements of the Admiralty for their 


Lecture J. Maginnis, of 9, Oarteret-street, 
Queen Anne’s-gate, Westminster, has devised a new method, an 
has made geen for the preparation of all kinds of lecture 
diagrams, which enables him to produce diagrams of all kinds 
with great facility, however intricate or elaborate the originals 
may be. An advantage of the system is that heis enabled to make 

ive views of machines as easily as other views, and that 
minute accuracy is easily obtained in maps, graphic curves, indi- 
cator diagrams, automatic records, and so on. 

A SAMPLE OF THE “ UNEMPLOYED,”—A deputation repre- 


senting the unemployed recently asked the Queensland Premier lial 


te afford relief. Sir S. Griffith said he would see what could be 
done, and asked the men desiring work to leave their names and 
addresses at the Immigration Office. The Immigration Agent had 
an application from employers who want 100 men for railway and 
other works, at which the men can earn up to 7s. per day, but 
only fifteen men accepted the terms. The Colonies and India 
says, numbers of agricultural lab are reauired at various 
places, but the men decline £40 a year with rations, 

CoNTRACTS FOR THE Unitep States New COrvisers.—The 
Secretary of the Navy on Monday, November 29th, awarded 
the contract for building cruiser No. 3, to be known as the Balti- 
more, to the firm of Cramp and Sons, Philadelphia, for 1,325,000 
dols. This is the protected double-bottomed cruiser of about 4400 
tons di ent, with engines of not less than 8000 horse-power. 
The contract for cruiser No. 2, of about 3700 tons displacement, 
and not less than 6000 horse-power, was awarded to the Union 
Ironworks, of San Francisco, for 1,017,500 dols. This vessel is to 
be known as the Charleston, and is a copy of the Naniwa, now in 
the Japanese Navy. Contract for gunboat No. 2, of about 870 
tons displacement, was awarded to the Columbia Ironworks, 
of Baltimore, for 247,000 dols. The contract for gunboat 
No. 1, of about 1700 tons displacement, was not awarded. 
There was one special bid of Cramp and Sons for 455,000 
dols., and one regular bid of Charles er and Sons, Balti- 
more, for 495,000 dols. It will require some personal examina- 
tion on the part of the Secretary before the contract for this vessel is 
awarded. The bids for cruiser No. 1, to be known as the Newark, 
were all above the limit, on account of a change in the design for 
the engines as compared with the original plan when the appropria- 
tion was made at the close of the forty-eighth Con; e bids 
erred to a board consisting of Captain Walker, Chief Con- 
structor Wilson, and Engineer-in-Chief Loring. The successful 
bidder will be required, within twenty days after the acceptance of 
his proposal, to enter into formal contract for the performance of 
his work, and to give a bond therefor, with sufficient sureties and 
with a penal sum equal to one-fourth of the amount of the bid, 
The cruisers must be completed within eighteen months, and the 
gunboat within twelve months, from the execution of the respec- 
tive contracts. Payments are to be made in ten equal instalments 
as the work progresses, from which 10 per cent. will be reserved to 
be paid on the full and final pletion of the contract, 

THE YORKSHIRE COLLEGE ENGINEERING SocieTy.—The second 
meeting was held on Thursday evening, December 9th, 
1886; the Hon. K. C. Parsons, M, Inst. C.E., in the chair. After 
a short discussion on the method of attaching a speci of wire 
rope in the testing machine, in which Messrs. Wicksteed, Drake, 
Cradock, Dolby, and the president, Professor A. Barr, B.Sc., took 

» Mr. Wm. Cleland, B.Sc., Demonstrator in the Engineering 
boratory of the Yorkshire College, then read his oa Re “The 
Compound as compared with the Simple or Nor motive.” 
He divided his paper into four heads, viz.:—(1) A description of 
the simple locomotive; (2) a history of the compound locomotive ; 
(3) to examine why the compound is economical; (4) to compare 
the results of the simple and pound | tive, 
describing the simple locomotive, he proceeded to give a short 
ive system, as descri! y Mr. Samuells, in a paper 
Siew the Institute of Mechanical Engineers in 1852, claimin 
him as the real inventor of the compound engine. He proceed 
to trace the growth of the compound, describing Mallet’s system, 
and its improvement by Borries in Germany. Coming nearer to 
our own times, he took 4 Ay system of F. Webb, followed b 
a description of that of . Worsdell, of the Great Eastern Rail- 
way; and lastly, of the type constructed this spring by the North 
British Railway Company (Nesbitt’s patent). As to the compound 
— being economical, he came to the conclusion that it was, but 
ly very slightly so at the present time. He thought, however, 
that more authoritative tests were required upon this point. As 
to the efficiency of the a engine, he thought that at 
present it was more suitable for heavy goods traffic, and that for 
express service thesimple rere wasat present the most economical 
and gave the best results, e had no doubt, however, that in the 
future the pound | tive would supersede the simple one. 
The discussion, in which the president, the cliairman, and Messrs. 
Wicksteed, Mannier, Silcock, Dolby, and Tempest took part, was 
adjourned till the next meeting, January 17th, 1887, 


MOTORS FOR ELECTRIC LIGHTING. 


TuE Council of the Society of Arts are prepared to award two 
gold medals and four silver medals for prime movers suitable for 
electric light installations. The medals will be awarded on the 
results of practical tests, the conditions for which are as follows :— 


1, The motors will bs divided into two classes, A and B, One 
gold and two silver medals will be awarded in each class, 
Motors in the working — is also 

inary portable or semi-portable non-condensing engines ; 
ordinary pertable or semi-portable condensing engines. Gas: Coal 

or water gas with producer; petroleum vapour; liquid petro- 
eum, 

B. Motors to which the working agent must be supplied.—Steam : 
Detached engines, non-condensing, without boilers: Detached 
engines, condensing, without boilers, Gas: Engines worked by 
illuminating or other gas; engines worked by raw gas without 
producers. Hydraulic: Water motors. 

2. Each class will be subdivided into two on eee declared 
to develope not more than 10-horse power, and those which will 
develope more than 10-horse power and less than 20-horse power. 
The horse-power herein mentioned is equivalent to 33,000 Ib. 
raised 1ft. high in one minute, as measured on the brake, 

3. The entrance fee will be £2 10s. per horse-power, to be paid 
on entry, 

4, ie Wuigetttten will be held unless ten motors at least are 


en i 
5. In case of no competition being held, the entrance fee will be 


6, The Council reserve the right of refusing any entry. 

7. All engines and beilers must be fitted =? accordance with 
the regulations of the Royal Agricultural iety, viz.:—(a) All 
boilers must be fitted with a steam pressure gauge. Before any 

ine can be worked, the pressure gauge must be verified by the 
judges, (6) There is no restriction as to the construction of steam 
engines or boilers, but the judges must be satisfied that the 
bursting strength of the engine or boiler is at least four times its 
working pressure, and that a hydraulic test of one and a-half 
times the working pressure has been satisfactorily applied. (c) 
Each exhibitor must declare the greatest pressure at which 
he pro to work his boiler or engine. (d) No old boilers, 
that is boilers that have manifestly been at work for a considerable 
time, will be admitted without special thorough examination and a 
certificate of aay = the judges. (e) Each boiler, of whatever 
form or size, must be provided with the following mountings :—Two 
safety valves, each of sufficient size, to let off all the steam the 
boiler can generate, without allowing the pressure to rise 10 per 
cent. above the pressure to which - a is set; two sets of 
gauges for ascertaining the water level; 
gauge, which must be tested and veri ed 

e t » for the p of receiving a pump ; 
one check feed valve immediately attached to the “bole, in 
addition to the ordinary pump valves, whenever the feed is 
introduced below the lowest safe water-level, or where there is a 
length of feed pipe between the engine and boiler. Vy ) Exhibitors 


must be provided with all the appliances necessary for taking the 
worki of the “agg oe pieces, for examination, should 
the pa beg ire it. (g) Shafting, belts, gearing, high-speed 
machi , any other exhibits likely to prove dangerous, shall 


rotected to the satisfaction of the judges, 
not relieve the exhibitor from his own 


be fenced and 
but such approval s 


bility. 

8. The points of merit considered of the greatest importance 
are :—(a) Regulari of speed as to revolutions per minute under 
varying loads. (1) rity of speed during the various parts of 
one revolution. (c) Power of automatically ir ks speed to suit 
arc lights. (d) Noiselessness, (c) First cost, (f) Cost of running. 
(g) Cost of maintenance. 


9. The tests will be carried out under the direction of three 
judges appointed by the Council of the Society of Arts, who will 
to the Council, and will confer with them on the awards. 
0. The Council will publish the awards in the Journal of the 
Society of Arts, They reserve the right of publishing descriptions 
of any of the motors, and the competitors must afford every facility 
for this purpose, 

11, The competitors must take upon themselves, in exoneration 
of the Society, all claims in respect of damage—if any—resulting 
from the testings, and must renounce all claims for compensation 
for ~ injuries, real or imaginary, that they may incur from 
alleged or actual imperfection in the testings, or from any state- 
ment in the report or description published. 

12, The competition will take place in London about May or 
June next. Entries must be sent in by February 28th, 1887. 

13. All costs of fitting up and working the motors must be 


borne by the exhibitor. e Society will provide the_brakes, indi- 
ape and apparatus, electrical other, necessary for making 
the tests. 


14. The Council reserve the right of withholding any or all the 
medals, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


As the year runs out, the Staffordshire iron market is being 
materially assisted in the maintenance of the fismer tone which is 
so tly desirable,and which happily, it is believed, will mark the 
early of the New Year, by the increased strength of the Scotch 
and Oleveland markets. In Birmingham this afternoon, and 
yesterday in Wolverhampton, the greatest satisfaction was 
expressed at the further revival which is seen this week in Glasgow 
and Middlesbrough, and the effect oannot but be of advantage to 
the trade of this part of the kingdom. The good position of the 
hematite market upon the west coast is another factor of 
encouragement, 

The inquiries and orders arriving for manufactured iron for 
delivery next year are good. Sheet makers this afternoon were in 
receipt of a large number of inquiries for execution over the next 
six months, The description of sheets n were mainly 
galvanising and hant Purchasers chiefly made their 


sorts. P 
offers at present prices, but makers were little disposed to accept for- 
ward business on such terms. They are convinced that prices of raw 


ter | material and of the finished article will advance. The maj vd = 


the makers were therefore content to book small additions to 
present orders. Prices were again very strong. Galvanising sheets 
of 24 gauge are firm at £6 10s., and 27 gauge £7 10s. 

There is no falling off in the activity among the galvanisers, and 
much gratification is exp at the cabled intelligence from 
Sydney of a decided improvement in that market, accompanied by 
a toalenay to advance in prices. The conditions affecting South 
American and Indian trade also continue favourable. Encouraged 

the prospects of a busy year in this industry during 1887, one 
of the black sheet making firms in the Tipton district, who have 
been recently contemplating entering the galvanising business, 
has now definitely resolved upon the venture. This week the 
contract has been signed for the erection of the necessary buildings. 
Prices are strong, ary oe in respect of a select few favoured 
brands are from 22s, 6d. to 25s, per ton in excess of the late mini- 
mum figure. As the black sheet makers advance their quotations, 
the less vanising firms will move upwards in their 


ous ising 
£10 5s, to f.0.b, Liverpool, is quoted for 
qualities. 
beat quality iron, peoullarly satisfactory that certain, of 
q 
marked iron firms are just now exhibiting increased 


in 
of the 
confidence in 


| returned. 
ry 
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the possibility of still sec a good market for Staffordshire best 
iron, in spite of all competition, They are determined that Staf- 
fordshire iron shall not only maintain its high reputation, but that 
it shall compel a sale. 

One best bar iron firm, in particular, has of late sent direct 
representatives to India and the colonies to uaint themselves 
with the exact needs of consumers out there, to send home all 
information which may enable the firm to command a market, 
This revived confidence, in the face of severe competition from 
steel and second-class iron, is of much promise, Karl Dudley’s 
bars keep at £7 12s. 6d.; bars of other best firms, £7; and second 
branded qualities, £6. Medium and common quality bars are in 
moderate call at £5 10s. down to £4 15s. 

Tho plate mills do not manifest increased activity, and competi- 
tion from other parts of the yo is taking off the bulk of the 
orders. Common plates are £6 10s., and boiler qualities £7 10s, to 
£8 10s., and on to £9 and £10 for superior makes, 

Strips, hoops, angles, and rivet iron find a moderately good sale, 
and the mills will mostly be able to keep going steadily up to the 
holidays, though we} may not have many orders to carry over 
into the new pm. arrow gas strip is quoted £4 17s, 6d. to £5, 
and common hoops £5 to £5 10s. Puddled bars are fetching more 
money, and £3 7s, 6d. to £3 12s, 6d. is now freely quoted, though 
some y Pas on are getting supplies at under these figures. Stocks in 
some makers’ hands are heavy, and the forges are not employed 
by any means so well as the mills, 

Steelmasters in Birmingham this afternoon reported a somewhat 
increased demand, and the settled anticipation was again expressed 
that next year will bring about a decided improvement, orks. 
alterations, and extensions are just now in progress by some local 
oteal femas, in the confident belief that these anticipations will be 

ii 


rea 

In no department of the market was the good effect of the 
stronger upward movement in the North more apparent to-day 
than in pigs. Sellers ot Midland and native pigs were in receipt of 

lenty of inquiries|for delivery over the first half of next year. 
They. however, acted with caution, since the e tation is 
indulged in that further advances are sure to be established in the 
early part of next year. The blowing-out of furnaces in North- 
amptonshire and Derbyshire of late, o to the unsatisfactory 
prices, has limited the supply by 5000 or tons per week, and 
- makers who are in a position to still accept business are v 
independent on the score of quotations. Some of them this 
demanded a 6d. to 1s, advance over jor yy last. 

Lincolnshire pigs were to-day quoted 41s. delivered here; - 
shires, 37s. . to 38s, 6d.; and Northamptons, 36s. to 37s, 
Deliveries of pigs are above the ber average, which is a very 
satisfactory feature. Hematites, in consequence of the large 
demands from the steel masters, are strong at 53s, to 54s, 6d, 
delivered here for forge sorts from the Cumberland and Lanca- 

Trcdeothen in tive pig trade is increasing. 

Production e native pi e . 
medium class pig iron makers are selling a ae rtion of their 
old stocks in addition to — a quick sale for their current make, 
Holders of stocks, in view of the improving ts, are less 
inclined to book forward at present prices, ~aae as pig iron 
from tbe competing districts is dearer. Best pigs are 52s. 6d. to 
55s.. and common cinder 28s, 6d. to 30s, 

Scientific iron making rather than rule-of-thumb work is extend- 
ing, 1 am glad to know, in this part of the kingdom. One direction 
in which this advance in manufacture is showing itself is in the 
larger number of manufactured ironmasters who are having 
periodically analysed the _ which find their way’to their 
puddling furnaces. Thus the managers are kept posted up with 
the exact constituents of the raw iron which they are working 
and greater uniformity in the quality of the rolled iron produced 
is guaranteed. There is, however, dance of room for the 
further extension of this practice, and in the best interests of 
trade it may well be hoped that further extensions will soon 


engines 
ironfounders are also 
fairly situated with contracts for mills and forge work, pipes, and 
columns. The light ironfounders report a steady trade. 

Some fair inquiries are again on the market for the Indian Rail- 
ways. One, w will be = acceptable, is from the South 
Indian Railway Company, which requires 4000 tons of steel rails, 
22,948 pairs of iron -plates, 99,520 steel fish-bolts and nuts— 
Ibbotaon’s patent—206, cast iron sleepers, 77,212 wrought iron 
tie- 158,250 wrought iron cottars, and 158,250 wrought iron 

ibs, For the Indian State Railways there are required wagon 

work, under frames, screw couplings, and buffers; and the 
Oude and Rohilkund Railway Company, is inquiring for ten six- 
whecled coupled 1 tives and tend 

From Invercargill, New Zealand, there comes an order for about 
1300 tons of cast iron water mains, and also for two high- 
horizontal engines and Galloway boilers, and two double-acting 
continuous deep well pumps. 

The South Staffordshire iron trade has sustained a loss in the 
death of Mr, Stephen Thompson, senior partner in the firm of 
ean ol 8. Thompson and Son, of the Manor Ironworks, Wolver- 

mpton. 

The death is also announced, at the age of sixty-four, of Mr. 
Frederick Wragge, one of the best-known and most 

members of trade. Mr. Wragge, who 
was a native o yshire, was for thi ears general manager 
of Earl Granville’s Shelton collieries 

The South Staffordshire Institute of Iron and Steel Works’ 
Managers had before them, at their meeting at Dudley on Saturday 
a paper by Mr. R. Edwards, of ,on ‘The Impurities of 
Tror, and the method of dealing with them.” The paper was of a 
technical character, and the’ author Ley aye the opinion that 
ironmasters and ironworks’ managers would be doing much to com- 
bat the foreign competition with which they were threatened by 
informing themselves more fully of the chemical proporties of iron 
making, He lauded the puddling furnace for its reliability, and 
the uniformity of results which it gene gave, and expressed 
the — that the only furnace that could at all compete with it 
was the Siemens open hearth. In the discussion which followed 
blast furnace practice was referred to, and several members 
the strong 0; el with their con- 
struction, caused muc! yu! their liability to luce 
scaffoldi onaber dia- 


‘olding. The best form of lines were those with a 
meter at the top, gradually increasing down to the bosh. 

The compressed-air power scheme received the 
attention of the North Staffordshire Mining Institute at their 
meeting, at Stoke-on-Trent, on Monday. Mr. J. Lucas explained 
that the object of the scheme was to substitute compressed air 
for steam for driving the numerous small or moderate-sized factory 

. engines in a district of Birmingham, and it was in contemplation 
to apply the same principle to the Potteries. The air would be 
compressed to a pressure of four atmospheres by large air-compress- 
ing engines worked by steam at a central station, and be conveyed 
in mains through the central streets of the district, and from those 
mains service pipes would be taken off to the various power users. 
An Act of Parliament had been obtained, and all the necessary 
made, 

e question of improving the canal communication between 
Birmingham and Bristol is not being allowed to drop. To-night 


—Thursday—the Mayor of Birmingham is announced to preside at 


at Hotel, at address on the 
mprovement of Canals,” specially wit erence to th te 
from Birmingham to the Bristol Channel, will be delivered by Mr. 
rt Capper, secre to the Swansea Harbour Trust, Mr. 
Capper is an authority 
docks and navigation. 


The Oradley Heath chainmakers are buoyed u ublic 
port in thelr endenvours to secure an advance La They 


do not make such p 
confidence the issue of the s e. 
trade are being considered by them, and they have determined to 
present a memorial to the House of Commons, praying that an Act 
should be passed prohibiting all girls under the age of fourteen 
from working in the chain trade. 


further tramway lines in Birmingham until the cab! 
been fairly tried. 

Parliamentary notices of their intention to apply for powers to lay 
down a double line of tramway in Broad-street and the neighbour- 
— but they are opposed 
t 


year, and this has 

who have recently booked a tol: 

six months of next year, at an advance upon their then current 

om, have now put up their list prices 9d. 

equa 

forge, and 39s, for No, 3 foundry, less 4 per cent, In some of 


delivery equal to Manchester the ave 


considerable eminence upon questions of 


ey 


as they anticipated, but they await with 


Several matters affecting the 


The Wolverhampton Chamber of Commerce, at their meeting on 


Wednesday, received a letter from the Secretary of State for 


Foreign Affairs, in which Lord Iddesleigh, in accordance with a 
request of the Council, forwarded information which had been sup- 


lied by the English Consul at Madrid. e locks in common use 


fn Spain, it was stated, were not what would be termed in England 
first-class articles. ran were very cheap and met the 

ments of the people. En 

no market in Spain, but a few foreign locks—French, and 
German—were sold. 
were in the North of Spain, at Arreparaleta and Mondragon, 
Lord Iddesleigh further stated that a collection of locks had been 


uire- 
glish locks up to the present had found 


y 
The most important manufactories for locks 


mised to the English representative in Madrid, and they would 

forwarded to the Chamber. 
There is at present a strong opposition to the neue down of 
system has 


The Central Tramways Company have renewed 


the inhabitants whose property, 


declare, will be prejudicially affected by the change. 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 
Manchester.—During the past week the market, so far as pig 
an 


iron is concerned, has shown a strong, hardening tendency, 
there has been some further upward movement in prices. 
however, has been due more to outside influences than to any real 
improvement in trade here. The condition of the large iron using 
branches of industry in this district, although the tone, as regards 
the future, is decidedly more hopeful, does not at present show any 
appreciable improvement, and with the close of the year there is 
rather a contraction than an oqpenns of buying. The 
received, during the last few days, 


This, 


of the improvement in the 
American iron trade, and the advance there in prices, have tended 
to strengthen the belief to which I have referred in previous “‘ Notes,” 
that a considerable trade from the United States may be looked for 
next year; these, with reports also of improvement in many of the 
foreign markets, and the strong upward movement in warrants from 
Glasgow, have naturally had a stimulating effect upon the market 
here. A good deal of anxiety has been shown to secure long 
forward contracts, and there has been a considerable inquiry from 
merchants for extended deliveries into next year. ers, how- 
ever, have shown a decided disinclination to commit themselves 
to anything like long forward engagements, and for both local 
and district brands makers have in some instances put up their 
prices. Hematites, although firmer, have not shown any appreci- 
able advance upon last week’s prices, and for some classes of 
finished iron late rates are scarcely being maintained. 

The Manchester iron market on Tuesday brought together a full 
average attendance, and there was a good deal of animation in 
the market, although the actual business doing was comparatively 
small. Reports of tow ae prospects in some of the foreign 
markets, and anticipations of a large trade coming from America, 
which were freely expressed, tended to produce a buoyant tone 
and the t feelin was one of hopef: 

elivery 


‘ulness 
‘or the future. For forward considerable sales of 


pig iron could have been made, but makers were not disposed to | fid 


entertain the offer put forward oe and as for present re- 
uirements, there is very little iron ly wanted. Actual transac- 
ms were of no very great weight within the last week or so. 
Some moderately bg sales have been made for delivery into next 
toa — rices. Lancashire makers 

ly quantity over the first 


ton, and for delivery 
to. Manchester the present minimum are 38s, for No, 4 


the district brands much the same kind of thing has taken place; 
one or two of the Lincolnshire makers have booked moderately 


large orders at rather low figures, and they have now put up their 


ces about Js, per ton u 


the minimum rates, practically 
ringing them up to the f r 


list rates of other makers, and fo: 
rage prices are now 36s, 6d. to 
37s, 6d. and 38s., less 24, for forge and fo Lincolnshire, with 
40s., less 24, the minimum quoted price for byshire foundry 
delivered here. Outside brands offering in this market have also 
in some instances shown a marked advance u late rates, some 
of the Scotch makers ques 2s. per ton above the prices they 
were prepared to take last week, and there has been a decided 
stiffening in some of the Middlesbrough brands. 
Hematites have shown more firmness, but there has been no 


large weight of business offering, and there has been no material 


actual advance in prices, good No. 3 fo qualities being still 


obtainable at 53s. 6d. to 54s, per ton, less 2}, delivered into the | 1885 


Manchester district. 

In manufactured iron a steady trade continues to be done in 
bars and sheets, which are firm at £5 for bars and £6 10s. for 
sheets, delivered into the Manchester district, and with makers 
ry i to book for early specification at these figures; but 
for hoops there is only a very poor demand coming forward, and 
figures, . per ton being now the average price that is bein 
obtained for hoops delivered equal to Manchester. ‘ 

There seems to be a more cheerful tone in the re that I get 
here and there as to the prospects of the engin branches of 
trade, and amongst boiler makers there is more actual work coming 
forward, whilst the large orders which are being given out by the 
Lancashire and Yorkshire Railway Company for ] tives 
upwards of forty having been placed recently with a local firm, and 
these being now followed by another sixty, are giving a little stir 
to the locomotive building trade, Beyond this, however, there is 
no present actual improvement in trade in this district, and the 
inquiries which are now coming forward show rather a falling off 
than otherwise with the close of the year. A rather more hopeful 
tone characterises the reports issued this month by the leading 
trades union societies connected with the engineering branches of 
industry; but it can scarcely be said there is any very appreciable 
improvement so far as the condition of employment is concerned. 
The returns of the Amalgamated Society of Engineers show cer- 
tainly a decrease in the number.of unemployed on the books, butit 
is so slight as to be almost imperceptible, and the number of members 
in receipt of out-of-work sup remains at about & per cent. 
for the whole of the society, far as the Manchester district is 
concerned there is no improvement whatever, and, as compared 
with other districts, the number of members in receipt of donation 
benefit is above the average, and amounts to about in r cent, of 
the local membership. The reports sent in from the various 
branches of the Steam Engine Makers’ Society are decidedly better 
in tone, and there is, if not a large, a satisfactory decrease in the 
number of unemployed, the members actually receiving out-of- 
work support being now under 4 per cent. of the mem ip. The 
reports as to the condition of trade show that an improvement is 
beginning to be felt in stationary engine shi marine centres are 
better, and some of the iron and colliery districts show a slight 
improvement, The Bolton and St. Helen’s districts, which have 
been extremely quiet, are better off for work, but in the Manches- 


ter district trade is still only dull, and with the exception of a few 


firms engaged chiefly on special work, there is not much doing. 
The nominations for the post of general secretary to the Amal- 
gamated Society of Engineers, in the place of Mr, John Burnett, 


have now been sent out by the council, and they show that two of 


the candidates have withdrawn, one of these being Mr. John 
Wilson, the present acting general secr 

virtually 

chester district, and Mr. John 
secretary at the head office. 


etary, and the contest now 
'y lies between Mr. Robert Austin, the secretary of the Man- 
Anderson, the third assistant 


Since the presentation of the report of the Manchester Ship 


Canal Consultative Committee, several meetings of the board of 
directors have been held, and although nothing definite has tran- 
ee as yet, I understand that a d 
short] 


efinite scheme will very 
ly be put forward, and this in such a manner as to afford a 
et aes guarantee that the project will be successfully carried 
orward. 

The Manchester and Salford Trades’ Council, in their annual 
report which they are about issuing to their members, do not take 
any very sanguine view as to the prospect of an early improvement 
in trade, and the most they can say is that evidences are visible of 
some slight change for the better. As to the causes of the depres- 
sion in trade which has been so long experienced, the il set 
down over-production as one of the powerful factors, and it is 
urged that the extraordinary improvements which have been and 
are continually being made in the manufacturing power of 
machines and in oaeneme for saving labour, although they have 
been a great benefit to humanity in some respects, and in some 
branches of industry have lightened the burden of labour, have, 
k er, NOW hed such a stage of development, and have intro- 
duced so great a competition with the muscular powers of man 
—— could not be regarded as an i 


There is still only a moderate business doing in the coal trade, 
and even in house-fire coals the usual winter advance in prices has 
so far been only very partially carried out, whilst for other sorts of 
fuel for iron making, steam, and general trade p' prices, 
with a few exceptions, show little or no improvement whatever. 
At the pit mouth best coal averages 9s.; seconds, 7s. to 7s. 6d.; 
common house coal, 5s. 9d. to 6s.; steam and —_ coals, 5s, to 
5s. 6d.; burgy, 4s. 6d. to 5s.; best slack, 3s. to 4s.; and 
common sorts, 2s. 9d. to 3s. per ton. 

For shipment there is a tolerably demand, with 7s. to 
7s. 3d. per ton being got for steam coal delivered at the high level, 
Liverpool, or the Garston Docks. 

Barrow.—There is a quieter demand this week for all qualities 
of hematite pig iron, and the market generally is weaker. But 
most makers are very in their dealings with buyers, and 
although Yee g have been reduced, and now stand at 45s. per ton 
net at m ’? works for prompt deliveries of Bessemer pig iron, 
some of the best makers are not selling, nor are they offering to 
sell, parcels at such rates, believing as they do that, after the turn 
of the year, trade will improve and prices advance. The business 
doing in Bessemer iron is quiet, although the consumption is well 
maintained all round. The business doing in forge and foundry 
iron is quiet, and prices stand at 44s. 3d. per ton. The output of 
the furnaces is fully maintained, and it is probable that stocks will 
also steadily held until a rise is experienced in the markets. 
The steel trade remains very brisk, and makers have great hopes 
of a continuance of ~ pe throughout the greater portion of next 


the pr 
The rail trade is especially brisk, and the mills are fully employed 
e value of 


ently 
at Barrow has been settled by a compromise in the a 
diminution of pay for night-work. Some orders for boilers and 


and Hoobarrow samp The coal trade is steady, and both coal 
and coke are firmer. Shipping is fairly employed, considering the 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


THE South Yorkshire collieries sent to Hull last month 130,944 
tons against 128,264 in the co: ding month of 1885; for the 
eleven months the weight is 1,297,968 tons against 1,210,648 from 
January to November, 1885; the i thus ting to the 
large total of 87,320 tons. Denaby Main is at the head of the 
list with 13,328 tons. Russia is again the leading customer, 
having taken during November 6739 tons as com with 5062 
tons in the corresponding period of last year. For the eleven 
months from January to November, 1885, the weight taken to 
North and South Russia from Hull was 133,482 tons, an increase 
of 18,679 tons on the quantity exported for the eleven months of 


The middle of December finds hematite iron for the Bessemer 
and Siemens processes rather under the quotations for December, 
1885. The comparative course of values may be indicated. On 


and 52s, 
49s.; on September 1, 49s. and 48s. On December 7, 1885, hema- 
tites suddenly jumped up to 52s. 6d. a ton, but did not remain 
long at the figure. Since early in September, there has been a 
steady upward movement to about 51s. and 52s. per ton, and the 
market is very steady. The present rise in hematites is mainly 
due to the advance in freights of about 1s. 6d. per ton. A steady 
decline has marked forge iron—from 36s. to 33s, per ton. or rather 
less. A firmer tone is at present perceptible; but there is no 
change for the better in the common iron trade, which could 
scarcely be worse. 

The year drawing to a close has been marked by singularly few 
trade disputes, and not a single strike in our staple industries. At 
Workington, however, the steel workers of Messrs. Char 
Cammel and Co., of the Cyclops Works, here, have struck, with 
the employés of another company, for an advance of 15 per cent, 


in wages. . 

In the edge tool trades the manufacturers have their books well 
filled, chiefly on continental and Australian account, A very large 
business is being done with Germany, which takes the finest 
quality of tools produced. It is somewhat extraordinary that the 
country which supplies us with the poorest goods which enter our 
markets should require our best productions; ~ it is easily 
accounted for. The German workman insists on having English- 
made tools to fashion his wares. The German merchants have 
command of the business in Austria, Roumania, Servia, and 
Bulgaria. <A large quantity of English-made tools were at one 
time re-exported from Germany to Spain; but now that the 
Spanish tariff has been rendered less prohibitory, this is about 
atanend. Spain, it is anticipated, will soon draw her — 
direct, in edge tools as well as in cutlery, the duty on the latter 
goods having been reduced from 30 to 15 per cent. 

South American orders for sheep shears have been very satis- 
factory this season, and local firms are now e on orders for 
North America and California. These markets are also yielding 
good orders. A pleasant feature of the sheep shear production is 
the revival of activity in South Africa, particularly in the Cape of 
Good Hope district, There is no ‘‘boom’’ to speak of, but a steady 
demand has set in for edge tools qevealiy as well as shears, saws, 
and files. The Cape is also ordering cutlery more freely, and on 
the whole the signs are more cheerful than at any time since the 
Transvaal retrocession, 


ordinary heavy sections of rails is maintained at £3 17s. 6d. oe 
ton net at makers’ works, There is also a steady tone in other : 
qualities of steel, and the prospects of the new year are encourag- 
ing for Jmerchant. qualities, forgings, plates, bars, wire, nails, and 
the miscellaneous other products of this district. Engineers are 
well employed on marine work, and an improved business is con- k 
place, repairs to ships have been placed. ibe tone Of the nmisned iron 
The engineers and machinists are, on the whole, fairly engaged, trade is steadier, and a fair but not active trade is doing. Iron ore 
some of the leading firms being active on home orders for the finds a good market, and prices remain at from 9s, to 11s. per ton, 
, the latter being the quotation for the best ls of Lindal Moor 
time year, are = 
| 
1885 and 1886, the values were ; 2s. 6d. 
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For spades, f shovels, and similar articles, there is a good ton; No, 3, 44s. 6d.; Coltness, 53s, and 45s.; Langloan,| Plates have been going up, and all at 13s, have been quickly 
home and eon Na demand. The improved shapes and Bs. 6d. and 44s. 6d.; Summerlee, 52s. 6d. and 44s, 6a.; Calder, | cleared. Quotati range up to 14s. for ordinary cokes, some 
inished weight of the newer patterns are telli vo on | 49s. 6d. and 43s. 6d.; Carnbroe, 45s. and 42s,.; Clyde, 46s. 6d. | offering for 13s, 6d. to 13s. 9d. Siemens steel are in good demand 
the Colonial and foreign markets, as well as in the home di and 42s,; Monkland, 45s. and 41s,; Govan, at mielaw, 45s. | at 14s.; some makers ask 14s, 2d, Ternes are steadily up to 
where foreign-made are still too frequently seen. and 41s.; Shotts, at Leith, 47s, 6d. and 45s. 6d.; Carron, at G: - | 14s, It is expected that prices all round advance, 80 many 
It is interesting to note that the average price of steel exported | mouth, 46s. 6d. and 43s. 6d.; at Ardrossan, ag orem 
last month was £7 10s. This quotation somewhat damps the | and 42s, 6d.; Eglinton, 44s. 6d. and 40s.; Dalmellington, 46s, and Last week Swansea makers shipped nearly 25,000 boxes of tin- 
ardour with which the increased volume of business is regarded. It | 41s. 


is more evident, month by month, that the steel sent 
largely of the Bessemer and other low class steel. This is 
particularly the case with all markets, and more particularly in 
the business done with the United States. For fine saws and other 
noted tools the Americans still call for ——s trustworthy 
crucible steel, but it is quite clear that the of 

not now in that direction. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


THE Cleveland pig iron market has been in a somewhat excited 
few days. Consumers have shown consi- 
derable ge several sales have been made at 
advanced rates, ers, however, are unwilling to commit them- 
selves far ahead, and consequently the amount of actual transac- 
tions has been limited. At the beginning of the market held on 
Tuesday last, buyers were very eager, and paid as much as 34s. per 
ton for No. 3g.m.b. Later, when less favourable reports had been 
received from Glasgow, a quieter tone prevailed, and 33s. 6d. to 
33s. 9d. were the prevailing figures for No. 3, for prompt delivery. 
The total sustained advance on last week’s price is therefore 9d. to 
1s. per ton. Makers generally refuse to take less than 34s. 6d. per 
ton for No. 3, and some even ask 35s. The demand for forge iron 
is poor, and sales have been made at 31s. 9d. per ton, which is 
only 6d. per ton advance. 

Warrants have risen in value from 32s. 9d. to 34s. 3d. per ton, 
sales at the latter figure having been effected at Glasgow. 

Messrs. Connal and Co.’s stocks at Middlesbrough and at Glas- 
gow showed last week increases in both places. The quantity held 
at Middlesbrough was, on the 13th inst., 299,238 tons, or an 
increase of 363 tons. At Glasgow the stock was $40,180 tons, or 
an increase of 100 tons. 

Shipments from the Tees continue satisfactory for the time of 
6000 ess than during the correspon portion ‘ovember, 
but 6000 tons more than in December 1885. 

The value of , exclusive of coal and coke, exported from 
Middlesbrough during November, was £150,872, being an increase 
of £43,320 as compared with November last year. 

The tonnage of new vessels built at the Hartlepools this year 
will fall considerably below that for several previous years. Messrs. 
W. Gray and Co. have built eight vessels, six of iron and two of 
steel, with a total capacity of 13,117 tons. Messrs. E. Withy and 
Co. have built only one iron steamer, of 2176 tons burden. 

e new operations are causing the north side of the 
Tees, opposite to Middlesbrough, to look exceedingly lively—indeed. 
that part of the district may be said to have an active and 
Prosperous appearance beyond any other. The wooden erections 
towering up to a considerable height, which indicates bore holes in 
progress, are becoming quite prominent features in the landscape ; 
and the telegraph poles and wires crossing the marsh land in every 
direction suggest that each such erection is an active centre of 
business, reqiiring frequent communication with the outer world. 
Some foreshore land in the neighbourhood of these bore holes has 


recently been valued at over - mgt ed in the belief 
that salt might be found below. the Middlesbrough side of 
the river similar foreshore land used formerly to be sold at about 
one-third the above figure. 

It seems that steamship owning is beginning again to become a 
paying investment, provided the management is good, and the first 
cost of the vessel is small. Iron screw steamers, nearly new, and 
which have been laying up until better times, may now be bought 
at from £5 to £6 per ton of carrying capacity. Such vessels 
employed in the Baltic or Mediterranean conden « at present rates of 
= will pay as much as 15 per cent. to their owners. As they 
could naturally be insured for an amount which would completely 

tored 


again invited its friends to see one of its triple expansion marine 


offered by can have heen 
is lal iifficulti 


that at all events it is premature. The Northumberland coal- 
€ r scale, and obtain, if 
possible, a reduction of wages to the extent of 15 per cent. The 


clined, negotiations are for the present broken off. The men’s case 
has been conducted by Mr. Burt, M.P., and Mr. Fenwick, M.P. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market has been excited this week, in con- 
sequence of of warrants ha advanced to a higher 
than has been reached in the course of the present year. The con- 
tinually recurring accounts of improved trade in the United States 
have had a powerful effect upon the market; and although stocks 
are large, and the market for g.m.b. limited, some of the better 
brands of makers will have become scarce, and the other conditions 
of the market at the moment are such as to favour an upward 
movement. 

wo weeks, the num i 
. reduced, and those producing hematite increased. a oon 
quality of pigs is in request among the workers of steel, and the 
total make of it is going into consumption at home, so that there 
is not the same necessity of adding to stocks as before, even when 
the ce ee were small. In the past week the shipments have 
ey were tons, as compared with 4289 tons in preceding 
week, and 5086 tons in the same week of 1885. 

Business was done in the warrant market on Friday at 43s, 3d. 
cash. On Monday there was increased disposition to 
and the quotations advanced to 43s, 9d. ‘s market was 
very excited, and in the forenoon the cash pri warrants was 
run up to 44s, 4d., coming back to 43s, Sl cotta in to 44s., 

josing with sellers at 44e.0}d. cash. On Wednesday the quo- 
tations were from 43s, 114d. to 43s. 94d., and back again to 44s, 1d. 
cash. To-day—Thursday—the market was quieter, with business 
at 44s. to 43s. 8d., closing with buyers at 43s. 9d. cash. 

There has been a very mark: in the prices of makers 


ed advance prices 
iron :—Gartsherrie, f.o.b. at Glasgow, No. 1, is quoted at 49s, 6d. 


de- | blooms also are in demand, and good 
America. 


Makers of malleable iron are speaking of increasing their prices 
owing to the state of the iron market, and it is possible that 
there may even be a further increase in the price of steel. 
ing for several weeks at the 


gate the value of the gas as adapted for lighting. 

The Scotch hematite pig iron trade is ming very busy, and 
in the course of the past week a number of additional furnaces 
have been put on to the production of hematite, in order to supply 
the necessities of the local makers of steel. 

In the _ week there was shipped from Glasgow locomotives 
worth £1345 for Calcutta, and £7: for Bombay; the hulls and 
engines of two stern-wheel steamers, value £16,200, for Rangoon ; 


machinery £60,000, of which £52,000 is a marine engine for a | ; 


Russian war vessel sent to Sebastopol, and £5000 a marine engine 
for Calcutta; sewing machines, £2330; steel goods, £6800; and 
general iron manufactures, £26,500. 

The coal trade has not been quite so brisk in the shipping depart- 
ment during the past week, partly owing to the detention of 
vessels by the recent stormy weather. At Glasgow 20,647 tons 
were despatched ; Greenock, 174; Ayr, 5336; Irvine, 2008; Troon, 
6463; Leith, 3422; Grangemouth, 5292; and Bo'ness, 4593 tons. 


For splint coal the inquiry on the part of ge is good, and the | pars, 


prices are well maintained, while the rates for other qualities are 
ham: reported to ha juired 
essrs. Merry and Cuninghame are ve acq 
the mineral leases of Spittalhill, which at one time belonged to the 
Clyde Coal Company. 
ere is again some trouble with the colliers in the Glasgow 
district. It was expected that they would work quietly till the 
beginning of the New Year, but as it is reported that one of the 
coalmasters in the district has given a second 6d. a day of an 
advance of wages, the men seem to be of opinion that they can 
force the increase over the whole district. 

The miners at Newbattle have recorded an advance of 10 per 
cent. and a 1d. extra per ton, and those at Arniston have com- 
menced working eleven days a fortnight on 10 per cent. advance 
and 2d. per ton on the rough coal and 3d. on the parrot coal. 

The miners of Ayrshire have a resolution recommending 
the men of Cumberland to make an immediate demand for an 
advance of 10 per cent., while the miners of Ayrshire will demand 
another 6d. day; and in the event of this not being conceded 
early in January, measures will be taken to enforce the advance. 
They have also resolved to make the eight hour day general. The 
connection between Ayrshire and Cumberland is that both places 
supply the same markets. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

id at a large meeting of colliers on Monday in Tredegar. It was 
also resolved to divide South Wales and Monmouthshire into four 
divisions, for the better working of the scale by efficient representa- 
tion. Meetings were called for Merthyr on Saturday, and Aberdare 
on Monday next for the same and other objects. 

Considering the stormy weather, the foreign coal export trade 
has been tolerably in respect of quantity, though prices 
remain in the old groove. Rhondda coals are quoted as low as 
7s. 3d.; best, 8s. 6d. Small steam is in less demand, and market is 


The infi of the ther was shown on the Ne coasting 
trade last week, the total being under 20,000 tons. As for Swansea, 
tho and the there tx, thes 

e ordi uantity, an: great complaint there t 
the repair of this week constitutes the principal work of the 


port. 
The Albion, the last of the large collieries now sinking, is pro- 
e township that is springing up, an the new coal waggons 
ing 0! ion wagons; so the management a ity 
Harris’s Navigation is doing well. The outputis well maintained, 
and the hillside, which a few Lage was a wood, now harbours 
a tion fast closing u people. But here, and at 
similar collieries visited, the fact was only too apparent that 
capacity is far in excess of requirement. ‘* Half work” may be 
stated as describing pretty accurately the condition of things at 
most of the collieries. 
Improvement is shown in the inquiries for steel sleepers; 
cargoes are being sent to 


f | falling. House coals rather flat. 


Coalowners are somewhat disheartened, 
but ironmasters are more hopeful. I see that Treforest is to be 
fitted with the Siemens plant. i are busy at work. The 
old Anchor Works of Wood’s at Pentyrch are being 

De Bergue’s appear to be renovated ready fora start. Dowlais 
and Cyfarthfa are more lively, and the same may be said for all 
the principal works. 

e ee ee oe with which movements are watched was strongly 
shown at the late little spurt in the rail trade. Every industry 
dependent wanted the “first bite.” Ore went up, coke went u 
and if ironmasters had not shown considerable skill, any si 
benefit that was derived would have been more than lost. 


separate, and then the accident to be feared is the breaking of 
the chain, which may be modified by the fork 


Public feeling is aroused at Swansea on the subject of dry dock 
accommodation, a large vessel, the Peveril, having been sent to 
Cardiff to be dry docked, her projecting rudder preventing its being 
done at the sister 

In the tin-plate trade, the braw! amongst the men has been 
followed by the louder brawling and destructive efforts of the 
storm, and at several works stop have been the result. Last 
week the make was about one- the average, and prices in con- 
sequence have goneup. This better price is waking up some of the 
works which have been idle, and Iam glad also to record restarts 


utilised, and | Peing. 


tes. Present stock 159,497 boxes. 
Wernddu Colliery dispute is still unsettled. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 
THE improvement in the different iron markets of this country 
not only keeps up, but in some branches has even increased, In 
the former cases, the books being well filled with orders and the 
combination being in force, it has been possible to raise the prices 
a little, whilst from all these causes prices have become firmer all 
round where no rise has as yet been effected. There is more 
general confidence, and buyers find it more and more difficult to 
make contracts at old figures for forward delivery. In Silesia the 
situation is much better than it was; the pig iron prices have 
settled down with firmness, and merchant bars have also lately 
gone up, though it is questionable if the rise will last > as 
the Wrought Iron Convention could not be established. Ores 
up, and have even risen a trifle in — and freights of Spa 
e dearer. iron has 


nation be definitely formed. Thin sheets are in very urgent 
request, and thirty-seven firms rolling these sheets have just sent 
out their circulars decreeing that henceforth Nos, 1 to 10 shall be 
at ground price; 11 to 15,5; 16 t019,10; 20 to 21,15; 22, 20; 
23, 30; 24, 40; 25, 50; and No. 26, 60 p.c. extra. The price is 
still rising, and is at present noted at M. 130, occasionally at 
132p.t. Of wire rods there is nothing new to report, and the same 
may be said of steel rails, but if the steel works could accept the 
prices offered their books might be filled up with foreign orders for 
along time to come for ingots, slabs, blooms, billets, and sheet 
bars for American account chiefly. Here and there a few orders 
seem at last to have found their way to the machine shops, but in 
general there is great complaint of want of work, still these few 
orders inspire re of speedy improvement. The ‘ounders 
did not do so well last month, the prices scarcely covered the cost 
of making, and receded during the period. 

In Belgium the market is again firm, not so much on account of 
the domestic demand, though some of the iron are well em- 
ea as because of the foreign orders coming in, which enables the 

vention to keep firmly to its quotations, It would seem that 
English houses wishing to contract there for iron, to be used in 
constructive work for India, have not met with the readiness, on 
the part of the Convention, to contract at the they expected. 
It might be reasonably asked, what a ish firms over to Bel- 
ium to place orders which could most likely be better executed in 
d? There can be but one reply, namely, to gain a few shill: 

per ton. But this can way be to the loss of aeeeeany Hate for it 
well known that, copes, or quality, Belgian iron is no cheaper 
than English. It is to hoped that a strict supervision of the 
finished structure will be exercised, or the Indian Government may 
some day have to suffer. This is Free Trade certainly, and to raise 
a question about its dogmas is heresy; nevertheless, it is hard to 
ieve that this phase of it, at any rate, brings any advantage to 
either India or England. The same ing applies almost 
equally to the orders for rails for Australia, which come here and 
are paid for out of loans subscribed for by English le; and it 
should not be overlooked, that in this way not ‘aly 0s English 
works suffer, but the shipping interest as well, in the carriage of 
the goods to their destination, whilst it nourishes the maritime 

irations of our rivals, 

ere is a mania just now for establishing branches abroad. 
Those for Russia have been mentioned, then there was a talk of a 
South German firm starting a branch locomotive factory in Italy, 
and now it appears ‘‘The Berlin Maschinen Fabrik ” contemplates 
establishing a work for the manufacture of torpedoes in ’ 
where the chief of the com —Herr Schwarzkopf—and an 
assistant now are, as is said, for the of making the pre- 
liminary rete seer ae for it. A short time ago the same firm sent 
six experienced workmen to Constantinople to fit up torpedoes for 
the Turkish Government. Whether these branch ments 


he irony of fate, however, willed 
exactly the reverse, for the whole world has been opened up to 


be diplomatically driven out of their heads. It has 
been remarked in a continental paper that nowhere has it 


smuggled—sic—itself into China’s good We there is 
time to deliberate 
3; but still no time 


from our diplomatic agent, a — one, as has a. been 
urged in this place, should be employed to watch over and take care 
of our interests, and see that we do not come in the last for the 
race which is sure to come off sooner or later between the 
nationalities concerned. 


Mr. Rosert HOGARTH PATTERSON, well-known writer on 
finance, and. who was for several gl a gas referees 


under the Board of Trade, died on Mond 


Blochairn works of the Steel Company of Scotland with Archer’s 
process for heating furnaces with gas made from intermediate oils 
are pronounced to be highly successful. The same process is also 
being tested as supplying gas for lighting purposes, and it is 
reported that it has given astonishing results, the gas being quite 
as good as that made from the best coal, while it can be manufac- 
ee tured at about a third of the present cost of coal gas. The inven- 
tion is causing quite a flutter of excitement among the Scotch oil 
Pt companies, and the Corporation of Glasgow has appointed a com- 
mittee, with power to employ scientific assistance, to fully investi- 
maintained its price this week in Rheinland- Westphalia, and stocks 
decreasing. Spiegel has again risen a little, and export 
brisk. Forge pig finds ready sale, and the prices have a tendency 
to rise continually. Bessemer and basic pig are still neglected, but 
not quite so much so as lately. In foundry pig there is a slight 
improvement, inasmuch as quotations are nt Aa to. In bar iron 
there is an undeniable improvement, and the mills are still fully 
employed ; so that some of them were able to command M. 2 to 3 
per ton rise. At a recent tendering for railway stores not one 
tender was below M. 100, whilst all the others rose to M. 105 per 
on. which plainly indicates the advance in prices of wrought iron 
Girders are noted M. 7 in advance of former prices, and not 
fs, which was mentioned as probable in last ~ Boiler and 
common quality nego show a decided change for the better in 
rice, but here also much will depend upon whether the combi- 
total loss. Perhaps the worst thing for owners is to keep their 
vessels till they become obsolete in type or in machinery. In that 
case it must require a considerable annual deduction from the divi- 
dends to maintain the principal sum at its original value. 
The Central Marine ineering Com of Hartl 1_has 
engines in Movion. e engine in question cylinders in.. 
42in., and 68in. in diameter respectively, by 45in. stroke, and is 
capable of working up to 1400 indicated-horse power. It is intended 
for a screw steamer called the Maryland, and is secured to one of the 
erecting tables in the large machine shop. The trial was successful 
in reply, have Gesiinal to accede to tie demand on thes ee and suite visiting some work or other in Germany, Belgium, or 
“— England, and some days since the Chinese Minister of Commerce 
paid one to Krupp’s establishment at Essen. After the two wars 
with China, it was triumphantly proclaimed that now China would 
General trade is said to be waiting upon Providence, but iron and whilst abouts 
ail ate Sis ES Re coal are waiting upon general trade, and with its improvement our | *1)' directions. Whethes the nations which made the greatest 
SS sacrifices to attain this will reap their due share of benefit 
from them seems a matter for speculation, For the time 
ee Germany is unquestionably the favoured nation, and 
; his moment war ships, marine engines, torpedo-boats, 
engines and torpedoes, guns and projectiles of all sorts are being 
made for China here, and probably other things besides. If John 
Chinaman requires —- from a hobnail to an electric plant, 
the Germans are on the look out and are sure to be at hand, and, 
it is said, are the most accommodating of all those seeking for 
orders, The Belgians pin their hopes of great success upon the 
fact of their country being only an insignificant Power, from —_ 
is now su judize before the coroner concerning fatality | th Chinews Government hae nothing, fear, wheres 
on Cefn Pennar incline, by which three colliers were killed. These | powers with which it enters into relations. This fiction should 
mep were riding to their work upon the incline when a collision 
issue, it sho to such an arrangement as to prevent any- Hi : 
thing of the sort. The up and down lines should be distinct trepspired that England. its 
nected = - - 
; : should be lost in taking the proper steps to be efficiently repre- 
ee at Aberdare and another at Swansea are in the sented, in so far as English indeastes fs conmeennd. It is not enough 
~ that it should be represented by merchant firms out there, because 
there is a certain amount of the political element mixed up in the 
matter which must be reckoned with. So as little is to be e ted 
Where Works have stopped OWing dillerences in the Matter 
: wages. Pontymister starts this week. There are disputes still 
pending at Aberavon affecting 1000 men. 


F. H. Kin, Cinghatn, Watford, Herts, od 
R.0. B.N., Trent-road, Brixto 
A. Kennedy, Ailsa H hes ose, Bathe 
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AMERIOAN NOTES, 


(From our own Correspondent.) 
New York, Dec, 4th, 

Tue orders for foreign material are likely to be 
of very large dimensions during January. Agents 
have been in negotiation with consumers through- 
out Pennsylvania and Ohio, and the requirements 
for the coming six months are being carefully 
estimated. The opinion prevails that no re- 
actionary tendencies are at work either in the 
iron trade in any branch of 
activity. nsumers feel obliged to 
higher’ peices now asked, and tod wih do's do so 
without even et Steel billets are well. 
ing in Pittsburgh at 3 dols.; old rails, at 
26 dols. 50c.; puddle bars, at 31 dols, to 32 dols.; ; 
imported Bessemer, at 22 dols. 75c.; grey forge 
iron, 17 dols, to 18 dols.; nails, 2 dols. 15¢. to 
2 dols. 25c.; and steel rails, ” 35 dols, to 36 dols. — 

Advices ‘from Chicago show firm prices 
there, es lly in merchant steel for pre 
and tool-making requirements. The carriage 
works, the on works, and smaller indus- 
tries are renewing their orders for material for the 
first quarter of the year. 

The agricultural interests have been suc- 
cessful in disposing of their crops, the 
market is feeling the stimulus in many ways. 

Strong prices characterise every branch of 
trade. The hardware manufacturers are very 
busy and the manufacturers of small railway 

material such as nuts, bolts, splice bars, and 
es have a winter’s work in hand. Combina- 

ase being made for the of lands in 

the South containing coal, » limestone and 
valuable timber lands. The Standard Oil Com- 
pry be purchase of 500,000 acres 


Land in Eastern Kentucky is ted to be 
as rich in its mineral resources as Northern 
Alabama, but it has been beyond the reach of 
en for lack of railway facilities, A line 
of will be built into this region early in 
spring. There is a speculative ao in the 
production of mi and timber properties in 
the lake region in the north-west. Large pur- 
chases have been made of iron ore and copper 
territory, and railway facilities are to be supplied 
involving the construction of some 1500 miles 
of f road. Railway authorities estimate that next 

ear’s construction of main line will reach not 

than 9000 miles, being very nearly the mile- 

age of 1882, the greatest year in American rail- 

way construction. The repairing and extension 

ce ay 0 will absorb about 6000 miles of rails, 

contracts will be placed for rail sup- 

anuary, and it is probable that prices 

as from 35 dols. to 36dols, All kinds of 

oid ma are very scarce in this market. 

Several lots were contracted for in this market 

this week at 22 dols. 50c., and negotiations are 

— to-day for 15, 000’ tons of mer pig 
which 20 dols. is being asked, 


NEW COMPANIES. 
have just been regis- 


Manchester Electric Supply Company, Limited. 
This compan me | was registered on the 3rd ~~ 
with a capital of £10,000, in £10 shares, to 
create and produce electricity, and to supply the 
same for the uction and transmission of 


wer, or otherwise, as may 
le. The subscribers are : 
Shares. 
J. Thornton Chancellor, om, Market-str 
Manchester .. 1 
W. H. Vaud 9, St. James e-square, M inchester 1 
“A. Bromley lolmes, 1, street, Li 
engineer . ent: oe 1 
J.C. Vandrey, Li engin 1 
"J. Alli ansion House-buildings, 
Queen Victoria-street, engineer .. .. 1 
E. Crompton, Mansion House-buildings, 
Wii A. Ryle, Are Works, Chelmsford, evgincer 1 


qualification, ery shares or stock of the 
nominal — of £100; the first are the sub- 
ted by an asterisk, who are appointed 
for seven years. Messrs. A. A.B. Holmes, and J. 
C. Vaudrey, are appointed inted managing directors, 


Trust, Limited. 


This co’ to ire British, 
colonial, A “patent rights and other 
privileges granted for any inventions, and to 
work and develope the same. It was registered on 
the aan a’ with a capital of £10,000, in £1 

th the following as first subscribers :— 


Allison, 189, Hungerf.rd-road, N., .. 
A. Adcock, 4, Bt. John’s 
draughtsman 


chant 
F. Jago, 12, mina Somerset-road, H 
Cc. 35, Sou 
cler 


Registered without special articles. 


Numidian Marble Con Company, Limited. 


This company proposes uire mining and 
in the Pthe Frank dependency or 
eria, and for such purpose will 
pe an agreement of 13th ult.—unregistered— 
entered into with Signor de Monte, Achille de 
Monte, and Emile de Monte for the purchase of 
lands and situate in the 
of Oran, It was incorporated on 


a 
~ 


ith capil of £200,000, divided inte 


ares of £5 £5 each, and 400 
preference shares of £100 each. The subscribers 
Shares. 
W. B 


frui ee 
A. G. Griffith, 5, Guildford: street, 


H. Johnson, Bloomsbury Hart-street, 
solicitor. ee 


E. A. Hughes, 2, Gray's -inn- ‘place 
The number of directors is net to te les than 


four nor more than seven; qualificat: 


J, Phipps, aud Le Woodhouse. "The 
Phi ouse, 

divedtene” "and each director other than any 
honorary director will be entitled to £200 per 
annum, and the chairman to £300 per annum, 


Polgooth Tin Mine, Limited, 

This company was re; on the 8th inst., 

with a capital of £10, in £1 shares, to acquire 

from Thomas Fell, the Tin ‘ine, 
parish of St. Austell, Cornwall, 

are :— 
Shares. 


T. Everett, -road, “Horn accountant 


C. Big; Bs ~ St. Helen’ ‘8, jaccountant. 
B. hh, 2, Crown-court, sharebroker.. .. 
M. Mca ca Park, 
CAVO, ora: 0. 
The number of ‘directors is not to be less than 


three nor more than seven; the subscribers are to 
appoint the first. 


Swiss Pure dirated Waters Company, Limited. 
Registered 2 chee the 6th inst., with a capital of 
£2000, in £1 shares, to ae on at Plymouth the 


business of erated wa ter manufacturers. The 
subscribers are :— 

Cu Plymouth, chartered accoun’ eo 
Ww. W. Piymouth, merchant. 


J. Greenway, Plytaouth, 
R. J Bellait, St. Ives, Cornwall, 


J. @. 8h Plymouth, engineer 
J. Snawdon, Plymouth, marble merchant oo.) an 
E. Tout, Plymouth, wholesale grocer .. .. 


Registered without — articles, 


Trade Mark Owners’ Mutual Protection Asso- 
ciation, Limited. 
This association was registered on the 3rd inst., 
as a company limited by guarantee to £5 each 
ber, for the tection and registration of 
trade marks and designs i in the United Kingdom, 
the colonies, and abroad, and to promote legisla- 
tion in respect of same. The subscribers are :— 
ompson, King’s-r anc 
Curtis, 74, bard-street, gunpowder manu- 
acturer. 


J. T. Skinner, 30, Milk-street, merchant. 
G. H. a Great Dover-street, manufacturer and 
merc 

*C. Cheswright, sen., 1, Wharf-road, City-road, 
pene , Betts and Company, Limited. 

*H. C, Stephens, Aldersgate-street, ink manufacturer. 
The committee is to consist of not less than five, 

nor more than twenty-five members, or managers 

acting on behalf of or companies who are 

members. The subscribers denoted by an asterisk 

are raembers of the first committee, 


Union Electrical Power and Light Company, 

This company duce electricity, 
or electric current or a for light, heat, motive 
power, and means of communication, and gene- 
rally to carry on the business of electrical engi- 
neers and contractors. It was registered on the 
6th inst., with a capital of £500,000, in £5 shares, 
with the following as first subscribers :— 


Shares. 
Arthur G. Miller, 21, colonial broker 10 
W. T. Ansell, 0, Old 


W. Clark, 53, y-lane, patent agents.. 
H. Pere Horne, 4 w. 

Pirie, 35. Eastcheap, corn factor .. eo co co 

H. Drake, House, Forest Hill 


J. A. Timmis, C.E., 4, Great George-street .. eo 20 
The number of directors is not to be less than 
seven ; the subscribers are to appoint the first, and 
determine their qualification ; qualification for 
uent directors, fifty shares; remuneration, 

— ive of expenses, £1500 per annum. 


Kinec's ENGINEERING SocreTy.—A 
conversazione on 3rd given this 
society was attended by about 800 people, and 
passed off very successfully. The vibes were 
received by the Sears the Dean of the 
Department ; the P; ent of the Society, Mr. 
A. F, Moore ; and the Vice- — Mr. A. H. 
Preece. The entrance ha ttily 
decorated by specimens of gettery kin y lent w 
Messrs. Doulton and Co., and Defries’ safe 
lamps on the staircase were greatly ad 
The exhibits in the large hall, lighted by Messrs. 
Sugg and Co., consisted of photographs, ma- 
chinery, and models, telpherage 
model constructed b P. Adams, which 
was especially In ‘libraryan excellent 
display of microscopes was provided by Fellows 
of the Royal Microscopical Society and others, 
the ladies being especially interested in this 
exhibit, Some very pretty and interesting expe- 
riments were carried out during the evening in 
the Wheatstone Laboratory, m9 a collection of 
historical models was displayed in the George 
III, museum. A valuable dis ——— art porcelain 
by Messrs. Phillips, of Oxford-street, and a very 
successful organ recital given at the beginning of 
the evening in the 1 by Mr. Pernham added 
to the attracti e ical society gave a 
selection of music in the large hall. During the 
evening the workshops were _ and the students 
were seen at their ordinary work, including test- 
ing, casting, foundry work, and fitting. The 

etallurgical Laboratory was also open. The 
arrangements were exceedingly well carried out 
in the college, pon affords excellent accommo- 
for a and the guests 

appeared to ong wel Amongst the 
things which were oon was @ new heat indi- 
cating paint invented by Mr. Henry Crookes, of 4, 
Westminster-chambers, The paint isred, but when 
heated becomes darker until black, according to 
temperature, and resumes its proper colour when 
cold. Applied to bearing caps it would indicate 
any serious heating. 
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THE PATENT JOURNAL. 
Condensed from the ys nd the Commissioners of 


Applications for Letters Patent. 
its have been ‘‘ communicated” 


December, 1886. 
Boxgs, H. J. Allison.—(& M. Bixby, 
15,968. Rartway Car Brakes, A. Dieu, London. 
15,969. Hatr-Leooinos, P. F, Allen, London. 
16,970. Certain Apparatus, W. H. Blackwell, Bright- | 


side. 
15,9.1. CeLestina, G. H. Best and W. G. Ackerman, 
15,972. LAWN-TENWIS Saozs, I. Franken- ' 


15,973. Tosacco, &c , H. Wheeler and W. 
Rhodes, Manchester. 

15,974. TREATING CoaL to Improve its Quauitigs for 
Heatine, &., A, McDougall, Penrith. 

15,975. Automatic DeLivery of 
Hallam: Pickard, W.’ Pic and J. scott, 


A. kard, 


Chee’ 
15, 976. ‘Avromatic De.ivery of ARTICLEs, W. 
Hallam, A. Pickard, W. Pickard, and J. Scott, 


Cheetham. 

15,977. Hat Banps, W. H. Hope, London. 

15,978. CompounD ARMOUR-PLATES of ALUMINIUM 
ALLoys, &., Metats, E. H. Cowles, London. | 

— COMBINED Cuan, Reapine Desk, &., H. G. 

well London. | 

15,080. Evectric Apparatos for StorPine Steam, &c., 
B. Taylor, Halifax. |. 
5,981. Evecrric Apparatus for Stoppine Marine, &c., 
B. Taylor, 

15,982. LicutTixe Lamps, H. Trotter, London. 

15,983. KitcHEN Ranoss, G. W. Courtier, London. 

15,984. en &c., KNITTING Pins, E. Williams, 


ing’ 

15,985. KnveLopes, J. E. Krucker and C. Gulath, 
United States. 

15 986. Popiican’s Liquor Cueck, J. C. Tanner, 
London. 


15,987. Fasteners, G. W. mee Harborne. 
15,988. Constructions in Tinks, &c., H. P. Dunnill and 
F. R. Smith, fibro; 


16,067. CrrcuLation of 
! 


16,052. Ran of Penuawewr Way of 
‘L, Meredith, Gloucester. 


&e., W. 


IBLE GASES from Liquip 
and W. Woollason, 


16,055. Reoutatine the TEMPERATURE of Esciosep 
Spaces, O. G. Ladelle, London 

16,056. REeGULATING the TEMPERATURE of ExcLossD 
Spaces, O. G. Ladelle, London. 


16,057. the TemezRaTuRE of 


Spaces, O. G. 
IxsTROMENT for Ds avosrsMEn, 


Glasgow. 
8 and Curtoy, W. Hasselby, 
chester. 

16.060. Bicycte Hanpres, R. U. Martyn and a 
Jewell, Clynton. 

061. STRIPPING Come, R. 8. Collinge, Manchester. 
Motion for or Epceinc Macaines, 

J. Riley and J. Leeds. 

16,063. Gunamune, &c., Topacco Pipes, G. R. Adams, 
Dundee. 

16,064. Bicycirs, &c., 8. Vale, Walsall: 


16,065. CLEANING Puiatzs, &., R. B. Thomas, 


London. 
16,066. IngzaTinG WooL, &c., A. Morel, Liverpool. 
‘ater in Steam Boers, 
A. A. Rickaby, London. 


16,068. Macurnes, M. Hearn, London. 
Srern Streamess, J. McGregor, 
on, 


16,070. or Castor for Taste A. Berkeley, 


London. 
16,071. for EarTHenware Sanitary Pipss, W. 
eats, London. 
16,072. Lips for Juas, Tea-Pors, &c., W. Storer, 


mdon, 
16,073. or Cop Winpinc Macurines, G. Young, 
London, 
16,074. Lamps for Bicycues, &c., H. Salsbury, London. 
16,075. RecepracLes for HoLpinc MatcueEs, 8. A. 
Grant, London. 
16,076. CRINOLETTE, F. Badcock. 
16,077. Trousers STRETCHER, W. Wall, ford. 
16,078. Treatine the Bark of Ruea, Prants, E. 


Casper, London. 
16, Liouters for Pirgs, &c., C. R. E. Bell, Lon- 
on. 
H. Galloway and J. W. Gallo- 
on, 
16,08 081 Back Forks for Bicycuiss, &., T., F., and E., 


15,989. of CiRCULAR Brusues, T. R. Voce, | London. 


g! 

15,990. Dgpositine Tanxs, G. Rodger, Liv: 

15,991. ManuractuRING Gas, C. J. Sandahl, J. Birchall, 
and J. Musson, Liv L. 

15,992. Wert Bopsin, R. Walsall, Leeds. 

15,993. Strixe Fuse, A. W. Cronquist and C. O. Lund- 
holm, Polmont. 

15,994. Cork-screws, C. H. Hudson, London. 

15,995. ODOURLESS ANTISEPTIC Soap, R. Wharry and G. | 
8: Ma G. T. Tugwell, 

15,996. K-8TITCH SEwinc Macaings, e! 

Red Hill. 


= Propuction of Cuiorine from CHLoripEs of 
W. P. lhompson.—(H. Reimann, Ger- 
many. 


15,998. Atarm Apparatcs for Doors, &c., J. Bryant, | 


London. 
15, 09. for Cutrinc Merats, W. W. Hulse, 


16,000. Laraes,; W. W. Hulse, London. 
16, TMENT of CiGARETTE Tugs, O. Melachrino, 
on. 


Exarsitine Worps in Stccessioy, F. H. Berry, 


16,008. Drivinc Manouine, &c., Macuines, W. H. 
Harvey, Bristol. 

16,004. Procuxinc Precious Merats from their Orgs, 
J. Nicholas and H. H. Fanshawe, London. 

16,005. Communication of Evectaicat Sion. 
Joyce, Q. A. MeCounell, and G. Lo on. 

16,006. Leaks in Vesse.s, W. W. ell. 

I, Meisler, United States. 


16,007. Fastenine WINDOW -sasHEs, J. 


16 008. Prioroonaras, &c., Issertep in Lips of Fancy 
Boxes, &c., A. Bassano, London. 

16,009. MACHINERY for Rottine Guass, G. F. Chance, 
London. 

16,010. UmBre.ias, &c., W. Holland, London. 

16,011. Orncays, W. J. Ledward, Lon: 

16,012. Paintinc Pictors, E. Edwards. 


. Brand, Germauy.) 
16,013. Fexp Kecuiitor, C. 0. Wyman, Lon- 
16,014. for WorK1NG BotrLe Necks, J. 
on, 
16,015. Avromatic Ciesixe for Casks, &c , L. M. 
R. Paille, London. 
16,016. Movutpine Suaar, F. Scheibler, London. 


16,017. Prorectine Booxs, H. L. Pat 

16,018. AUTOMATIC GREASING APPARATUS, L. and 
£. Dunford, and G. 

Borrers, W. -L. Wise. ¥. R. &. Jones, 


G. P. de Laval, Lon 


16, 022 ea Caters Sopa, &c., G. Eschellman and K. Mar- 
kel, Liverpool. 


16,023. Boxes, &c.. W. Dickie and W. Inglis, Glasgow. 
16,024, Hearne Trumpets, A. Glasgow. 
16, 025. SELF-FEEDING APPaRaTus, T. Gerrard and R. 


e, Glasgow. 
CARRIAGE AXLEs, C, A, Jeneen.—{E. M. Earle, 


‘amaica ) 
oy 027. Spapes, &c., J. T. R. Fussel, London, 
16,038. and SECURING ARTICLES, H. A, Picker- 


16, Heat, &c., C. M. de Montgtand, 


on, 

16,030. Suprortine Nose-sacs, &c., W. Lockwood, 
Sheffield. 

16,031. Borries, & , H. J. Haddan 
M. Ebrard, France. 

— Braces, &c., H. H. Lake.—(T. 0. Potter, United 


tes. 
&c., H. H. Lake.—(T. 0. Potter, United 
tes. 


16,034, CapsuLE Macuings, E. Segar, London. 
16,035. Toots, H. H. Lake.—(B. M. Parkhurst, United 


States.) 
16,036. Detivany of L &., H. H. Lake.—(S. 
‘May, United States.) 


8th December, 1886. 
for Estmatine Weicuts, T. C. Bell, 
ewcastl 

16,088. TALS, M. Derb: 

16,089. TREATING SEwacE, W 

16,040. SLIDE-REsT, J. Newton, Longport 

16,041. Gas Sroves, T. Wrigley, T. Pickup, and G. 
Proctor, London. 

RUNNERS, &., of UmBretias, &c., W. H. 

Birmin 

16,048. D. NowellL—(W. Y. Thomas, 
United States.) 

16 044. FLoatinG APPARATUS for Suips’ 


Carcogs, W. win, Liverpool. 
7 Last Sranp, A. Pemberton and G. N. Brearley, 
16,046. for WHEELED VEHICLES, D. France, 


16,047. HarpEntno &c., G. Ashworth and 
Ashworth, Manuches' 
16, = Srrainine Gas &c., A. Thomas, West 
wes, 
16,049. Gatvanic Barrertiss, 8. F. Walker, Cardiff. 


M.curnges, 8. F, Walker, 
16,051. Fygcrors, W, Johnson, Birmingham, 


082. Mourus of Bacs, &., D. A. B. Murray.—(T. 
Cleary, New York.) 

Compiner Mitre Courrer, &c., W. Sanday, 

ndon. 

16,08%. Mines, D. Campbell and G. L. 
Bchultz, Lo London. 

16,085. ArmaTurEs for DynaMo-ELECTRIC MACHINES, 
Jones, London. 

16,086. Apparatus used in Founprigs, J. Butler and 
J.E Evans, Man 

Mosicat Boxes, J. Y. Johnson.—( 4. L’Epée and 

B. J. Thibouville France.) 
16, on EXTINGUISHING Firus, H. W. Langbeck and O. 


m, London. 
16,089. by Soonp, H. W. Langbeck and O. 
on, 


16,090. New Dynamo-merric Expansion Gear, G. 
Downing.—(J. L. B. Landelle, France 

16,091, Corrze Pots, Countess LS London. 

16,092. Lerrers, &c., for Factas, &., A. M. Clark.— 
J. Dodon, France. nee.) 

— J. G. Haller, I. Magnus, and F. 


16,04, the Corps of VenzT1an &c., 


Lond 
16,095. Har Brusues, J. T. Long, St. Barnabas. 
16,096. SUPERSEDING Crayos for Draawise Part- 
TERNS, G. C. Crabbe, Exeter. 
16,097. L, Blumfeld. 
—C. C. Erhard, 
16,098. Leo Guanes, W. Sykes, Horbury. 
16 Lamps for CanriaGEs, J. Roots, 


16,100. Wirz Brusues, G. F. Sheffield. 
is 101. Mortioxss Looms, J. Pinder, 


16,102. tonto Sranps, J. E. Thornton, Moss Side. 

16,103. Sarety Epes for Drivine Betts, J. Taylor, 
Manchester. 

16,104. Bracket and for DispLayrnc Boots, &c., 
F. Mclivenna and W. J. Manchester. 

16,105. Vortex OUTLET VENTILATOR, J. Craig, Mary- 


par! 
16,106. Sanrrary CaRTs, W. Tayler and L. L. 
mpson, Bury St. Edmun: 
16,107. EXTINGUISHING ll Om Lamps by an 
AvuTomaTic ARRANGEMENT, W. Dale, Kilburn. 
Seamuess for CoNDENSER 


16,1 Execrric MINERS’ Lamps, F. 
Walker, Cardiff. 
16,110. Ovrratine the and Fatiine of 


HUTTLE Boxes, F. Leeming, Halifax. 
16111. Prorscrise Bossin ‘Heaps, W. Rishworth, 


16,112. Bartrerizs, J. C. Lemmens 
16,118. > Borers for Woop, &., J. M. 
Walton, Manchester. 
16,114. SHurrte Guarp for Looms, 8. Shore and W. 
‘ay, Manchester. 
115. Docox to For Loaves, G. Johnston, 


Te Screw Boxrrs and Nuts, A. Murray, 


16,117. Swivet Rotary 
Enorne, J. 8. Wi Northumberland. 

16,118. Propuction of of Zinc, &c., H. 
Kenyon, Manchester. 

ao Toot-cHEst, &c., Locks, C. Corbett, Wednes- 
e 

16,120. Cuarns, &c., A. J. Gasking, Birmingham. 

Driving Bets, G. H. Smith and B. Cooper, 


nd 

16,122. 2. F. and A. C. Goode Birmingham. 
16,123. Pumpine Enarves, R. C. Sayer, Newport. 

16, "124. Doe Biscuits, R. Glover, Essex. 

16, &c., R. Glover, Essex. 

16,126. WATCHES, &e., F. B. von Wechmar, Birming- 


16.197, 197. Borters, W. Robertson, Dublin. 

16,128. ConvERTING OLD STEEL Ras into METALLIC 
Sixepers, E. D. Pass.—{La Société Anonyme des 
Mines de Fer de l’ Anjou et des Forges de Saint Nazaire, 


France.) 
16,129. EquaLty Rovunp, &., J. 


Thom 
16,130. -RUBBER, G. Walker, London. 
16,131. Rotary Apparatus, &., G. D. P. Rawlings, 


Lendon. 
16,182. FLax-spinninc MaccuInery, A. B. Wilson, 
Belfast. 


Connection, E. J. Rossiter, 
radio! 

16,134. Rive Triwuines, C. Seel, Barm 


ndon. 
16,140, VELOCIPEDES, A. Easthope, London. 
16,141. PortaBLe Evectric CaLL ALARM, R. and H. 
Tozeland, London. 
16,142. Makino Or Gas, F. B, Fowler, London. 
16,143, Ort Lamp, J. G. Henrich, London. 
16,144. LAMP-GLASS CLEANER, *Chidley, 
16,145, Exvecrric Rattway Systems, M. H. Smith, 
London. 
16,146. Barret Mcsicat In.tacments, C. D. Imhof.— 
(D. Imhof, Germany ) 


rene! ir Ww 
Wrenn, 2, Urown-cou e-strect, 
Pee 
| 
ihe Dumber Of directors is not to | 
| 
q 
16,187. Woves Fasrics, 8. O'Neill, Manchester. i 
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16,147. Brake Apparatus, E. Keselowsky, 
TorPepors, E. Kaselowsky, 


Fonamo Prossctizes, &c., C. Fair- 
150. fi Cc. G. 

16, ‘or USERS, C. ; 
and H. &. Rollins, United States. 

Primary Vottraic Batrerres, W. Webster, 


16.152. ay Are Enaine, J. Dodd, and E. and H. 
N. Ratcliffe, London. a, 


tt, on. 
36,156. Nove Arraycrment of Repgatine Guys, H. 


A. Silver and W. Fletcher, London. 
16,157. CoxsTRuction of 8 A. flatter, London. 
16,158. CanpLz Hotpers, H. , London. 


10th December, 1886. 

16,159. Detrvertnec Cicars, &r., E. G. Colton and J. 
London. 

Droprinc TorPeposs from TorPEpo Boats, &c., 
16,161. from Zuxc Pratss, T. R. Johnston, 

162. Tripte Expansion Enoives, H. J. H. King, 

16,163. Ataru Siena, &c., W. Burgess, Worcester- 
16,164. Ink Paps, H. Baumgarten, Liverpool. 

16,165. Accurate Tri-section of an Arc, &., I. J. 

Murphy, 

16,168. IssUING Tickets, &c., Ww. Minto, Stockton-on- 
Troy Buckets, &c., A. H. Walker, 
16,170, for Guoves, &., G. R. Stokes, 
16,171. Woop, 8. 8. Hazeland, Corn’ 

16,172. Corrine Writinas, &c., W. Gibbs, 
16,173. Macurxes, J. W. Kiddier, 
16,174. Toornep Waee.s, G. Dixon, Ramsbottom. 
16,175. Unpuiatep, &c., Epozs in Quiuts, 

J. Ki Bolton. 
16,176. Rios, J. V. Taylor, Manchester. 
16,177. Wixp Moror, J. Griffiths, Wrexham. 


16,178. Davit Stawxp, Boat Stanp and Davit 
Comsrxep, G. Cowley and M. Hunter, ear- 


mouth. 
16,179. Toy Pap, G. W. Herbert, Birming-” 


16,189. Drymc Macuryss, E. Smith, York- 

16,181. Hat Boxes, H. H. and A. Turner, and W. H. 
Lancashire. 

16,182. SurnFrace Scrvussine, &c., T. Cockcroft, Liver- 


16,183. the Inrertor Surraces of Hottow 
Articies, T. Cockcroft, Liver- 


pool. 

16184. UMBRELLA R. A. Holmes, Leeds. 
36,185, Gas Firrincs, Bibbero, Birmingham. 
16,186. Gas R. Kershaw , London. 
16.187. Rouxpazovuts, W. jun., and C. T. 

King, London. 
16.188. Hatcursc Arparatcs, E. Witt, 
16,191. Brcycizs, F. Weck, London. 


16,192. Bicycies, J. R. C. Taunton, London. 
16,198. Avromatic Howpers, F, Trier, 


16,194. Coatinc Printep, &c., Papzr with Fitms, G. 
BR London. 


1€,195. J. Green, London. 

16,196. Biastinc Cuarces, J. Lauer, London. 

Sanp Macurnss, A. Rice, London. 
Suspenpers, G. R. McDonald, Peckham. 


16,200. D F. C. Phillips 
'YNAMO-ELECTRIC GENERATORS, 5 
and H. E. London. 


16,202. Sarps’ Loos, G. dlesex. 
203. in Lamps for Hypro- 


G. Furnace, 
16,204. Hypraviic ‘Lirts, T. Meacock, Middlesex. 
16, 205. Hypravtic Lirts, T. Meacock, Middlesex. 
16,206. Baaces, O. Bannier and C. Wirtz, 
16,207. Device to Camera “ Backs,” 
Gautier, don. 
16,208. ArTiFic1aL Hanns, J. B. Bowes, Ontario. 
16,209. Apparatus for RecuLatine Lamps, J. 
F. And London. 


D. Trews, 

16.210. E.ecrricaL Currents, &c., J. 
D. F. Andrews, London. 

16,211. Currents, J. D. F. 


Was Wacow and other R. W. B. Creeke, 
eel Sasuzs and Frames, W. Murray, 
16,214. Breecu-Loapine Sportive Fire-arms, E. Har- 
Batrerigs, Sir W. Vavasour, Bart., 


16,216. Pianos, &c., P. A. Newton. —(J. Hardman and 
L. Peck, United States.) 

16,217. Taps, &c., A. T. Clarxson, London. 

Standring, Belgium.) 

16,219. "BrorPrna, &c., Macuivery, H. H. Lake.—(H. 
P. Feister, United States.) 

16,220. Lusricator, H. Seck, London. 

and Inx F. M. B. Bertram, 


H. B. and W. O. Wedlake, 


16,223. Borrers, H. O. Fisher, London. 
16,224. Coatisc with other E. More- 
wood, Lianelly. 


11th December, 1886." 
16,225. for Step Lappers, &c., A. Edmond- 
son, J. B. Moorhouse, and T. A. Procter, Skipton-in- 


16958. Bs Li Conn’ J. Gowland, 
. Smoke LIBERATOR or UCTOR, J. 
leforth. 


Ogi 
16,227. Smoxe Consumer, F. J. Browne, London. 
16,228. Laws Texnis Court F. J. Browne, 
nd on. 
16,229. OnnamenTiING Grass. E. Lee, Leeds. 

16,230. Erevators, W. G. Herbert, Liverpool 
16.231. Opzratine Parts of Screwine &c., 
F. Hanson, Halifax. 
16,232. ‘Texsion Cueck 


16, Stoppers for Cans and Borries, H. G. Hellier, 
16, a Wax Rops for Weavine, W. Parkinson, Man- 


ester. 
16,237. SOLITAIREs, &c., G. F. Spittle, Birmingham. 
16,238. Horsesnoss, 8. J. White. London. 

16.239. Burren Cuurns, R. and T. Stockdale, Halifax. 
for Vick 8. Davies, Liyswen, 


16,241. Spoot, J. Jepson and 8. Wilkinson, Halifax. 

... 16,242. Rock Drs, C. W. Thompson, Surrey. 

16, 248. Moups for Jars, J. Denison, Armley. 

16.244. Purirication of SEWAGE, T. B, Wilson, 
Manchester. 


16,245. Looms, G. Morton, G! q 
16,46, DisPLacer, Chadderton, Lance- 


Laps in Scurcane Macuines, J. 


16,248. A.zsums, H. Lehmann, Berlin. 
16,249. D. W. Porteous, Paisley. 
. Crzaninc Ralis A. Dickinson, 
Birmingham. 


16,252. Crank J. Conlong, 

16,258. Buttons, E. Hilton.—(B. Hilton, ———.) 
16,254. Loom J. , Manchester. 

Lamp oKxet, C. Church, 


1 Tene. Dress Fastentnos, T. Parker, 
357. Prmary Barancrnc Execrric Batrery, L. 
éndlé and J. N. M 
16,258. AROMATIC &c., W. P. Thompson. — 
(Bwer and Pick, Germany.) 
Guarps for Looms, Hunerwadel, 


16,260. for Rerorrers, 
16,261. DiaPpHRacm SH 


London. 
16,265. Suppiyine P: means of a Corn, E. G, 
Colton, Hendon. 

12,266. $06. Facnmea om, &c., T. W. Duffy and W. J. 

Worxkmen’s Time, L. E. Scafe, 

Biowrne and Movutpine Grass, &c., J. Arm- 
strong, London. 

LEAR Icg, C. D. 
16,271. Borers, C. J. Copeland and Prest, 


London. 
16, Pire Jots, A. Ramsden, London. 
16,273. Macurinery, E. Desroziers, 


London. 

16,274. REGENERATIVE Fcrnaces for Iron, 
&c., T. Lockerbie, London. 

Borrtes for AERATED Liquips, H. Codd, 

on. 
= Breaxina, &., Fiax, &c., F. G. Lange, 
E. , London, 

16,278. Mezzotinr Encravine, G. H. and M. 
H. P. R. Sankey, London. 

16,279. UncourLine Raltway E. J. 


16,280.. Heat Raprators, J. Russell and J. 8. Rosser, 
London 


16,277. CENTRIFUGAL 


18th December, 1886. 
16,281. Vatve Motions of Rock D. Donald, 


CentRiFucaL Cream Separators, W. Horner, 

16,283. LL and Socxer Rowtocxs for Boats, D. W. 
Cc. London. 

16,284. FIGURED FasRics, T. Taylor and J. War- 


aD 
16,285. e Reriectors, F. W. Hayward, Norwich. 
16,286. ‘Craven and W. Chapman, 


16,287. Boxes, W. McDougall and J. Moss- 
man, 
16,288. Macuryes, T. Shakespear, Birming- 


16,280 Surr Socxer Connectixc Joint 
16,250 Sao &c., Gaszs, J. B. Hannay, Glas- 


Saeppixc of Looms for Wravixa, 
J. Butterfi i 


= 

16,292. Roor . Corbett, Birmingham. 

16.293. Szcurrnc and ORNAMENTING Parquetry, I. 
Ic Bradford. 


pton. 
16,295. Jute, &c., A. McCulloch, Dundee. 
Wrovest Inow or Sree Boxes for AXLETREES, 
J. G. Harrison, Birmingham. 
16,297. Hoox for Dressers, &c., E. W. Cleversley, 


~ in Rartway Cuarrs, J. A. 

Trucks for SupPoRTING TARPAULINS, 

16,500. Preces, &., for Wicker 
GAUNTLETS, 


E. 
oy SwEEPING J. Boag, G! 
302. Boor SHOE H. W. 

16,303. Hoops, H. Westman, 

16,304. PLoucH Haryess, J. MacKenzie, Cork. 

16,805. Rack Puutiey, W. J. Oakes, Aston. 

16,306. &c., evens and Dywamos, 
G. A. ms, Liverpool. 

16,307. MEatT-cHOPPING W. Scheffel, Berlin. 

-~ Locks, W. Machin and J. Whitehouse, Bir- 


16,500. Pocket CicaRr-cutrer, J. D. Carter, London. 

16,310. Topacco Pirss, &c., J. 

16.311, Onoaxs, H. W. Metcalf, Worcester, 
ass. 


16,312. Jonver’s ADJUSTABLE BENCH Sror, W. Illing- 

16,313. Rattway, &c., Covptixcs, J. H. Betteley, 
London. 

16,314. Cuzcxinc Distaxcz Rippex, &c., J. H. Bet- 


teley, London. 
16,315. Meta, Hanpves, W. H. Bulpitt, Birmingham. 
16,316. WHeets, A. Dickinson, 

Bracket ATTACHMENT, F. Holroyd, 


16,318. for ADVERTIsING PurPosss, W. Goode 
and G. W. witt, 
16,319. Ecosomicat CaNDLE-sTick, G. Lynn, Kingston- 


on-Thames. 
16,320. Preservation of &c., F. Edwards, 


PATENT Apsustinc Sxewer, E. L. Stacey, 

16,322. Gear, C. W. 

16,323. Kus, &., of 
&e., T., F., and E. Warwick, Lond: 

16,324. Sranrixo the the Action of &c., W. and 
W. H. Cowan, Edin 

16,325. Merat Boxes, J. A. Lloyd, London. 

16,326. Distrisotion of Exvecrric Exercy, kh. Dick 
and R. Keunedy, 

J. Urie, sen., and J. Urie, jun., 


uckvale, 


16,329. AvTOMATI jeiderer.—(A. 
German 
ToBacco J. J. V. Mtillenbach, 
J. and C. J.T 


16,381. ScsPeNDERS, &c., Graf, London. 

16,382. Hat Pros, T. Everitt, London. 

16, Vevocipepes, J. E. Holloway, London, 

16, 334. Pressure Gauces, G. Brewer.—(U. A. Chauveau 
and J. G. Jourdan, France.) 

Unrtixc the Enps of Banps, G. O. Wray, Bed- 


16,336. Pipgs, R, Shouler, London. 

16: REPAIRING Suarts, P. Ginet and A. Emmsnuel, 

16,338. cons , C. Crastin and W. Beale, London. 

16, 339. Matrresses for Covcues, &c., G; F. Redfern.— 
(. Rostagnat and A. Rey, France. 

16,340. Spokes to Rims of W. 
Bown, London. 

16,341. Leataer Spiitriva Macuuvss, H. H. Lake.— 
(2%. F. Bradford, United States.) 

16,342. Nut Fasteners, J. A. Wiedersheim, London. 

16,343. an Iuprovep Game, O. Dietrich, Lon- 


wou Tennis Bats, J. Malings and W. Muckle, Lon- 


16,845, Rotary Gas Enorne, C, D. Alexander, London. 

16,846. Roap-swEePixc Macaines, W. T. Carter and J. 
Keeble, London. 

16,347. Loapine of Coats, &c., F. W. Walker, Leeds. 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Paten Patent Office oficial Gazette.) 


$49,022. InsuLaTOR FasteEn- 
December 


New York, 2 N.Y.—Filed 


substantially as described. (2) The combination, 
the insulator having the transverse groove b, 

jections of the side walls, and the wider bottom 

of said groove, and with the telegraph wire laid in 

said groove, of a fastener coiled around the wire in the 

groove and forming chocks against said pro’ ———, 


said fastener having s' at the — 
of the insulator, su 


349,060. Borer Tunes, Jean P. Serve, Givors, Fiance. 
—Filed February 6th, 1 
Claim.—(1) The tube herein described for boilers and 


and massive wings 


screw cam, 


as the opera’ shaft G and wheel G2, for 
phy he ony er en , in combination with the wheel D, 
operated by the shorter end and with the internally 
geared wheel B, and the windlass B, — = chain C, 

eet for ine operation, substantia Ny as herein 
specified. The gyratin, D, 


shorter end, and with tho’ inter 
BS, windlass B, and chai 


all arran; 
Pp tio as ecified. (4) The lever 
M and uni 1 joints therefor, the ting wheel 
D, internal , and connected mec as BO, 
in combinatio: n with the shif pawl J, slide 
spring L, and "heniee or su ng frame A5 
with Ly gy on the berating shaft G, ont 
stantially as herein s ied, 


940,856. Saw Mitt, William F. Parish, 

Claim. +1 

an in 


w mill, of the overhead 


combi in a circular sa 
frame with the op saw moun 


pro 
selected r. Epps has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of tl tron that a rg tore be 
gradually built up un enou, resist every 
to disease. subtle maladies are 

wea e many a fa 

well fortified 


with the casing A3, inte: As, — F, 
rollers I, and the internal gear and mechanism, as 
1 BC, operated thereby, arranged for joint operation, 


as heret fied.. (3) The unequal armed lever M 
shaft for gyrating the longer end 


P with pure blood and a 
property nourished frame.” —Civil Service Gazette. 
ply with or milk. Sold only 
in packi iy “James Epps & Co. 
emists, London.”—. makers 
Epps’s Afternoon Chocolate Essence.—{Apvt.] 


4 
inclosin, 
KNITTED STOCKINGS, &Cc., P. Shefheld, A. 
W. Wills, and H. Earp, London. 
° 16,154. Bepsreaps, E. A. Bingemann, London. 
16,155. Grass, &c.. W. Matthews, C. Cornes, and W. 
e werse groove b, projections g Mounted on and 
of thee side walls, and the wider bottom Fae d, of | arm or hanger, to which said swinging — is 
: said groove, and with the telegraph wire laid in said | adjustably secured at a point between its pivot and 
groove, of a fastener coiled around the wire in the | the saw arbour, substantially as described. (2) The 
groove and forming chocks aguinst said projections, 
D. Williamson, London. 
16,262. Steam Enornes, J. T. ‘Marshall, London. 
16,263. Hzatrne Apparatus, W. R. Dennis, London. 
16,264. Raistnc, &., Fiurps, J. C. 8 J. 
VM A 
G, > (FEN 
surface or surfaces, as distinguished from a tube | the independen 5 ts adjust- 
1 mdon. having a wavy, corrugated, undulated profile in trans- | ably securing said swinging frame to said depending 
verse section, substantially as herein set forth. (2) | arms, all substantially as described. (8) The combina- 
The tube herein described for boilers and condensers, | tion, in a circular saw mill, of the Pn: 9, the 
having its metal folded closely upon itself to form | depending arms projecting at an angle therefrom and 
i] 
substantially as herein set forth. (8) The tube herein ND, 
described for boilers and condensers, having its metal 
folded upon itself to form wings upon one surface, 
and havieg strips or pieces within such 
folds projecting the other surface, 
are produ solid ve pro, 
from both surfaces of the tube, substantially as herein | | 
London. described. 
349,099. Cosme, &. G@. Hosack, Bast Saginaw. 
—Filed June 15th, 1886. 
16,294. Wisepow SasH Fastexer, H. T. Bassett, Claim ~{1) The combination, in a bench clamp, of a 
the verti A, having the dogs C and D on its 
rear side and the bracket ite the | 
screw cam L, journalled on the outer plate, 
and the lever M, and the lever G, fulcrumed to 
the bracket F, and having the lower extending arm _ : 
16,201. Distarsution of Evecrric R. Dick 
(349059) A 
"4 
i 4 wided with the slots 18, the pivotted arms 15, 
I] ...--.- ving the bolts 17 passing through the slots 13, the 
arbour on Said pivotted aruss, and the 
combication e plates 9, arms 11, pro ng 
downwardly therefrom, and coving the slots 13 
therein, the arms 15, pivotted to the plates 9, the bolts 
Oh 
H, engaging the upwardly 
extending rpose set forth, 
substantially nch one pro- 
vided with the vertical slot B, and er the dog D i 
on its rear side, in combination with the vertically 
movable dog OC, having the headed shank secured in A = 2 
the slot B, and the excentric eam-bearing under the “ee 
headed shank, for the purpose set forth, substantially ' ae 
as described. 
York, N.¥.—Filed March 20th, 1886. 
(49123) 
3 
By ted 17, passing through said slots 18, the arbour, and saw, 
all substantially as described. (5) The combination, 
with the top saw, mounted on the pivotted arms 15, 
| of the curved bar 27, secured upon the 
| pivot bolt 16, and having the forked end with Nearing 
1 SS hilly ae | j locks 29 upon the opposite sides of the saw, substan- 
“any tially as described. 
irmiogbam. oroug! owledge of the natu ws govern 
© the tions of digestion and nutrition, and by a 
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THE BUTT CONNECTIONS OF IRON AND STEEL 
SHIPS. 


In setting about the construction of iron ships, the 
earliest builders of those vessels had before them the long- 
established practices of the wood shipbuilder, and the 
valuable experience which up to that time had been 
acquired by the makers of boilers, bridges, and other iron 
structures. The boilermaker and iron girder constructor 
had at the best but. a rudimentary conception of the modes 
of combination which were adopted in the building of 
wooden ships; and similarly the wood shipbuilder who 
was enterprising enough to attempt the building of an 
iron ship only a partial acquaintance with the methods 
whereby iron plates and angles should be united so as to 
obtain a structure a maximum strength with a 
minimum weight of materi The first iron shipbuilders 
were, in most cases, men who had already been accustomed 
to work with iron either as marine engineers, boilermakers, 
or girder constructors. In other cases, builders who had 
hitherto used only wood in the construction of ships 
secured the services of experienced workers in iron to 
assist them in the production of a class of vessel such as 
was shown by the tendencies of the time to be rapidly 
coming into favour. The result of this combination of 
—— bias and experience was just what might 

ve been predicted by any far-seeing observer of the cir- 
cumstances under which the new industry was started. 

Some of the earliest iron ships are still in existence, and 
even at work. An examination of these forerunners of 
the world’s present iron and steel mercantile navy at once 
suggests the dual character of the experience y 
those who were concerned in their design. Throughout 
the structure are to be seen iron equivalents for the main 
components of a wooden ship, and wherever wood could be 
employed in the hull these early builders did not fail to 
resort to that material. Some of these old ships have 
wooden knight heads, hawse timbers, cutwaters, bulwark 
stanchions, bulwarks, waterways, and covering boards ; all 
had wooden masts, and in many cases the ceiling on the 
inside of the frames was fitted with a view to yielding 
structural strength analagous to that of the ceiling of a 
wooden ship. When the iron work is examined one finds 
a reproduction of the boiler; not only as the 
arrangement of butts and the method of strapping them, 
but in the arrangement and character of the rivetting 
throughout the hull. As already remarked, all this was 
inevitable, considering the entire novelty of a floating 
structure of iron and the conditions under which a ship of 
any kind must necessarily, at that time, have been 
produced, 

But when the practicability of iron ship construction 
and navigation had been established, and the advantages 
of iron as a material for ships had been demonstrated, these 
anomalies in their construction began to disappear. Matters 
began to right themselves on all sides. Those who had lon 
been accustomed to work only in wood by-and-bye acquire 
an acquaintance with the physical qualities of iron, and 
the possibilities which that material afforded as regards 
modes of combination. They learned by experience what 
scantlings should be properly employed in the various 
parts of the structure so as to obtain a close approach to 
continuous and uniform strength ; and later on they found 
out more nearly than before what scantlings were required 
in order to yield the n strength. Similarly, the 
workers in iron, who at first knew but little of what was 
required in order to constitute a really efficient ship in 
her every part, gathered more and more knowledge of 
the naval architect’s and shipbuilder’s art, until at length 
it was impossible, upon entering a shipyard and conversing 
with the builder, to discover whether he was originally a 
shipwright, boilermaker, marine engineer, or bridge 
builder. Indeed, some of the most valuable contributions 
to the literature of shipbuilding between the years 1840 
and 1865 proceeded from the pens of civil and marine 
engineers. 

e butt strap is a very important detail in the con- 
struction of an iron or steel ship; but it is just one of 
those few elements which have no counte: in a ship of 
wood. We are therefore indebted to the boilermaker and 
girder builder for the butt straps in a ship. It is, of 
course, evident that an iron ship could not be put 
together or kept afloat without butt straps; but at the 
same time it must be remembered that until ships were 
built of iron the butts of their planks were not strapped in 
the ironworker’s acceptation of that term. The butts of 
the planking in a wood ship are arranged to come upon the 
timbers of the frame, and the end of each plank is bolted 
to that timber. The es of a wooden ship serve 
therefore as butt straps to the planks; but to no greater 
a degree than the planks serve as butt straps to the several 

uttocks which com each frame. In a wood ship the 

tame timbers and planks, by crossing each other at right 
angles, yield a mutual combination with the aid of the 
bolts and treenails. But in iron ships this analogy was 
never followed out. Each frame was, from the first, made 
complete and continuous in itself, independent of any 
strapping which would result from the plating being 
rivetted to it; and similarly each strake of plating was 
made as continuously strong as it was at that time thought 
possible to do by the aid of butt straps. With the 
rivetting—which likewise has no equivalent in a wood ship 
—and mutual strapping assistance which adjacent 
strakes of plating thereby render to each other, we are not 
at present concerned. It is to the butt strap of a ship’s 
plating that attention is desired, with a view to consider 
the developments in its efficiency which have hitherto been 
effected, and the direction in which improvement may yet 


be anticipated. 
In conmideriog the butt connections of an iron or steel 
ship’s plating, the first question to be attended to is the 


conditions which as the efficiency of an individual 
strap; and, secondly, those upon which depend the 
strength of the entire plating viewed as a combination of 
comparatively short plates. Both of these subjects have 
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as Fairbairn, Reed, Barnaby, White, and others; but in 
view of the phenomena in connection therewith which are 
continually being observed when ships are examined in a 
dry dock, it cannot be safely assumed that the subjects of 
discussion are yet exhausted. Taking into consideration, 
then, an individual strap joining two plates together at 
their butts, it is clear that the best butt connection is that 
which approximates in strength most nearly to that of the 
plates which are joined. To obtain oqelediont strength to 
the plates is impossible, seeing that the connection can be 
made only after st holes in the plates. Hence the 
higher limit of the butt strap’s efficiency is fixed by the 
strength of the plates at a section through these holes, 
Now in the earliest iron ships the rivet holes in the 
butt straps, as in the plate laps and other parts of 
the hull, were Be ga exceedingly close together, as 
might be expected when it is remembered that the 
first iron shipbuilders had been accustomed to make 
steam-tight joints. After a time a more open spacing was 
adopted, but in every case the rows of rivets in a butt 
strap were complete throughout; there being as many 
rivets in the lines of holes nearest to the butt as in those 
which are farthest from it. The spacing of the former is 
determined by the requirements for caulking to make the 
butt watertight, but no such limitation is necessarily fixed 
upon the other rows. Notwithstanding this obvious con- 
dition, the practice of punching complete rows of rivet 
holes throughout the butt joints of a ship’s plating was 
maintained until — recently, and even now it is 
relaxed only when there are more than two rows of rivets 
on each side of the butt. Complete rows are necessary in 
double-rivetted joints, so long as rivets of the proportions 
now commonly in use are adopted, in order to obtain a 
rivet strength equal to that of the butt strap or plate in a 
line of punched holes ; and this fact alone is a sufficient 
condemnation of double-rivetted butts when the attain- 
ment of great tensile strength is of im ce. The 
practice in boiler making, so far as the diameter 
of rivets employed for joining the several thicknesses of 
lates, is superior to that in iron shipbuilding, for the 
iler- maker uses larger rivets in stout plating, and 
thereby obtains the necessary rivet strength, with 
fewer rivets, and therefore with a less reduction in strength 
of the parts which are joined together. A limit to the 
size of rivet is fixed by the requirements of caulking and 
watertightness, but surely a diameter of rivet and spacing 
which makes a steamtight joint is fully equal to what a ship- 
builder requires. Ideal arrangements of rivetting such as 
will suit girder work cannot be employed for either boilers 
or ships, just because of the difference between caulkin 
and not caulking. Three or four rows of rivets on poe 
side of a butt, with alternate rivets omitted in the rows 
farthest from the butt, yield a very — degree of effi- 
ciency so far as the rivet strength and that of the plates 
which are joined together are concerned. This is the case 
with single butt straps; but when there is a butt strap on 
each side of the joint the efficiency is much greater. 
But before discussing the case of double covering stra 
it is n that more should be said ing the 
conditions regulating the efficiency of the single butt strap. 
It is evident that “+ a a butt is to be caulked it is im- 
ible to omit alternative rivets in the rows nearest to 
it. Hence the omission of the rivets in the outer rows 
is of no use unless the straps be made thicker than 
the plates they unite. For the strength of the whole 
joint is only that of its weakest part, which, if the 
straps are of the same thickness as the plates it pins, 
would be in the strap itself at either of the rows of rivets 
nearest to the butt. grag eg of late years it has been 
the practice to make the butt straps of a ship’s plating 
thicker than the plates they unite whenever great butt 
efficiency is required. By so doing, it is ible to obtain 
a strength in the strap, along the line of rivet holes nearest 
to the butt, equal to that of the plates in the line of rivets 
furthest from the butt, and eqr to the shearing resistance 
of the rivets in the butt. Any other mode of fracture 
must include both the ers te plate or strap and the 
shearing of rivets besides, which would obviously represent 
a greater strain than is required to fracture the connection 
at its weakest place. 

In the ae remarks only single butt covers have 
been considered, and it may be remarked that, until quite 
recently, the use of double butt covers has never been con- 
templated in a ship’s side and bottom plating. For stringers, 
longitudinals, cellular bottom girders, keelsons, &c., double 
butt straps have long been employed because of the high 
degree of efficiency which is attainable by that mode of 
connection. ‘The use of double butt covers has also long 
been known in bridge and girder work, and even in the 
construction of boilers. The advan of their use is 
found in the fact that all the rivets are put into double 
shear when under stress, so that fewer rivets are 
required in the joint, and consequently the plates joined 
together are weakened to a less extent by rivet holes 
than when single butt straps are used. The thickness of 
each strap is always rather more than half that of the plates 
which are joined together, and so the contingency of frac- 
ture at the strap is provided against. It will be clear, 
however, that the double butt cover arrangement can only 
be efficient to the maximum effect of ‘its capability when 
the rivet holes in the row farthest from the butt are 
reduced to a minimum. Diamond-shaped double butt 
covers having only one rivet in that row are therefore 
the best for any structure in which continuous longitudinal 
strength is a desideratum unaffected by any such require- 
ment as watertightness. A ship is, however, not sucha 
structure, and Thence the diamond-shaped cover has no 
place in its bottom and side plating. Indeed, = | butt 
cover on the outside of that plating must be caulked at its 
edges, and to do this the rivets must be spaced sufficiently 
close. When so spaced the tensile efficiency of the double 
butt cover is impaired, and some other reason for fitting it 
must be sought in order to account for its presence on the 
Plating of an iron or steel ship. The reason which has 

n assigned by those who recommend its adoption will 
be considered presently. 


been ably discussed at different times by such authorities 


The necessity for good workmanship, beth in fitting and 


the hydraulic rivetter. This is one of the 
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rivetting, is as om on one system as another, and essen- 
tial in all. While referring to this matter it may be not. 
irrelevant to remark that the established superiority of: 
the machine-closed rivet over all hand-riv work is so 

t as to render it most desirable that means should be 


evised for rivetting the whole of a ship’s plating with. 

wants of 
the day, and its production is what may reasonably - 
anticipated in the not distant future. 


Turning now to the discussion of the conditions upon 
which depend the longitadinal strength of an assemblage: 
of plates, as on a ship’s side, it is necessary to bear in mind 
two things: —(1) The longitudinal stren; of a ship’s 
plating cannot be greater than that at the line of rivet 

oles whereby the plating is rivetted to each transverse’ 
frame. (2) The union between consecutive plates, which’ 
is effected by the butt straps, is further aided by the 
rivets in the laps of the —— strakes of plating. 

Inthe early daysof iron shipbuilding, the iron manufacture 
of the country had not attained anything like its present 
capabilities, and as a consequence the early iron ship- 
builders had to content themselves with plates which were 
both narrow and short. Although the narrowness of the 
plates presented an economical disadvantage, it was not 
objectionable from a structural point of view, for every 

e great strength dis these o ips was 
due to the off and, 
the stiffness of the bottom plating. In many respects the 
earlier iron ships were far inferior to their modern repre- 
sentatives, but in rigidity they have never since been 
excelled. The short length of their plating was, however, 
a distinct disadvantage, as it necessarily limited the shift 
or arrangement of their butts. In boilers the “brick shift,” 
as it was termed, of one passing strake between consecu- 
tive butts in the same transverse section was not uncom- 
mon, and so it followed that our early iron shipbuilders 
readily fell in with the same arrangement, notwithstand- 
ing that it presentcd so strong and unfavourable a contrast 
with the “three between” shift in the planking of wooden 
ships. The long lengths in which planks could be obtained 
rendered the three-between shift easily attainable in wood 
ships, but the brick shift was unavoidable with plates 
exmeding for a length of only four frame spaces ; for if the 
butts of alternate strakes were not placed opposite 
the middle of each plate in the intermediate e@, a 
“step” arrangement of butts would result, in which 
the Satis of adjacent plates would be removed only 
one frame space distant from each other. With a 
five frame space length of plates the brick shift could be 
avoided, and plates of that length were, in course of time, 
attainable through the improvements made in the rolling 
machinery of the iron manufacturers. At the present da 
plates of 14ft. and 16ft. in length are commonly qupieiad, 
and these are to be had in breadths of 4ft. and upwards. 
Now, in the brick shift arrangements the tensile stren 
of one-half the sectional area of a ship’s plating, taken 
through a line of butts, was reduced to that of the butt 
connections, which was not infrequently less than 50 per 
cent. of the unpuncbed plates. As the spacing of the 
rivets joining the plating to the frames was often as much 
as twelve or fourteen diameters, it followed that the section 
through a line of butts was much weaker than any other 
transverse section of the vessel. But a chief object in the 
arrangements of materials in any structure should be to 
obtain a uniformity of strength ; for points of discontinuity 
are always points of weakness, and the diminished resist- 
ance to tensile stresses at such points are aggravated by 
that discontinuity. A notched bar will always break at 
the notch under a stress less than would rupture the bar 
if of the reduced thickness throughout its entire length, 
With the shifts of butt now commonly adopted in iron and 
steel ships there are four passing strakes between con- 
secutive Patis in the same transverse section, and this. is 
easily attainable with a five frame space engi of plate, 
With a six and seven frame space length of plate it is 
possible to increase the number of passing es to six 
and seven respectively; but that course is not usually 
adopted, as it results ina “step” arrangement of butts, 
which is in many respects objectionable. 

As has pew A been remarked, ships’ plates are now 
produced of 4ft. and upwards in breadth ; and, at first 
sight, it would seem desirable to employ the widest pos- 
sible plates, in order to reduce the number of rivetted 
joints as much as possible. For ships of the Royal Navy, 
in which: reduction in weight of the hull proper, as dis- 
tinguished from that of the armour, armament, and other 
offensive and defensive fittings, is of importance, very 
wide plates are used, as by that means weight is saved in 
laps, butts, and rivets, which weight can then be appro- 
priated to other pu But a heavy penalty is paid for 
this saving of weight in the flexibility and local weakness 
of the hull which thereby results. The use of very wide 
plates is disco in the mercantile marine by the 
additional strength which is required in such cases at the 
butt connections. This is provided in the form of thicker 
butt straps and an extra row of rivetting on each side of 
the butt. It indeed, come to this—that whereas in 
the early days of iron shipbuilding the short plates which 
were produced in those days resulted in an inefficient 
arrangement of butts, it now happens that, with the 
improvements made in the manufacture of shipbuilding 
iron and steel, precautions -have been found necessary in 
order to guard against weakness in the butt connections 
themselves. 

Those whose duty it is periodically to examine the 
bottoms of iron and steel vessels when in paring dock, 
have of late years frequently observed phenomena in 
association with the plate butts of modern ships, especially 
those of steel, which were not usual in ships of older date ; 
the. butts in those cases being distinctly visible, and 


showing such symptoms of movement as at first suggested 
the robability of structural straining. Certainly, such 


manifestations were not so common, nor so pronounced, at 
a time when naval construction had not reached its 
present high stage of development and general efficiency 


This phenomenon has received the attention which its 


[ 
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importance deserves, and numerous calculations and ex- 
periments have been made with a view to solve the 
problem which was presented. It is found that such 
appearances are not necessarily, nor indeed often, asso- 
ciated with structural weakness, but that they are 
accounted for by the laws of elasticity pertaining to the 

i re ge For instance, it has been found, by 
experiment with rivetted joints, that a slip of about 
one-eighth of an inch may occur under a severe stress, 
which slip is wholly recovered after the removal of that 
stress, without in any way disturbing the rivets. This 
occurred with iron; and with mild steel the slip would 
inevitably have been even greater without the strength of 
the joint being impaired. Now it is a noteworthy fact 
that this “creeping of the butts” is more frequently 
observed in steel than in iron vessels, and is most usual in 
ships built upon the cellular system, wherein the principal 
frames are more widely s| than in ships framed by the 
ordinary method. The structural strength of these ships 
is in the great majority of cases beyond question; but the 
stiffness of their plating is not so well assured. That is to 
say, the thin elastic steel plate is more liable to elastic 
movement than the stouter iron plate of even less tensile 
strength—and certainly of less tensile endurance. Such 
flexibility might operate elsewhere than at a butt without 
being observed and without detriment to the structure ; 
but at the butt its effects soon become observable, and no 
doubt they will in time be detrimental, if only by inducirg 
rapid corrosion at the butt joints. It is with a view to 
cope with this phenomenon that attention has of late been 
directed to the butt connections of iron and steel ships. 
As already mentioned, this intervention has resulted in the 
thickening and widening of butt straps, and it has even 
gone so far as to ry oy the fitting of double butt covers 
at certain parts of the structure. Now, at the stringers 
and other internal parts of the hull these double butt 
covers may be applied in their most efficient form; for as 
they need not be watertight, the omission of rivets in the 
outer rows, such as is essential to their highest efficiency, 
is in no way objectionable. But when placed on the butts 
of bottom or side plating they must be caulked, and conse- 
quently these rivets cannot be omitted. Hence it will be 
seen that, however valuable the double butt covers may be 
when applied to the outer plating of a ship, they cannot 
develope that high degree of efficiency which is their chief 
recommendation. 

Another mode of stiffening the butt connections of - 
plating has, however, been devised, which seems to fully 
meet all the requirements of the case. It consists in 
rivetting two pieces of angle bar across the strap in a fore- 
and-aft direction, each bar being placed at about one-third 
the length of the strap from each of its extremities. The 
rivets connecting the pieces of angle bar are a part of the 
ordinary rivetting of the butt, so that the scheme is 
inexpensive and involves but a little additional weight. 
These stiffening bars would only be fitted to the straps at 
those parts of the vessel, such as the bilges, which ordi- 
narily display the objectionable features which they are 
intended to prevent. Such stiffened butt straps have 
already been applied to several vessels building on the 
Clyde, in which district the plan originated, and it may be 
remarked that experiments made with butt connections 
stiffened in this way are wholly confirmatory of the 
efficiency of the scheme. 


STATISTICS OF THE BELGIAN IRON AND COAL 
INDUSTRY IN 1885. 


Is that year thirty-two blast furnaces were at work, whilst 
‘wenty-nine were standing idle; 2798 workmen were engaged 
‘ them, and their wages were 269f. per man. There were 

melted 162,352 t. of pative, 1,468,083 t. of foreign ores, and 
~56,635 t. of scrap and cinder. There were produced 509,137 t. 
of forge pig at 42°53f., 75,417 t. of foundry pig at 50°88f., 5041 t. 
of spi isen at 66°46f., Bessemer pig 119,115 t. at 56°22f., and 
basic pig 54,160 t. at 54°96f. p.t., or in all 712,876 t. Inthe year 
1884 the production was higher by 37,936 t., or in all 750,812. 
Since the year 1881 the prices for the several sorts of crude iron 
have successively from year to year come down nearly at the rate 
of 5f. The works which worked up the above production of raw 
iron gave employment to 14,901 workpeople, who each earned 
296f. perday. The produce of finished iron was 469,249 t., with 
an average value of 128°46f. Since 1881 the various finished 
sorts of iron have undergone the following reductions in value :— 
Rails, 142f., 152f., 139f., 128f., 126f.; plates, 183f., 187£, 188f., 
166f., 149f.; rolled bars, 143f., 147f., 139f., 128f., 116f.—at this 
moment 100f. At present there are seven steel works in opera- 
tion, with nine Bessemer converters and two Siemens-Martin 
furncces at work, whilst nine converters are standing idle. The 
number of workmen engaged was 2238, at an average day wage 
of 328f. The output of rails was 76,744 t., at 110°35f. as an 
a The remainder of the production was :—Tires, 5973 t., 
at 158°88f. average price; steel plates, 3771 t., at 166°82f.; thin 
sheets, 456 t., at 199°56f.; steel wire rods, 8209 t., at 159 8If.; 
in all 125,461 t. In the year 1884 the production was 153,999 t. 
The average prices amounted to 81f. to 85f.; for steel rails, 150f. 
135f., 129f.,117f.,110f. Tires went down in the same period 
from 199f. to 159f The quantity of coals raised in Belgium in 
1885 was 17,437,603 t. valued at 154,618,000f. This was 
613,896 t. and 17,422,000f. less than in 1844, and this agrees 
with the fall in price from 9°53f. to 8°87f., or 66 centimes per 
ton. The above quantity was raised from 385 pits, or four less 
than in 1884. The average thickness of the seams which were 
worked was no more than 0°59m. to 063m. The quantity of 
coal got by one man amounted to 224 t. in the year, and the 
number of hands employed in all was 103,695, or 2487 less than 
in the year before. Of these workpeople 77,691 worked under 
ground—63,337 men, 4256 women, 8489 boys, and 1612 girls 
under sixteen years of age. The average wages fell from 1884 
to 1885 from 914f. to 812f. per man. During twenty years, 
with the exception of 1868, the wages were never so low. The 
average wages were 2 80f. per diem for 290 days, 2°22f. for surface 
and 2°99f. for underground work. There were 3733 coke ovens 
in work, which consumed 2,292,696 t. of coal, which produced 
1,678,471 t. of coke at the average price of 13°40f. The price 
hasfallenfrom 1882 to 1885 from 17°73f. to 13°70f. Eighty-seven 
coal mines worked with a profit of 10,496,000f., 569 with a loss 
of 1 aia therefore the profit realised was 6,937,000f. in the 


WOOLWICH STEAM PADDLE FERRY BOAT 
PIONEER. 

THE engravings published on page 501 illustrate a steam ferry 
boat, the Pioneer, built by Messrs. Edwards and Symes, Cubitt 
Town, for the Woolwich—Old Barge House—Steam Ferry Com- 
pany, from the design of Mr. William May, C.E., the engineer to 
the company. 

The boat is 55ft. in length, 14ft. beam at the water line, and 
24ft. on deck, the depth midships is 7ft.,-and at the ends 
ft. 9in. It is built of steel throughout, the bilge and end plates are 
#sin. thick, and the remainder jin. The frames and beams are 
of angle steel, 2in. by 2in. by ,%in., spaced 20in. apart, a beam 
wing Sant to each frame, and supported in the centre under 
the line of heavy traffic by two supports of the same size angle 


steel. 

The whole length of the boat, and a width of 9ft., the centre 
of the deck is provided for heavy traffic, such as vehicles, horses, 
and cattle, and on each side for foot passengers. The space 
available for passengers on deck is 1060 square feet. The 
central part of the deck is laid with 2}in. deals covered with 
wood paving 34in. deep—May’s patent—and the side decks are 
raised 4}in. above the central roadway ; the whole deck is free 
from encumbrances of any sort, such as ladderways and sky- 
lights, thus allowing a clear roadway for traffic. 

The whole of the accommodation for the crew, except captain, 
is below deck, as also is everything in connection with the 
working of the vessel. On deck, on fore side of one paddle- 
wheel, is the captain's cabin, and of the other paddle-wheel is a 
ladies’ cabin. 

The engines for driving the vessel are two pairs of high- 
pressure diagonal, with cylinders 6in. diameter and 74in. stroke, 


THE INSTITUTION OF CIVIL ENGINEERS. 
THE ELECTRIC LIGHTHOUSES OF MACQUAIRE AND 
OF TINO, 


Ar the ordinary meeting on Moesteg, the 7th of December, Mr. 
Edward Woods, President, in the the paper read was on 
“The Electric Lighthouses of Te ie and of Tino,” by Dr, 
John Hopkinson, F.R.S., M.-Inst. C. 

The author stated that the subject of the use of the electric 
light in lighthouses had been fully discussed at the Institution 
in 1879, when papers by Sir James Douglass, M. Inst. C.E., 
and by Mr. James T. Chance, Assoc. Inst. O.E., were read, 
The subject had been further elaborately examined by Mr, 
Allard, and more practical made at 
the South Foreland, wh had been exhaustively reported 
on by a committee of the Trinity House. The justification of the 
present communication was that, at the lighthouses of Macquarie 
and of Tino, the optical apparatus was on a larger scale than has 
hitherto been used for the electric arc in lighthouses, and nted 
certain novel features in the details of construction. In the case of 
both lighthouses, Messrs. Chance Brothers and Company, of 
Birmingham, entered into a contract for the supply of all the 
apparatus required, includi engines, machines, conductors, 
lamps, optical apparatus, and lanterns. In both cases Sir James 
Douglass, engineer-in-chief of the Trinity House, acted as inspecting 
engineer to the respective colonial and foreign Governments. 

At Macquarie there was a revolving light, giving a single flash 
of eight seconds’ duration every minute. Owing to the altitude 
of the lighthouse—the focal Sm being 346ft. above the sea— 
it was necessary to secure t a substantial quantity of light 
should be directed to the nearer sea; but it was also essential 
that this dipping light should be but a small fraction of that 
sent to the horizon, otherwise its effect would be excessively 


dazzling. The —s apparatus was of the first order, 920 milli- 
, and the condensing effect was uced by a 

single agent; that was, vertical 

straight prisms were dispensed 
with. Forms not differing very 
greatly from those introduced by 


metre focal lengt 


Fresnel had been adopted, and 
were specially arranged for the 
purpose in hand. The up; 
and the lower totally reflecting 
prisms were forms of revolu- 
tions about a horizontal axis; they 
directed the light incident u 
them to the horizon and the di 
tant sea, from 10 min. above the 
horizon to 30 min. below; they 
were adjusted to distribute the 
r : light in azimuth over the are of 


Foreshore 


3 deg. necessary for a 

portion of the apparatus the 
profile so colette’ that the 


YFIAIY 


LANDING BROWS, WOOLWICH FERRY. 


indicating 60-horse power. The boiler is of steel, 4ft. 9in. 
diameter and 5ft. 3in. long, working at 1001b. pressure. The 
paddle-wheels are 8ft. 9in. diameter, each driven by a pair of 
engines geared in the proportion of 1 to 4. The uptake and 
funnel from the boiler is carried over the centre of one paddle- 
wheel, and the captain has an elevated look-out over the other ; 
from this position the captain steers the boat, and indicates to 
the engine-driver for the starting or reversing his engines. The 
captain has two handles side by side, each indicating to the 
engines on the side they are placed, and by moving the handles 
in either direction the wheels will be worked that way. The 
entrance brows, which are 21ft. long each, are suspended by two 
steel-wire ropes, one on each side, and are balanced by each end 
being fastened to each brow ; one of the ropes passes round a 
drum and is worked with gearing by one man, who can readily 
raise or lower either brow. On trial the mean speed of the 
wheels with an indicated horse-power of 55°7 was 8701 miles 
per hour, and the mean speed of the vessel was 7°21 miles ; thus 
showing a slip of 1°491, which, considering the class of vessel 
and the work for which she is'intended, is very low, being only 
17 per cent. 

The landing brows at Woolwich, illustrated above, were con- 
structed by Messrs. Kirk and Randall, from the design and 
noen of Mr. May. The brow at South Woolwich is 65ft. in 
ength, and at North Woolwich 55ft. long, and each has a clear 
roadway of 10ft. The incline of the brow when down is the 
same as that of the foreshore, and forms a continuous road. 
The approach to the foreshore from the road on either side of 
the river is too narrow to admit the boat entering, and would 
thus prevent the landing of passengers and cargo for about four 
hours during each tide ; but by the present arrangement a con- 
tinuous traffic is kept up. The browis hinged at the upper end 
at the road level, the lower end being allowed to rise and fall 
freely. A pontoon the width of the brow is placed under it, in 
a recess or pit in the ground, and at such a distance from the 
end as to allow the brow at the end to rise more rapidly than 
the tide, to prevent the water washing over the brow as it 
nearer approaches a level, and which, in the case of large steamers 
passing up and down the river, would be very great. At the 
lower end are framed guide piles on each side, on which balance 
weights are suspended by chains running over rollers. These 
weights not only assist the pontoon in raising and lowering the 
brow, but also keep it steady whena rough swell is on the fore- 
shore, and would cause the brow to rise and fall rapidly. On 
each side, on the guide piles, are two friction bars, which are 
gripped by double jaws on a link fixed to the brow. The jaws 
slide over the bars as the brow rises and falls, so that when a 
heavy weight is brought on the brow the jaws are made to clip 
the bars by a screw to each, and thus prevent the lowering of 
the brow, the friction power of the bars being equal to 30 tons. 
To enable the brow to commence rising at the proper time, viz., 
when the water is about 3ft. from the end, a drain pipe is laid 
from the pontoon pit to the foreshore, thus allowing the pit to 
fill with water before the tide would otherwise reach it, and 
allow it to fall gradually with the ebb tide. The -brow is per- 
fectly automatic in its action, and no difficulty has been expe- 
rienced since it was fixed in place more than three months since. 
The end of the bow of the boat enters the narrow roadway, and 
rests on the automatic brow as soon as the tide reaches its end. 


Rattway AccipENT.—On Tuesday morning the second of the 
night Scotch express trains from Euston came into collision at 
Carlisle with a Midland engine, throwing the latter off the rails. 
Both engines were much damaged; but no one was hurt, although 
the steps of the carriages of the ex 


were stripped off. The 
terfering with the action of 


caus of the accident was the frost 
the \acuum brake, 


' + central lens, and the three 
next to the lens above “a 
below, directed their light to 
the horizon without vertical 
divergence, except what was 
due to the size of the arc; the 
light for the nearer sea was 
obtained from the remaining 
ten lens-segments. From 4 mile 
to # mile the sea received light from one element of the 
egenees, from } to 1} mile from two elements, from 1} 
ile to 2 miles from three elements, from 2 to 2) miles 
from four elements, beyond 24 miles 
— and lower totally reflecting prisms came in aid at about five 
miles. The main power of the apparatus was hardly attained till 
a distance of eight or ten miles. A dioptric mirror was placed on 
| the landward side of the arc. This mirror was arranged to form 
| the image of the arc at one side of the carbons, so avoiding the 
| interception of light which would result if the mirror were used in 
e ordi way. Further horizontal divergence was given by the 
form of the lens. In the ordinary condictua fights the inner face of 
the lens was plane, here it was cylindrical, the axis of the cylinder 
being vertical. Thelamps were of the Serrin type, and were supplied 
by Baron de Meritens, whoalso provided twoalternate currentdynamo 
machines with permanent magnets. Each machine had five rin; 
in its armature, and in each ring there were sixteen segments, 
supplying one arc for a lighthouse the machine ran about 830 revo- 
lutions per minute, and gave a current of 55 ampéres when half the 
| coils were used, and of 110 ampéres when the whole of the machine 
was in action, the internal resistance in the two cases being 0'062 and 
0°031 ohm. Each machine was driven by an 8-horse power Crossley 
as engine, through a belt without counter shafting. Whilst the 
ynamo machines were at the works of Messrs. Chance Brothers 
and Company, a series of experiments had been made in March, 
1881, to determine their on: agg When the external resist- 
ance was a metallic conductor of small self-induction, it was 
found that with varying resistance and speed the currents 
observed fairly well with calculation from the formula 
A 


Veale 2 in which R was the total resistance of the 
R? + (> 


m six elements; the 


circuit, y the self-induction, and T the periodic time. When the 
machine was running £30 revolutions per minute A = 67 volts 
and in ohms squared, hence y = 64 x 10% 
centimetres. The eighty sections of the machine were arranged 
four in series, twenty none. For a — section the mo 
of y would be 32 x 10° centimetres. he maximum induc- 
tion in the core, which had an area of 5 square centimetres, 
was 24,600, or 4920 per square centimetre. The loss of power was 
greater when the machine was doing little or no external work than 


when that work was great. This was clearly seen from the follow- 
ing table :— 
Current amptres .. .. 770 73 60 
Electrical work H.P. .. 069 5 66 
Mechanical work applied oo 309 .. 655 
0b 2°40 0°89 


ped by a dashpot containing tar. 

Half Power. Full Power. 
Red candles .. 1,908 .. .. 4,708 
,, 4,079 .. .. 11,882 
Current(amptres) .. .. .. 545 05 
Mechanical power ay plied (ho se-power) .. 45 - 69 
Power expended in 


heating conducting 
wires (horse-power) .. .. .. .. O°24 .. 0°95 

The results illustrated the fact that, as the current increased, the 
total light increased in a higher ratso, red light in a slightly higher 
ratio, and blue in a ratio considerably higher. The machinery for 
this lighthouse was sent out to New South Wales in November, 
1881. The glare of the light upon the sky was said to have been 
seen at @ distance of over sixty miles, far beyond the distance at 
which it would cease to be directly visible. 


The distinctive character of the Tino light was a triple-flash 
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| The explanation had heen pointed out in the lecture by the author 
| on * Some Points in Electric Lighting.” Photometric experiments 
| were made upon the arc, and simultaneous measurements of 
| effective power applied, and of current passing. The red _ 
was measured through a bright copper ruby glass, and the blue 
through a solution of sulphate of copper and ammonia, The 
horse-power was measured by a transmission dynamometer; but 
the results must be accepted with reserve, on account of the difli- 
culty of ascertaining the mean tension in a strap which was 
constantly varying. The oscillations of the dynamometer were 
| 
| 
| | 
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every half-minute. The apparatus for producing this effect was of 


the general form introduced by the author in 1874. The second- 
order apparatus of 700-millimetre focus was adopted in this 


case. Tue horizintal divergence was obtained in exactly the same | 


way as at Macyuarie, excepting that no mirror was used. The 
quantity of light thrown upon the nearer sea was very much less 
in the case of Tino than in that of Macquarie, and greater 
reliance was placed upon the accuracy with which the are could 
be kept in focus. . Experience had justified these changes as im- 
provements of a perfectly safe nature. As there was no water 
upon the island, two Brown hot-air engines were supplied, each 
driving through a counter-shaft one of the machines. The 
counter-shafts could be connected with a Mather and Platt 
friction coupling, so that the two machines could be driven 
together, or either machine from either engine. In future light- 
hous»s, when a steam engine could not be employed, it would be 
preferable on every ground to use gas engines, and to manu- 
facture on the spot either Dowson gas or ordinary gas, according 
te the character of the fuel available. There were two dynamo 
machines, of exactly the same type as those supplied for Mac- 

uarie, the only novelty being in the method of using them. 

me of the three lamps was of larger size, for the double power 
current of 200 ampéres from the two machines when coupled 
together. This lamp was said to be suitable for a still greater 
current, but with about 200 ampéres it soon became dangerously 
heated; a simple modification rendered the lamp equal to the 
actual work it had to do. The a was delivered in 
November, 1884, and was put up by workmen from Messrs. Chance’s 
workshops, under the supervision of Signor L. Luiggi, of Rome. 
A complete test of the performance of the light, as seen from the 
sea in all grades of its power, was made in April, 1885, by a Com- 
mission appointed by the Italian Government. The light was well 
observed through rain when distant thirty-two nautical miles, and 
although below the horizon, the position was precisely localised, 
and the triple-fiash distinction unmistakeable. At eighteen miles 
distant the illumination of the flash upon white paper was sufficient 
to make out letters marked in pencil ljin. high; and when four- 
teen miles distant it was easy to ascertain the time from a watch. 
— light was frequently seen at a distance of fifty miles, near to 

02. 

Some general points were dealt with at the end of the paper ; 
an i were given of a plan for providing an electric light- 
hous: at about the same cost as a first-claes oil I-ghthouse. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. 


A NEW VIEW OF THE RESISTANCE OF MATERIALS. 

S1r,—The interesting communication which Professor Unwin 
has made on Professor Dauschinger’s experiments will, I hope, be 
followed by fuller details, as these cannot but interest every 
engineer. In the hope also that others who have worked in the 
same line will publish the conclusions they have arrived at, I beg 
to submit the following tests from my paper on ‘‘ The Injurious 
Effect of a Blue Heat on S‘eel and Iron.” See Table I. :— 


\Preliminary. Ultimate. 
No 2 ar’ jars. 25 | 
tons | tons per tons! per 
per per cept. per cent. pn 
-in.'sq. in in Sip. sq in in$in.| 
12 | | 163/26 — | — | 
29- 
stecl 1 Interval, 10days,) — | — 29°8 | 44-0 
Annealed red-hot. as 
times. Intervals,( 59.1 34-5 | 53°3 
( and 8 days. 
i 
(Elongated while) 
19| De. blue-het. Re-' ? | #45. — 
tested twice 30°77 32°93) TE, — 
( while cold. ) | 
Shortened cod) | 42- 
culd. ) 8 30°7 7°2 55°0 
} 
(Shortened | 
21| Do, bot under steam shorte aed 36; — | — 
hammer. Tested — — | 33°5 86 | 48°6 
cold. ) | 


All these pieces were cut from one plate, and the elastic limits 
measured with the same amount of accuracy as those of Professcr 
Bauschinger. Judging from the close agreement of the first elastic 
limits in Nos. 12 and 15, which are 16 3 and 15 6 tons respectively, 
the material may safely be considered uniform in quality. These 
experiments, though but few, throw light on a few important 
points, some of which do not appear to have been previously noticed. 

(1) The elastic limit for tension is raised by the application of a 
stress which exceeds the original limit; it increases with time, 
whether the stress is removed or not. Thus, in Nos. 12 and 15 
the preliminary elongstions are and per cent. The second 
elastic limits, instead of being identical, differ by 24 tons, the only 
difference in the two tests being that the intervals between the 
two tests were one and eight days respectively. If tested imme- 
diately after the first stretching, the differences between the new 
elastic limits for no interval and one day, and one day and eight 
days, would be about 11 tons and 2} tons respectively. 

(2) At a blue heat the elastic limit of mild steel is lower than at 
an ordinary temperature. In No. 18 it has fallen to 10 tons, as 
against 16 tons in No. 12. At a subsequent cold re-testing the 
limit was found t» have risen to 30 tons. As is well known, the 
ultimate strength is higher at a blue heat than in the cold state. 

_(3) The shortening of a test piece while cold, reduces its elastic 
limit, while if the shortening is done at a blue heat this limit is 
raised. Thus in Nos. 20 and 21 these limits are 12 tons and 24 tons 
respectively. The first of these two statements agrees with what 
Professor Unwin says; but the other one does not appear to have 
been mentioned before. In conjunction with Professor Bauschinger’s 
experiments, it may explain the unexpected phenomena noticed by 
Mr. B. Baker, that steel which had been bent while blue hot stood 
more cold bends in a Wohbler machine than an uninjured sample. 

Ever since I had made thse exp2riments, my telief in the text- 
book theories of jacketted guns has been shaken, and I am glad to 
see that Profissor Bauschinger’s deducti corroborate my views 
that a material, if formed into theshape of a gun, cannot be made 
to resist more than certain powder pressures, though it may have 
b2en built up of ever so many jackets. Of course, it is well known 
that the heavier the forgings the more untrustworthy they are; but 
the reduction in the dimensions of the jacket is the only advantage 
which I can see in their use ; and it would not surprise me to hear 
that a solid steel gun which has been subjected for an extended 
period—say one day—to a severe hydraulic pressure, and then 
finished, had been found to be as safe as one builtap of a dozen 
jackets of the same material, for the distribution of circumferential 
stresses at that high pressure would at the end of the test, and 
during every discharge, be uniform throughout the thickness, 


There is a phenomenon in testing steel beyond its elastic limit 
which occasionally shows itself very distinctly if the strain indi- 


' eator is not removed, but which, as far as I_ know, has never been | 


mentioned before nor explained. It is the irregularity of- the 
stretching. Thus, on several ions I have noticed that a small 
increase of stress would cause the pointer of the instrument to 
move perhaps slow at first, and then fast and slow several times in 
succession, till it ultimately came to rest. During all this time 


‘ the load was not touched. The only explanations which suggest 


themselves are cither that first ono part and then another —_ of 
the test piece“stretches, or that the stretching is affected by the 
temperature, and this varies as heat is generated by the work done 
in stretching; perhaps, too, both influences are at work. 
C. E, STROMEYER. 
Strawberry Hill, Middlesex, December 14:h, 


SUGAR IN MORTAR, 


Sir,—I have postponed making any remarks on the article by 
Dr. Samuel Crompton in your issue of the 3rd inst. until now, in 
the hope that some further light might have been thrown on this 
“new use of sugar,” but as nothing is published in your this 
week’s issue, I assume that nobody has any knowledge of the 
subject, and as I apprehend very serious results if some of Dr. 

pton’s suggesti are carried out, I would ask your per- 
mission to say a few words. 

So far as the use of sugar with lime is concerned, it is only neces- 
sary to say that it has been used in India from time immemorial, and 
with it and shell lime is produced that wonderful plaster which I 
am told forms the inner walls of all Indian houses—at all events, 
those in the neighbourhood of Madras—and which is known as 
ch 8 bling in its finish and hardness of surface a 
Parian or other compound sulphate of lime cement. 

Now with respect to the use of sugar with Portland cement, Mr. 
Hankey in his letter to the Z'imes merely suggests that the com- 
bination may be of value; but Dr. Crompton goes further, he and 
his friends carry out certain experiments, which, to say the least, 
are unique, and at once jumps to the conclusion that the life of a 
bishop was nearly sacrificed through no sugar having been mixed 
with the Portland cement mortar of an archway through which the 
said bishop passed only a few minutes before it fell. Now this 
statement is most serious, and the experiments carried out by Dr. 
Crompton and his friends, the results obtained, and the deduc- 
tions drawn from them are also most serious, because they are mis- 
leading, and if any of our clerks of works, resident engineers, 
builders, or contractors act upon them, I can only say that some 
very serious catastrophes will happen. And as the knowledge and 
use of Portland cement is a subject to which, as you well know, I 
have devoted considerable attention, I should feel myself greatly 
to blame did I not take an early opportunity of absolutely contra- 
dicting the deductions arrived at by Dr. Crompton. 

I may say that up to the present time no material has yet been 
found which, added to Portland cement, increases its strength. 
Many substances accelerate its setting powers; but even these, all 
of them to a greater or lesser extent, detract from its ultimate 
strength. Some materials act absolutely cetrimentally on cement 
when added to it, and sugar is one of these. The addition of a very 
small percentage of sugar in the water with which a cement is 
gauged will do worse things than even reduce its strength; it will 
cause it to what is called “‘ blow,” i.e, expand, crack, disintegrate, 
and destroy any work in which it is used. I will not go into the 
chemistry of the matter. Dr. Crompton has stated one effect 
which sugar has upon lime, and no doubt he will easily assign a 
cause for its acting detrimentally on Portland cement, which is 
accepted as a double silicate of lime and alumina. 

While apologising for the length of this letter, I should like to 
add, in reference to the amounts charged for beer in the ancient 
mason’s accounts, that my experience is, that not only is mortar 
very difficult to set, but that even engines will not start, or, at all 
events, will not always work smoothly ; and that many other 
events will not, and do not, happen without proper lubrication and 
a free expenditure by beer. Henry Fava, M. Inst. C.E, 

4, Great Queen-street, Westminster, December 20th, 


A R 


We had then 203 ships of the line, which we increased to 244 by 
Naval History.” —This was our naval supremacy of 

past ! 

Return showing the fleets of England, France, Russia, Gormapy, 
Italy, Austria, giving in detail, built or building, armour-clads, 
cruisers, torpedo vessels and boats, dated Admiralty, 17h May, 
1838, by order of the House of Commons, 


arm Vesse!s. 
France .. oo oe 


Supposing our seamanship to be better than that of other 


"| nations, still the introduction of steam must have greatly dimi- 


nished the relative va'ue of that superiority asa whole. Steam 
has also much reduced our insular security. Four days’ coal is 
about the average full speed capacity of our ships—hence the 
necessity of frequently leaving their stations to coal—while in 
1807 ships could remain at sea for a very long period. Then we 
must consider machinery accidents, docking, &c., which would 
affect us far more than the French, as we depend upon our fleet 
for the necessaries of life, which the French do not; and finally it 
will surely be admitted that the French would do us more harm 
by attacking our food supply, trade, defenceless roadsteads, &c., 
than we should affect by a similar mode of proceeding. Our 
reserve of ships and men is insufficient. It should be abundant 
and ready in all ways, like the French, Our Channel Squadron 
generally consists of only four obsolete ships, when for perfect 
instruction it needs nine—as by French Navy Estimates, 1886, 
p. 2002, The press reports the French to have just voted 
£2,333,000 towards strengthening their navy, and Times, 
November 23rd, £1,600,000 for six years in addition. The strength 
of our fleet is sapped by having thirty-five unarmoured ended ships, 

We have not one efficient cruiser or frigate from want of speed 
and coal capacity. The French have several merchant steamers 
built after our transatlantic clippers. In 1807 our frigates were 
celebrated. We need gunboats, mortar vessels, &c., and our 
armament is chiefly muzzle-loading, while the French has been 
breech-loading since 1867. The adjuncts are also missing, dock- 

ards starved, only one first-class dock at Devonport, and none in 
dia, &c, Our coaling stations are not prepared for war, and it 
would be difficult to get coals there during war with so starved a 
Navy. The Suez Canal enfilades India, so to say ; a very strong 
squadron is therefore y at Bombay. Our personnel is 
quite on a establishment in commission about equal to 
France, but France has some 130,000 inscrits thoroughly trained—- 
to our 20,000 war reserve, insufficiently trained.! I conclude from 
these facts that our naval supremacy is a thing of the past; and 
that though the number of our ships in commission may exceed 
that of the three greatest European Powers, our entire force is far 
less than theirs. 

I have now to show the fal of the third statement, namely 
that our naval reserves are absolutely unlimited. The First Lord 
of the Admiralty insists ‘‘That we have in the mercantile navy, 
&c. &c.—a naval reserve which is absolutely unlimited ;’ another 
** That it is our first power of waging war on the seas,” &c. &c, I 
propose to show that the mercantile navy has nothing to spare and 
has but few steamers of the tonnage and engine power which are 
necessary for war cruisers or transports ; that if it had, they could 
not ae gee and that the defence of the mercantile vessels, carry- 
ing food, raw material, commerce, &c. &c., would be the most 
onerous duty of the Royal Navy, and quite impossible without its 
own cruisers and transports, our present ones being inefficient from 
want of modern speed and coal capacity. 

On a declaration of war with France, the sailing mercantile shi 
must be kept in port or be destroyed, as proved by the Alabama. In 
steam vessels, the mercantile Navy List, December 31st, 1885, con- 
tains the names and particulars of only seven vessels large enough 
and psemanagee | engined to become transports like Crocodile and 
four sisters, of 6211 gross tons and 700-horse power—considered 
the proper size sixteen years ago—besides twenty-four like the 
Himalaya of 4690 gross tons and 700-horse power, — thirty 
odd years ago—our transports are so slow as to be surely subject 
to capture by modern French vessels. No better gauge could be 
applied to the tonnage and horse-power given by the 

tile Navy Li As to cruisers, the Imperieuse and War- 

spite, 7390 tons and 10,180-horse power—useless as cruisers—are 
only equalled in size by four of that list, and in engine power by 
none. We have not one satisfactory war cruiser or trans as to 
specd or coal capacity. According to Lloyd, ‘‘ British Mercantile 
Navy, Sea-going Vessels, 1886,” we have sailing vessels 14,584, 
tonnage 4,654,214; steamers 4906, tons 4,199,144. 
Stcamers of 1000 tons and under 2000 .. 1332 .. Tonnage .. 1,779,272 
2000 tons and upward 265... 685,750 


Steamers .. .. +» 1597 =Tonnage .. 2,465,022 

Mr. W. T. Doxford—an eminent shipbuilder and owner, of 
Pallion, Sunderland—addressing the North-East Coast Institution 
of Engineers and Shipbuilders, October 13th, 1886, is reported to 
state, “That it would cost £9,500,000 to place the engines, 
&c., of the mercantile marine in proper cole This applies 
most seriously also to the numerous antiquated engines of 
the Royal Navy, so very extravagant in coals, Very 
many of the mercantile steamers must also remain in'port from 
being so slow. It is time that the Government, Admiralty, and 
our countrymen knew the true state of things and applied an 


RAILWAY BRIDGE OVER THE RIACHUELO. 
S1r,—In order to discuss the question referring to the strain in 
the end vertical A I—Figs. 1 = 4 in the last discussion of Mr. 
Gribble—it is necessary to make a strict assumption, whether the 
apices of the system are to be regarded as hinges or not. In the case 
of the apices being regarded as hinges, which is commonly done, the 
calculation of the stress in AI is very simple. As Mr. Gribble 
thinks that the case is of special interest, two methods may be 
given, The first is to 
\ \ the point I, cutting out 
IH, 1A, andI K, and 
\ replacing them by three 
u forces. Then the sum 
7 K ——=——= of the vertical compo- 
4 Fic 1 nents of these forces 
’ and the load acting at I 
must be nil, The verti- 
cal components of I H and I K being nil, the stress in AI must 
equal the load at the point I. The second method is to make a 
section through the bars A H, AI, and I K, again rayne the 
bars cut off by forces. Then the sum of the moments round any 
point, therefore also round the point H must be nil. This sum is— 
AI x LH-—loadonI x IH=o, Hence, again, the stress in 
AI must equal the load 
at I, and it is obvious that 
the stress in A I is entirely 
independent of the load on 
all the other apices besides I. 
On the other hand, regard- ___H# 
ing the apices not to be 
hinges, but the bars fixed 4 
immovably with each other, small secondary strains will occur, the 
calculations of which is somewhat complicated, but fully discussed 
in “‘ Winkler’s Lehroe von der Elasticitat und Festigkeit.” Such 
secondary strains, however, will occur in all bars, and the bar A I 
is under no special condition in this respect. Mr. Gribble’s sup- 
position that with the arrangement—Fig. 4—‘‘the stress reaching 
A from K would pass continuously through A I without affecting 
X H at all, and H X would become a superfluous member, is 
erroneous, On the contrary, the stress in H X would be greater 
than that in H A, as may be easily shown by resolving the abut- 
ment pressure into the components H land H X. Then the stress 
in H X is the greater, the smaller its angle is to the horizon. Of 
course in this case A I ought to be sufficiently stiff to bear the 
bending moment at point X. E. C.E. 
December 20th. 


THE NAVY. 


Sir,—The First Lord of the Admiralty is reported in the Times, 
November 10th, 1886, to have made the following statements at 
the Mansion House :—(1) ‘‘Our naval supremacy is not a thing of 
the past.” (2) “‘The number of H.M.S. at the nt moment in 
commission exceeds the combined force of the three greatest 
European Powers.” (3) ‘‘ We have in these resources—namely, 
the steam tonnage of the mercantile marine, &c.—a naval reserve 
which is absolutely unlimited.” It is my object to show, from 
official sources, both French and English, the fallacy of these 
statements. 

The treaty of Tilsit in 1807 gave Napoleon 180 sail of the line, 
viz.—French 60 + Spanish 40+ Russian 25 + Swedish 15 + Danish 
15 + Portuguese 10 + Dutch 15—see Jomini “‘ Vie de Napoleon ’ ii, 


p, 449—This I have had confirmed lately at the British Museum. 


tant remedy by building cruisers of -_ length and enormous 
coal capacity. The mercantile navy—viewing all the above—could 
not spare steamers for war cruisers and transports, while better 
steamers are wanted to carry food, &c. I will leave these bare, 
incontrovertible facts to speak for themselves and be judged by 
public opinion. 

France possesses one of our Transatlantic steamers, Normandie, 
and four built after our best models, now running to America, 
rivalling them in speed, besides many other very fast steamers. 
How could our cruisers with much less 5 and only four days 
coals contend with them? Germany, Russia, Italy, &c., have 
also such scourges ready for our trade. The French are also more 
wise—see Exercise, 1887, p. 1219—have twenty-six transports and 
sixteen avisos, transports, As to our merchant seamen, they are 
untrained, whilst the French reserve of seamen are thoroughly 
trained and kept at sea in their mercantile marine, Surely the 
above does not justify or even excuse the terms “ absolutely 
unlimited resources.” 

But in comparing our naval supremacy of 1807 with the present 
time we must consider how vastly the duties of the Navy are 
increased by the great addition there is to our tolonies and posses- 
sions, home wants as to food, &c. In fact there should be no com- 
parison between the navies of France and England ; it is of such 
vital importance to us that our Navy should be incomparably the 
strongest, which it is certainly not. Should a war break out with 
France it must be remembered that if we fail in protecting our 
supply of food, even for a short time, the result would be destruc- 
tion, I ower an extract from a statement by the present 
French Minister Marine, Rear-Admiral Aube, of the French 
Navy :—“ The next naval war jally against England—will 
be carried on by cruisers attacking her commerce. The empire of 
the sea will belong to that nation of the two which has the most 
numerous armoured fleet. Every power of attack and destruction 
will be employed against all of England’s littoral towns—fortified 
and unfortified—whether purely peace establishments or warlike— 
to burn them, to destroy them, or to pitilessly ransom them.” 


1 Seo Secretary of the Admiralty’s speech at Liverpool, Times report, 
December 10th, 1686, 


Dec. 24, 1886. 


TUE ENGINEER. 
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‘he Fiench admiral lays it down—ard who can gainsay him ?— 
that the empire of the sea will belong to that nation of the two 
which has the most numerous armcured fleet. Could we, whilst 
j rotecting our colonies, &c. &c., so outnumber, at one and the same 
time, the French ironclad fleet in the Channel and in the Mediter- 
yanean? ‘‘ Every future naval war,” he sayse—‘‘at least, against 
England—will be essentially une guerre de course.” Have we the 
needful supply of swift cruisers for the protection of our merchant 
ships in such a war? 

dmiral Aube truly says that we have already had to retreat 
from our just demands “ before the threat of war carried on by 
cruisers sgainst our commerce.” He declares that in any future 
war the French “‘ will come down from the heights of that cloudy 
sentimentality which bas created the monstrous association of 
words—rights of war—(les droits de la guerre), and the attack on 
every source of our riches will become not only legitimate, but 
obligatory upon them ;” and that if they gain any temporary com- 
mand of the Channel, every — of attack and destruction will 
be employed against all our littoral towns—fortified or unfortified 
—whether purely peaceful establishments or warlike—to burn 
them, destroy them, or at least to pitilessly ransom them.” 

Steam has facilitated such raids, and necessitates one fleet at 
sea whilst another is coaling, &c. &c,, and a comparatively superior 
Navy than in 1807. 

The following is a list of the French and English armour-clads, 


officially given in the French navy estimates :— 
BUILDING AND FITTING, 
French, English, 
( 1 Neptune 1 Rodney (a) 
2 Hoche 2 Benbow (a) 
¢ | 3 Magenta 3 Camperdown (a) 
rs | 4 Marceau 4 Anson (a) 
=| 5 Requin 5 Renown (a) 
| Reported euepended building.) 6 Sanspariel (a) 
3/1 6 Brennus 7 Nile (a) 
* | 7 Charles Martel 8 Trafalgar (a) 
2} 8 Amiral Baudin 9 Howe (a 
£ | 9 Formidable 10 Colossus (a) 
| 10 Indomptable 11 Edinburgh 
© | 11 Terrible 12 Collingwood (7) 
(12 Caiman 13 Hero (a) 
Surrs Firrep, Suips Fitrep. 
(13 Amiral Duperré 14 Sultan 
14 Dévastation (a) 15 Superb 


15 Foudroyant (a) 


16 Inflexible (a) 
16 Redoubtable 


17 Alexandra 


| 17 Friedland 18 Neptune 
3 18 Colbert 19 Agamemnon (a) 
Pet Marengo qo 20 Ajax (a) 
fs Océan go 21 Conqueror (a) 
> | 19 Richelieu 22 Dreadnought 
& | 20 Suffren 23 Devastation 
= | 21 Trident 24 Hercules 
3 Savoie yo 25 Temeraire 
o Revanche qo 26 Thunderer 
27 
Yaleureuse yo ellerophon go 
upert go 
Italian. Hotspur qo 
Northumberland go 
( @ ( Ruggiero di Lauria (a) Minotaur qo 
| Francesco Morosini («) Agincourt yo (a) 
a Duilio (a) Achilles qo 
"7 - a ector go (a 
8 italia (a) Black Prince qo (a) 
33 | | Lepanto (a =e; Lord Warden o 
z= 3 | Re Umberto (a) & > | Valiant o (a 
ae 2 Sicilia (a) es Defence o (a 
@ 9 | Sardegna (a) Resistance o (a) 
Pr, Amedeo OS™ (Repulse o 
Palestro 
ae Roma 
Ancona 
o Maria Pia 
Castelfidardo 
San-Martino 
Affondatore 
French. English. 
jum 
25 La Gallissonnidre Invincible go 
26 Triomphante Iron Duke qo 
'S 427 Victorieuse Audacious go 
Alma go 29 Belleisle 
Atalante go 
a Reine Blanche go 
é 28 Thetis 
(29 Duguesclin 
Italian, 
33 Formidable 
£82 Terrible 
& ‘arese 
French. 
(30 Tempéte Glatton 
31 Tonnant Gorgon | 
32 Vengeur Hydra qo y 
| 34 Tonnére ecate qo 
© 35 Furiewx Prince Albert go} $38 
Belitr 0 Waterwitch sold 
Boule dogue o Wivern 0 
Cerbére 0 Scorpion 0 
Taureau Viper 
igre Vixen 
Protectrice o 
Canonniéres Cuirassées, Armoured Cruisers, 
38 Phigeston Shannon (a) 
(39 Styx Warspite (a) 
Imperieuse (a) 
& 42 Grenade Australia (a) 
& \48 Mitraille Galatea (a) 


Narcissus (a) 
Orlando (a) 
Undaunted (a) 
Aurora (a) 
Immortalité (a) 
The above names being taken from officially recognised sources 
clearly proves that the French and 
Italian armour-clads are 80 in number, the English 73. Of which 
46 French and Italian are Ist classe 3 2nd classe, 14; garde cétes, 
12; gunboats, 8; total, 80, 38 Boglich Ist class; 2nd class, 7; 
= cétes, 10; En; lish cruisers, 12 ; total, 67 and 5 condemned, 
y and France er are superior to England in 
number, and vastly so in force, while the ¥ 


describably more to do. We should add 14 improved Monarch’s 
without loss of time, and 23 cruisers of greatest speed and coal 
capacity. I have marked those I consider obsolete 0, those quasi- 
obsolete go, the real fighting modern sbips I have numbered, and 
those with urarmoured ends (a). If a French Umbria met 
Australia and Co. at sea, she would —— play with them until 
their inefficient coal supply was expended. 

TuHomMAs SymonpDs, 


Torquay, December 20:h. Admiral of the Fleet, 


LIFEBOATS, 


Srr,—In your leading article of last week on the distressing 
accidents which occurred to the Southport and St. Anne’s lifeboats 
with such fatal results, you referred to the danger of the boats 
capsizing and remaining keel upwards when at anchor. The shape 
of the boats, though admirably designed to avoid overturning, and 
if capsized, of pee themselves under ordinary conditions, 
would be positively conducive to their floating keel upwards if the 
mooring-chain was attached to the stem, as when overturned the 
weight of the chain would alter the centre of gravity of the boat. 
This is easily seen by reference to the sketch. 


I think this risk would be considerably lessened, if not entirely 
avoided, by having a short length of chain secured to the keel of 
the boat, and by means of a shackle at the other end the attach- 
ment could be made to the mooring chain when it is almost run out. 
By this method the stability of the boat when at anchor would be 
immensely increased, and if unfortunately overturned, the drag of 
the chain would tend to right the boat. 


In hauling in the moorings, the shackle could be released, and 
thus no interference with the tackle would ensue. The danger 
of overturning the boat when posing ovt or 
;— hauling in the chain would still remain, but 
j this might be overcome by having a trunk 
‘ hawse-pipe—through which the chain would 
=> pass—the top being sufficiently high to pre- 
- vent the admission of water, as indicated. 
/ Bat this would entail grappling for the 
. anchor when raised to the entrance to the 
hawse pipe. 


J. H. GREENHILL, 
Belfast, December 20th. 


Sin,—A few days ago the writer of a leading article in the Times 
said that the lifeboats of the National Institution are a “‘ mockery, 
a delusion, and a snare.” He was more correct in saying so than 
I daresay his experience in lifeboats warranted. I was born in 
Liverpool. I have spent more dreary years in this wild spot, on 
the Suffolk coast, than I care to think of, and have made longer 
journeys in boats than any one near here. For some time, through 
the kindness of the editor of the East Anglian Daily Times, I 
have called the attention of East Anglia to the defects of the boats 
of the Institution, and to the pecu’ way they are worked by 
order of the naval men of the Institution. At Lowestoft and Yar- 
mouth they do not believe in the Institution’s boats, and at 
Lowestoft 700 lives have been saved without one of their boats 
— capsized. The beachmen do not believe in self-righting 

ts. I do, if they could be made to right, which I think they 
could to a certainty, but I may be mistaken in that. The Life- 
boat Institution are satisfied that their boats only capsize once for 
every hundred and nym times they are launched. If the cod 
smacks’ boats, which are lowered in almost any weather, were to 
capsize as often as this, the mortality of their crews would be too 
awful to contemplate. As nearly as I can tell from a calculation I 
have made, placing the capsizes at the highest rate, the ratio of 
capsizes to launches of longshore fishing-boats would be less than 
one to six thousand. The lifeboats are copies of Noah’s ark, with- 
out the ark; they are certainly not arks of safety. Their want 
of floor, the great height of their air chambers, and the 
well deck, which gets full of water, fully account for their 
liability to capsize, while the air chambers along the gunwales 
amidships prevent the boat righting when it is keel upwards. The 
high air chambers prevent the boat going to windward, and 
render her liable to be knocked over by the sea. I saw the Ipswich 
knocked over last year in a very moderate sea, and they say she 
was nearly over a few weeks since. It is well known that ifa boat 
capsizes when at anchor that the anchor holding prevents her 
righting, yet nv provision has been made for releasing the cable. 
A common eye-bolt, to which the cable was made fast, dropped 
into a rowlock hole would hold her safely, and when the boat 
capsized the eyebolt would fall out of the holeand let go the cable. 
The plan adopted and ordered to be followed by the Institution, of 
veering boats to a wreck from an anchor, is extremely gerous 
when the direction of the tide does not coincide with that of the 
wind, From what I know of the spot where the boats were cap- 
sized, I should say the direction of the tide was at right angles to 
the wind ; the boat would swing broadside to the sea. If the boats 
were fitted with rockets and lines, they could be fired from the 
boats over the wreck and the boat hauled alongside the wreck from 
the lee side, when practicable ; under such circumstances the boat 
might drop her anchor so as to enable her crew to hold her off the 
wreck, but she should never be allowed to swing to her anchor in a 
heavy sea and a lee tide. Of course 7s from 


bilge piece will strike the beach and over she goes. I was within an 
ace of going over like this last winter. The crabs, not long 
introduced, for heaving up the boats, are not nearly so good asa 
common capstan, because the boat cannot be hauled up unless it is 
nearly abreast of the crab. If a coxswain finds he is not opposite 
the crab he will try to get along the beach till he is abreast, and 
this is of course dangerous, Besides, a boat ought not to be 
exactly opposite the capstan, for she is nearly sure to cast; and it 
will strain her less to haul her up skew-ways than to twist her 


tter Power has in- ' crab, 


suddenly round, as must be done if she is directly abreast the 
But I must not go too much into seamanship in 


your journal; I will only say that cach and every beachman in 
England will tell you that naval officers have no knowledge of 
1 hing or beaching a boat. Up to this I have told you what I 
know, now I will tell you what I think only—I believe if a boat 
with an iron keel were constructed, and that boat had a small free- 
board, and her deck was very convex, and she had open bulwarks, 
she would surely 1ight; being hollow she would need no air 
chambers, Perhaps a flat deck would do if there was an air 
chamber in the middle of her deck, in a line with the keel, but it 
would have to be of sufficient capacity to float the boat without 
the deck bearing any of the weight till the keel was well over the 
balance. A boat’s safety often depends upon her speed 

weatherly qualities, and she must be built like a boat; neither an 
ark or a boat that is as good one way up as the other will ever 
make a trustworthy craft. I have written this letter in the hope that 
it may lead some engineer to go into the matter, for old Johnny 
Haul Taut has blundered long enough. I do not wish notoriety, 
so shall not sign my name. J. W. 

Sizewell, December 20th. 


HARDENING STEEL, 


S1r,—I shall be greatly obliged if any reader will tell me 
the greatest hardness of temper can be produced in cast steel for 
the purpose of grooving chilled iron rollers. My firm has tried all 
sorts of the very best cast steel for this purpose ; and it has been 
the practice to heat the tool to blood red and pl it bodily 
into cold water. Under the circumstances the tool will sometimes 
cut as many as forty grooves—of twenty per inch—without 
requiring re-sharpening. At other times the same steel will be 
found to be too soft to cut one groove, although cut from the same 
bar and hardened in precisely the same way, great care being taken 
not to burn the steel. The result being that the groover will, 
perhaps for a month, groove rolls at the rate of one in six hours, 
and then comes the difficulty of the tools; and it may happen that 
for several days he will be grooving at the rate of only one roll in 
eighteen hours ; and all arising from the uncertainty of the hard- 
ness of the steel tools. Is there any method for making cast steel 
harder than by plunging in water? Will plunging in acid make 
,- — harder? And if so, what sort of acid, and how much 

iluted ? 

Grooving rollers has become a very important business, and there 
are many engineers as anxious as Iam to know how to get steel 
hard enough to do such work properly. I ask you therefore to 
publish this for the good of many. T. 8. 

Gloucester, December 18th. 


WARNING TO INVENTORS AND INVESTORS, 


Srr,—A short time ago I was consulted by a firm, not clients of 
mine, as to the advisability of their investing money in bringing 
out an invention patented by one of their workmen, the provi- 
sicnal spzcification having been filed by a professional practical 
engineer and patent agent. The invention did not relate to the 
business of the firm in question. Ia asking my opinion the firm 
intimated that the practical engineer and patent agent had 
expressed a very favourable opinion with respect to the patent. An 
examination of the drawings and the provisional specification 
revealed at once our old friend perpetual motion. ‘This is the 
second case within three years in my own limited experience of a 
patent agent filing a specification for perpetual motion. One 
of the agents I refer to is a fellow of the Institute of Patent 
Agents, the other is given to much advertising. 

The moral of the above is plain. The inventor must use the 
same care in selecting his patent agent as in choosing his medical 
and legal adviser. If he expects advice based on an expensive, 
scientific, legal, and practical training for the wages of an under- 
clerk or draughtsman, he must not be surprised if he sometimes 
meets with an absence of integrity. 

December 21st. PROVINCIAL PATENT AGENT. 

(Not a F.LP.A.) 


FUEL GAS, 


Sir,—From time to time you have drawn the attention of your 
readers to the above subject, and I venture to think the following 
particulars may not be without interest, 

Many Otto engines, in this and other countries, are now being 
driven with gas made with anthracite, in the apparatus I have 
devised, and the avcrage fuel consumption is under 1} lb. 
indicated horse-power per hour. The weight of fuel consumed is 
thus considerably under that required for steam engines of equal 
power (say 40-horse power and under); but in this country good 
anthracite can only be obtained in South Wales, and the transport 
charges to places far from this district are so great that, in coal- 
ype districts, what is gained in weight is nearly lost in price 
of fuel. 

For some time past I have been trying to use ordinary gas-coke 
instead of anthracite, but have found it difficult to remove the 
clinker sufficiently to admit of the apparatus being worked con- 
tinuou I have now overcome this difficulty, and, in conjunc- 
tion with Messrs. Crossley Bros., I have recently made a 
trial of an Otto engine worked with gas made trom coke costing 
5s. 6d. per ton. The following are the results :— 


Coke consumed for getting up fire in generator = per Ib. 
Net coke consumed in generator during one hour (by 
Add 10 per cent, for clinker andash .. .. .. «2 « «. 37 
Coke consumed in superheating boiler during one hour - 35 
Total per hour, say.. .. -. 450 


Average indicated horse-power during trial = 32. 
«", Coke consumption in generator and boiler including waste when 
getting up fires == 43 = 1°41b. per indicated horse-power per 
our. 

The gas generator was placed on a Pooley weighing-machine, 
which was free to move up or down, as a loose water-joint was 
point in the vertical pipe which conveyed gas to the engine. 

eadings of the weight on the ine and indicator di ms on 
the engine were taken at frequent intervals, and in this way there 
was not only a record of the total fuel consumed during the trial, 
but also a determination of the weight of fuel actually converted 
into mechanical work at stated times. I am aware that coke has 
been used before for generator gas, but not with apparatus suitable 
for engine work, and seeing that coke can be readily obtained in 
all towns at prices ranging from 5s. to 15s. a ton, i cannot help 
thinking that this new departure is of importance to users of 
motive power. J. Emerson Dowson. 

3, Great Queen-street, Westminster, December 13th. 


NEUTRAL AXIS IN FIXED GIRDERS. 

Smr,—A girder fixed at both ends appears, when deflected by a 
load, to have the total length of every layer of fibres increased, as 
the top flange is restrained from shortening in its total length from 
the fixity of its ends. Under these conditions will any of your 
readers kindly demonstrate the position of the neutral axis which, 
as I take it, lying between the stretched and compressed layers of 
fibres, should be free from stress. J. G. PEARSON. 

Nunhead, December 14th, 


THE ECONOMY OF SINGLE-ACTING ENGINES. 

Srr,—I see in the report on the Willans’ engine, published in the 
Electrician, that the average receiver pressure was little more than 
one-half the average pressure in the low-pressure cylinder. 

Now, inasmuch as the whole supply of steam for the low-pres- 
sure cylinder is drawn from the receiver, and that the steam is 
being compressed in this last while it is being expanded in the 
former, I am at a loss to understand how the pressure can possil.y 
be greater in the cylinder than it is in the receiver. Perhaps Mr, 
Willans will favour me with an explanation, COMPOUND, 


Erith, December Lith, 
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the weather side there is the chance of being stove against her. a 
From some crotchet the Institution haul their boats up the beach cuneate’ 
stern first. Of course they are obliged to sail bow first to the J 
beach and then cast the boat broadside on, and let her knock round 
in the breakers till they can get the chain to the stern. om 
I saw the Ipswich—as I have said—‘‘turn turtle” like this. A boat 
should come towards the beach straight before the sea, that is with 
her keel at right angles to the waves, and just before she grounds 
be put straight on to the beach, her keel at right angles to the shore; 
. she will then oa cast right, ¢.e., with her head to wind- 
ward, If herh gets to leeward before she grounds she will 
run to leéward along the beach, and most likely capsize, If you | si 
cast her as some people advise, if it is done a second too soon the 
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: DOUBLE RACK RAILWAY UP MOUNT PILATUS. 
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THEMOUNT PILATUS 


RAILWAY. 


experiments showed clearly 
that the component parts of 


THE importance of rack 
rails caused the promoters of 


the two forces acting on the 


rail, viz., the weight of the 
engine and the force result- 


ing from the incline, were 


the latest mountain railway 


on the Pilatus, now in course 


not enough to keep the spur 


of construction, Messrs. 
Locker and Co., in Zurich, to 


have careful experiments 
made, not only of the dura- 
bility of this system of rail, 
but also and especially if it 
would be safe to employ 


wheel in gear, and the engine 
was lifted out of it. Further 
trials confirmed this observa- 


tion so strongly that the idea 
of a railway up Mount Pilatus 
was abandoned. 


the same construction on a 
gradient of 48 per cent. for 


Messrs. Locker and Co. 


studied the matter further, 
and brought out an entirely 


the maximum incline of the 


Pilatus Railway. The re- 
sults of these experiments, 
carried out at the Swiss Locomotive Works, and the descrip- 


of a paper read by Mr. J. Weber, manager of the Swiss Loco- 
tion of the new system adopted, were recently the subject | motive Works, before the Technical Society of Winterthur. The 


new system, which, by refer- 

ence to the accompanying 
drawings, is easy to under- 

stand, The essential novelty is the double horizontal rack, 


in which two horizontal spur wheels under the engine, gear 
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HORIZONTAL CONDENSING ENGINE, WITH AUTOMATIC CUT-OFF. 
MESSRS. RANSOMES, SIMS, AND JEFFRIES, IPSWICH, ENGINEERS, ° 


at the same time. The permanent way is also entirely 
different from any yet in existence. It is throughout the 
whole length constructed in masonry, the slee consist- 
ing of I iron, are bolted rigidly down with the masonry. 
The distance of the slee is metre from centre 
to centre. Where the rack and the rails are jointed there 
are two sleepers in a distance of 380 millimetres. The 
rails—gauge, 800 millimetres—are bolted down to the sleepers ; 
the central chairs, consisting of L and L__J iron, are rivetted to 
the sleepers. The longitudinal Vautherin rail is bolted to the 
chairs, and last, the actual double rack is bolted firmly to the Vau- 
therin rail. The rack is cut out of a solid steel bar, and each 
separate piece is only three metres long ; so that the dilatation of 
2 millimetres has no influence on the system. The 
horizontal curves have all a radius of 80 metres, the 
vertical ones 500 metres. 

The engine, designed and built at the Swiss Loco- 
motive Works, Winterthur, is entirely different from 
any type yet existing, engine and carriage formin 
one vehicle, the frame of Soth being in one om 
The boiler, of ordinary locomotive type, is placed 
across the rails; thus the heavy incline has hardly 
any influence on the level of the water. The ma- 
chine is exceedingly light, weighing empty 64 tons; 
in working order, and loaded with thirty-four pas- 
sengers, 10°5 tons. The principal dimensions are :— 
Heating surface of the boiler, 20 square metres ; 
grate surface, 0°375 square metres ; water capacity, 
700 litres; capacity of water tank, 800 litres ; of 
coal tank, 130 kilogs. ; ratio of velocity between en- 
gine and spur wheels, 3°8 ; effective horse-power, 67 ; 
diameter of spur wheels gearing in rack, 405 milli- 
metres; pitch, 86 millimetres; distance of spur 
wheels, 5650 millimetres ; diameter of wheels running 
on rails, 400 millimetres; wheel base, 6100 milli- 
metres, The speed of the engine, up and downwards, 
is 2} miles an hour. Special attention has been 
paid to the brakes. There are—(1) The engine brake, 
manipulated by the stoker ; (2) the worm wheel brake, 
acted by the guard; (3) the automatic mechanical 
brake, which comes in action as soon as the speed 
exceeds one metre per second. As a precaution 
against wind pressure, there are four shoes acting 
sideways against the rails. » 

The first engine has already, and will, during the 
whole time required for building the line, serve for 
transporting the material, as even most of the stones 
required have to be brought across the lake, those 
on the Pilatus being entirely unfit for the purpose. 
There will be every opportunity of testing engine 
and line before English tourists are able to mount 
the wild Pilatus by rail. The technical society of 
Winterthur visited last month the line already con- 
structed—to the present a length of 500 metres. 
Although first a slight feeling of trepidation was caused 
by the ere incline, after examining the work and 
engine, which both were explained by Mr. Locker 
and Mr. J. Weber, the manager of the Swiss Loco- 
motive Works, no hesitation was felt in mounting the 
engine, and the visitors were transported up and down 
again. The total length of the line will be 44 kilos., 
and it is expected that the work will be completed 
by the season of 1888. We are indebted to Mr. C. D. 
Ziegler, Schiitzenstrasse, Winterthur, for the preceding 
information. 


HORIZONTAL CONDENSING ENGINE. 
THE engine illustrated by the above engraving is 
made by Messrs, Ransomes, Sims, and Jeffries, and 
is a new departure from the forms of fixed engines 
which have ‘been made hitherto by the Ipswich 
firm. The main features of the design may be readily 
gathered from the engraving; but one that is not self- 
evident is the symmetric design of the girder, separate main bear- 
ing, cylinder, and steam thest, so that the engines may be put 

either right or left-handed, and thus the makers are 
prepared to send off engines without delay from a stock half the 
size that would be ordinarily necessary. 

The governors are of the high-speed type, and by means not 
shown in our engraving control a form of cut-off valve worked 
bya solid link and double ecccentrics, the governor acting by 
changing the position of the link. Attached to the engine is a 
et condenser, with an air pump of the same stroke as the engine. 

he engine is of good and neat design. 


A PAPER on the Indo-European Canal and the navigation of the 
Euphrates at was recently read before the Paris Academy of 
ences by M. Emile Eude. It is suggested that with a capital of 
about £60,000,000 a canal available both for navigation and 
tion might be constructed from the Mediterranean to the P 
Gulf, shortening the route to India by six days, 


HELIOGRAPHY, OR THE ACTINIC COPYING OF 
ENGINEERING DRAWINGS. 


By BenJAMIN HowartH THwaAITE, Assoc. M. Inst. C.E. 
(Continued from page 486.) 


No. 4.—Positive°cyanotype process—Pizzighillis dark blue lines 
on a white ground.—This process is very similar to Pellet’s; the 


solution consists of 5 parts of powdered gum arabic dissolved in | 
25 parts of water, 1 part of ferric ammonic citrate with two parts | 
of water, and 1 part of ferric chloride with 2 parts of water mixed | 
in the proportion of 30 parts of the first, 8 of the second, and 5 of 
the last. At first the mixture is limpid, but it soon grows thicker 


Enc. 


VIEW ON THE MOUNT PILATUS RAILWAY. 


It should be applied to the paper immediately after mixing. The 
exposure is the same as for Pellet prints. The developing solution 
is composed of 1 part of potassicferrocyanide and 5 parts of water. 
This solution should be carefully applied to the face of the print 
with a large camel’s-hair brush, when the delineations in dark blue 
ill at once appear. As soon as the drawing is quite clear the 
prints should be placed in a solution of 12 parts of hydric chloride 
and 10 parts of water. The ground will then become quite clear 
and white, and the gum will be removed. The print should be 
finally washed in clean rain water. > 
No. 5.—Nigrographiec process—black lines on a white ground.— 
This process, although complicated, and requiring scrupulous 
care in manipulation, is worthy of a place, because of the pecu- 
liarity of the reagents used and the method of operation. The 
solution employed consists of 25 parts of gum arabic, 7 parts 
of potassic bichromate, 1 part of alcohol, and 100 parts of water. 
solution should be applied to thoroughly sized paper, dried, 
and kept in a dark place. The exposure is the same as in the 
ferro-prussiate or cyanotype processes. After exposure, it should 
be placed in cold water for twenty minutes, to wash out the un- 
changed bichromated gum. After drying, it should be treated 


1 Minutes of ‘‘ Proceedings” Inst. C.E, vol. lxxxvi. 


wit) a mixture of 5 parts of shellac, 100 of alcohol, and 15 
arts of finely ground lampblack. This black mixture should be 
carefully applied, by means of a sponge, to the face of the print 
which should then be immersed in an acid solution of 100 oO 
water and 3 parts of hydric sulphate. The superfluous black colour 
can be removed by a soft camel’s hair brush ; and the delineations 
appear in black lines on a white ground. 

No. 6.—Platinotype process (Willis’s.). White lines on a black 
ground).—This process is based on the reducing action of a ferrous 
salt, when exposed to actinic light, on metallic chlorides, ially 
that of platinum. The sensitising solution is composed of ins 
of potassic platinous chloride, 60 grains of ferric oxalate, and 1 oz. 
of water. The proper time of exposure is about one-third of that 
rcquired for the argentic nitrate process. During the exposure, the 
initial yellow colour of the sensitised paper becomes 
ma greyish brown, and finally of a dull orange hue. 

‘he last change indicates that the iron salt has been 
almost completely reduced. If the prints are not im- 
mediately developed they should be preserved from 
moisture by being placed in cases in which there is a lid 
containing calcic chloride. The print should be deve- 
loped in non-actinic light, in a solution of 130 grains of 
potassic oxalate and loz. of water, at a temperature of 
from 150 deg. to 200 deg. Fah. The print should be 
floated in the developing solution for not less than four 
seconds, with the printed face next to the developing 
solution. As soon as the print has been properly deve- 
loped in the above solution it should be washed either 
in 1 part of hydric chloride with 60 parts of water, or 
in 10 parts of citric acid with 100 parts of water; the 
hydric chloride solution being the best. The print 
should be washed in the dilute acid solution for about 
ten minutes, or until it does not communicate the 
slightest tinge of colour to the bath; if it does, it 


a fresh made dilute acid solution, which should remove 
all traces of iron salts from the paper. The prints 
should be finally washed in copious relays of clean 
water for at least fifteen minutes. his process is 
used by the Midland, and London and North-Western 
eee Se upon the Ordnance Survey, and 
by the Royal Engineers, and gives most exquisite prints. 

No. 7.—Gallice acid . —Shaweross’s direct posi- 
tive.—Black lines on a white ground.—This process is one 
of those now employed by the author ; and by giving a 
direct positive black copy, has a considerable advantage 
over the other processes described. The reagents em- 
ployed are inexpensive ; and the process is compara- 
tively simple. A o-tannate of iron is formed by 
the combination of gallic or tannic acid with a ferric 
salt; and this latter salt, on exposure to light, is con- 
verted into the ferrous state. The part of the paper 

reserved from light, not being changed by actinism 
Tato the ferrous state, is ready to combine immediately 
with the gallic acid on immersion in a suitable solvent 
such as water. The sensitising solution consists of 150 
parts of gelatine, 60 of ferric sulphate, 94 parts 
of sodic chloride, 188 parts of hydrogen tartrate, 150 
parts of ferric chloride, and 110 parts of water. The 
solution should be uniformly spread over the surface 
of the Paper by means of a roller pad, or flat brush 
—the roller pad being preferable—and the pay 
dried in the dark. It should then be dusted over with 
finely powdered gallic or tannic acid; and the powder 
should then be thoroughly rubbed on the re until 
it is brought into tact with every part of the sensi- 
tive surface; it is now ready for use. As soon as the 
yellowish colour of the paper is converted into white, 
the exposure is complete. The lines of the drawing 
will appear in the initial yellow colour until the print 
is immersed in the developing bath of water, when the 
yellow lines will at once be converted into a dark colour 
approaching to black. If exposed too long the yellow 
lines of the drawing will entirely disappear. The prints 
should be thoroughly washed in two relays of water, 
the surface of the print being carefully rubbed over 
with a stiff brush while submerged in the water of the 
bath. The more thorough the washing the better is 
the print; and although the print may appear white 
after the first washing, subsequent exposure to sun- 
~~ will probably show disagreeable discolorations in the 
white surface. Lines may be altered or stains removed, by 
rar. be l per cent. solution of hydric sulphate. When a more 
rapidly sensitising solution is required, either glucose or dextrine 
may be substituted for the gelatine, which will give a violet or 
purple hue to the reproduced lines on the sun-copy. Blue lines 
can be produced by substituting potassic ferro ide for the 
gallic acid; red lines by substituting potassic sulphocyanide for 
the gallic acid; and green lines with caoutchouc. The author 
strongly recommends the use of this process, which is the invention 
of Mr. Shawcross, of the Water Engineer’s Office, Liverpool ; for 
it does not require an acid solution for development ; the exposure 
may be determined ed simple examination ; it gives a direct 
positive, and practically black copy; coloured tracings may be 
reproduced, as it reproduces half tones ; and the copy is in ink— 

o-tannate of iron—and is permanent. 

No. 8.—Argentic nitrate process—white lines on a black ground, 
or vice versé.—This process, although far more expensive than the 
other processes described, is advantageous when small, intricate, 
and delicate drawings require to be reproduced. When organic 
matter, such as the albumen of albumenised paper, is brought 
into contact with a soluble salt of silver, a definite compound 
of argentic albuminate is formed, which on exposure to light 


should be re-immersed in the bath, or, better still, in ~ 
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becomes dark coloured. It is inferred, from chemical. con- | 


siderations, that although the dark compound is not argentic 
oxide, yet the coloration is dependent on the formation of argentic 
oxide. Argentic albuminate is white, but becomes dark red brick 
cvlour in the presence of actinic _ If gelatine is used as the 
size instead of albu » it combi with the silver, and on 
exposure to light assumes a red tint. If starch is used for the size, 
exposute to actinic light converts argentic starch compounds into 
a dark violet colour. The sensitising solution consists of 60 grains 
of argentic nitrate, and loz. of distilled water, with the addition of 


opaque lines of the drawing prevent the asphaltum from heneing 
insoluble. The best asphaltum for this purpose is that obtain 

from the shores of the Dead Sea in Syria, and is commonly 
known as Jews’ pitch; but it is also obtained from the islands 
of Cuba and Trinidad. To prepare the asphaltum for use, it 
should be dissolved in turpentine or benzole, quite free from 
water; and to this should be added 10 per cent. of oil of lemons, 
The quantity of asphaltum should not exceed 5 per cent. of the 
eel Only sufficient solution should be eeacoss to serve for 


10 drops of a saturated solution of citric acid for each ounce of 
argentic nitrate. This solution should be poured into an earthen- 
ware bath for a depth of jin., and is prepared by thoroughly mixing 
together 154°3 grains (10 grams) of ammonic chloride, 0 264 pint 
(15 ¢.cs.) of alcohol, and 2°37 pints (135c.cs.) of water, and then 
gradually adding 8 pints (450c.cs.) of albumen. Its application 
should be effected as follows :—The paper should be held by the 
two opposite corners, in such a way that it will first touch the sur- 
face of the solution on a line between the two corners not held b 
the hands. The two corners held in the hands are then aropped, 
first one and then the other. Any air bubbles can be removed by 
44 moving the paper, while half is held out of the solution. 
f the edges of the paper curl away from the solution, they may 
be gently blown down to the surface. The paper should be 
gently drawn from the solution by the adjacent corners, so that 
it may be drained while it is lifted; and it should then be dried. 
A few minutes’ exposure in sunlight is sufficient; and when the 
colozr of the print becomes a deep chocolate tint with metallic 
reflections, it is sufficiently ex After removal from the 
printing frame the print should be thoroughly washed in copious 
relays of water. The print may be toned in a solution of 1 grain 
of auric chloride, 30 grains of sodic acetate, and 10 oz. of water ; 
and it should be allowed to remain ia this solution for fifteen 
minutes. After again washing in rain or distilled water, the print 
should be immersed in a fixing solution of 4 oz. of sodic hyposul- 
phite and 1 pint of water for fifteen minutes, and afterwards 
thoroughly washed in several changes of water, or with a copious 
supply of water from an india-rubber tube. 

No. 9.—Uranium salt process (brown or grey lincs on a white 
ground).—This process is based upon the reduction of uranic nitrate 
to the uranous state in tbe presence of organic matter, such as 
the size contained in the paper, and under exposure to actinic light. 
The sensitising solution consists of 617-2 grains (40 grams) of uranic 
nitrate, and 44 pints (250 ccs.) of distilled water. The paper 
should be floated, as in the argentic process, for about eight minutes, 
in a bath of the above solution, and after drying is ready for use. 
The time of exposure required for this paper is rather longer than 
that required for the argentic process. If a brown copy is required, 
the ex side of the paper is floated for about five minutes, or 
until the details are completely visible, on a developing solution 
consisting of 15°43 grains (1 gram) of potassic ferricyanide, two 
Grops of hydric nitrate, and 4°4 pints (250 c.cs.) of water; and the 
int should then be thoroughly washed in slightly acidulated water. 

lines are required, the developing solution should be made 
30°86 grains—2 grams—of argentic nitrate, 3 or 4 drops of 
acetic acid, and 0 54 pint—40 c.cs.—of water. The print should 
be floated on this solution, when the delineation will rapidly 
become visible. If the lines are weak they may be strengthened 
by adding a few drops of a saturated solution of gallic acid. Tne 
print, when fully developed, should be thoroughly washed in pure 
soft water free from carbonates or chlorides. 

No. 10. Gelatine process (Poitevin’s).—This process is based 
on the peculiar wg sessed by the ferric salt, of render- 
ing gelatine insoluble, so long as it is not exposed to actinic 
ig sensitising solution is composed of 10 parts of ferric 

ide, 3 parts of hydrogen tartrate, and 100 of water. 
Before the paper is coated with the sensitising solution, it should 
be floated on a 6 per cent. solution of gelatine while this is still 
warm, and with which is mixed any suitable pigment of the desired 
colour, such as lamp-black. When dry it chould be immersed in 
the sensitising solution, and afterwards dried ; and it is then ready 
for use. The paper should be sensitised and dried in non-actinic 
light. The sensitised paper should be placed behind the tracing 
or drawing, reversed as regards right a left. The time of expo- 
sure varies from half a minute to several hours, according to the 
intensity of the light and the thickness of the paper. The gelatine 
surface which is not covered by the lines of the drawing becomes 
soluble in hot water on exposure to the light. After the paper is 
removed from the printing frame, it should be immersed in water 
at a temperature of 80 deg. Fah., when the soluble gelatine will 
run off the paper. 

No. 11.—Ammonic bichromate process (Cros and Vergeraud’s 
dark brown lines on a white ground).—The theory of this ingenious 
process, communicated to the Academy of S *, is probably as 
follows:—The action of actinic light converts the bichromate, in 
the presence of organic matter, into chromium, and renders the 
— matter insoluble. The ammonium is dissolved in the 
solvent; and the chromium, in the presence of argentic nitrate, 
becomes converted into argentic bichromate. The sensitising 
solution consists of 30°86 grains (2 grams) of ammonic bichromate, 
231°48 grains (15 grams) of glucose, and 1543°2 grains (100 grams) of 
water. The time of exposure is similar to that of the Pellet process, 
and should be continued until the initial yellow colour of the sensi- 
tised ground is converted into grey. The print should then be 
i d in a solution consisting of 10 parts of acetic acid, 88 
parts of water, and one part of argentic nitrate. The lines will 
come out of a red colour, which, on drying, will become converted 
into dark red. 

Printing on fabrics.—The best description of textile fabrics for 
this purpose is fine linen, or the finer kinds of cotton fabrics— 
Nainsook, for example. When silk is used, the denser kinds of 
sarsanet and the soft silks are the best. To albuminise or size the 
fabric, it should be boiled in water made alkaline by the addition 
of a little potash, and after drying it should be coated with a 
sizing solution com; of 30°86 grains (2 grams) of ammonic 
chloride, 4°4 pints ( c. es.) of water, and the white of two 


The sensitising operations by the various processes can 
performed as for paper, with the exception that, with the argentic 
nitrate process, 70 grains of argentic nitrate should be used instead 


of 60. The exposure and developing operations are the same as 

for paper, with the exception that, with the yep 

should be ric c 
parts of water. The Platino’ Com prepares special 

solutions for the application of the platinot 

If treated with the a 


carefully dried by gently —_ backwards and forwards before 


han 2ft. from the drying stove, otherwise the sensitising 
After sensitising, the fabrics 
should be preserved from damp. 

Wo. 12. Zincographic process.—This process is used in some of 
the continental drawing offices, amongst others, that of the Belgian 
department of the Ponts et Chaussées. It has this advantage over 
the other processes described, that when once a zincograph co 

been obtained, any of duplicates can be uced by 
sending the copy toa lithographic copper-plateprinter. Asphaltum, 
or bitumen, is the sensitive agent, and was discovered by Nié 
de St. Victor. Its application for the production of photographic 
images was the forerunner of the invention, by his coadjutor 
Daguerre, of using the iodide of silver as the sensitive agent. 
Asphaltam, when exposed to light, becomes insoluble to ordinary 
solvents; so that when it is exposed under a tracing, the 


4 Comptes Ren-us H bl madaires des Séxnc 1883, p. 254. 


diate use, and the sensitising solution should be pt in 
non-actinic light, and allowed to settle. A zinc plate should be 
of the same siz2 as the tracing to be reproduced, and should 
be evenly covered with a film of the sensitising solution. In order 
to obtain a perfectly even film, the plates should be placed ona 
horizontal table or board, which can be we mpl turned or spun 
round by hand. As soon as the sensitising film is even and uniform, 
it should be allowed to dry; and if turpentine has been used to 
dissolve the asphaltum, this will take an hour, or perhaps more. 
If benzole is used it will dry far more quickly, and the drying 
peration can be controlled by the use of oil of lemons, &c. The 
tracing, reversed as re, s left to right, should be placed in 
the printing frame; and the zinc plate should be p! with its 
sensitised surface next to the tracing, and clamped down or other- 
wise pressed to it. To prevent the adhesion of the sensitised 
surface to that of the tracing, the former should be rubbed over 
with powdered French chalk. The time of exposure varies with 
the degree of intensity of the light and the thickness of the 
asphaltum film; but in sun light thirty minutes at least are 
required, even with the thinnest films. Longer periods, varying 
from two hours to twenty-four hours, are needed for thicker films. 
By using an actinograph, similar to the method recommended for 
the other processes, the progress can be watched. A small piece 
of zine, covered with the same solution of as near as possible the 
same thickness, should be applied under identical conditions. If 
by rubbing it with a piece of cotton-waste dipped in turpentine or 
berzole, the cotton becomes discoloured, the exposure is not com- 
plete. The edge of the zine plate can also be tested in the same 
way. The plate should be developed by the aid of a ruby lantern. 
The development is effected by gently rubbing over the sensitised 
surface with a tuft of cotton dipped in olive oil. After the 
expiration of a few minutes, it should be gently rubbed over with 
turpentine. The image will gradually appear; and the alternate 
process of rubbing with oil and turpentine should be continued 
until the soluble parts are cleared. The plate should then be 
washed with soap and water, and finally hed in a copi 
sup; y of clean water, and then dried, after absorbing the water 
with lotting paper. 

Another method consists in filling a bath with turpentine, and 
immersing the plate therein, gently rocking the plate until the 
soluble parts of the asphaltum are washed off; but care must be 
taken not to allow the turpentine to dissolve the parts which 


the new boat is called, but the intention of her owners is to make 
some experiments in that direction soon, 

In the illustration the side of the boat is broken away 
to show the interior, In the bow are two cylindrical water 
tanks, above which are two steering levers, within easy reaching 
distance of the captain. There is also a small steam pump for 
filling or emptying the tanks. The captain stands with his eyes 
on a level with the glazed apertures in the conning dome, whence 
he has a view all around the horizon while above the surface, 
When submerged, he shapes his course by a compass, Near the 
middle of the boat is the steam boiler, abaft of which is the engine, 
In the stern are three cylindrical water tanks similar to those in 
the bow, and for the same purpose, A large steam pump stands 
just forward of the tanks. Several compressed air pipes, each Gin, 
in diameter, extend along the sides of the boat, near the bottom. 

When the boat was first built, electricity was tried as a motive 

wer. The storage batteries and electric motor, being found 
inadequate, were removed, and a Honigmann fireless boiler and a 
14-horse power steam engine substituted. With these it is claimed 
that eight knots an hour for several hours may be maintained with 
one charge of caustic soda. The speed and steam-endurance 
depend, of course, upon the capacity of the boiler and the efficiency 
of 

e propulsion of the boat by steam power for any great lengt 

of time while submerged would not have been sutbinie — 
Honigmann’s invention, a few years ago, of the fireless boiler which 
bears his name. This invention is based upon the discovery that a 
solution of caustic soda liberates heat while absorbing steam, which 
heat may be utilised for the production of fresh steam. The 
Honigmann boiler, as used on the Peacemaker, is double, the inner 
part containing water and steam, and the outer surrounding vessel 
containing a saturated solution of caustic soda heated to within a 
few degrees of the boiling point, The steam, after doing its work 
in the engine, is exhausted into the solution, by which itis absorbed, 
the process developing heat, which produces more steam in the 
boiler, This is continued until the solution will absorb no more 
steam, when the surplus moisture must be driven off before the 
operation can b2 repeated, 

At a recent trial of the boat, a representative of Science was 
permitted to witness the op2ration of charging the boiler, and to 

ay in the boat during her submarine voyage, 
Water, heated under pressure to above the boiling point, was 
pumped from a boiler on the deck of the torpedo boat's tender to 
the inner compartment of the boat’s boiler, and the outer com- 
partment was filled with the soda solution previously heated to 
about 260 deg. Fah. in a tank on the tender. The captain and 
engineer, accompanied by the Science reporter, descended into 
the boat through the manhole, which was then securely fastened 
on the inside. The captain took his place at the steering 
levers, with his head in the dome, the engineer and reporter 
stationing themselves at the engine. Light was furnished by 


THE PEACEMAKER. 


should be insoluble. The plate should be finally rinsed with clean 
turpentine, and then washed with water until the solubie parts are 
cleared off, and lastly dried. This immersion operation requires 


more care than the rubbing method, but it is more rapid. A solu- | 


tion of nitric acid, made by adding to it twice its volume of water, 
should then be applied, either with a quill or a tuft of cotton 
waste, to the exposed parts of the zinc plate, until it is sufficiently 
etched for printypg by a copper-plate printer. In the preparation 
of asphaltum it is found that a greater degree of sensitiveness and 
sharpness of definition is effected by adopting the following pro- 
cess, The asphaltum is dissolved in rectified oil of turpentine until 
the solution attains a syrupy consistency. After resting a few 
days, ether is added to the solution to the extent of three to four 
volumes, and two days subsequently the resulting precipitate is 
removed and washed with ether and dried; it is then re-dissolved 
in pure benzole, to which 1°5 oo cent. of Venice turpentine 
is added to produce a more flexible coating, and it is then ready 
for use, The exposure and the development are the same as for 
the ashaltum prepared in the ordinary manner. 

The paper is accompanied by several diagrams, from which th 
figures in the tcxt have been prepared. 


A SUBMARINE VOYAGE. 


THE submarine torpedo boat shown in the accompanying illus- 
tration has made frequent trial trips during the past few months 
in the Hudson River, off the foot of 86th Street, New York; and 


owners, the Submarine Monitor Company. A brief description and 
illustration of the boat were given in Science of August 27th, but 
several changes have been made in details of her construction and 
equipment since that date, so that she now presents a somewhat 
different appearance. pair of horizontal rudders has been 
attached at the bow, so that the boat may be submerged on an 
even keel—that is, in a horizontal position—instead of at an 
angle, as formerly. The boat can be submerged by means of the 
rudders only when she is in rapid motion, rising immediately to the 
surface if the engine stops, or if the rudders are changed from an 
inclined position, as in the engraving, to a horizontal position. 
When not in motion, the boat may be submerged or raised to the 
surface by taking in or forcing out water ballast. A fin, or vertical 
projection, has been attached to the upper part of the boat amid- 
ships, extending “‘ fore and aft,” so’as to guard the manhole and 
conning-dome or pilot-house from collision with the keel of a ship 
when i er its bottom. A depression in the fin, between 
the manhole and the dome, is intended to afford a sort of resting 
or holding place for the boat when under a ship’s keel while 
ey torpedoes, A oe of sleeves or gloves of indiarubber 
project from the boat abaft the dome, one of which is shown in the 
picture. By inserting his arm in one of these sleeves, the captain 
of the boat can release the torpedoes at the p moment, the 
a, being attached by tripping devices to the outside of the 


The se method of = the boat in actual warfare is as 
follows :—She will be submerged by means of the rudders or water 
ballast, or both. When at the ony a depth, she will approach the 
vessel to be destroyed, and, as she passes beneath it, two torpedoes 
will be released, each attached to one end of arope. The torpedoes 
will be papers by cork or an equivalent, so that they rest 

inst the bottom of the vessel, one on each side of the keel. 


e boat will then be run ahead a safe distance, and the torpedoes 
leading from the boat. 
no torpedo practice yet with the Peacemaker, as 


exploded by electricity through wires 
There has been 


2-cand'e power electric lamps. The steam gauge showed 80 lb, 
pressure, All being in readiness, water was admitted to the ballast 
tanks until the dead-lights in the dome—which had up to this time 
been about a foot above water—were almost even with the surface. 
The order was then given to go ahead; the engine was started, 
an! the boat shot ahead, showing only her ‘‘ fin” above water, 
The captain guided her movements with ease, describing curves, 
going straight ahead, or forcing her below the surface until the 


| pressure gauge, which communicated with the water on the out- 


| to demonstrate conclusively 
the degree of success attained has been highly gratifying to her | 


side, showed a depth of 40ft. The steam gauge showed a steady 
i in p , from 80 lb. at the start to 120 lb. when the 
boat ran alongside the tender a half-hour later. The back-pressure 
gauge, which was connected with the soda solution compartment 
of the boiler, showed an increase in the same time from 0 lb, to 5 1b. 

Daring this half-hour the air in the boat d to bar bly 
pure, the heat was not so great as that in the engine room of an 
ordinary steam vessel, and there appeared to be no reason why 
such a voyage could not be continued for several hours without 


| inconvenience to those on board. 


POWER REQUIRED FOR FLOUR MILLS. 


THERE is a wide diversity in the opinion and practice of 
millwrigbts as to the power necessary to drive a modern built 
mill on the roller system with the numerous paraphernalia. 
The old rule of 15-horse power per run of stone does not 
apply, and no sufficient number of tests have been 
what may be adopted as a 

meral rule, The American Milling Engineer says:—‘‘ We 

ve made several careful tests, in order to settle the question, if 
practicable, within comparatively narrow limits, and have noted 
other tests. The range so far found has been from ‘5-horse power 
mills o! rrels an Tr ca) 4 ese figures we 
know to be accurate in so far as the fodiehduel mills from which 
they are obtained are concerned, and we believe them to be a safe 
e to follow. Yet, in a recent conversation with a prominent 
mill builder he remarked that he could not understand how so 
much power was required, as he invariably used smaller engines 
than his competitors, and had no trouble. hile this may be true, 
it does not follow that the use of the smaller engines has been 
profitable for his customers, The rated horse-power of steam 
engines, especially automatic engines, js no criterion by which to 
judge the power developed in use. In an automatic engine, the 
en developed varies with each c in the load, and if the 
oad increases, or is larger than the rated power of the engine, the 
power developed will increase, limited only by the conditions of 
speed of piston and boiler pressure. Take a iss engine, for 
example, rated at 100-horse power, with steam at 80 lb, boiler 
pressure, and cutting off at one-fifth stroke, and running at eighty 
revolutions. This engine, according to the recorded tests, would 
ve a mill of double the capacity, providing the speed or 
pressure, or both, be inareliaal oF the point of cut-off be carried 
along to one-half stroke, with the engine every other revolution 
taking steam full stroke; but when it is doing this it is doveeping 
more than 100-horse power, and is not doing it economlcally. I 
the speed is increased, the engine will wear out quicker; if the 
boiler pressure is increased, the strain and consequent wear and 
tear on the boilers will be greater; and if speed and boiler pressure 
be kept the same, the engine will work nearer like a slide valve, 
and the advantage of working the steam expansively will 
= = in great measure, with a consequent loss in economy in 


| 
} 
_ 
il 
| 
the image. Fabrics should be sensitised in non-actinie light, or by 
: gas or lamplight. A good method is to lay the fabric on a glass 
plate, and apply the sensitising solution by means of a sponge until 
the fabric is thoroughly saturated. The material should then be 
| 
| 
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RAILWAY MATTERS, 


Ir is stated that the London and North-Western Railway Com- 
bas in course of construction at Crewe works no fewer than 
Pinky of Mr. Webb’s compound , and that the Midland 
Railway Company at Derby is b ten single driving-wheel 
engines. 

Mr. WILLIAM McKEnzIz, general foreman of the New York, 
Pennsylvania, and Ohio Railroad machine shop at Meadville, has 
invented a device for ejecting water from the cylinder of a locomo- 
tive. It is described as follows :—*‘ The steam on either side 
of the locomotive are connected with a small pipe, to which is 
attached an automatic valve directly at the back of the saddle. 
When the locomotive is under steam pressure this valve remains 
closed, and opens the moment the pressure is shut off, thus allow- 
ing every drop of water that has accumulated in the ports to 
escape.” 


Tue Government of the Stony of Natal peel at the close of 
1885 116 miles, on an average, of railway of 3ft. Gin. gauge open for 
traffic, since which date the main trunk line to Ladysmith has been 
ccmpleted, making the total length of line now working 217 miles. 
On the whole, the railways have earned an annual average return 
of £2 33. 2d. per cent, upon the capital. It is considered, however, 
that the balance of interest has been far more than repaid to the 
cology by the convenience, facility, and bape vs by the 
public in respect of the conduct of both gi and passenger 
traffic, by reason of the construction of its railways, 


“We fear,” says the Railroad Gazelte, ‘that no academical 
occasion in this country could attract so many visitors as the 
Jubilee festival (500th anniversary) of the Heidelberg University in 
the first week of August last, in which week about 100,000 tickets 
were sold to that town of 25,000 inhabitants. On the day of the 
great historical procession, August 6th, about 40,000 tickets were 
sold; on that day forty-eight regular and twenty-six special trains 
ran to Heidelberg with about 1400 cars, We had a chance to 
compare this with the celebration of the 250th anniversary of 
Harvard College, but then no special trains were required.” 


For several years the Great Eastern Railway has been expending 
large sums for interlocking signals at stations, and at the last 
meeting the proprietors voted a considerable sum for that purpose. 
The company has still £83,000 of that amount in hand, but it is 
going on with the interlocking, and next half-year it proposes to 
interlock about twenty-two stations, at an average cost of £1000 
each. Since Mr. Parkes been chairman the company has 
spent nearly £1,000,00) on interlocking and the block system. The 
company proposes to spend £100,000 next year on improvements to 
stations, and £50,000 is asked for for additional rolling stock. 


A COLOGNE company is working vigorously at the construction 
of a wire rope railway, which is 4o mount from the Lahn valley to 
the top of the Mahlberg, 333m. high, for the pleasure and con- 
venience of the bath guests visiting Ems—near Coblence—and 
which is to be opened for passenger traffic on the 1st June, 1887. 
There are to be double lines of toothed rails, exactly on the same 
plan as those of the Niederwald, Drachenfels, and other hill rail- 
ways. There will be this difference, however, namely, that loco- 
motives will not be used, but instead the descending i 


draw up the ascending ones, on the same principle as some of the. 


Swiss mountain lines, The carriages on the top of the ascent will, 
in case of need, there take in water ballast. The angle of the rise 
of the road will be 45 degrees, 


Tue proposal of the London, Brighton, and South Coast Railway 
to lay down two lines at Lewes may, says our Birmingham correspon- 
dent, provide some employment for midland engineering firms. Be- 
sides railway plant the company requires girders, columns, and other 
necessary ironwork. It is just es but not very probable, that 
the work required by the Great Western Railway in connection with 
its viaduct at Landore may find its way into the Birmingham district. 
Tenders for the manufacture of the steel superstructure for the 
central span are now being invited. Some constructive engineers 
may try to secure the work in connection with the lattice girder 
footbridge which the Sheffield Co: tion are about to throw over 
the river Don, The bridge will be 140ft. span, and will be con- 
structed of cast and wrought iron. 


THE Pennsylvania, the New Jersey Central, and the Erie railway 
companies have, in res toa request from the Board of Trade of 
Newark, N.J., adopted a system of low-rate working men’s tickets 
between that city and New York, The rate fixed on is 10 cents, 
the special tickets being sold in packages of ten, and made good on 
any train leaving Newark up to7 a.m., and New York between 
5.30 and 7.30 p.m., or 4.30 and 7.30 on Saturdays. The 
fare between Newark and New York is 20 cents single or 30 cents 
for round-trip tickets, The special rates adopted are about 1} cents 
per mile, and are a little higher than the rate charged for monthly 
tickets, the only advantage gained being that the purchaser is not 
required to pay out more than 1 dol. at a time. Pennsylvania 
Railroad Company has extended the special rate system to Eliza- 
beth, five miles beyond Newark. ‘The rate to that place is a little 
over 14 cents, seven of the special tickets being sold for 1 dol. 


AMERICANS continue to enact scenes of greater horror than the 
brain can picture in their railway accidents and subsequent roasting 
alive of the passengers imprisoned. The worst phase of this, the 
most shameful, as well as the most horrible, is due to the continued 
use of swing and other oil lamps inside the cars, which is even worse 
than our use of lamps which are inserted from without, so that they 
can fall free of the carriage if not broken when the latter overturns. 
With the Pintsch’s system of gas lighting there is a removal of all 
danger and a cheaper and better light is secured. In Germany, 
England, and France thousands of carriages are now fitted in this 
way, but the system has only recently received the attention it 
deserves in America, The recent and indescribably agonising 
scenes at Rio ought to direct attention more strongly to the neces- 
sity in America for discarding the barbarous and antiquated 
system of lighting with oil lamps. There is plenty of oil at hand 
from which to make the necessary oil gas, 


In an article in the Shefield Telegraph, entitled “‘ A Check to 
our Railway Growth,” the writer, as a result of compari- 
sons of the figures of 1864-74 and 1884, comes to the conclusion 
that the decline in dividend on the ordinary stock is mainly due 
to the increase of capital, concludes by stating that railway 
shareholders ‘‘ should now begin to perceive that if the capital 
expenditure of the past few years were continued for a few years 
longer, dividends on ordinary stocks might become a vanishing 
— Fortunately, railway directors are now fully alive to 
the necessity of care and economy in capital outlay, and the list of 
bills for the coming session is sufficient evidence that large further 

ital expenditure is not contemplated at present. The followi 
table from the article is interesting, but it must be remem 
that the conditions of the two periods were very different, It shows 
the percentage of increase in each decade, 


Increase of capital .. .. .. os « 408 .. 


Increase of goods receipts .. ee) 
Increase of total receipts .. .. .. G67} 19 
Increase of working expenses .. .. .. .. .. 
I of net receipts.. .. . 
It is very satisfac to see from this table that the rate of 
increase in the wor expenses has decreased enormously, 
roughly 100 to 14, or say 7 to 1, while the rate of increase of receipts 
has only decreased as between 67 and 19 or a little over 3 to 1. 


NOTES AND MEMORANDA. 


Some “ Results of Meteorological Observations made at Scutari, 
Constantinople, 1866-85,” were given recently at the Meteor- 
ological Society, by Mr. W. H. Lyne. The annual mean temprra- 
ture is 58 4 deg., the highest temperature registered was 103 6 deg. 
on June 22nd, and the lowest 13 0 deg. on January 25th, both in 
1869, The annual rainfall is 29 29in.; the greatest fall in one 
day was 4‘06in., on September 25th, 1866, 


A new method of determining specific inductive capacity was 
recently described before the Cambridge Philosophical Society by 
Mr. L. R. Wilberforce. It consists in the comparison of the directive 
couples oe two spheroids, the one made of the dielectric to be in- 
vestigated, and the other of some conducting material, when placed 
in a uniform electric field. He further indicated certain theo- 
retical considerations with regard to the eccentricities of the 
spheroids and their manner of suspension, and stated a general 
theorem relating to the mechanical « ffect due to such a field upon 
a body of any material or form. 


In the Genie Civil Mr, Paul Herzog, of Peterswalda, has given 
the following as a special composition discovered by him for use in 
welding steel to steel or to iron :—500 grammes borax, 70 grammes 
sal ammonia, 70 grammes prussiate of potash, 35 grammes unrusted 
iron filings. ‘* This compound is to be pulverised in a mortar, and 
then turned into a sheet-iron pot or crucible ; water is added until 
a thick paste results, and then the crucible is put over a wood fire 
and the contents constantly stirred. The resulting mass resembles 
pumice-stone with green and gray streaks ; this is cooled, pulver- 
ised, and is at once ready for use.” 


Ara recent meeting of the Paris Academy of Sciences, a reply 
to M. de Lapparent’s note of November 22nd, on the conditions 
determining the form and density of the earth’s crust, was read by 
M. Faye. The conclusions of modern physicists regarding the 
uniform flattening of both terrestial poles are vindicated against 
M, de Lapparent’s captious objections, The general charge that the 
work of geodesy is far from completed is admitted; but it is 
pointed out that, in order to continue this work, it is not necessary 
to sweep away the secure results already obtained ; it will be safe 
to prosecute it on the safe lines already laid down by Sabine, 
Freycinet, Foster, Clarke, Liitke, and other eminent men. 


* As a result of the inquiry on the employment of fuel in 
breweries, held by the Brewing Institute in Berlin, Herr W. Goslich 
states that the quantity of coal employed in different breweries per 
ton of malt differs far more than is generally supposed. An 
abstract of the paper in. the Journal of the Society of Chemical 
Industry gives the following :—For the kiln-drying and boiling 
processes, 56°6 + 94°7 = 151°3 kilos. of coal per 100 kilos. of malt 
are, on the average, employed. The extremes are 32°5 + 50 = 82°5 
and 90°5 + 162 = 252°5 kilos. of coal per 100 kilos. of malt. To 
these numbers must be added the amount of coal required for 
other purposes—for instance, that employed in steam breweries for 
heating the ovens and engine boilers. For a copper heated by 
steam, about 50 kilos. of coal per 100kilos. of malt are required. 
Of 100 parts of coal employed for brewing purposes—-total amount 
without copper—62°5 ary go to the brewing house and 37°5 to 
the kilns; including fuel for coppers, the proportions are, 47°0 
parts to the brewing house, 28°1 to the kilns, and, 249 to the 
coppers. 


Ty an article on ‘‘ The Hydraulic Properties of Cements,” by E, 
Michel, in the Jour. Prakt. Chem., the author describes a series of 
tests made with a view of determining the proportions ot silica to 
lime and of silica to alumina required to produce the most effective 
hardening properties in hydraulic cements. He found that when 
gelatinous silica, previously dried at 110 deg., was mixed with very 
finely powdered calcium hydrate, moistened with the smallest 
quantity of water, the proportions being 1 mol. silica to 14 mols. 
calcium hydrate, a cement was produced which in a fortnight 
could not be scratched with the finger-nail. A mixture of gelatinous 
silica, pure sand, and lime, also gave satisfactory results. The 
author confirms Fuch’s theory, viz., that.the silicic acid is essential 
to the hardening process. The latter is also dependent upon the 
addition of lime, on the density and thorough mixing of the 
materials, and upon the amount of water in the mixture. Alumina 
forms a cement with lime only when dried at 110 deg. before 
mixing, negative results being obtaired with strongly-heated or 
gelatinous alumina, The method of Frihling was found to give 
good results, This consists in well incorporating the respective 
substances in a mortar, enclosing them ina wrapper of filter-paper, 
and then allowing the whole to me moist under water. 


In arecent number of the Annalen der Physik und Chemie, H. G. 
Hausemann describes a new arrangement for determining the 
periodic time of a suspended magnet. This method ists of an 
application of photography for recording the differences of agree- 
ment in position between the magnet under observation and a 
seconds pendulum. The magnet is provided with a mirror in the 
ordinary way, by reflection from which the divisions of a scale 
mounted before it can be read off in a telescope. A small mirror 
fixed to the pendulum and parallel with its plane of oscillation, 
reflects when at rest the beam of ar electric light on to a prism, 
provided with a broad slit crossed by a narrow vertical bar. From 
the prism the light is reflected on the mirror of the magnet, from 
which, when near its neutral position, the barred slit is focussed in 
a small photographic camera specially constructed for the purpose. 
The Scientific American says the slide of the latter is furnished 
with a micrometer screw, so that the plate can be moved through 
a known distance between any two exposures. The elongations 
can be read on the telescope in the usual way, and by measurement 
of the distance between the images on the negative, the number of 
oscillations of the magnet corresponding to a given number of those 
of the pendulum can be accurately determined, if the times of 
exposure are chosen when the pendulum and magnet are both near 
their positions of rest. This method naturally admits of extreme 
accuracy in the determination of the quantitics sought for, besides 
reducing the time required, 


AT a recent meeting of the Chemical Society, a paper was read 
on “The Amount of Chlorine in Rain-water collected at Ciren- 
cester,” by Mr. Edward Kinch. _ Determinations of chlorine in 
the rain-water collected in a small 5in. rain gauge, at the Royal 
Agricultural College, 443ft. above the mean sea-level, have been 
made continuously since 1870. The amount of chlorides in the 
rain is nearly always greater in the winter months—October to 
March —than in the summer months. An abnormal t of 


MISCELLANEA. 


usual, sent out a very handy week-on-a-page diary for the new 
year. 


ore the day fixed for its opening, about five years ago, is a 
to be proceeded with, 4 ; 


THE first of a course of six lectures on ‘‘ The Chem of Light 
and Photography,” adapted to a juvenile auditory, wiil be given 
on Tuesday, the 28th inst., at 3 p.m. by Prof. Dewar, M.A., F.R.S. 


LAND in the City of London seems to retain its almost incredible 
value. A freehold in ep er of only 296 square feet area was 
lately sold for £14,050, or about 6s. 8d. a square inch, or more than 
£1,500,000 an acre. 

At Jebel Zeit, Egypt, the boring for oil has gone down 215fi., 
and nothing valuable has yet been reached. At Jemsah there are 
three separate borings, from one of which, at 125ft., is spurting 
good heavy petroleum, 


Tue electricians who for six weeks past have been engaged in 
repairing a broken cable of the American Union Company off 
Land’s d have succeeded in restoring communication. It 
was found that the cable had parted through chafing across a reef 
of rock some eight and a-half miles west of Land’s . Thecable 
is now laid around the reef. 


THE Russian newspapers contain a telegram from Baku an- 
nouncing the greatest outburst of oil ever known. I¢ runs thus :-— 
“Baku, October 5th. /.t Tagieff’s wells a fountain has commenced 
playing at the rate of 30,000 s—1,084,000 lb.—of petroleum an 


the town, the petroleum sand is pouring upon the buildings and 
streets.” The champion petroleum fountain up to now has been 
the ‘* Droojba,” which in 1883 spouted to the height of 200ft. or 
300ft., at the rate of nearly 3300 tons of oil a day. 


THE proprietors of ‘‘ The Shipping Diary” have sent us a copy 
of that for 1887, It is a folio blotting interleaved diary with 
three days on a page and a little space for Sunday on each alter- 
nate page. It contains all the usual information appearing in 
other diaries, with the addition of agro — of different 
parts of the world; the ports of the world, condensed in a form 
most easy of reference ; the directories, with tel hic addresses 
and — numbers; names of shipowners, ers, ship re- 
pairers; Lloyd’s agents, private night signals, &c. 

On the 17th inst. the Commission representing the Suez Canal 
Company concluded the arrangements with the Egyptian Govern- 
ment for widening the Canal. By this scheme, to which the signa- 
tures of the parties were affixed on Monday, the width of the Canal 
from Port Said to the Bitter Lakes is to be 44 metres, and thence 
to Suez 65 metres. de Lesseps, Sir J. Stokes, and Mr. 
Aynsley completed the terms with the Egyptian Government, 
by which the eae gy will pay £80,000 for a certain quantity of 
land at Suez, Ismalia, and Port Said, and along the Canal, for the 
purpose of the widening. 


THE second meeting for the session of jthe Cleveland Institution 
of Engineers was held at Middlesbrough on the 20th inst., the 
president, Mr. R. Howson, being in the chair. After the transac- 
tion of formal business, Mr. Francis Fox, of Westminster, read an 
interesting paper upon the Mersey Tunnel, which was profusely 
illustra’ by diagrams. The paper was founded upon that 
recently read by the same author before the Institution of Civil 
Engineers in London, but it had been compiled and altered in 
several respects, An interesting discussion followed, in the course 
of which the question of ventilation of subways generally occupied 
a prominent place. Indeed, the ——— atmosphere of the 
Metropolitan and District railways in London seems to have pro- 
foundly impressed every one who has ever made use of those sub- 
terranean thoroughfares, especially in summer time, and 
where saving of time is not a great object, many persons are said 
to avoid them altogether, preferring to travel by older-fashioned 
but healthier means. 

INTERESTING facts regarding the construction of canals were given 
on Thursday of last week by Mr. Robert Capper, secretary to the 
Swansea Harbour Trust, in an address which he delivered to a 
large audience at Birmingham. The cost of canal traffic, he pointed 
out, was little more than one-fourth that of railway transport of 
the same volume of trade, and less the larger the bulk. The 
mineral traffic, which now amounted to about sixteen millions 
sterling a year, might, by water conveyance, be reduced to little 
more than four millions. He therefore urged the importance, in 
the interests of Birmingham and South Staffordshire district and 
the Channel ports, that the water communication between them 
should be as efficient as possible. This would be best accomplished 
by the carrying out of the project for extending the accommoda- 
tion of the Worcester and Birmingham Canal, Bos to and 
widening the thirty miles of waterway which lies between Worces- 
ter and Bristol. is, indeed, seems to be the only practicable 
|.scheme for placing Birmingham in more direct communication with 
the sea. It has been before the traders for a long time, but there 
are no signs of its been taken up with any heartiness. 


SINCERE regret has been caused in Leeds by the resignation, through 
ill-health, of Mr. Edward Filliter, engineer to the Leeds Waterworks. 
Mr, Filliter was appointed to that post in 1856, and he has held it up 
to the present time, except for a very brief period in 1866, when he 
was borough engineer. His name is associated with a remarkable 
development of water supply, and with many important works 
involved in such progress—lateet of all with the extensive Black- 
moor Tunnel scheme, still undecided, to which we have moe 
than once drawn attention. When he first became waterworks 
engineer thirty years ago, the daily consumption of Leeds was only 
14 million gallons, but it is now 104 million gallons, Up to 1856, 
the capital expended on the water supply was only a little over a 
quarter of a million, but it now exceeds a million and a-half. The 
annual income for the service was £16,000; it is now £84,000. 
Among the numerous works he has carried out to meet the growing 
demand are the Headingley pumping works, which, with the 
Bramley and Moortown reservoirs, were constructed for the supply 
of the high-level districts of the borough. A year ago Mr. Filliter 
gee po to the Council an exhaustive report urging a large num- 
of extensions other than the Blackmoor Tunnel. 

Ir would seem to be almost unnecessary tuo i more concerning 

¥ appearance of ‘*Whitaker’s Almanack” for the New Year than 


chlorides can generally be traced to storms from the south-west 
spray from the Bristol Channel, about thirty-five 
miles distant. Crystals of common salt have been found after 
such storms on the windows of the college facing west. Oa one 
occasion, in September, 1869, Professor Church found chlorine 

uivalent to 6°71 grains of common salt per gallon in storm-water. 

e rain collected during the winter six months, 1872-3, contained 
an abnormally large amount of chlorine; excludirg this period 
the yearly averages for sixteen years, 1870-1885, for the twelve 
years 1874-1885-86, also the means of the last twelve summer 
periods and twelve winter periods, are :—Mean of 12 summer 
periods to 1885: rainfall, 17°04in.; chlorine per million, 3°14; 
Fs sagem salt, 19°91 per acre. Mean of 12 winter periods to 1885- 

: rainfall, 17°65in.; chlorine, 3°58; = salt 23°56 per acre. 
Average for is years, excluding winter 1872-73 : rainfall, 33-31in.; 
chlorine, 3°25; = salt 40°33 per acre. Average for 12 years to 
March, 1886: rainfall, 34°69in.; chlorine, 3°36; = salt 43°47 per 
acre. Lawes, Gilbert and Warrington have found in the rain col- 
lected at Rothamsted, asa mean of six years monthly determina- 
tions, 1°99 of chlorine per million, with a mean rainfall of 33°15in. 
equivalent to 24°59 lb, of common salt per acre. They found the 
amount of chlorides in the summer months to be less than one- 
half-that of the winter months, 


the fact ; but as it has been recast and so enlarged that 
it now extends to no less than 632 closely-printed it is 

to draw attention to it. Its usual contents have under- 
gone complete revision, and have been amplified, and fresh subjects 
of public interest incorporated. The colonial section has been com- 
pletely revised and extended. Amongst the jal articles to 
which attention is called are the analysis of the Irish Government 
and Land Bills, the Merchant Marine, the Navy as compared with 
the Naval forces of Europe, Municipal Directory of England and 
Wales, Foreign orders of Chivalry, London Bankers of the Past, 
the Universities and Educational Establishments, the Railway 
Statistics and various railway information, and the Annals of Her 
Majesty’s Reign. The enlargement has caused a small increase in 
price, but we may allow the —, claim, that the half-crown 
almanack is still one of the cheapest as also one of the most useful 
and interesting of annuals. We may remark with respect to the 
information given concerning railway tunnels, that Stanbridge is 
printed instead of Stand Edge, and the length 5342 yards, instead 
of 5435. If we may take Williams’ account of English railways Ex) 
correct, it would appear that Whitaker’s figures need correction 
with reference to the Bramhope, given 3475, instead of 3670 ; 
Sevenoaks, 3600 instead of 3451; Abbot’s Cliff, 2000 instead of 


1933 ; Box, 3227jinstead of 3203; Sa , 2800 instead of 
2200; and Dove’s Hole, 2420 instead of , 


Messrs. WITTY AND Wyatt, of Leadenhall-street, have, as - 


our, Its height is 224ft. In spite of its being three miles from — 


1874 1884 y 
over 1864. over 1874, 
per cent. per cent, 
id 
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RAILWAY SIGNALS AT THE LIVERPOOL EXHIBITION. 
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C, B.— The ure of air and other gases varies inversely in the space occu- 
pied, pred rae the space halves the pressure, and so on. If this does not 
enable you to make your calculations write again. 

A Reaper.— We are unable to say whether copper nails will out-wear steel 
nails in We are able to state that no “ amalgamation of copper 
with the leather” takes place, — we should take it for granted that steel 


is, Thus, an emery wheel will cut a file in two in a few seconds, while it 
will leave a copper rod almost untouched. 

Enquirer (Books on Brewing).—Faulkner’s book is one of the best as 
regards malting, you cannot do better than read Stopes’ ‘‘ Malt and 
Malting ;” it is a book which gives the fullest information, both practical 
and scientific, on the subject. For brewing, read Graham's “ Lectures on 
Brewing,” and Southby's “‘ Practical Chemistry;"” and if you intend to do 
any chemical work in the brewery, you will find Briant’s “ Laboratory 
Text-book for Brewers” a most useful work. Hooper's * Manual of 
Brewing” is also a book you ought to read. 


MACHINE FOR PULVERISING FRENCH CHALK. 
(To the Bditor of The Engineer.) 
Sir,—Can any of your readers tell me where I can get the best 


for erising French chalk to an im: ble powder ? 


FISH PLATES. 
(To the Editor of The Engineer.) 

Sir,—In answer to your correspondent, “ Fisher,” I inform him 
that the name fish joint was adopted by my old friend, Wi Bridges 
Adams, for the now universal system of coupling the ends of rails intro- 
duced under Adams and Richardson’s patent. He explained to me at 
the time that he took it from the sailors’ idea of fishing a broken spar, 
and the word was derived from the French “ affiche.” 

Sheffield, Dec. 18th. Epwarp 


FISH JOINTS. 
(To the Bditor of The Engineer.) 

S1e,—In to your correspondent, ‘‘ Fisher,” relative to “ what the 
term fish-plates is derived from.” No doubt it originates from the word 

or yard when sprung or damag g the shape of a ‘3 
also used as fish-bellied rails and fish beam in chery, meaning at 
—— for strengthening, hence fish-plates, w are a ves to 
5 C. 
Chesterfield, Dec. 20th. 
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LIQUID FUEL, 
THosE who believe that petroleum is to be the fuel of 


5 | the future have the courage of their opinions, and lose no 
5 | opportunity of advancing its claims. On November 10th 


two papers “On the Use and Transport of Liquid Fuel,” 
by Messrs. G. B. Nicholl and J. Gravell, incorporated and 
taken as one, were read before that admirably-mang 
society, the North-East Coast Institution of Engineers 
and Shipbuilders. With the latter portion of the 
paper—that on the carriage of petroleum in suitable 
steamers—we do not propose to deal; we shall confine our 
attention to Mr. Nicholl’s statements. He spoke in some- 
what general terms of the efficiency of petroleum as a 
steam generator compared with coal. He sets it down as 
being competent to evaporate in practice twice as much 
water per pound as coal can evaporate. But in doing this 
he multiplies the theoretical efficiency of coal by °7, while 
he uses ‘9 as a factor in dealing with petroleum. 
This he justifies on the ground that the combustion 
of the latter is perfect, while the combustion of the 
former is not; and also on the assumption that less air 
is required to burn petroleum without smoke than will 
suffice to secure the smokeless combustion of coal. This 
we think postulates rather too much; yet we are content 
for the sake of argument to concede that a ton of petroleum 
will do as much work as two tons of coal. In this coun 
the cost of petroleum is, of course, fatal to its adoption. It 
costs as much for freight alone in any north-country port 
as coal would cost per ton. We have not yet heard that 
the crude oil can be sold for the oe of coal, and its value, 
whatever it may be, must be added to the freight. If we 
set the cost of petroleum against that paid for coal, say at 
Aden, then the comparison is more favourable to the petro- 
leum. But there is a point to be considered which is quite 
as important as cost; and that is, that crude petroleum is 
not burned in either st 3 or | tives, and it 
does not appear that it can be so burned. The risk is too 
great. Crude petroleum is a very composite material. It 
is really a mixture of a great many hydrocarbons of 
different specific | suche and igniting points. At one end 
of the scale we have the benzines—excessively volatile, 
giving off a gas highly explosive when mixed with air ; 
and at the other end the dead tarry oils which have a 
comparatively high flashing point and_ evolve little 
vapour. Weare told a great deal about the working of 
steamers on the Caspian and the Volga with petroleum, 
and of its use on South Russian railways. On examina- 
tion, however, it appears, first, that coal is at prohibitive 

rices in these regions, and that it is not crude oil that is 

urned at all, but “astaki ;” namely, the dead oil or 
refuse left in the stills after the crude oil has been refined. 
It is clear, then, that the supply of suitable oil fuel 
depends not so much on the oil wells as on the demand for 
the refined oils; for it would not pay to refine oil and 
throw away the better portion merely to get as fuel 
what is now a waste or bye-product, of no value what- 
ever. Those shipowners, then, who contemplate fitting 
up their steamers for this kind of fuel will have to reckon 
with the possibility of being unable to get astaki when 
they want it, save at an extravagant ete Furthermore, 
a ship sailing from _— must find astaki here in suffi- 
cient — to take her, say, to Alexandria, where she 
can get her further supply to take her to Bombay, let us 
suppose. At Alexandria we may grant that it will be 
cheap enough, but what will it cost in —: Obviously 
the economical course to pursue would be to take coal in 
her bunkers sufficient to carry her to Alexandria, and fill 
up there with astaki. But it seems to be generally con- 
ceded either that a petroleum-fitted boiler will not do at 
all for coal; or that the superior advantages of petroleum 
cannot be realised with a coal-burning boiler. In the 
course of the discussion on Mr. Nicholl’s paper, Mr. J. A. 
Rowe pointed out that, as no soot was produced, it would 
be possible to make boilers with much smaller tubes than 
are now used, so that the total heating surface could be 
augmented by 50 per cent. This is probably a sound 
argument; but every sea-going engineer knows that a small 
tube marine boiler cannot be used with coal. 

Mr. Nicholl touched very lightly on the objections to 
the use of liquid fuel at sea. e do not want it to be 
supposed that we are in any shape or way opposed to the 
innovation. On the con » We are desirous to see 
petroleum a success, because there can be no doubt what- 
ever that it is in many respects a most admirable fuel. 
But, on the other hand, we should not do our duty by our 
readers if we did not point out the difficulties which stand 
in the way of its adoption, and thus probably save some 
shipowners and engineers from loss and annoyance. We 
have no hesitation therefore in calling attention to facts 
which seem to be readily overlooked or —= - They 
ought to be kept prominently in view in order that they 
may be overcome. We have already pointed out that 
crude petroleum cannot be used without peril. This is due 
to the penetrating powers of theoil. Joints in tanks which 
are perfectly watertight will pass petroleum freely. The 
utmost care and special workmanship are needed to make 
petroleum-tight tanks. Again, all the above the liquid, 
as the tanks are emptied, is full of vapour, which will 
explode like gunpowder .if mixed with air and ignited. 


In the few cases where petroleum has been used at sea the 
water has been admitted to the tanks. The oil keeps on 
the top, and the water follows it up, so that there is no 
space for gas. A very small mistake in dealing with such 
a fuel as this may entail a possible catastrophe. With 
astaki, as we have already explained, the case is different. 
Again, nothing is certainly known as to the true evapora- 
tive efficiency of astaki. Mr. Nicholl cites some old 
experiments of Favre and Silberman on petroleum refuse, 
which give its theoretical efficiency as 19,794 units, that 
of coal being 14,000. But “petroleum refuse” is a wide 
term, and we are not certain that Favre and Silberman 
ever tested the astaki of commerce. Astaki has the 
t advantage that a tank will hold it without leak- 
ing if it will hold water. No one has said one syllable as 
to the action which underwriters on the one hand, and the 
Board of Trade on the other, are likely to take in the 
matter. Will the former underwrite at ordinary rates ? 
and will the latter grant nger certificates to steam- 
ships burning liquid fuel? These are most important 
questions, which will have to be answered before any con- 
siderable advance can be made in the use of liquid fuel. 

There is, furthermore, an objection which may seem 
small, but is, nevertheless, of considerable importance, 
namely, the noise produced by the combustion of petroleum. 
Each furnace es a thundering roar which must be 
heard to be realised as regards its magnitude. It is 
possible that this may be got over. It has not been got 
over yet. All the systems of burning astaki or petroleum 
used with success up to the present time are based on 
Aydon’s method, patented many years ago. That is to 
say, the oil is blown into the furnace in the form of spray 
by a jet of steam. It has been found highly advantageous, 
if not essential, that this steam should be first super- 
heated, and the loss of the steam—or rather of the water 
which it represents—must be made good either on such 
systems as those patented by Mr. Kirkaldy, or by Mr. 
Jones of Liverpool, or else there must be a separate boiler 
to supply the steam for injection. Of course these things 
are not insuperable objections, but they complicate the 
question. To us it appears that it would be far better to 
use comp air than steam. This might be readily 
obtained by working a compressing pump off the back 
levers of the main engine, just as the air and circulating 
pumps are worked now. While the engines were standing 
steam might be used. We are sorry to see that Mr. 
Arnison, who certainly knows better, during the discus- 
sion on Mr. Nicholl’s paper, referred, without contra- 
dicting it, to the statement that the boiler of the steamer 
Ryde evaporated 41 1b. of water per pound of petroleum. 
In which case it is clear that each pound of the oil must 
have had a practical thermal efficiency of about 41,000 
units ; or, say, twice the theoretical efficiency of any oil 
yet tested ; and he made matters worse by saying that 
this was “apparently accounted for by the utilisation of 
the hyd 4 vir from the steam used for injecting 
the oil.” Now when hydrogen is burned with oxygen the 
result is water, and the energy developed in the form of 
heat is precisely the same, neither less nor more, than that 
expended in separating the steam—water—into its com- 
ponent gases. Put chemically, the heat of combustion is 
simply the equivalent of the heat of dissociation ; con- 
sequently there is absolutely nothing to be gained in the 
way Mr. Arnison seemed to suppose. 

We have no doubt but that many more papers on the 
subject of liquid fuel will be read in the immediate future. 
We would direct the attention of intending readers to the 
points we have raised. Nothing is to be gained by 
passing over objections in silence. Everyone knows now 
that petroleum can be burned and steam raised with success. 
The points on which information is lacking do not refer to 
steam raising, but to its concomitants; such, for example, as 
the safety of astaki; the action of underwriters; the 
proper method of storing the oil; the effect of very 
Intense temperatures on boiler plates; the proba- 
bility of disaster as a result of the failure of any part of the 
apparatus; the means of taking the astaki on board—in 
fact, what we now want is information concerning those 
details on which the success or failure of the whole scheme 
depends, The soundness of the principle may be freely 
conceded. The shipowning world has yet to be shown how 
the principle is to be carried out in practice to the best ad- 
vantage. On this point next to nothing is known, and for 
this reason it ought to be easy to write a most interesting 
paper on the subject ; that is to say, provided—which we 
doubt—that there is really sufficient information for the 
purpose available anywhere. 


THE LOWEST TENDER. 

ALTHOUGH much has been both said and written by 
interested parties on either side as regards controversies 
between engineers, architects, or others letting contracts, 
the controversies seem as far as ever from settlement. The 
two leading grievances of contractors are iy Same the 
methods adopted, or alleged to be adopted, by municipal 
corporations and railway or other companies in lettin 
contracts ; and the tyrannical exactions of engineers an 
architects during the carrying out of the work contracted 
for. We have more than once noticed the last of these 


two. We will now comment on the first. Contractors are - 


at present agitating against the, to put it plainly, corrupt 
practices which they, or a certain number of them, believe 
to prevail in the letting of contracts by public bodies. The 
contractors assert that the idea that contracts are always 
os to the lowest tenderer has no foundation in fact; 

t the letting is usually in the hands of particular men; 
and that the personal interest of these men must be secured, 
in what manner we prefer to leave to the inference of our 
readers, Those who influence the letting of contracts, 
according to the contention of the contractors, do not 
at all regard those rules supposed to te the 
system of letting out work, which usually consist in 
advertising for tenders to be sent in by a certain day, 
a terminal note to the effect that the lowest or any 


tender will not necessarily be accepted being generally 
added. This last is pretty much a legal fiction, because 
every schoolboy knows 


t the universal object is to 
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buy as cheaply as possible, and the departures from the 
practice of accepting the lowest tender are so few that they 
only form the exception that proves the rule. Of course, 
aoe tenders are now and then sent in, and these are, 
as a matter of course, passed over. No complaint can be, 
or, indeed, ever is, made against the acceptance of lowest 
tenders, save and except when they are obviously a 
to every reasonable possibility of their honest fulfilment 
at the price. What contractors complain of, rightly or 
wrongly, is that a firm whose tender is not by any means 
the lowest, by enlisting the favour, no matter how, of 
some person or persons behind the scenes, gets a hint as 
to the amount of the lowest tender, and is allowed to 
revise (!) its own; or else that a tender, not the lowest, is 
accepted, without any such justifying cause as that 
we have indicated above. They allege that this sort 
of thing prevails especially with railway contracts. 
If the allegations made by a portion of the general 
body of contractors—we say a portion—have a founda- 
tion on fact, the logical inference must necessarily 
be that inasmuch as it takes two to make either a quarrel 
or a contract, the contractors must themselves be to blame. 
If they resolutely refused to bribe, the trade in bribes 
must be ruined. We may say here at once that, judging 
from what has fallen under our own notice as to the 
methods of letting contracts, the cases of what is com- 
monly called “ black-mailing” are not very many. We 
have undoubtedly heard certain stories of the practice, but 
merely as hearsay ; just as we have heard, on the other 
side, stories of malpractices by dishonest contractors, No 
honest man will hesitate for a moment to pronounce the 
act of informing one contractor about the price sent in by 
a rival, and thus enabling the former to send in a revised 
price and secure the work, as dishonest, and the 
sooner steps are taken to preclude the possibility of 
this being done the better. But Acts of Parliament cannot 
make rogues honest men ; law can only make them uncom- 
fortable. 

It is a great evil that such allegations as those now being 
made by contractors should be current. There is a germ 
of truth in the adage, “There is no smoke with- 
out fire.” There are, we believe, more safeguards 
against corrupt practices as regards the letting of cor- 
porate or poor law contracts than against them 
in connection with the contracts of railway or private 
companies. Nevertheless, suspicion rests upon both. 
It is difficult to suggest any effectual remedy outside the 
joint action of the contractors themselves. Unfortunately, 
for them, however, living so much as they do in fierce 
personal competition, joint action relating to their business 
would seem impossible of attainment. So long as there are 
those who have no scruples as to the methods they use to 
secure interest in high places, so long will that interest be 
obtainable “ for a consideration.” Contractors must com- 
bine to drive out the black sheep from amongst themselves, 
and insist on the due fulfilment of all laws or bye-laws 
relating to and regulating the practice of letting contracts. 
There is one in particular which, we understand, is some- 
times broken, namely, that which forbids Corporations and 
Town Councils letting or granting contracts to any of their 
own members. We make no comment whatever as to the 
propriety or otherwise of this bye-law. We do say 
that, being the law, it should be enforced ; and if it bea 
bad or unjust law, the sooner it is repealed the better. 
Contractors have difficulties to face in dealing with rail- 
way or other private companies in this way, that theletters 
of contracts may say, “These pieces of work are ours; 
we have a right to do as we please with them, so long as 
we secure the best value for our ratepayers, our share- 
holders, or our clients.” Under such circumstances, actual 
dishonesty only becomes apparent when the servant of the 
company or corporation sells his interest without the know- 
ledge and consent of his employers. The system is almost 
impossible to root out, because the briber is as bad as the 
bribee, and must keep silence. If a contractor is 
successful in corrupting Mr. A. to-day, but is out- 
bribed by his rival, Mr. B., to-morrow, he cannot very 
well go and make public complaint; or assert that 
he has excellent reason to know that such and such 
malpractices exist, because it would be awkward for him 
to give his reasons. He would not like to imitate the rail- 
way passenger who became terribly frightened at the speed 
of the train when going over a certain section of the road, 
and being asked by his companions why he was so, replied 
that he knew the road to be bad there, and being asked 
how he knew, replied that he ought to know as he had 
made it himself! We repeat, that if malpractices exist in 
the letting of contracts the remedy must be sought out and 
applied by contractors themselves. Let them resolutely 
refuse to pay any money to any official; bring pressure to 
bear to ensure that the unsealing and reading of all tenders 
shall be public, and with all the contracting or tendering 
parties present. If there is a doubt as to the sanctity 
of seals, each contractor should be allowed to send 
in his tender in a stout tin case with two locks, the 
key of one to be kept in his own ion, that of the 
mS to be kept by the mayor or town clerk, or secretary, 
&c. This as effectually guard each tendering party 
against the possibility of his price being made known to 
his rival, as he has his tender under his own lock, while he 
cannot make any change after the box is delivered. 
Drawings cannot very well be locked up, as they must be 
examined at leisure, but the tender pricecan. If, however, 
from an overweening anxiety to secure an order, interest 
is pure ;in such case there is presumptive evidence 
that the contractor has no real basis of complaint, if the 
interest does him no good. 


STUFFING-BOX PACKINGS. 


Amone the troubles entailed on engineers by the use of 
steam of high pressure are those caused by the failure of 
piston-rod packings. In old times, hemp gaskets or cork 
fibre answered perfectly. In the present time, almost 
every conceivable ma‘erial, from soapstone to white metal, 
from asbestos to india-rubber, has been pressed into the 
service. It cannot be said that a thoroughly satisfactory 
result has yet beenattained. The frictional conditions are 


very liar. We may have at sea a piston-rod 10in. or 
12in. and forwards through 
the stuffing-box at the rate of 600ft. or 700ft. per 
minute. The grip of the packing on the rod must be 
tight, or steam will blow through—and it is not easy 
to a back steam with a pressure of 120 lb. 
or 1501 The temperature is so high as to volatilise 
or carbonise lubricants. We have here very trying 
conditions to deal with. The heat genera by the 
friction alone is very considerable. iston-rods at a 
blue heat are not unfrequently met with. Not long since 
a locomotive under our observation, hauling an express 
train, made a successful run of over fifty miles. At a 
time when the speed was nearly seventy miles an hour 
steam was shut off as a stopping station was being 
approached. Almost immediately the packing was burned 
out of the stuffing-box at one side, the oil on the rod 
taking fire and flaming up. The engine had to be catching 
off and replaced by another. At sea the high-pressure 
piston-rods d d in nt attention, and must be 
swabbed with melted tallow from time to time to keep 
them cool. All this speaks badly for the skill and energy 
of the t army of packing makers, each prepared to 
supply the best packing in the world. 

A keen sense of justice compels us to say that the pack- 
ing makers are not so much to blame as the engineers. 
Not long since we went on board a new steamer with triple 
expansion engines, carrying 1501b. pressure. The three 
pistons were fitted with tail rods, and these rods were very 
easily seen, standing up as they did under the engine-room 
skylight. The engines were quite new—that is to say, the 
ship had only come round from Glasgow to London, The 
tail rods bore hammer marks and file marks, They were 
rough. It was doubtful if they were quite round. They 
might have come off the lathe in tolerable condition. 
They had suffered many things subsequently at the hands 
of the erectors; and we asked ourselves “how is it possible to 
produce any packing which will keep these rods tight or will 
last?” Of course, it is just as difficult and just as necessary 
to keep a tail rod as a piston-rod tight. We have no doubt 


. that the enppeter yy in the ship were not better than the tail 


rods. This much we could find out even by the light of 
an engine-room lamp. These rods were not exceptional, 
on the contrary, to meet with rods got up as they ought 
to be is a rare event which has seldom befallen us. Is it 
not time that a change was made in this respect—that 
we took a lesson from our Belgian neighbours and gave to 
our piston-rods, to begin with, that glassy smoothness of 
surface which we now hope that the packing will impart? 
Among the various engines made by Mr. Van der Ker- 
chove, of Ghent, is one which has been driving a cloth 
mill for eleven years, and during that time the piston- 
rod packing—metallic—has never been renewed. The 
reasoning which leads up to such a result is very 
simple. Let us suppose that a solid block piston 
slides a very tight fit in a cylinder, After a little 
time, such a piston aud cylinder will wear each other 
until the piston becomes a slacker fit; because so 
long as it is tight it will continue to press against the 
sides of the cylinder, and cause attrition ; but as the wear 
goes on this pressure, which is the main cause of that 
wear, diminishes, until at last a point is reached when 
there is perfect gas-tight contact between the surfaces of 
the piston and cylinder, but no pressure. If this condition 
can be preserved there will be no wear. It is at this con- 
dition that Mr. Van der Kerchove aims ; his piston-rods 
are got up dead true and as smooth as human art can 
make them. The greatest care is taken of the rods when 
the engine is being erected ; and the consequence is that 
there is no trouble with the packing. In only too many 
cases we know that rods are sent out of the turnery 
in excellent condition, and that all tke fine spring tool 
work and polish represent so much labour wasted. The 
rods are ruthlessly knocked about afterwards by fitters 
and erectors, who care for nothing but to get the engine 
put together. They are dropped on dirty floors, walked 
on with hob-nailed boots, slung with chains without 
protection. Foremen are responsible for a great deal of 
the mischief. Again, difficulties are caused by neglect in 
keeping the crosshead guides in proper condition. These 
are suffered to become too slack. The result is, of course, 
that the piston-rod no longer moves in a right line in the 
stuffing-box. There is a jump at each end as the crank 
turns the centre. If we watch the gland we shall find it 
walking about in the stuffing-box. It is hopeless to 
expect any packing that can be made to remain tight 
under such conditions. 

We have no intention of recommending one packing as 
better than another, and if any of our readers expect us 
to tell them how to compensate for defective surface on a 
cap aay they will find themselves mistaken. Our object 

as been to direct the attention of engine builders and 
others to the necessity which exists for putting more finish 
on their piston-rods and valve spindles. We have often 
been told when we have criticised the condition of a piston 
rod that, in a week or sc, the stuffing-box “would have it 
in perfect order.” It is barbarous to employ a stuffing- 
box packing to produce any result of the kind. That 
certain packings will polish a rod is quite true ; for that 
very reason we regard them with a certain amount of 
suspicion. Emery “otprors¢ put in a stuffing-box will have 
the same effect. The polish should be on the rod from the 
first. No stuffing-box can make a rod which is out of 
truth true. Neither cau it remove hammer marks; nor 
take out flat places; nor get deep scratches and scars off. 
We may ais apo an old saw and say, “Take care of 
the piston- and the stuffing-boxes will take care of 
themselves.” 


PIG IRON PRODUCTION IN 1886. 

ALTHOUGH it will be some months before the output of pig 
iron in the country is ascertainable, yet there are data on which 
an approximate estimate of that output may be built. Last 
year the total production in the United Kingdom was 7,250,657 
tons ; and out of the fifteen contributory districts, only four of 
them showed an increase on the tonnage made in the previous 
year. This year it may be estimated that the total production 
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for the kingdom will not much exceed 6,800,000 tons, so that 
the total reduction in the make will be not so much less than 
half-a-million tons. The reduction in the production is one that 
has been continuous since the year 1882, when the total was 
8,498,000 tons; so that there has been in the years under 
review a decline to the extent of about 1,600,000 tons, as far 
as an estimate can be formed. But the reduction has been in 
very varying proportions in the several districts ; for whilst the 
largest of the districts may show a reduction in the period of 
some 240,000 tons, that decrease is far less in proportion than is 
that of some of the other districts, Indeed, in the first few 
months of the present year the Cleveland district increased its 
production, and it is only by the immense decrease in produc- 
tion in the last quarter of the year that the output has been 
brought down for 1886 as a whole. In Scotland there was a 
somewhat similar state of affairs; and whilst Cleveland has 
reduced its production as the result of an arrangement between 
the associated employers, in Scotland, the reduction is brought 
about by the operation simply of low prices and of heavy stocks 
—the machinery of the ordinary law of supply and demand. 

a very remarkable 
falling off in the first half of the present year—the output being 
about five per cent. less than in the corresponding period of last 
year ; and Wales had a still larger reduction, whilst Stafford- 
shire and Lincolnshire reduced their stocks even more. As far 
as the hematite region of the north-west was concerned there 
was an increase of the output some two months ago, in conse- 
quence of the enlargement of the demand for that class of iron, 
which will minimise the decrease in the year’s make ; but in the 
other districts we must look for a large decrease in the output 
as a whole, for the decrease of the first half of the year has not 
been counterbalanced, And in the first six months an official 
statement shows that the production of the kingdom was 
decreased by 270,000 tons, so that remembering the additional 
decrease in Cleveland, the above estimate must be looked on as 
a fair one, even when the enlargement of production in the 
north-west is borne in mind. 


THE MANCHESTER EXHIBITION, 


Tue progress in the erection of the buildings for the Jubilee 
Exhibition at Manchester has been so good during the short 

riod since the plans were adopted, that there is every reason to 
hates that the Exhibition will be fully ready for opening on the 
day fixed. For some time past nearly 700 men have been con- 
stantly employed, and to facilitate operations artificial light has 
been provided during the dark hours morning and evening of 
the working day. The main structure is being erected in the 
form of a cross—a very lofty nave of over 1000ft. in length, and 
two arms forming the main transept, together measuring 1500ft. 
Out of thirty-two acres devoted to the purposes of this Exhibi- 
tion eleven are covered by the buildings, and it is estimated 
that seven acres of glass will be required for the roofs and sides. 
The principal approach is to be on a very large scale, the central 
roadway being no less than 32ft. in width. The greater portion 
of the roofing is already up and completed ready for glazing; and 
in a similar way the section intended for machinery in motion 
is considerably advanced. The boiler power fcr this section is 
to be supplied by Messra. W. and J. Galloway and Sons, and 
will consist of ten boilers, 30/t. in length and 8ft. in diameter ; 
while the machinery is to be driven by four engines provided by 
Messrs. Hicks and Hargreaves, of Bolton, Measrs. D, Adamson 
and Co., of Hyde, Messrs. Wood Brothers, of Bolton, and Messrs, 
Musgrave, also of Bolton. A separate building is being erected 
for the dynamos for the electric light. The boiler and dynamo 
buildings will cover 16,800 square feet ; the chemical and 
kindred industries section 50,000 square feet, the Irish in- 
dustries section 37,000 square feet, and the fine art sec- 
tion 35,000 square feet. The applications for space have 
far exceeded the total space at the disposal of the execu- 
tive. Following the example of Old London at Kensington, 
here are to be representations of Old Manchester and Old Sal- 
ford, and also a representation of the ancient architecture of 
Chester. The great fountain in the centre of the grounds is to be 
larger than that at South Kensington, the basin being 120ft. in 
diameter, and pumps being set up capable of lifting 222,000 gala, 
per hour. Judging from the indications so far observable, this 
Exhibition is likely to prove a splendid undertaking. The 
architects of the buildings are Messrs. Maxwell and Luke ; the 
contractors, Messrs. Robert Neill and Sons, 


BURNLEY WATERWORKS, 


Tue Burnley Corporation have in course of construction 
under an extension of their water supply powers what 
is known as the Caut Clough reservoir. The construction of 
this reservoir was commenced on the last day of 1884, and it 
may thus be said to have been in hand two years. That time 
has been sufficient for the contractors and the engineers to 
arrive at very different conclusions on the same subject, and both 
have been helped to do this by reports of other engineers called 
in on either side. It appears that the scheme involves the con- 
struction of a dam across a valley in the Moorlands, about four 
miles from Burnley. This dam is to be of earth, and its centre 
or core is, as usual, intended to be of puddled clay. The total 
estimated cost of the whole work was originally about £70,000, 
but difficulties have turned up in digging the trench for the 
puddle core that were not expected, and this is costing an enor- 
mons sum above the estimated total. It was supposed that a 
solid bed would be reached at a maximum of 80ft. depth, but 
men have gone down to 160ft., and in some parts to 190ft., and 
still the looked-for bed is not reached, and water comes in 
from the strata so far cut. The lateral pressure in the cutting 
is necessarily great, and is so great that the heavy timbering has 
continually to be renewed by the contractor, who has stopped 
work because having reached these great depths he is still un- 
satisfied with the foundation, and avers that the water-bearing 
strata are sufficient to destroy the puddle work if put in now, as 
desired by the engineer. The contractor will not, however, 
proceed, as he is to be responsible for the tightness and safety of 
the work when completed. The engineer is satisfied that the 
puddle wall may be commenced, There is thus a dead lock, and 
it is difficult to say what the contractors, Messrs. Fotherby and 
Son, or the engineers, Mr. Filliter and Mr. Williamson, or the 
Corporation will do. 

DURHAM COLLEGE. 


Tue Durham College authorities at Newcastle-on-Tyne are 
about to emulate the example which has been set them by those 
who are responsible for the conduct of the Yorkshire College at 
Leeds. They desire to have a Department of Mechanical 
Engineering. With this end in view Profeesor Garnett has 
officially invoked the aid of Mr. Doxford, President of the North- 
east Coast Institute of Engineers and Shipbuilders. In response 
to an invitation circular, issued by-the latter gentleman, a pre- 
liminary meeting was held at Newcastle on the 18th to ascertain, 
as far as possible, whether such a project would meet with the 
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support of the professional and manufacturing engineers of the 
North generally ; and also to consider what expenditure it 
would be necessary to incur, and how ways and means should be 

rovided, The question was well ventilated at the meeting, but 
nothing could be said to have been definitely settled as several 
leading engineers were absent ; and further time and discussion 
are obviously needed to develope eo important a project. 


LITHBRATURE. 


Les Filons de la Guyane Francaise. By L, Fernanp VIALA. 
Paris: Baudry. 8vo., pp. 144. 1886. 
Arrnouan the Guyanas have for several years past con- 
tributed in some quantity to the gold supply of the world, 
the mines developed have hitherto been mainly confined 
to the western, or Venezuelan side, and in a Jesser degree 
to the French, or eastern division of the country, the 
intermediate English and Dutch territories of Demerara 
and Surinam having as yet taken but little part in this 

rticular industry. The author, however, states in his 
introduction that some quantity of alluvial gold is now 
being produced in Dutch Guyana, and that it is probable 
that the English colony will prove to be equally rich; and 
therefore the work before us may be considered as possess- 
ing a wider interest than if it merely appealed to those 
connected with the French settlements. 

The work, as we gather from the text, is founded on 
observations made during numerous examinations of gold- 
bearing ground in Uruguay, Venezuela, and French 
Guyana, which have been summarised by the author in 
order that they may serve as a guide to the prospector for 
deep mines in the latter country. The discovery of gold 
in the alluvial gravels of the basin of the Approuage River 
was made by a Brazilian Indian in 1853; a subsequently 
similar discoveries were made in the valleys of the other 
rivers of the country, the yield of the gold-washin 
having, according to official estimates—which the author 
considers to be 25 per cent. too low—steadily increased 
up to about 56,000 oz. in 1875, which quantity has only 
been once exceeded, in 1879; and now the annual produc- 
tion is slowly diminishing, so that it is evident that there 
must be a considerable development of quartz mining if 
the colony is to maintain its position as a gold producer 
after the exhaustion of the alluvial diggings. The evidence 
concerning these veins is discussed in the first four chap- 
ters, the different cases observed being classified into three 
groups, a3 follows, each being regarded as typical of a 
particular method of formation: (1) Barren quartz veins ; 
(2) veins carrying coarse gold at surface, but poor in depth ; 
(3) veins with gold uniformly distributed through the 
veinstuff. Of these different classes of veins only the last 
are considered as likely to be of practical importance. 
They are rarely of much value near the surface, but 
become workable at depths from 50ft. to 100ft. Their 
thickness varies from about 1ft. to 4ft., and the gold is so 
finely diffused through the veinstuff as to be rarely recog- 
nisable, even with the aid of a pocket lens, although it 
may be readily detected by crushing and washing a few 
ounces of the stone. 

The fifth chapter, which discusses the various steps to 
be followed in both shallow and deep prospecting upon 
such veins, contains much valuable matter, both descrip- 
tive and suggestive. The difficulty of correctly interpret- 
ing the obscure and often contradictory evidence of the 
scanty exposures of the rocks in tropical swamps and forests 
is prominently noticed; and this is a point of some import- 
ance that is generally overlooked in prospectors’ guides 
and hand-books, which seem to be constructed for more 
favoured localities. 

The sixth chapter deals with the possibilities of pro- 
fitable working; and these do not seem to be specially 
favourable when compared with other countries, as the 
capital required for a prospecting trial carried on for a 
twelvemonth is estimated at from £6000 to £8000, and a 
further expenditure of £18,000 to £22,000 is considered 
necessary for | pregame works, capable of reducing 3000 
to 4000 tons of ore yearly. The working cost is estimated 
at £4 43, per ton, so that no profit can be realised upon 
any rock containing one ounce of gold, or anything less, 
It is therefore probable that no very great popular demand 
for Guyana mines is likely to arise, unless some discovery 
should be made comparable with that of the Callao Mine, 
in Venezuela, Up to the present time there is only a 
single reduction works for quartz mining, with fifteen heads 
of stamps, in course of erection; but it is expected that re- 
turns will be made from this towards the end of the present 
year. The chief obstacles in the way of economical 
working are the high cost of labour and the difficulties of 
transport, the river being only navigable for craft of any 
size within tidal limits—a distance of twenty to twenty- 
five miles from the sea, as the upper channels are inter- 
rupted 7. numerous rapids, and are only fit for the 

of small boats or canoes, The first difficulty may, 
it is thought, be surmounted by the importation of coolie 
labour from the east, but the second cannot be so easily 
remedied, as the prospects at present are not sufficient to 
warrant the construction of even the cheapest form of 
railway; but the author thinks that, in a near future, a 
possible solution may be found in navigable balloons. 


The theoretical views expressed in the book are of a very 


remarkable character. The gold deposits, whether alluvial 


or in quartz veins, are attributed alike to a common cause 
—namely, the eruption of quartz and gold in a state of 
vapour, the nuggets of the alluvial ground and the coarse 
gold of the superficially rich veins being regarded as due 
to condensation from a high temperature, while the more 
uniformly auriferous quartz veins, without visible gold, 
may havé been produced at a lower temperature, having 
been “erupted in a more or less pasty condition, or at 
least in the state of very dense vapours which were very 
rapidly condensed, and subjected in consequence to a kind 
of compound crystallisation.” These remarkable eruptions 
are not supposed to be of ancient date, but to have taken 
lace since the present land-surface has been formed. 
hatever value may be attached to these speculations, 


whether physical or geological, there can be no doubt as 
to their extreme originality. 


A Text-book on Steam and Steam Engines: Specially Arranged 
for the Use of Science and Art, City and Guilds of London 
Institute, and other Engineering Students. By ANDREW 
Jamieson, M.S.T.E., Assoc. Inst C.E., &c. London: Charles 
Griffin and Co. 1886. 

Wuen somebody expressed a wish that his enemy would 

write a book, he —— did not contemplate the writing 

of a good one. Professor Jamieson has written a book, 
but it will give no pleasure to his enemy, if he has any, for 
it is the best book yet published for the use of students. 

This may be saying a good déal, but it is the conclusion to 

which an er must arrive, especially if the value of 

the book is measured by the degree in which the student 
will find in it that which he really requires, and an absence 
of that which is useless as inapplicable theory. 

Professor Jamieson has avoided, as useless in a text- 
book for students, all that which does not directly concern 
steam and the steam engine of the present day, and he has 
treated his subjects in a simple and thoroughly practical 
manner, his explanations and descriptions being every- 
where clear and concise. His method is first to give a 
general notion of the rise and development of the steam 
engine to the time when thermo-dynamics got a fair start 
in the practical world. This leads on to an exposition of 
heat, its measurement and application, and to thermo- 
dynamics as involved in the design and construction of the 
modern steam engines and boilers, The mechanics and 
dynamics of the parts of the steam engine then lead to 
desciiptions of modern steam engines of various kinds, 
and of steam engines and boilers, ‘The whole is given as 
a series of lectures with a set of examination questions 
after each, and in some cases an appendix; and the 
examination questions are of the practical useful order, and 


85 | are not the inane poate apropos of nothing in particular, 


that characte some of the schoolmen’s books of a 
generation ago. Where it would not be consistent with 
the pu of the book to follow a subject at length, the 
author has given ample references to books and journals 
in which the recent full developments are to be found ; 
and the book is the more valuable for this and for the 
very numerous references that are fully given. 

So far we have spoken of what the book contains, or 
of its good qualities. We may now point to a few 
omissions or slips. In dealing with thermal conductivity, 
the author does not give those figures which a student can 
grip and take into the workshop and use. Conductivity 
and diffusivity he deals with, but he does not enable the 
student to learn how much heat in a given time a plate of 
given materials and thickness will conduct under given 
condition. He explains conductivity, and gives figures 
representing thermal conductivities, but the figures are 
not so given as to be directly applicable. 

The “ relative conducting powers of bad conductors ” are 
also given, commencing with silicate cotton as 100; and 
wood and air space as 280; and it is only accidentally from 
a foot note mentioning that the wood and air space is not 
practically the best because of the heat firing the wood, 
that the reader learns that the conductivities are not 
represented by the figures given, but the relative non-con- 
ductivities. 

In repeating Zeuner’s valve diagram, and describing it 
in a simple and clear way, it is not mentioned that the 
angular advance of the excentric must be in the opposite 
direction to that in which the diagram gives it, or the 
direction arrow changed. 

The names of the inventors of various forms of boiler 
flue strengthening rings or joints are given, except in the 
only recent one, namely, that of Mr. James Paxman. In 
another edition the author might usefully add a page or 
two to his boiler chapters, so as to give his students some 
ang definite notions as to heating surface and grate sur- 
ace. 

- The book is not only useful to students, for it will afford 
much assistance to many who are practically engaged ; but 
it must be remarked that it does not in any respect add to 
existing knowledge. It puts into the hands of learuers 
an excellent digest of the best existing elementary know- 
ledge of the theory of the steam engine as found in 
practical application. 


Railway Management at Stations. By E. B. Watts. London: 
McCorquodale and Co, pp. 595 
Mr. Warts isa Goods Manager on the Midland Great 
Western Railway, and having a very strong opinion of the 
great importance of the station work in a railway system, 
has made an attempt to enlighten those who would become 
members of a station-master’s staff. A perusal of his book 
will, however, show that although a man or a youth may 
acquire information concerning his duties, and of the lines 
upon which a station staff should work or be controlled so 
as to produce the best results, individual capacity or native 
ability, combined with energy, are the qualities most 
requisite, Mr, Watts’ book is one which will find a oo 
number of readers; but it will be chiefly read by men who 
have already a good footing, and who, having energy, are 
determined to get higher up the ladder. The great railway 
systems have, no doubt, called into existence a special class 
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vassing for traffic; delivery of goods, inwards; yard work 
and marshalling trains; correspondence; goods claims and 
legal decisions; accounts; working expenses; inspection ; 
departure of passengers and passenger yard work ; luggage ; 

nger staff; and a glossary of railway terms. As a 
book of reference its value is enhanced by a very full 
index. 


LEGAL INTELLIGENCE. 


SUPREME COURT OF JUDICATURE.—IN THE COURT UF 
APPEAL, 
20th December, 1886, 
(Before Lorps Justices CoTToN, BowEN, and Fry.) 


EDISON AND SWAN UNITED ELECTRIC LIGHT COMPANY ¥v. WOOD- 
HOUSE AND RAWSON, 


THIS was an appeal by the defendants from a judgment of Mr. 
Justice Butt, of the 20th May last, holding that Edison’s patent 
No. 4576, of the 10th of November, 1879—the date of the provi- 
sional specification—for the construction of an electric incandescent 
light, had been infringed by the defendants, and also that the 
patent could not be impeached either on the ground of anticipa- 
tion or on the other grounds of objection taken by the defendants. 
The action was brought by the plaintiff company, who are the 
registered owners, among other patents, of some of Edison’s and 
Swan’s, and also of Gimingham’s patent, for the purpose of 
restraining an alleged infringement by the defendants, in the 
manufacture of incandescent lamps, of the three patents—(1) 
Euison’s, of the 10th of November, 1879, No, 4576; (2) Swan’s, of the 
2nd of January, 1880, No. 18; and (3) Gimingham’s, of the 29th of 
September, 1881, No. 4193. As Mr. Justice Butt has held that 
there was no infringement of Swan’s and Gimingham’s patents, 
the present appeal relates to Edison’s patent alone, The claim 
of Mr. Edison may be described in general terms as being for 
the heating to whitencss of a filament of carbon inside a lamp or 
globe of glass in an almost perfect vacuum, the carbon filament 
being fixed into the ends of platinum wire, which is passed throu 
the glass hermetically sealed up, and one of the great features of the 
invention is the mode in which the filament of carbon is produced by 
carbonising a filament of very small sectional area, instead of, as had 
been before attempted, paring down a carbon stick to the smallest 
possible size in order to form the filament. In other words, it is 
a patent for a combination of any carbon filament, such as is fairly 
within the description contained in the body of the specification 
reasonably interpreted; a receiver made entirely of glass into 
which the leading wires pass; and the complete exhaustion of air 
from the receiver so as to produce a vacuum. Passing to the 
claim as contained in the specification, Mr. Edison, after stating 
various disadvantages from previous attempts to increase the 
resistance of the carbon rods, proceeded :—‘*I have reversed this 
practice; I have discovered that even a cotton thread properly 
carbonised and placed in a sealed glass bulb exhausted to one- 
millionth of an atmosphere offers from 100 to 500 ohms resistance 
to the penee of the current, and that it is absolutely stable 
at very high temperatures; but if the thread be coiled as a spiral 
and carbonised, or if any fibrous vegetable substance which will 
leave a carbon residue after heating within a closed chamber be so 
coiled, that as much as 2000 ohms resistance may be obtained 
without presenting a radiating surface greater than three- 
sixteenths of an inch.” After describing carbon filaments 
made of tar and lampblack kneaded and drawn out into threads, 
wound into spirals and carbonised, and suggesting the introduc- 
tion of volatile powders into this filament to increase its resistance, 
and then describing a method of uniting a filament to platinum 
wires by moulding plaster lampblack and tar round the joints and 
afterwards carbonising them, and that he had carbonised and used 
cotton and linen thread, wood splints, paper coiled in various ways, 
also lampblack, plumbago, and carbon in various forms, mixed with 
tar and kneaded so that the same may be rolled out into wires of 
various lengths and diameters, each wire, however, being uniform 
in size throughout, Mr. Edison proceed to claim :—‘*‘ (1) An elec- 
tric lamp for giving light by incandescence, consisting of a filament 


of carbon of high resistance made as described, and secured to 


metallic wires as set forth; (2) the combination of a carbon filament 
within a receiver made entirely of glass, through which the leading 
wires pass, and from which receiver the air is exhausted for the 
purposes set forth; (3) a coiled carbon filament or strip arranged 
in such a manner that only a portion of the surface of such 
carbon ductor shall diate light as set forth; (4) the 
method herein described of securing the platina contact wires 
to the cotton filament and carbonising of the whole in a closed 
chamber substantially as set forth.” e decision of Mr. Justice 
Butt related to the second claim; in fact, the other three claims 
have been practically superseded. The defendants’ case rested 
mainly on anticipations ; in the particulars of objection no less than 
seventy-five specifications and other documents and matters were 
enumerated as instances of prior publication. A very early antici- 
pation was set up in a patent taken out as long ago as 1845 by one 
King for an incandescent or glow lamp by means of an illuminator 
heated to whiteness in a The King attempted 
to make use of was the best known at the time—the Torricellian. 
That has been replaced in modern lamps by the more complete 
vacuum obtained by the Sprengel pump, invented in 1875, 
and which, it is admitted, is the great invention which has 
rendered electric lighting possible, combined, no doubt, with 
other new means of getting rid of the difficulties which 
developed as the study of electric lighting was pursued—such 
for instance, as the process including occluded gases, part o! 
the subject of Chesebrough’s patent, the validity of which 
is in dispute in an action between the same parties, which 
is to be heard on om immediately after this action. By that 
— the internal blacking of the glass and other defects have 

m avoided. Perhaps the anticipations most relied on were the 
exhibition of specimens of the Swan lamp—then thought a marvel— 
at Newcastle in 1878 and 1879. In that lamp the illuminator is a 
thin carbon rod going through the lamp from top to bottom, of 
sectional areasmall actualiy, but largecompared to Edison’s filament, 
Other important matters relied on as anticipations were two of 
the ‘‘ Lane-Fox” patents, in which the light was intended to 
be produced by rendering incandescent either platinum 
wire, fine compared with the leading wires, or asbestos carbonised 
in the sense of being coated with carbon in some such form as 
lampblack. A vital question in the action is, what is the meaning 
to be attached in the claim to the term ‘‘carbon filament,” whether 
it is to be general, or whether it is to be confined by the context 
to any and what extent? Mr. Justice Butt held that the filaments 


of qualifications. As Mr, Watts says:—“ Railway men asa | claimed, in 


class have to work harder and do more work in a limited 
time than the generality of other business men; therefore, 
he who does the most in the least time, and does that most 
well, is the best man and the one most likely to get on. 
Quantity is indispensable, and quality is really secondary, 
provided it comes up to a fair mean. To perform a 
quantity of work an agent must cultivate quick perception 
and ready action on the moment to do the right thing, 
while qualities generally go hand in hand as gifts of 
nature.” Much, however, may be done by a judiciously 
guided training and by a well-learned discipline, and on 
these questions Mr. Watts’ book may be consulted with 
advantage. The leading subjects receiving his special 
attention are those which come under the general heads of 
training ; discipline; acceptance of goods, outwards; can- 


med, in combination with an exhausted glass receiver with the 
leading wires sealed in, were confined to carbon filaments havin; 
the qualitics of flexibility,” resiliency,” and ‘‘a high d 
resistance” from their small sectional area; while, on behalf of 
Messrs. Woodh and R , the ap; ts, it was contended 
that even upon that reading of the second claim the patent was bad 
for want of novelty. 

Sir Horace Davey, Q.C., Mr. Macrory and Mr. H. G. Rawson 
appeared for the defendants, in support of the appeal; the 
Attorney-General (Sir R. E. Webster, Q C.), Mr. Aston, Q.C., Mr. 
J. Fletcher Moulton, Q.C., and Mr. P. E. Dove appeared for the 
respondents, the plaintiff company. 
wa” Davey concluded his reply at about the middle of 

e day. 

Their LORDSHIPS reserved judgment. 

Lord Justice Corton asked whether in the other appeal 
relating to the Chesebrough patent it was very im’ t that the 
same Indees should constitute the Court, and was informed that it 
was ni 
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RAILWAY SIGNALS AT THE LIVERPOOL EXHIBITION. 
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RAILWAY SIGNALS. 


Tue Railway Signal Company, Fazakerley, 
Liverpool, had at Liverpool a very interesting ex- 
hibit showing a full size interlocking apparatus 
for working points and signals, consisting of 
twenty levers. The locking of it is arranged 
for an ae Sa line junction, a siding 
leading on to main line, @ cross-over road. 
The locking is effected by what is known as 
tappet locking, which is very simple, durable, 
and inexpensive. See Figs. 1 and 2. 


facing point lock detectors. 

The company level- 
crossing gates for public roads crossing rail wa: 
full size, as manufactured by them; but my | 
was impossible to show these working, by reason 
of the space being insufficient, a very interesting 
model of these gates was exhibited, showing two 
lines of railway, with a level crossing, and the 

i the gates and si i 


Fig. | 


DETAILS OF 
LOCKING 


Yorutt size 


AX 


" An 


BRACKET SICNAL 


SCALE OF FEET 


| 


| SLIDE BAR 


+. 


of the description commonly used in India and 
South America, where it is n to use iron 
as far as ible, in consequence of the climate, 
as shown by Fig. 6. 

A new and very interesting apparatus was 
shown in working order, which is known by the 
name of a train protection bar, the patentees of 
which are Messrs. Park and Pryce, of the North 
London Railway, and of which the Railway Signal 
Company is sole licensee and maker. The 
apparatus is designed principally, as will be seen 
from Figs. 7 to 10, to prevent the signal being 
lowered for a second train to enter into the sta- 
tion on any line which is already occupied by 
a standing train. Diagrams of various applica- 
tions of this patent train protection bar were 
shown, and it is capable of being made a source 
of safety in many situations, and will be useful 
in preventing accidents similar to one which 
happened recently at Finsbury Park Station on 
the Great Northern Railway, at which station 
these protection bars have since been fixed. 
Working with the si connected to the lock- 
ing frame—shown full size—is this very simple 
form of facing point detector which is being 
very largely used, the object of which is to pre- 
vent a signal being lowered for a train to pass 
over the facing points unless they are in the 
true position for the train to take the proper 
road. Facing point detectors have become a recent 
requirement of the Board of Trade in conse- 
quence of several accidents having happened 
through the rod work which actuates the facing 
points having broken, and the facing points 


may approach the crossing while the gates are themselves not having responded to the move- 
open for the use of the public road. This gear ment of the levers in the signal cabin. The 
is shown by Fig. 3. Full-size of the ee, arrangement shown is very simple, and ap 

ordinary manufactured by the Railwa to answer every purpose for which it is intended. 
Signal mpany, were also shown wi! See Fig. 11. A very nicely-finished model is 
balanced arms, that is, the semaphore arms are balanced | connected arm itself will remain at | also exhibited showing a facing point lock to work by the 


by the casting which carries the spectacle glass, so that 


same lever which works the facing points, thus saving the 
in the event of any portion of the fittings becoming dis- 


danger or 
cost of a separate lever and connections for working the 


broken, the semaphore 
p” position until the defect is made good, as 
. An iron lattice signal is also shown 


“sto 
shown by Figs. 4 and 5. 
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© several of the levers in this locking frame 
* are connected full size signals and a pair of — 
switches, together with a facing point lock and = 
| 
| 
= = 
or! Tom tne model-locking frame, tLe — 
interlocking between the gates and the signals 
being illustrated by the model to show that when SSERIK ik. 
the signals are lowered for a train to travel in N N 
either direction over the crossing, the machinery 
working the gates is locked so that they cannot 
be opened. On the other hand, before the gates tl ORNs | RENT TI 
can be opened to admit the passage of a carriage 
across the railway the signals in both directions - - 
must be locked at danger, to stop any train that 
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STEWART’S “RAPID” COPPER ORE CUPOLA. 
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facing point lock which is generally used. This facing point 
lock is invented and patented by Mr. George Edwards, who 
is the managing director of the Railway Signal Company, and 
who was formerly for many years signal superintendent to the 
London and North-Western Railway Company. 

This company also showed various forms of siding signals, 
signal lamps, cranks, point rod, and all the multifarious i 
which are used generally in carrying out signal work on rail- 
ways, 


STEWART’S PATENT “RAPID” COPPER ORE 
SMELTERS, WITH WATER JACKET. 


In Tue Enornger of the 29th of August, 1884, we gave 
illustrations and description of Stewart's “Rapid” cupola for foun- 
dry use. We now give illustrations representing one of two 30-ton 
“ Rapid” copper ore smelting furnaces, with water jacket, also 
made by Messrs. Thwaites Bros., Bradford. The outside plates of 
the furnace are made of boiler iron, and the inside part of the fur- 
nace is made of mild steel plates, flanged at the ends and rivetted 
together with cup-head rivets. Between each joint a ring of 
boiler iron is inserted, for the purpose of making a thoroughly 
water-tight joint. To the shell is attached an annular air belt, 
on one side of which is bolted a cast iron shut-off valve A, to 
which the pipes conveying the blast from the blower are 
connected. 

Within the water casing, and communicating with the air belt, 
is a row of six tuyeres, made of cast iron. Each tuyere is fur- 
nished with a shut-off valve B; consequently the blast can be 
shut off from any one tuyere without interfering with the 
others. Opposite each tuyere there is a sliding door, fitted with 
"7 glass peep hole, and in front of each glass is a mica 


Upon the afr belt is a blast gauge C, to indicate the pressure 
of the blast inside the air belt. e cupola stands on a cast 
iron base plate supported on four cast iron columns, The base 
plate is fitted with a wrought iron hinged drop-bottom door in 
two parts opening from the centre; each half of the drop-bottom 
is conn to a shaft on which is fixed wrought iron hand 
levers, A strong wrought iron bar is shot across the door, 
securely fastening it in position. A fettling door, slag spout, 
and tapping spout are also provided as shown. 

The water flows into the water jacket by an inlet pipe D 
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provided with two brass stop cocks, and, by a special arrangement, 
is thoroughly circulated round the tuyeres, and preventing any 
scale from forming in the inner surface of the steel plates from 
the action of the mineralised water, and reducing the temper- 
ature to such an extent as to prevent over-heating. After 
circulating through the water casing the water flows away 
through an outlet pipe E. An escape pipe F is also provided 
to ensure safe working. draw cock G is provided for the 
purpose of emptying the jacket when not in use, and there are 
also four gud holes through which to take the sediment that 
may have been deposited from the water. The upper portion of 


SECTIONAL PLAN THRO A.B, 


the cupola is made of plate iron with butt joints covered with 
straps and rings rivetted together. The rivet heads inside are 
flattened to allow the brick lining to fit close to theshell. There 
are several rings of angle iron inside the shell in the length of 
the chimney to support the brick lining. A charging door, 
opening in halves from the centre, is fixed to the chimney and 
lined with firebrick. 

We are informed that Messrs. Thwaites Bros, have supplied 
these “ Rapid” cupolas to smelt silver, lead, copper, and mono- 
sulphide ores, and that in all cases with satisfactory reports of 
their economical working. There is no doubt a wide field in the 


colonies and abroad for these smelters, 


513 
ON STRUTS.! 
By Professors W. E. AyRTON, F.R.S., and Perey, F.R.S, 
(Continued from page 465.) 


Tue conclusion at which we have arrived is, then, that any 
want of axiality in placing the load, or want of straightness in 
the unloaded strut, or want of homogeneity in the material, 
may be allowed for by a term c such that it may be taken as the 
initial deflection of a homogeneous carefully loaded strut, and 


n 1 42 W ( 


EIx? 
or, writing 8 (as in 6) tor EE and w for W 
B 
It is im it to test the truth of this law, and Hodgkinson’s 


results, which have been published for a great length of time, 
are such as enable us to do so. Weare not aware that Hodgkin- 
son himself, or any other person, has made use of the careful 
measurements made by him of the deflections of the struts he 
tested. If 5 is the measured deflection of the strut, that is, the 
increase in y from its initial value c, then 


Taking the results published by Hodgkinson in 1840 fora 
strut of Dantzic oak, we find that ; and 2 when plotted as the 


co-ordinates of points on squared paper, give points lying so 

nearly in a straight line that they not only illuctrate the trath 

of our theory, but also show the great carefulness with which 

the measurements must have been made. The results are given 

in Table III. Drawing the straight line which lies most evenly 

we find 8 = 5000, c = 0°6667in., so that 
x A 


TABLE IIL. 

| 
observed. | calculated. 
“06 | 349 *05 
+08 523 “078 
‘ll 742 *116 
15 888 “144 
17 1034 *173 
“19 | 1181 +206 
1337 
+32 1484 *281 


It would, of course, be absurd to depend on the accuracy of 
calculations of E from such measurements, however well bm 
may illustrate the theory. We would advise that in all su 
cases E be measured by loading the strut as a beam and calcu- 
lating from its observed deflection, before proceeding to experi- 
ment on it asastrut. If, however, we take these values of E, and 8, 
and ¢, and calculate 3 by (16) for the various values of w given in 
the table, we obtain the numbers given in the third column of the 
table. We feel surprised at the accuracy of the rule for loads 
nearly equal to the breaking load, having expected to find dis- 
crepancies for strains beyond the limit of permanent set. 

Such good agreement with the theory is not to be expected 
accurately. us, i e results given . Hodgkin- 
sou in his 1840 paper on a quae mein. iron strut 
30}in. long, 1°015in. diameter, if we assume E = 29 x 10°, we 
re ag 65,120, and taking c = 0°1845, we find 3 as given in 


TABLE IV. 

3. 3. 
0 2,237 
“OL 4,587 “014 
8,121 "026 
"05 12,181 +042 
“06 18,525 
14,869 


Here there is apparently not quite such good agreement as 
before, but in veality there is exceedingly good agreement, con- 
sidering how small the values of 5 are. With a different value 
of E, we could have obtained much better agreement; but we 
have taken the value usually given for good wro 
what it really was in Hodgkinson’s bars we do not know. 


ever E may be, however, we find that ¢ and + when plotted 


as the co-ordinates of points on squared paper, give points which 
lie very nearly in a straight line, so that our theory is supported 
even in this case, where the deflections are too small to be 
measured with much accuracy. 

As the test of the theory is rather important, we may be 
allowed to give another example. Here is one of Mr. Clark’s 
results for a wrought iron bar strut 120in. long, 3:Olin. x 


section, Taking E = 29 8 A = 9103, 
c= 0" 
TABLE V. 
Observed | Calculated 
’ | 8. 
02 2670 021 
052 4988 049 
10 | 5806 098 
"15 6590 147 
7374 240 
Broke. 7800 


The agreement is here also very striking ; it is not expected 
of the 


second year Mechanical eering Students at the Finsbury Technical 
College on April 16th and May 6th, and June 24th, 1886, 


ught iron bars ; 
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to extend to the cases where loads are nearly equal to the 
breaking loads. 

We have now shown, by three examples, that the measure- 
ments made by Hodgkinson, which have hitherto never been 
made use of in any way satisfy the law (14), and we might 
greatly extend this part of our paper, giving our own experi- 
mental results. So that we feel justified in using our theory 
in considering the strength of struts. The bending moment at 
the middle section is Wy,, and hence 


Wm a7 

OB + (17) 
is the greatest compressive stress in the section, as 

i (18) 


is the least compressive stress in the section, which may when 
negative be called a tensile stress. O B is the greatest distance 
of any point from the neutral line through the centre of gravity 
of the section on the compression side, and O c on the tension 
side. If f and f are the greatest compressive and tensile 
stresses to which the material may be subjected, the strength of 
the strut is given by : ia 
c I A 


= Wn 20 
f>o=“hoc- . (20) 


If a strut breaks by compression, using w for W as the load 
per square inch of cross section, and since I = Ak, we have 


instead of (19) 
fa“ POB+w 
or, using (15) 
OB 
B 
or writing m for ¢ © B we have 
w 
B 


m being a term expressing the combination of initial curvature, 
inaccuracy in application of the load, and want of homogeneity 
of material 

The value of w is therefore the smaller of the two roots of the 
quadratic equation 

w- . (23) 
or 
Qu=(Bm+fis)- (24) 

As m is taken smaller and smaller without limit, the value of 
w approaches more and more nearly the ordinate of the -broken 
line G J C, Fig. 5." 

In very long struts it is quite evident from this that, if the 
strut is a perfect prism, there is no load less than the ultimate 
load (6), which will preduce a permanent set. Calling the load 
of a structure, which produces a permanent set, the “ elastic- 
limit load,” then for long perfect struts the elastic-limit load is 
equal to the ultimate load. The elastic-limit load may be less 
than the ultimate load if the strut is not a perfect prism. For 
very short struts the elastic-limit load is about half the ultimate 
load. Hence the relation of elastic limit to ultimate load is not 
fixed in struts as in other structures, but depends on the length 
of the strut. Thus, it.has often been observed that a long strut 
loaded nearly to the breaking point and then unloaded, is quite 
uninjured, and is without permanent set. 

By means of formula (24), if f and E are known, we can 
determine from the result of an experiment—strictly speaking, 
only elastic-limit loads, and elastic-limit values of f, and not 
breaking loads, ought to be considered—what was the value of c 
in the specimen. To illustrate the method of calculation, we 
may take the observations of Mr. Edwin Clark on rectangular 
struts, given in Table L, although it is obvious that these can 
merely illustrate our method, since we do not know the values of 
E and f in his specimens. We take E = 29 x 10°andf =5 x 104, 
and we calculate m from (22) as 


We have re-arranged the numbers of Table I. in Table VI, 


TABLE VI. 

L A | m. & 

75! 48,688 "027 1-023 0046 
15 (84,554 413 1-023 0704 
25,827 "752 1-023 1282 
20 30°0 29,655 “494 0-996 0820 
3 27,767 “446 0-763 0567 
| 536 17,268 "725 1-024 1287 
19,987 “413 1°580 1054 
6 | 6-0 18,067 “S71 0-995 0046 
60 60-0 17,698 614 0-996 1019 
30 16,853 “74 0-503 -0606 
60 78°0 12,969 “467 0-767 0597 
120 | 10,165 1-247 1-510 “3140 
§8-0 9,753 0°860 1-024 “1467 
90-0 9,912 0-640 0-996 1062 
90-0 9,280 0-931 0°995 “1548 
o | 118-0 5,604 1°443 0°507 “1219 
6 119°28 5,653 1-233 0°507 1042 
120 | 120-0 4,280 B°784 0°995 6275 
120 | 156-60 3,379 1°813 0-766 “2815 
9 | 179-00 2,410 3°762 0:502 “8147 
120 816 | 30°95 | 25040 


at a L means the total length of the strut. 
2 if a strut breaks by tensile stress, using f instead of f, in (20) and 
proceeding as above, we find, instead of (23) and (24), the equations 
w+ (Bm +f- B)w-Bf=o0 
2w=(Bm+f-B)- f- BP 


| 
m=c 
if 8 -" the least breadth of section, OB being $s and 4°, 
being 75 we have 
=™, 


We have cntered s from Mr. Berkley's table in Table VI. to | 
assist the reader, and c is given in the last column. It is obvi- | 
ous that these values of c are quite possible. Now although the | 
values of E and f chosen by us are probably wrong, it might have | 
been expected that c would possibly depend on the length of the | 
strut or upon A. That is, we might have expected to find in | 
the long nye ger discrepancies from perfect accuracy of | 
manufacture loading than in the short struts. Some 
tendency of this kind is visible. 

We will now for a given strut consider what is the effect of 
different amounts of inaccuracy in the preparation and test of 
the strut. Takea bar of t iron lin. square. 

E = 29 x 105,f=5 x 104 Take such a length that f = 8 


Er 
or 
k that is 37°92. 
Here m = oF 6c, so that by (24) 


w = 25000 (m+ 2-Vm(m + 4) ) 


or w = 50000 {3041 2) 

Tass VII. 

“000 | 50060 

001 46274 

050 29100 
28950 | 
"100 | 23467 
101 28375 


From this table we see that the perfect prism would break 
with a load of 50,000 Ib., and an inaccuracy of 1,5 in. reduces 
the strength by 3726lb. Whereas, if there is already an inac- 
curacy of 0°05in., so that the strength is 29,1001b., a further | 
inaccuracy of ;,5yin. merely reduces the strength by 150 lb. 

We here have an explanation of the curious fact mentioned 


by Hodgkinson, that a small eccentricity in his hollow cast iron 5 


struts had very little effect on their strength. Inaccuracies | 
already exist in the most perfect looking prisms, and these pro- 
duce great reductions in , 


strength, further inaccuracies jso,900 


l ‘ A 
er what is the same, (26) 
A bein Stee length of strut with fixed ends, divided by the least 
breadth of its rectangular cross section. 
TABLE VIII. 
| Values of w, 
= 00025 A fn = “0025 A.)m = “0125 A! m = “025 2, 
4 | 5,963,000 49,915 49,498 47.641 45,425 
1,490,750 | 49,900 | 48,002 45,795 41,470 
16 | 872,687 | 49,772 47,800 40,826 84,693 
28 -:121,604 49,415 45,015 | 33,700 26,452 
40 47,680 88.850 | 26,375 19,972 
56 30,423 20,704 25,860 18,225 13,047 
80 | 14,907 14,783 13,773 | 10,800 8,160 
120 666 6,595 6,337" 5,421 4,608 
160 8,727 8715 | 8611 | 8,215 2,832 


These values being used in (24), w can be calculated for any 
value of A. The values so calculated are given in the fifth 
column of Table VIII., and they are plotted in the curve G H I, 
Fig. 5. It will be seen from the curve that in spite of our want 
of exact knowl of E and f, and the roughness of the 
assumption (26), the theory is supported by a wonderful agree- 
ment with the experimental numbers—an agreement which is 
much closer than between any such empirical formula as (8) 
and the experimental numbers. “We have not been concerned 
with finding the values of f and E, which would give the most close 
agreement, but we merely took the average values given in the 
text-books. It is to be remarked that, in making comparisons, 
great weight ought to be given to the fact that for moderately 
short struts, w does really approach the value f, the ultimate 
compressive stress per square inch of the material. 

In Fig. (5) the curve A BC is that given by the empirical 
formula (8). D E F is given on our theory, assuming that 
m = 0°4143 + 0 001113 P. 

It would be quite easy, knowing E and f, to find such a law 
for m that the curve would lie just below the lowest plotted 


| points showing experimental results, and assuming no greater 


errors in practice, the strength of actual struts would be repre- 
sented by points lying between such a curve and the broken 
line G JC. 

In conclusion, we give in Fig. 7 some curves which exhibit 
the effect of m, the error due to preparation or fixing of the 


pecimen. 
The broken curve GIC shows the strength when m = 0, 
perfect strutse— 


producing only small reduc- ‘] 
tions in strength. It is obvious rN \ 


that in practice w=50,000 lb. 
cannot be expected to hold in *" 
such a case as we have just a 


given, and such errors as c= b.990 \ 
6:06 to 0°10, either in con- \ 

struction, constitution, or 

fixing of the strut, are quite 
possible. 


FIC.7. 


It is very curious that 


ment, show, inconsistency 
accordi 


\ 
\ 


considering how carefully the 29 
experiments were conducted ; 
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yet, on the whole, if we plot 
w and I as co-ordinates of 


N 

NS 


k 
ints on squared —see [904 


paper 
. 5—we see that although 


| 


the points do not lie above 
and below such a broken line 
as GJC, none of the points 


v oF i IN 
x 


lie much outside a certain ° ‘9 29 30 40 50 
regular curve, very different, 
however, from G J C, which may be drawn. 

It is this fact which has hitherto been regarded as destructive 
of the t given in (2), (3), and (4). This is partly explained 
by the fact in tabulating Clark’s results—see Mr. Berkley’s 
list, “‘ Proceedings,” I.C.E., vol. 30, and the treatment of the 
subject by Mr. Stoney—-a number of results are usually excluded 
as being too inconsistent with each other and the rest. In 
reality, all the results seem to be inconsistent with each other 
02 any theory which leaves c out of account ; but, on the other 
hand, even the rejected ones are perfectly consistent with one 
another and with the rest, if c is taken into account. 

Having found f and E for a material, experiments made on 
struts of various lengths and shapes of cross section can only 
determine for us the most probable values of c in struts in actual 
use, and this is the most important fact to be borne in mind 
in making experiments, We have excluded from consideration 
for the present the much more complicated case of struts, other 
than bars or plates, parts of whose cross section are very thin in 
comparison with their unsupported breadths, such as very thin 
tubes. The case of braced struts is not by any means so diffi- 
cult as that of thin tubes. The value of f ought to be obtained 
by testing a long strut which is prevented from bending, but 
not from mere lateral swelling. E ought to be measured 
loading the strut as a beam supported at the ends, All experi- 
i ae strut as a strut free to bend, ought to be 

i to the determination of the most probable value of c 
when the strut is actually employed. No exact rule can be 
given for the strength of a strut ales c is specified. Returning 
to Table VII., we have already pointed out that the values of c 
there given cannot be well depended upon, as E and f are only 
assumed values for = wrought There how- 
ever, an apparent dependence of con length of strut 
which might possibly be expressed by 

c=a+be, 
l being the quarter- of the strut, and a and 6 constants, 
This would mean that the initial curvature of all the struts was 
the same, and that, in placing them in the testing machine, there 
wasaconstant error for all, whatever their length. Forthe purpose 
of showing, however, that even considerable differences from the 
values of c given in Table VII. may make but little alteration 
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G BC shows m = ‘001 1 or ‘00025 A, nearly perfect struts B. 
G FC shows m = ‘Ol/lor ‘0025 A, errors in manufacture and 
loading ten times as great 


asin B. 
GH Ishowsm = ‘05lor ‘0125 A errors in manufacture and 
loading, fifty times as 


great as in B. 
GK Lshowsm = ‘llor ‘025A errors in manufacture and 
loading one hundred 


times as great as in B. 
The calculation of w is of course performed by means of 
formula (24). The numbers from which the curves were plotted 
are given in Table VIII. A is the ratio of the whole length of 
strut to ite least thickness if the strut is of section, 


or Ais 11646 : for astrut of any section, 2 being the quarter 


length of a strut with fixed ends (O B, Fig. 1 or 2) and k being 
the radius of gyration of the cross section. It is left as an 
exercise for students to draw curves for m constant. 

We have now shown that when experiments are made on 
struts the values of E and f for the material ought to be 
specially determined, and we have suggested how this may beat 
be done. From the experiments by means of (22) the values of 
m, and therefore of c, which are most likely to exist in struts in 
practice, may be calculated. That is, experiment will tell what 
inaccuracy of manufacture or loading may be expected in such 
struts. For the strength of astrut in any practical case, know- 
ing c or m, the inaccuracy likely to exist (24), enables the 
strength to be calculated. 


Since the first part of this article on “Struts” recently ap- 
, Professor R. H. Smith, of Birmingham, has told me 
that nearly ten years he showed me, in Japan, the manu- 


script of a paper on “ Struts,” which he subsequently published 
in the “ Proceedings ” of the Edinburgh and Leith Society —and 
a copy of which he has been good enough to promise to send 
me—and that his method of treating struts in based on taking 
the inexactness of centreing the load into account. Althoug 


: 
and the calculated values of m are given; d stands for length of ; in the results of calculation, and in the absence of an exact 
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} 
4 
| 
| 
| | | | 
although the values of w, | | | 
obtained by careful experi- iw pam 
| 
po | } 
| | = 
| 


Dec. 24, 1886. 


THE ENGINEER. 


515 


in the present paper by Professor Ayrton and myself, three 
kinds of inaccuracy are introduced, yet it is obvious that 
Professor Smith’s method would naturally lead any person 
conversant with the subject to our method of treating the 
question, and to our conclusions, I therefore think it my duty, 
before the receipt of Professor Smith’s paper, which 1 am not 
conscious of ever having seen in print or in manuscript, to say 
that I have no doubt whatever of Professor Smith’s having 
shown me the paper. Indeed, I have so high an opinion of his 
accuracy, and of the goodness of his memory, while I have so 
poor an opinion of my own memory, that, although I have 
absolutely no recollection of his ever talking with me on the 
subject, I believe that he must be right. 

To partially excuse my utter want of recollection of this 


matter, I may state that I certainly could not have understood b 


what Professor Smith told me ten years ago, for I was then quite 
ignorant of Euler's theory of struts, and I could no more have 
understood our present paper without a knowledge of Euler’s 
theory than a child ignorant of the three R’s could understand 
the differential calculus. Now I have examined a complete 
copy of notes of my lectures taken shortly after the time re- 
ferred to by one of my Japanese students, and, although there 
is much on struts in those notes, there is not the slightest hint 
of Euler’s theory, much less of any extension of this theory 
such as Professor Smith refers to. Whether what I now call 
Euler’s theory is really Euler’s, I am not sure. About 
two years ago I worked outa theory which I fondly imagined 
to be my own, but when I found that my expressions for the 
strengths of struts were said to be Eular’s in a certain text- 
book, I came to the conclusion that I had rediscovered Euler’s 
theory; and this theory that I worked out independently is 
iven at the beginning of our present paper, and called by us 
Euler's, But this way of putting the subject was not known 
to me until two years ago, and its extension, which forms the 
subject of our present paper, was new to me when developed 
for my lectures this year. Joun Perry. 
December 18th, 1886. 


CARLISLE WATERWORKS. 


Some new filter beds for the Corporation of Carlisle have been 
completed by Messrs. R. H. and H. Hodgson, of Workington, at a 
cost of about £8700, and form part of the works of supply from 
the river Eden. The extensions have been made under Mr, J. 
Hevworth, C.E., and include a subsiding reservoir, having an area 
of 5358 superficial yards, and a sand filter with an area of 2401 
superficial yards—the total area being about twice that of the old 
filter. The whole of the walls are of cement concrete, and the 
foundations are laid upon the rock for a considerable length, the 
remaining length being laid upon the gravel. The walls of the 
subsiding reservoir, which occupies the north end of the site, are 
4ft. in thickness at the bottom, and 2ft. Gin. at the top. The 
bottom of the bed is covered with Lazonby flags, having a fall from 
all sides towards the centre, where is fixed a 12in, diameter pipe, 
by which all the water and sediment that may have deposited on 
the flags may be drawn off from the reservoir when it is required 
to be cleaned. The water is admitted from the river into the 
reservoir by a 24in. valve placed in a culvert at the north end of 
the reservoir. The outlets from the reservoir to the sand filter are 
four in number, 12in. diameter each, with valves attached, and are 
fixed at a height of about 2ft, above the level of the flags. The 
water in the new reservoir will have ample time to settle before 
passing through to the sand filter. The walls of the sand filter 
are 4ft. 6in, thick at the bottom, and 2ft. Gin. at the top. The 
filtering material consists of six layers through which the water 
has to percolate. The first or bottom layer, which is bedded round 
and over the tunnels for conduc the water into the service 
reservoir, consists of a layer, 15in. in depth, of washed stones, 
from 4in. to 8in. diameter; the second layer, 12in. in depth, of a 
bed of stones Sin. diameter; third, a bed of stones lin. diameter, 
laid 3in, deep; fourth, a bed of stone 4in, diameter, laid 3in. deep; 
fifth, a layer of pebbles not more than jin. diameter, laid 3in, 
deop; and sixth, a layer of fine sand, 2ft. Gin. deep. The water 
after passing t h the filtering media, is conducted into the old 
service reservoir, new duplicate pumping main, 14in. diameter, 
has recently been laid from the pumping station to Botchergate. 
The capacity of the new subsiding reservoir and of the filter is 
equal respectively to 298,000 and 131,000 gals. per foot in depth, 
or 1330 and 580 tons. The daily consumption of water last year 
was 930,700 gals., or equal to 4150 tons; and the total quantity of 
water supplied last year was 339,729,000 gals., or 1,516,600 tons. 
The supply of that quantity of water involves the filtration of a 
million aiies daily, and as these extensions will filter a million 
and a half gallons daily, the wants of Carlisle have been provided 
for for some years to come. The filter now completed is the third 
that has been constructed. Three filters in have been con- 
structed, and are now in existence at these works. The 
constructed in 1847, consists of ‘orated culverts and tiles 
under the bed of the river; the water filtering through the 
superincumbent sand and gravel is conveyed from these culverts in 

pes to the pum station. The engineer for this work was 

. J. Simpsom e second filter was thdt constructed by the 
Corporation in 1868, the engineer being Mr. John Melrose; and the 

ird, constructed in 1886, and described above, the engineer being 
Mr, J. Hepworth. 


THE IRON, COAL, AND GENERAL TRADES 
. OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


DvurinG the past year the position of ironmasters for the first 
eight or nine months was anything but satisfactory. About 
September, however, resulting from the effect upon this market of 
the curtailment of output in the #North of land, a revival 
commenced which gives hope of further improvement in the new year. 
Marked bars have seen a reduction of 10s. per toh, the change occur- 
ring in April, when the Chairman of the Staffordshire Iron Trade 
announced a pan 10s. per ton, bringing the standard down to 
£7 compared with the £7 10s. which had existed since the early 
of 1883, In 7 however, before the official reduction 
had for a considerable time been the quotation which had 
regulated the sales of numbers of the best bar houses. Earl 
Dudley’s bars became £7 12s, 6d., at which they still stand. 
Common bars have lost 5s. on the year, the £5 to £5 10s. quota- 
tions for this class of iron in January being now £4 15s. to a 
figure which, indeed, has ruled since about March. Hoops have 
lost about 2s. 6d. to 5s. per ton, the aa at the opening of 
the year having been for common £5 5s. to £5 7s. 6d. 
ore interest has, on account of its importance, centred in the 
vanising and merchant black sheet trade. From A) to 
ugust numbers of sheet mills were put to stand on account of the 
low prices, an oe have since also been occasioned, until 
open sheets, singles, for m ants’ purposes, . Up- 
wards; doubles for galvanising, £6 10s. to £6 12s, 6d.; and trebles, 
£7 10s, to £7 12s, 6d. The year closes with practically the same 
prices, the last few months having shown some recovery from rates 
which had fallen at least 10s. a ton in the previous seven months. 
The marked improvement which now characterises the galvanised 
sheet industry set in about the middle of the year. Spelter rose 


in,price, and the galvanisers declared a 5s, advance. This 5s, was 
increased to 15s. at the October quarterly meetings, and during 
the last two months a few of the best firms have put on another 
10s, nominally. 

The steel trade has made progress during the year alike in the 
matter of native manufacture and in the quantities of steel bought 
from other districts, 

The course of pig iron until within the last four months has been 
unsatisfactory. Since the Cleveland restriction policy began prices 
here have improved. Yet the year closes with Northampton, 
Derbyshire, and Lincolnshire pigs from 1s, 6d. to 2s. per ton under 
the prices of January, native part mine and cinder pigs down by 
4s, to 5s., and all-mine pigs 2s. 6d. to 5s. easier. In January last 
Northampton pigs were quoted an average of 38s, delivered, and 
Derbyshires an average of 49s., running up to 50s.; Lincolnshires 
were 41s, to 42s.; all-mine native pigs were 55s. to 60s. for hot- 
last sorts, and common pigs were 32s, 6d. to 35s, for forge sorts, 

Ironworkers’ wages in the mills and forges and at the blast fur- 
naces have suffered an all-round 5 per cent, reduction, the change 
being officially made in January last. 

The week which has elapsed since last report has, in the finished 
iron trade, been a time more of getting out as much work as pos- 
sible prior to the holidays, than of booking much new business of 
importance. Still orders from merchants, and to a smaller extent 
likewise from actual home consumers, have come to hand, and will 
assist to provide employment for the hands after the holidays are 
over. One of the best features at date is the lessened disposition 
which buyers show to beat down prices, and more money will have 
to be given next year than now, 

Consumers of sheets are therefore desirous of placing orders ahead 
wherever possible. In manifesting this disposition they are wise, 
since the probabilities are wholly in the direction of dearer quota- 
tions. Makers, however, continue chary of accepting anything 
like all the business offered them, and on the Wolverhampton and 
Birmingham ‘oo this week they manifested a fairly inde- 
pendent spirit. Singles werea minimum of £5 15s. to £6; doubles, 
£6 10s.; and trebles, £7 10s. : 

Events of the last few days here all pointing to the probability of 
a continued limitation in black sheet production during the first 
quarter of the new year occasion satisfaction, since lessened com- 

tition must mean better profits. Mr. E. Bayley, of the Crown 

mworks, Tipton, is the black sheet firm who has determined to 
take up galvanising also forthwith. 

Manu red ironmasters, other than those en on sheets, 
spoke on ’Change this week of the great. difficulty which they 
experience in getting any rise in prices, notwithstanding the 
higher prices which they are compelled to pay for pigs. This is 
the least ny mip | feature of current business, and unless an 
alteration can be effected in this direction, it is not easy to see 
how manufactured ironmasters can continue to meet the present 
tendency of the pig market. Sellers of pigs on their part main- 
tain that the prices asked are the lowest which they can at all 
afford to accept, and that as to Midland and imported pigs, the 
present advanced prices leave no profit at the furnaces, 

In the bar, hoop, and strip trade orders will be worked wu 
pretty close when the mills stop on Christmas Eve. There wi 
not, therefore, be much desire to limit the holidays in these 
branches such as exists among the sheet-makers, who mostly 


‘to resume as quickly as possible, that customers may not be incon- 
venienced by any long stoppage of supplies. A week or a fort- | f 


night will be the length of the holiday at the average of the works, 
the length being dependent on the state of the order books at the 
several establishment. 

Marked bar makers over more orders into the new year 
than some time back seemed at all likely, and the position of these 
firms is certainly improving. Export as well as home orders are 
coming in better, and the mills at the leading works are running 
more regularly. Quotations are without change, at £7 for best 
qualities, with the usual 12s. 6d. per ton extra for Lord Dudley’s 
make; £5 15s, to £6 for second qualities; medium bars, £5 10s.; 
and common, £4 15s. to £5, 


Makers of gas strip have had a fairly good quarter, since the | fire 


wrought iron tube have had a pretty good three months’ 
trade. Prices, however, have failed to get up more than 2s, 6d. 

ton. Notwithstanding much endeavour by makers in this 
Tirection £4 15s, to £5 must still be named as the prevailing 
prices. Hoops keep in moderate call at £5 to £5 10s. for common 


Pig iron upholds the firm position which of late it has obtained, 
and sellers of Midland sorts in particular inform buyers that they 
have not much to hope from a possible increased production next 
year, since ‘* the supply will in future be closely governed by the 
demand.” This, of course, isa matter of speculation in the some- 
what uncertain condition of the market; yet it must be admitted 
that the probabilities are in favour of sellers proving correct. 
With the example before them of the benefit which has been 
wrought te-the h and North of trade by the restric- 
tion carried out in those centres, it is unlikely that Midland pig 
makers will allow themselves to be tempted, even by further 
advances in prices, to much overstock the market. 

Prices this week may be named as 36s, to 37s. for Northamptons 
delivered to consumers here, 37s. 6d. to 388. 6d. for Sean, 
and 40s. 6d. to 4ls. for Lincolnshires, North Staffordshire pigs 
are quoted 40s, delivered, and the Shorncliff brand of South York- 
shire pigs 47s. 6d., both however, without business, the price being 
too high. Native pigs are in large demand, and makers are at 
present careful not to increase the output more than the market 
demands, Best sorts keep at 52s, 6d. to 55s.; common foundry, 
30s. to 32s. 6d.; and common forge, 28s. 6d. to 30s. It has been a 
long time since so much activity was seen at the Staffordshire 
blast furnaces as now. 

The sharp frost of the past week has given rather more anima- 
tion to the coal trade, but prices keep very low. 

At certain of the iron roofing and girder works a considerable 
quantity of work is in hand, and makers are hopeful of a better 
trade next year. 

The Birmingham Chamber of Commerce, at their last recent 
meeting, dealt with two questions of considerable importance—the 
harassing duties levied on | manufactures sent to Roumania, 
and the question of assimilating decimal weights and measures 
with a decimal coinage. It was decided to forward a complaint of 
the first-named matter to the Secretary of State for Foreign 
Affairs, drawing attention particularly to the case of ornamented 
iron bedsteads. The other matter was discussed on the receipt of 
a communication from the London Chamber of Commerce advo- 
eating the adoption of a decimal coinage ind dent lecimal 
weights and measures, The Birmingham Chamber, however, 
Sg aba a of the two subjects being dealt together, but thought 
it inexpedient to agitate solely for a decimal coinage. 

A aang to hold a jubilee Fine Art and Industrial Exhibi- 
tion dley next year is being warmly entertained, and liberal 
donations have been given to swell the guarantee fund, and the 
venture is being organised under influential patro , the presi- 
dent ~ Earl Beauchamp, the Lord-lieutenant of the county, 

ce-presidents, include the Earl of Iddesleigh, 
Bishop of Worcester, the Bishop of Ely, and Lord Lyttleton, 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Manchester,—The Manchester iron market on Tuesday was fairly 
well attended, but there was not much actual business doing. In 


pig iron moderate transactions are here and there reported, but the 
quiries are chiefly for delivery into next year, and makers who 
are indifferent about committing themselves to long-forward engage- 
ments, as a rule hold out for higher prices than buyers are disposed 
to give. Quotations were very firm at the full rates ruling last 
week, with, in somo instances, a continued hardening tendency, 


Lancashire makers, who have during the week booked a fairly large 
quantity, are now quoting 38s. 6d. for No. 4 forge, and 39s, 6d. for 
No. 3 foundry, as their list rates for delivery equal to Manchester. 
In district brands there is a levelling-up of prices generally to the 
maximum quo rates; and for Lincolnshire iron the average 
= are now 37s, and 37s, 6d. for forge, to 38s. 6d. for foundry, 
ess 2} per cent. delivered equal to Manchester, with 40s. 6d., less 
24 cent., the minimum quoted price for Derbyshire foundry, 
and one or two makers asking 2s. to 3s. per ton above this figure. 
Outside brands offering in this market are firm at the rates ruling 
last week, and for delivery equal to Manchester, over the first six 
months of next Pind about 43s. net rate has been got for good 
named brands of Middlesbrough foundry, but this is rather 

the average figure at which orders could be placed. 

Hematites remain without material change, and good brands of 
No. 3 foundry can be bought at about 53s. 6d. to 54s, Gd. per ton, 
less 24, delivered into the Manchester district, 

In the manufactured iron trade a fairly steady business is being 
done, but there are no orders of any weight stirring, and except for 
sheets prices show no special firmness. remain on the basis 
of £5, and hoops can be got readily at £5 5s. per ton, delivered into 
the Manchester district, with £6 10s. per ton about the average 
figure for fine ordinary qualities of sheets. 

In the engineering trade, although a hopeful feeling as to the 
future still finds expression in many quarters, there is no actual 
—_— improvement which is perceptible to any appreciable extent. 

xcept that the leading tool makers are fairly employed, slackness 
still prevails generally, and the immediate pr are that, at 
many works, the ensuing holiday stoppages will be extended over 
a longer period than usual, owing to the absence of orders. 

With to the steel trade, although there is undoubtedly a 
very considerable amount of activity in some districts, works in 
locality are only very indifferently employed, and this applies both 
to steel castings and forgings. One or two of the principal works 
are very short of orders, and unless trade improves with the turn 
of the year there will be a number of men who will not be taken 
on again after the holidays. In one branch of the steel trade, the 
manufacture of railway sleepers, very persistent efforts are being 
made to develope this into a much more important industry than 
it has hitherto . Iknow of several new patents in this dis- 
trict for the manufacture of steel sleepers that are being pushed to 
the front, and from this direction it is not improbable a consider- 
able impetus may be given to the steel trade. 

Whilst touching on the manufacture of steel railway plant, I may 
mention a curious incident which has occurred in the Manchester 
district. Messrs. Krupp, of Germany, are executing a steel rail 
order for the colonies, and the points and crossings are being manu- 
factured by a firm in this neighbourhood. Notwithstanding the 
excessively low prices at which steel rails can be bought in England 
Messrs. Krupp have actually sent over from Germany upwards of 
80 tons of steel rails, and ¢<livered them at the works in the dis- 
— wh there manufaciured into points and crossings, and then 
reshipped. 

An interesting sale took place last week of an extensive collec- 
tion of amateur turning-lathes, tools and accessories, the 
of the late Mr. Wm. Hartley, of Higher Broughton. e most 
important lot was a geometric lathe, an elaborate and complete 
machine for hand turning and geometric designs in wood or metal. 
This special lathe wae invented by Mr. Hartley, and it was sold 

‘or 3 @ slide and screw-cutting lathe ee he £42; a foot- 
lathe £12 10s.; and a combined medallion-cutting machine, £12 
There were in all 380 lots of scientific appliances of various kinds. 

The severe weather of the past wok tan naturally given some 
increased activity to the coal trade of this district, and pits have 
not only been kept on full time, but a considerable weight of coal 
has been filled up out of stock. The increased demand has, of 
course, been chiefly in house-fire coals, but other sorts have also 
been moving off rather better. Prices, however, except a slight 
hardening tendency in some instances, have shown no qu le 
advance upon late rates, and at the pit mouth remain at about 9s. 
for best coals, 7s. to 7s. 6d. seconds, 5s. 9d. to 6s. common house- 
coals, 5s, 6d. to 6s. steam and forge coals, 4s, 6d. to 5s, burgy, 
3s. 6d. to 4s. best slack, and 2s, 9d. to 3s, per ton for common sorts. 
For ment slightly better prices are got, and delivered at 
the high level, Liverpool, on the Garston steam coal does 
not average under 7s. to 7s. 3d. per ton. 

Barrow.—There is a steadier and a firmer tone in the hematite 
pig iron trade of this district. Makérs are in receipt of more orders, 
and buyers are disposed to purchase more freely both of Bessemer 
and forge, and foundry iron. The demand for Danson especially 
is good, for not only are local makers of steel, but consumers 
throughout the country, as well as foreign users, requiring large 
deliveries, and the prospect is that they will require still 
larger and fuller deliveries during the early part of the new year. 
Prices are quoted at 45s. 6d. per ton net for mixed parcels of 

er iron net at makers’ works, and some quotations 

give 46s. per ton, while forge and foundry No. 3 are quoted 
at 44s, 9d. to 45s. 3d. per ton. Stocks are still largely held, 
but much of the iron in stock is in the hands of merchants 
and dealers generally, who are sanguine of the soundness of 
a policy of holding of iron in view of the better prices 
which are expec before spring. The steel trade is well 
employed, and the demand for railway material especially is brisk. 
ers are fully supplied with orders, and they are likely to be 
busy until the — on the contracts already booked, while the 
inquiry for fo deliveries is strong, and such as justifies 
the belief that very large orders will be booked shortly for 
forward delivery. is opinion is sustained not only on home 
but on foreign, continental, and colonial account. The best 
feature of the steel trade is that furnished by the fact that steel 
rails are not only in brisk request, but every other variety and 
description of steel produced in the district; and there is even a 
better tone in steel for shipbuilding purposes, a department which 
has been exceptionally quiet for — months past. The ship- 
building trade is very quiet, and during the past few weeks the 
= orders which Pre been — have been = new work in 

e engineering and boilermaking departments, an: irs in the 
shipbuilding branch. A very good tone is, however, yp sana in 
this branch of trade, and the indications are certainly highly 
favourable to a brisk time in the immediate future. The finished 


classes of iron | gee in the district. Iron ore is quoted at the 
steady prices of 9s, to 11s. per ton at mines, accordin; i 
and the demand is good all round. Large stocks of metal are sti 
irection o: prices, ipping is fairly employed, considerip 
the time of the year. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


Dr. OC, B. WesstER, the United States Consul at Sheffield, has 
closed his official career here after fully fifteen years’ service. Dr. 
Webster’s retirement has caused general regret, for he was not only 
an able and intelligent public officer, but a gentleman who took a 
keen and generous interest in social and philanthropic movemenis, 
He is succeeded by Mr. Benjamin Folsom, cousin of President 
— wife. Mr. Folsom commenced his official duties on 

‘onday, 

This has been a busy week in Sheffield, the manufacturers work- 
ing extra time to get their books cleared of season orders before 
the Christmas holidays. There isa considerable accumulation of 
orders both on me litan and country account ; and the foreign 
demand having also heavier than usual, full employment is 
being afforded for the artisans. It is evident that there will be 
a considerable surplus of work for the new year to get a fair start. 
The general body of cutlery and silver-plate manufacturers 
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accom) 


The Neg of all-steel versus 
been freely discussed dee tho 
interested in the great 


the past 


this country. The two local 
Atlas Steel and Ironworks, and Messrs. Charles Cammell and Co., 
Steel and Ironworks—have been charged with 
behind the times in not for the production of = 
plates. Mr. J. D, Ellis, the chairman of John Brown and Oo., 
very satisfactorily dealt with that question, and both local aoe 
Mena quoted, almost at full length, the article which 
THE ENGINEER last week. That has been accepted as a clear Ae 
exhaustive statement of the controversy, and the Sheffield public are 
nerd confident that the town will be able to hold its own in 
rther developments of plates v. projectiles. 

I hear that the resolution of the Town Council to memorialise 
the a to inquire into the false 
marking and false labelling of British goods generally is not satis- 
part in the agitation. They desire the Royal Commission to limit 
its attention exclusively to Sheffield goods. An effort is to be 
made to bring the whole question once more under review in the 
Town Council. 

The Sheffield Chamber of Commerce have called a council meet- 
ing to consider a resolution of given by Alder- 
man F, Brittain, viz., ‘“‘ That in ion of this. chamber it is 
highly desirable "that her Majesty’s + should in all cases where 
practicable be carried by British vessels.” It is further S gene 
to send a copy of this resolution to the Postmaster-General. 

The Sheffield Corporation have decided to promote a Bill in the 

——s session of Parliament to acquire the undertaking of the 
Sheffield Waterworks, and the water company has resolved to 
apply for further powers. After the bursting of the Dale Dyke 
reservoir, they obtained permission from Parliament to charge 25 
per cent. additional water rates for twenty-five years. That term 
expires in 1889, and the company to have it continued. It 
also asks for power to filter the water, if it should be required to 
do so by the an ney and to a higher rate sufficient to 
cover the expenses of filtration. It is estimated by some valuers 
that a sum of £1,800,000 would be required to up the under- 
taking of the water company. At this moment has its 
water, gas, and markets in private hands. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue Cleveland iron market became much steadier towards the 
end of last week, and the tone is now quiet but firm. The amount 
of business passing is not great, and it is scarcely likely that it will 
increase to an appreciable extent until after the Christmas holidays. 
As buyers are holding off, Sti to Bde G to rise. No3gmb. 
is quoted by merchants at to 33s. 6d. per ton for prompt 
delivery, and at the former figure. 
During the earlier part of last week 33s. 6d. was the lowest accepted, 


and 34s. 3d. for et month. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store is again increasing at a somewhat rapid rate. On the 18th 
inst. the quantity held was 301,475 tons, being an increase of 2237 
tons since the 13th. 

Pig iron shipments are satisfactorily for the time of 
the year. The quantity exported from Middlesbrough between the 
ist and the 18th insts. month 46,70 tone 
corresponding portion o moni tons were shipped ; 
and in December, 1885, 32,14 

new orders continue scarce, but prices are somewhat firmer because 

6d. per ton, ication ; es at 
£4 7s. 6d., and common bars at £4 12s. 6d., all free on trucks at 
makers’ works: pa: ent—cash on the 10th of the month follow- 
ing delivery, less 

The difference which has arisen between the Northumberland 
coalowners and their men is ; apanelineamed more and more 


ditions. The sliding scale wil terminate with the present 

are a very ly united body, all and as 
coal getting does not at present pay them, they re indifferent 
as to whether there is a contest or not. men, on the 
other hand, acting under the able leadership of Mr. Thomas 
Burt, MP., have offered a concession of 5 cent., but it 
i andersiocd that tis wil not be entertained At meeting | 
held at Cowper Quay, on the 15th inst., Mr. Burt said, the 
demands of the employers were exorbitant, and he advised the ow 
men to keep their tempers and stick together. In the difficul 

that would arise they should do the best they could, and if they 
had to beat a retrea eee. 
~~ cmatmcaiimaaes ties as in the past, be it sunshine or 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron market has been comparatively firm this week, but 
with less excitement than that which characterised the course of 
business in ths preceding — Shipments of pigs continue only 


quantities beng tak en are not ote but to indicate 
may be followed on ape near future. 


pecial brands are reported to be 
have been relighted at Coltness and one at Summerlee, bringing 
the number in blast up to aoe as oe See with sixty- 
corresponding 


Business was done in the warrant market on Monday forenoon 


done at 44s. to 43s. 11d. In the afternoon the market was 
the afternoon the market. was vary 


e for Siemens steel, both for mhinbailding and 
engineeri The rapidly in demand for this 
article has its which are now in ess for the 
establishment of a new steel work. It is ex that it will be 


located in the 


tland. 

The coal trade has been much interrupted in the emg 
department by the action fe 
Hamilton districts. A proporti 
idle fully a week, in the hope that the restriction of es caused 
7 stoppage of work would compel. the coalmasters to grant 

prac at an » but the cold weather mate- 
rially increased the requirements of the domestic consumers. In 
Fifeshire the shipments - about a fourth less than they were 
three or four weeks ago, in consequence of the stoppage of the 
Baltictrade. Prices at tthe Fife ports have been somewhat reduced, 
and it is stated that coals are beginning to accumulate at the pit 
heads. The past week’s shipments embraced at Glasgow, 19,470 
tons; Greenock, 944; Irvine, 1684; Troon, 5704; Burntisland, 
14 881; Leith 2198; Grangemouth, 6376; and Bo'ness, 4024 tons. 
ac**, new shipping launched on the Clyde for the year about to 
close is reported at 172,440 tons, as com with 193,453 in the 
preceding , 296,854 in 1884, and 419,664 in 1883. The last- 
a output was the greatest ever igunehed 1 in one year. Of 
tin the water this year, 56,273 were sailing 
coe ge 165 steamers. As was the case last year, Messrs. 
Russell and Co., of Port Glasgow, head the list with the largest 
onan, that firm having launched 29,843 tens; Fairfield Company 
te John Elder an Co.—23,434; tt and ee Greenock, 
Bi 198; be a Denny and Brothers, ‘Dumbarton, 12,924 ; Barclay, 
Co., Glasgow, 12,520; James and Geo. "Thomson Clyde- 
bank, 8810; A. M’Millan and Son, Dumbarton, 7892; os and 
Glasgow Company, 7195; R. Beng and Sons, 6545; Caird and 
Co., Greenock, 6235; and other thirty-two firms have amounts 
ranging from 4913 to 44 tons. The output of steel tonnage— 
inoboded i in the total already given—was 116,932 tons, compared 
in the year, and 133,670 in he 
figure is the largest stee tonnage ever t on the Clyde, the 
having been only 18,000 tons in 1879. The prospects of the 
trade are better than was anticipated a short time ago, and there 
is still room for improvement. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


FEW weeks ago there was a strong likelihood that the year 

BA close edn ay The Americans and our own colonists 
were putting in, the first for blooms ands the other for rails, home 
railways were inquiring about steel sleepers, and the coal exports 
to foreign parts were nearing the old averages. 

My budget this week is of a sorrier kind, and is suggestive that 
the closing year will see most of the industries at their worst. 
In the iron and steel trade there is not much to chronicle, =" 
little new business to discuss. The quietness, comparatively, in 
the tin-plate trade has also told on the steel works, and the <- f 
encouraging feature is the fact that Messrs. Lowthian Bell, Sir 
T. Lewis, and others, who form the pi tary of forest 
Works, think the times sufficiently hopeful to embark in the 
costly un of fitting up the w with the latest appli- 


ances for steel- 
bought for about 10s. per ton, and coke is 


Rubio ore can be 
moderately cheap. If this should continue, the lessened cost of 
rate for materials and for the carriage of finished iron must tell in 
the favour of this company, and make them a formidable competi- 
tor with nearly every other works in Wales and Monmouthshire. 

In the matter of failing industries, I must note smal! coal, which 
is becoming a drug, and can be seen stacked again. Patent fuel 
also is considerably slacker, and rumours of ri pean French 
coalowners and ours have increased the 7 

Last week the coalowners of Cardiff, Secanen, ond Newport, 
were anything but comforted by the totals for the week. At 
m coed one of the principal shippers regarded the “‘ situation as 

,000 tons were exported to foreign destinations, 
& falling off of 60,000 tons. I am afraid, too, that the weather 
cannot be charged with the cause, except of an inconsiderable 
uantity. The general course of things immediately preceding | ire 
is extreme activity at pits and What the mean. 
ing of this lull can be hh oy pro t cannot be due to an 
effort to force tations remain, best coals only 
és, 6d.» on Monmouthshire coals are less. 
Cardiff is that the Severn Tunnel is 
— _away with a lot of coasting trade, and there is a little 
ity about this, as Newport coasting trade, caal, wasonlya little 
but a shade over half the old totals. 
From Swansea the coal shipments reached only 20,000 tons, and 
eee » which has touched 10,000 tons, only amounted to 
ie over 3000 tons, 

In tin-plate prices are advancing, and Siemens find buyers at 
lts. I po bes owever, regard the trade as » on account of 
the wages difficulty. Several works are on strike, and a section of 
cent. A meeting was held at Pontardulas when the 
decision was arrived at to make this allowance to the Monmouth 


strikers. During the week 52,000 boxes of tin-plates, in round 
numbers, were received, 32,000 boxes shipped at Swansea. 
Lowest quotations for nary LC., 138.; better, 138. 3d. 

the going ones, 


complaint in the matter of . They forget that every article 
provision is much cheaper, and that 13s, now is equal to 
what 15s. 8d. was from 1883 to This sh: count. isans, 


verdict of the jury on Monday was with th 
mendation that a man be of the onda 
for workmen. 

The Bills now placed for the session include a Barry Bill for 
was | additional powers, and the Cardiff and Monmouthshire, with a few 


Caerphilly, and Newport line will 
year. 


passenger traffic early in the year. 
of e in with the 
house coal i been the return of Isaac Evans, Skewen; 


John Morgan, Rhondda; John Jenkins, Lilanfabon; and Henry | is 
B00 illegible Garndiffaith. 15,000 v 


yet tovchel the the colliery world, 


NOTES FROM GERMANY. 
(From our own Correspondent.) 
Pay smcon the croaking voice of a hyper-pessimist is now and 
heard, the general opinion is that the kaguevemend lately 
none in nearly all branches of the iron trade of this country 
is about to become permanent, and the general situation of the 
iron markets lends force to the aaog> of peer ae for not only 
are purchasers everywhere their stocks at the increased 
quotations, but would be willing if if they met with any encou 
ment from sellers, to contract at the present or even at alighiy 
enhanced prices for long forward delivery. In some cases bargains 
have been closed to deliver to the end of oe next year. It is 


are -five in ‘and thels produce 
in x... i of at the 


The havi 
the pig makers have come to an Pemmaianes concerning 
prices as well as conditions of sale; and the bar makers as well as 

the iron merchants have raised their respective prices all round; 
_ sales have not been checked thereby. Ores are again a little 
tronger. Raw steel-stone is e Siegerland at M. 3:20 to 
8:50, and for the same calcined M. 11°80 p.t. has been paid. — 
pig keeps i in undiminished demand, and the price in conseq 


increasing, if but little at a time. “Best 
42; and common quality, 404 p.t. §S; still keeps u 
oundry pig is at 


ie price, and is in good — t for export. 
length firmer; Bessemer and pig maintain the 
which are for Bessemer now M, 45 to 47 Pais 6. § 2,780,379 t. of pig 
iron were produced in the ten months o! as compared to 
3,128,900 t. in the same period of last cat or a reduction of 
348,611 t. The bar iron business is ps ag my as the works 
are still full of orders at enhanced Hoops and small sizes 
have been raised by some firms M. 3 p.t., but when the new 

convention, now crystallising, is completed, still 
prospect, powerful 8S, and S.W. 


ice of all the 
rolled bars they make eh M. 97 p.t. The Westphalian 

for the same is M. 95 to As thick plates of 
all qualities, they are less favourably situated, as the finished 
prices obtainable are not in ion to the enhanced pricesof the 
raw materials from which they are made; but here, again, a con- 
vention is near completion, and aun this obstacle will sur- 
mounted. As was to be expected, with rising pigs and an increasing 
surplus of orders, thin sheets have a tendency to get continually 
dearer. Buyers consider the time has arrived ae a 
but sellers hang back under the ble circum 
stances. Undoubtedly the large orders for aaa wire rods arriving 
from America have given a more healthy tone to this branch 
manufacture; but as both and billets had risen some marks, it 
was inevitable that wire must also getdearer. Good merchant 
bars are quoted, base price M. 95 to 98, here and there higher ; 
to 105; in steel, 107 to 115; thin black 


110 to 120 M. p.t.; wheels nd axles pate ed M. 300; and 

200 to 210 the set. The constructive works still complain, yet, 
taking the country all round, a good deal of machinery is 
exported to Russia, America, and the East. Also gal 
roofing is being made, some for the Dutch foreign settlements. _ 
as this work could be done Sak cheaper in England, an 


vanising is so re ior, such work, if eo after ought in bg 
ae of thi made there instead of on the Rhine. Of the 
coal trade of the there is report, Trade 


Ayan Ae a There never has been before such a frequency 
of tug-boats and ag 2 on the Rhine and its tributaries. 
This would indicate how low stocks had been allowed to 
down before the little ‘“‘boom” now being 
The announcement that the wrought iron convention would 
ices in Belgium.  ironmasters in ving plen 
stock, continue to undersell, at 130f. p.t., the French * sy og 
vention ; but the latter has orders in ree a namie ay to go on pn at 
better prices in the main. There is exultation in France about the 
success of M, Thevenent, who was sent out by a Syndicate of 
Industrials to collect orders in China, He has returned with his 
note-book filled with orders to the amount of 7,000,000f., also with 
expectations from Tonquin! It is rumoured that Messrs. 
gir W. Armstrong and Co. have associated themselves with a 
works on the Loire to manufacture steel projectiles; also it is 
reported that Firminy has sold ite veeret for making steel projectiles 
to another English firm. 


An Encinegrinc Dispute WITH THE HULL AND BARNSLEY 
RaILwat Company. —Mr. Pope, Q.C., sat for three days last 
4 ye Surveyors’ Institute, as arbitrator in a dispute between Mr. 

» C.E., and the Hull and Barnsley way Com; 
bacnang the years 1880 and 1885, Mr. Shelford planned con- 
structed various sections of the railwa » for which services there 
remains, according to his claim, £16, 
company refused to pay, not on the ground of non-liability on their 
part, or of fault on the claimant’s part, but on the plea that his 
charges were excessive. Failing a settlement, the question was 
referred to arbitration. The first two sittings were occupied with 

pps, on of the compan: 
pond the claim on various ts, and at the close a 
intimated that he would give his award as early as possible. 

THE ELECTRICIAN.—We have received from the publishers of 
The Electrician the volume recently nels, sae 
which now contains no less than 544 pages, 
which have been made by 
since the first appearance of the Jabloc'! 
and the Gramme dynamo, in forcing electricity into the service 4 
man, have called forth a now important and 
have enormously extended the field of e 
evolution of theory for the future guidance of pe one, Asa 
leader in all that interests of the many concerned in these various 
lectrician takes a yay hich high 
position ree the best technical journals now publish 


ted 
ed to of the dep, will retain the 
position it bas attained, 


{ plished in Birming- | locomotives to the value of £9000 for Calcutta; machinery, £11,000; 
d beaten in various tn | machines, £2835; steel goods, £12,670; and general iron 
manufactures, £31,380. 
pompound armour-plates has|_ There is an_increasing amount of activity in_the steel trade. 
MEE neighbourhood of Motherwell, and the promoters of 
it belong to a family that has long been connected with the iron 
- finished goods bave risen equally with the raw material; so it is 
: not unreasonable to found hopes of permanency on the situation. 
The various combinations which have been lately formed for almost 
every special branch of the iron trade will, no doubt, have helped 
to secure the rise, because they have brushed —— the excessive com- 
petition. The only fear now is that fresh works may be started 
and production so unreasonably increased that the same old 
the ground price of merchant iron to M. 92°50 p.t. at works, and at 
this price a very lively business is being done, jially to the 
| owever, | elng | | | | | | | an 
active trade will be done in the spring, are unwilling to commit 
themselves beyond the end of January. Forge iron remains at 
3ls. 9d. per ton. 
Little or nothing is being done in warrants at Middlesbrough. 
127 to 128; steel plates, 145 to 150; iron wire rods, 101 to 
{ 105, in steel 102 and higher; drawn steel wire, 120; and 
i>, iron, 115 and higher; rivet iron, 115 to 120; wire nails, 
impo ce. owners, who for some years have carried on a 
but trade is not so vigorous. 
Tin-plate workers, from allI can learn, have not much reason for 
: affected by the reported extra demand from America. Merchants a 
! paid too high, and the hours are too short compared with oolliers 
and ironworkers. : 
€ quantities 0! sent in re are meofthe| The New Year may bring great changes in thisdirection. Cardiff 
up to the present has been the scene of S building 
——. as far as Wales is concerned, e falling coal trade 
threatens disastrous issues in this direction. ; 
The Cefn Pennar incline accident has led to five deaths. The 
ones, 
I hear that the Treforest 
The value of makers’ pigs are well maintained, as follows:— 
: Gartsherrie, f.o.b. at chineoe, No. 1, is quoted at 49s. 6d. 
per ton; No. 3, 44s. 6d.; Coltness, 58s, and 45s.; Langloan, 
49s. 6d. and 44s. 6d.; Summerlee, 52s. 6d. and 44s. 6d.; Calder, a 
49s. 6d. and 44s, 6d.; Carnbroe, 45s. and 42s.; Clyde, 46s. 6d. dg 
and 42s.; Monkland, 45s, and 41s.; Govan, at Broomielaw, 45s, high 
] 
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NEW OOMPANIES. 
sn have just been regis- 


Dudley, Netherton, Old Hill and Cradley 
ramways Company, Limited. 
On we 10th inst. this compan registered 
ital of £50,000, in £16 shar shares, to con- 
struct yg down tramways in the counties of 
Worcester and Stafford, and counties adjacent 
thereto. The subscribers are :— 


J ity gton, 


J. Smith, 0. 
Pritchard, C.E., 87, Yen Birming- 


1 

1 
ham 1 
G. Rose, Mellish-road, Walsal!, solicitor... 1 
Ww. J. Carruthers Wain, Thornton Heath 1 
Enoch Bind 10, Perry-street, Wednesbury, 

accountant 


J. Paine, 49; Corporation- street, “Walsall, clerk 

The number of directors is not to be less than 
three nor more than ten; 5 geeoteation, £250 of 
shares or stock, the subsc to - the 
first; the company in general meeting will deter- 
mine remuneration, 


Equitable Telephone Association, Limited. 

This association was registered = the 15th 
inst., with a capital of 28000" is £5 shares, to 
enter into an agreement with ‘an Archibald 
Campbell Swinton for the purchase of certain 
inventions and letters patent, ulars of which 
are not given in the memo um of Association. 
Power is taken to acquire inventions relating to 
telephonic communication, or for machinery and 


mae ore — of being used therewith. The 


Shares. 
A. A. C. Swinton, 43, Grove-street, Newcastle-on- 


J. 16; New 
0, Bruce Cuvije 7; Leadenhallstreet 


1 
1 
W. Stamm, 14, Queen-stree E.C., 1 
R. Godfrey, Wiveliscotabe, Somerset, ‘ 

1 


‘Warden, 14 een-street, E.C. 


is nat te be lem than 
company in mee’ 

determine Most ¢ of the 
of Table A are adopted. 


Ridsdale’s Railway ioe Ne Lighting Company, 


This is the conversion to a company of the 
business of railway and domestic lamp making, 
carried on at 55 and 56, Minories. It was regis- 
tered on the 10th inst., ‘with a capital of £100,(00, 
in £1 shares. The company will enter into an 
agreement with John Nathaniel Flatau, for the 
purchase of the said business, with the stock-in- 
trade, fixtures, and other effects of the same. 
The subscribers are :— 


8) 
M. Todd, 16, ye en Strand, solicitor 
. T. Born, Port Hall, Brighto: 

H. Humphreys, Thanet Norbiton 
M. Mitchell, 110, Cannon-street, solicitor... .. 
Sandeman, 82, Norfolk-square .. .. .. .. 
Tilmann, Sumatra-road, West Hampstead, 
stationer 


H. 0 Oglander-road, East “Dulwich, 
agent .. 

The number of ‘directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first and act ad interim ; qualifica- | 7 
tion, 200 shares ; remuneration, £200 per annum 


Flexible Metallic Tubing Company, Limited. 
This company was regi on the 10th inst., 
with a ca of £100,000, in £10 shares, to pur- 
work letters patent, No. 9478 » 1885, 
9 improvements in the of 
tubing,” and for such on seas will enter 
into an an agreement with Neville Vibart. The sub- 
bers are : — 


W. Carter, 19, Oak-village, Gospel Oak, N.W. 
W. 0. Gra face, 89, Marquis-road, Stroud Green, 


1 
accoun ee 1 
The Bungalow, New Malden |. 1 
Vollhardt, 18, Haldon- road, Putney, secre- 
1 
1 


toa 
F. Walter Disraeli-road, “Putney, 

W. W. Ryley, Burgess, 41, Finsbury-pavement .. 

The number of directors is not to be less than 
three nor more than nine ; qualification, shares. 
stock, or debentures, of the nominal value o 
£200; the subscribers are to appoint the first; 


remuneration, £100 per annum to each Tr, 
with an additional £100 for the chairman, 


Harrison’s Clock Company, 


This company proposes to purchase from Mr, 
Wm. arrison, of 23, Falkland-road, 
Kentish Town, clockmaker and electrician, the 
‘or improved synchronising and time signa 
mechanism for clocks. It was red yd the 
llth instant, with a capital o' £2000, 
shares, The purchase consideration is £1000 
fully-paid shares, The subscribers are :— 


yan, 34. Seethin jane, cognac ‘agent 
E. C. Da Dawson, 806, ng-lane, Town, jeweller. 


E. Almond, 285, Kentish Town- -road, draper .. 
CI . Simmons, 56, Leverton-sireet, N.W., elec- 


trician eo 
8. Radford, 2, Bushe ‘ace, N.W., ‘agent 
8. H. . Robinson, 17, -lane, agent 
Registered without special articles. 
a 


North-Eastern of oe, Railway Company, 


On the 10th inst., this company was registered 
with a capital of £800,000, in £10 shares, of 
which 40,000 are 7 per cent. preference shares, to 

q' the ion for a railway in Urugua 
ee as the North-Eastern of Uruguay Rail. 

» and also to acquire the railway from Monte 
Video to Pando, hitherto carried on by a 


Uruguayan Com known as the East Uruguay 


B, Wilkinson, 7, 7, Sterndale- “road, West * Kensing- 
R. 17, Crescent-road,. ‘Bromley, Kent, 


C. Bompas, 121, Westbourne-terrace 
E. M. Blogg, W Upper Lennard- ‘road, 
Penge, writer... 
The number of directors in not tobe less than 
three, nor more than seven; the su 
to appoint the first, and act ad interim; qualifi 
cation, £1000 in shares or stock ; remuneration, 
£1250 } per annum. 
Leeds Brass Finishing Company, Limited. 
On the 10th inst. this company was registered 
with a capital of £2500, in £1 shares, to take 
over the business carried on at Wade-lane, Leeds, 
under the style of ‘*The Leeds Brass Finishing 
Company.” The subscribers are :— 


J. W. Curtis, Wade-street, Leeds, shop fitter .. 
H. Holmes, 8, South Parade, Leeds, insurance 


1 

1 

H. New ‘Briggate, Leeds, wholesale iron- 

Houmes, Otley, shop fitter .. 1 

Hobson, 14, Up Fountain- “street, Leeds 1 

“Middlebrook, Head gley, Leeds 1 
Registered without special articles, 


Economic Gas, Water, and Sanitary Appliances 
Company, Limited. 
This company proposes to acquire several 
letters patent relating to gas, water, and sanitary 
engineering, and any improvements thereof made 
by Mr. Joseph Shaw, of ‘ood, near Hudders- 
field. It was registered on the 9th inst., with a 
capital of £2000, in £5 shares, with the following 
as first subscribers :— 


W. D. Shaw, near 


cotton spinner 20 
J. W. Shaw, Longwood, near Huddersfield, cotton ‘i 
8 
J. al Gaunt, Quarmby, near “Huddersfield, 
cotton yarn m it 19 
*J. Lockwood, near Huddersfield, cotton 
8 
Roberts, Hillhouse, near ‘Huddersfield, 
in, near ers w 
10 
J. Lockwood, near “Huddersfield, “brass 


The number of directors is not to ‘be Jess than 
two, nor more than five; qualification, five shares. 


Rock Brick, Tile, and Lime Works, Limited. 

This company was registered on the 13th _ 
with a capital of £30,000, in £5 shares—of which 
2100 are £10 cent, cumulative preference 
shares—to ol ol from Messrs, Alfred Henry 
Bryant and” Walter Charles Bryant certain free- 
hold property in the Belozanne Valley, Jersey, 
and the goodwill of the business of brick, tile, 
and lime manufacturer, carried on = by the 
vendors, together with the sole right of gale and 
use in the Channel Islands of the patent brick- 
making machinery of Messrs, OC. ittaker and 
Co., of Accrington, and the brick presses patented 
by Messrs. A. Matthews and Thomas Whittaker. 
The subscribers are :— 


C. J. Whittaker, Accrington, Chemist .. .. 
J. Whittaker, gtop, engineer .. .. .. 
T. Whittaker, Accrington, engineer ee 

Hy. Petit, 2, Welbeck rest, 

H. Lockwood, 98, Chancery-lane 

H. W. Evans, 70, Sunnysh roads N,, architect... 

jurer 


The eubseribers are to appoint the first direo- 
tors, who are to number not less than three, nor 
more than five; a twenty-five shares ; 


remuneration, ‘D> per annum, each 
director £50 per annum. 

AT a meeting on the 17th inst. of the Geo- 
graphical Society, M. de Lesseps again declared 
that the Panama Canal would be open for traffic 
in 1889. Head 


time for the construction of locks. We shall 
make them later on. The essential og is that 
by the date mentioned Shipping be able to 
pass through the ca 


TRON AND STEEL. —The Board of Trade returns 
for November, the general features of which 
were referred to in the City Article of the Times 
of last Wednesday, show an increase in the 
exports of iron and steel. The value of these 
articles last month was £1,767,420, as compared 
with £1,662,338 for November, 1885. This is a 
decrease, however, upon the value exported in 
November, 1884, which reached £1,937,789. 
Pig iron was ex last month to the amount 
of £158,431, t+ £143,314 for November, 
1885. Russia advanced from £9581 to £19,276; 
the United States from £32,326 to £49,720; 
Belgium, from £3975 to £6726; and Italy, from 
£10,223 to £12,231; Germany, on the other hand, 
fell from £19,632 to £16,417; Holland, from 
£24,788 to £18, 107; France, from £9479 to £4358; 
British North America, from £7007 to £6027; and 
other countries, from £26,303 to £25,569. Steel 
rails were exported to the value of £215,833, 
against £159, 445 for November, 1885. The increas- 
ing markets are Sweden and Norway, Spain and 
Canaries, Italy, the United States, rom £191 to 
£81,520; Mexico, Brazil, from £4979 to £12,527 ; 
British North America, from £1688 to £7616 ; 


5 British Possessions in South Africa, and Austral- 


from £21,421 to £48,205. The decreasing 
poo rs are Russia, Germany, Holland, Egypt, 
and Peru; with these countries the business was 
nil, the — Republic, and British East 
Indies. The trade = — latter colony fell 
from £73,650 to £44,028. way material of 
all sorts the value last ihe was £314,571, 
against £239,068 for October, 1885. In hoops, 
sheets, and plates the value was £281,409. niSesso, 
£278,934; and in bar, angle, and bolt, £11 
against £120, 090. Unwrought steel was exported 
to the value of £155,811, against £96,487; 
ware and cutlery, , £239, 260, against £238,441; a 
cval, coke, &c., 398, against £894,657, 
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16,348. Lamp B Spouner, P. Titus, and W. 
BURNER, mer, 
HH. Tackett, London. 


16,849. Permutation Locs, J. M. Grau, C. Beymer, and 
. Hedlund, London. 
16,850. PROPULSION by AtmosPHERIC Re-action, J. F. 
Meade, London. 


14th December, 1886. 
Necktie Suppo! 
ully, United States.) 
TELEPHONES, W. J. Morton, London, 
16,353, Tin Hanp Swixo Pararrin Lamp, C. Richard- 
son and E. Hotton, Brighton. 
16,354. NEEDLE PLatts Peorectixa from 
Braeakinec in Sewing Macuines, G. Gwilliam, 


Kingswood. 
16,355. Heatine Apparatus for GREENHOUoES, &c., A. 
vi 
16,356. Mepiey Pxorto-rarer, G. J. 


Hoc 

16,357. Panquarat Worx, R. Warwick, Plaistow. 

16,358. Boor SHoz Lace c. H. M. 
Wharton, Manchester. 

16,359. Twistine Hanks or Sxzins of Yary, E. Shutt 
and J. Bentley, ford. 

16,860. Sasu Fastener, C. A. Ewing, 
Chester. 


16,361. the Backs of Post-carps, H. T. 
Tallac London. 


16,362. Msratuic CarTripce Cases or SHELLS, G. 
Kynoch and J. Clar! g! 
16,368. Storinc Ram Water for Domestic, &c., Pur- 
poses, R. C. Sayer, Newport. 
16,364. CLimax BrusH-HOLDER, C. Leng, Birmingham. 
for AnngaLinc Guiass, A. D. Brogan, 


D. Brogan and A. M. Mal- 


Glasgow. 

16,367. ConwectiNe Pickers to the Pickna-sticks of 
Looms, G. G. and J. E. Jackson, ester. 

16,368. Swivets for ‘Swixo Lookinc-GLassEs, J. 
Cro er, Manch 

16,369. BRaCKET or for Tuses or Po.zs, W. 
‘Allman an . Marshall, ham. 


16,370. SADDLE SckEws, Ww. Smith, ingham. 

16,371. Drawinc-Boarps, J. R. Bielenberg, London. 

16,372. for Locomotive Boress, W. 

. Thompson.—{J. B. Barnes, United States.) 

16,373. Movine Tarcets, O. E. Part, Liverpool. 

16,374. ImpLement, W. P. Thompson.—(A. G. 
Compton, United States.) 

16,375. FLurp Meters, G, 8. Follansbee, London. 

16, 376. CLippine Horses by Exvecraiciry, T. Blanchett, 


ndon 
16,377. Dress SuspenpErs, A. Mackie, London. 
16, $78. Braces for use with Borine Bits, &€., T. and 
a Newey, Birmingham. 
379. Horsesnoers, W. R. Conolly, London. 
16,380. Dryinc WatHep Coat, T. W. Bayes, 


London. 
16,381. Horsesuoss, D. Neill, G 
16,382. ARTIFICIAL APPENDAGES for improving the 


SMALE FiaureE, A. Gems, Sidcu 
16, Herts gain oa and other Documents, A. C. 


London. 
16 386. TREATING and DESILVERISING Coprer MATTE, 
. E. Newton.—(J. J. and R. Crooke, United States.) 
16,387. Pumeinc Exornes, H. E. Newton. (C. C. 
Worthington, United States.) 
16,388. ILLUsions, &c., J. Buatier, London. 
16,380. EFrecrinG TRANSFORMATIONS, J. Buatier, Lon- 


Fioorrne, L. Oppenheimer, Man- 


16,391. Corsets, E. W. Almond, London. 
16,392. Lamps, G. F. Redfern.—(D. Donnay and B, 


16,393. PADDLE PROPELLERS, B. Doscher, London. 
Reouator for ENGINES, J. D. F. Andrews, 


16,395. Stoppers, A. Johns, Manchester. 

16,396. Treavigs, N. G. K. Husberg, Birmingham. 

16,397. and PERFORATING PalTERN SHEET?, 
&c., H. B. Carbonnelle, London. 


16,399. Tires, H. Kearsl 

= CausHinG Ore and Rock, J. H. Lancaster, 

16,401. Prevention of SuLPHUROUS Fumts from CoxE, 
G. Bradford, Hanl 

16,402. “Worxino Swircues on by One Lever, 
A. A. Langley and P. Prince, London. 

&c., Macuings, T. and W. P. Green, 


Lo 
— Ve.ocipepes, W. T. Shaw, and W. and A. 
1 as. Hiners, R. Smith, 8. Paget, and G. Moore, 


16,406. Morors, N. H. Edgerton, London. 

16,407. Dress and Knee Protectors, A. J. Boult. (i. 
Songhurst, Australia.) 

Exectric AccumuLators, A. J. Boult.—(P. J. 

R. Dujardin, France.) 
for TRANSMITTING MoTiIvE Power, J. R. 
A. H. Trigwell, London. 

16, and SHogs, A. Haldenstein, London. 

16,411. Dryinec Macuines, J. H. Lorimer, London, 

16,412. Dveinc Apparatus, L. Weldon, London, 

16,413. Recaption of Coin, &c., J. 8. Wallace, London. 

16,414. Reoutators for Heatinc 
Apparatus, W. W. Popplewell.—(J. Trueb, United 


States 
16,415. Workinc Grass, &c., E. G. Colton.—(J. de 
Burgue, France. 
16,416. TREATMENT of £11k, &c., H. H. Lake.—(H. R. 
Randall, United States. 
16,417. SEWING Macurnes, H. H. Lake.—({7he Pentucket 
Variable Stitch Sewing Machine Company, United 


States, 

16,418. Packine Tix, &., in Sree, Bo: E. R. 

16.419. NUFACTURE of Fine Street from Coarse 
Grain Steet, W. A. Barlow.—(J. Bulliat, France.) 

15th December, 1886. 

16,420. Frax Scurcuimse Macuinery, A. MacLaine, 

Belfast. 


16,421. Workine Positive Luseicators, &c., D. B. 
orison and J. Hartle 
16,422. Re.ievine the Friction of SLIDE VALvEs of 
Sream Enoings, J. C. Jackson, Manchester. 
16,423. Szats, F. W. Searle, Bris 
16,424. Currina Circuar, &c., — and Rives, A. 
McCall and C. Carter, 


ches' 
Cork DRAWING ‘Macuing, J. W. Down, Bath 
16,426. INDIA-RUBBER Soxgs for Boots, &c., I. Franken- 
rg, Manchester. 
Boers, W. H. Wood, Birmingham, 
New Cup for Papers, &c., A. H. Woodward, 
ham. 


16,429, VARNISH, F. W. Hayward, Norwich. 
16,430. _Beruxctons, T. Fletcher and A. Clare, Man- 


ches 
16,431. , == Enps on Rops, W. Allman, Birming- 
16,432. Macuryes, T. Shakespear, Birming- 
16,433. Port Moutus, D. Rylands and R. Potter, 
joy. 


16,484. Preventixc Smoxe, &c., W. Wilkie, 
16,486. CLEASING FiRE-BaRs, WwW. Ww 
6,486. Propuctne Motion, J. 
Wrest Gorton, 


Supptyine Apparatus, T. F. Manning, 

only Muzes, J. Ashton and J. J. Harper, 

16,439. “Musica InstruMents, G. F. Beutner and A. 
A. Late London. 

16, Evactgic Asc Lamps, W. J. Mc’Kerzie, 


16.441. Tar, @. Chisholm, jun., Glasgow. 
16,442. Isp. A-BU! 


BBER, Manchester. 

16,443. Drayine Siivers of Fisasz, E. and G. E. 
Sutcliffe, Halifax. 

16,444, STAMPED SPINDLES for Fenpers, &c., J. A. 
Crane and J. Goode, Birmin 

16,445. Hoops for PanamBuLaTors, &c., W. J. Rae, 


16,446. Lip for Farry Bris, C. Simmonds, 
Brakes for Ratnway F 
oS Opentna SEALED Tins and Cans, J. P. West, 
16, 449, Lame Extinovisuer, H. Bateman, 


Lo 

TrovsER Protectors, F. W. Rabenstein and 
. Lehmann, London, 

16,451. Mecuanism, &c., for Betis, C. E. Challis, 


16,452. Sroves for Warmino, F. H. Crittall, 
London, 


16,453. VaLise Equipment, 8. F. Chichester, Ayr. 

16,454. CotLar Stops, A. London. 

16,455. Stop Cocks, &c., J. Miller, Lon 

16,456. Paonetic Sounpers, H. 

4. and H. A, House, jun., London. 

16, “oT, Sarrts, 8. A. Adi 

16,458. CoFFEE, N. Grew.—{ The 
- de San Jose and Gaspar Orluno-y-Ors, Costa 


) 

16,459. the Urrrers of Boots and Sxozs to 
the Inner F. Holland, London. 

16,460. of Oaaans, &c., A. Cervenka, 


F. D. Brown.—({A. Howatson, 

16408 ‘Stee the Hixp Foor Boarr to Doc Carrs, 
&., F. G. 8! London. 

16,408. MaNUFACTORE of Bread, &€., J. Montgomerie, 


16,464. BrecTACLES hosing Giasszs, &., J. 

Clark, Canada.) 

16,466. Pumps worked by Srxam, T. 
Meacock, London. 

16,467. INVERTED Burners, D. W. Sugg, London. 

16,468. &., - Enxoines, T, 


Cooper, Lond 
for Rams Water, C. D. Cowland, 
16,470. ComBINED Pips for Smoxine Tosacco, &c., G. F. 
Redfern.—(F. Claustrat, ———. 
G. F. Redfern. —(B. Dégombert, 
16,472. LEVEL, ¥. Scharrath, London, 
16,473. Lamps, , London. 


16,475, Propucine 


Germeuil- 
16,476. Propucine from PHorocraPus, ts, ENGRAVED 
Pates, M. and G. E. Walker, and J. Germeuil- 


Bonnaud, London. 

16,477. Locxstitca Macuings, J. B. Robert- 
son, 

16,478. for Sewine Macuines, J. B. Robert- 


son, Lo: 

16,475. Borr.zs, &c., E. T. Beet, 
16,480. PorTLanp CEMENT, &c., W. Joy, 

16,481. Lacs, &c., W. Birks and J. , London. 
16,482. TrRicyciEs, E. 

CKS, 
16,185. Facitrratine the Rapip N. EWS, 
E, F, Law, London. 
16,486. ComposrTion for Sorrentne Painter's Isx, G. 
Stanchfield, United States. 


16th December, 1886. 
Kall Interval Screw Stoppers for Borries, W. H. 


6,488. ee Garments, H. T. Johnson, 


16,489. WATER-WHEEL AIR for VeNTILa- 
Tinc, H_ T. Johnson, Urmston. 
for Dritume, &c., H. McColl, 
‘ollokshi 


TICKET H. Levetus 


16,495. LIFEBoATS, F.C. 
Drain CHAINS or RAIN RoDs, J. Myatt, 
16,497. Raitway Veuicuss, &c., E. J. 


16,498, Spoke Suavzs, E. Court, Halif: 
16,499. PxospHoric Acip, W. B. Giles and A. ~ call 
1 Bors 8 J.P.G 
6, OTTERS’ SecGaRs, uy; 
16 501. of Pranoro: 
jOFORTES, George, 
16,502. Satona, H. C. Beeby, Leicester. 
16,503. FIRE-LIGHTER, J. Mitcheil, Glasgow. 
16,504. Governor, MacN. C. ‘Bowie and M. 
Bowie, Renfrewshire. 
16,505. Weavinaof F. Reddaway, Manchester. 
H, Davenport and G. Clayton, 
16, 307. _ J. Paterson, Glasgow. 
16,508. Hoops, E. H. Mulyneux-Secl, London, 
eee M. Lamb and J. Lamb, 


ConTROLLING ELEctRic CURRENTS, M. Immisch, 


16.512, Coursina Pires, Spence’, London 
UPLING 

16,513. Cover, J. Adams, London. , 

—_ Knives, C. 8. Wedenby and J. B. Dodd, Lon- 


Fastentnc for Garters, A. Dolan, London. 
16,516. for Ox1DIsING Os, W. Boggett, 


Ww. Burt, London. 
Surps from Sinxrno, F. Bosshardt. 
an Ponzeletti and A. Oudin, France.) 
16,519. Batu VALVEs, A. Sutherland and C. 
Darrah, London. 
16,520. Door Sprinas, T. M. Lowcock, Sheffield. 
AaRaTUS for DRAWING on WA Cc. 0. G. 
Grellman, London. rte 
16,523. APPARATUS for Propucine CastiNes, &c., 
, and W. ven, 
16 524. AUTOMATIC ANTI-UNDULATORY SLEEPING BexTH, 
T. Howie, London 
16, HEaTiING by Siemans, F. W. Bond, Lon- 


16,526. Door Locks, C. Brasier, London. 
16,527. Winpow-sasH Fastener, J. Havard, London. 
16,528. Scrap J. E. Dowley, London. 
16,529. LaBets, J. W. Carley, London. 
16, 530. Hare-currine, H. Manners, London. 
16,581. Mus Megasvurine the Heicut of Human Benes, E. 
don. 


Gas Heatixc Apparatus, H. P. Miller, Lon- 
on. 


I 
Shares. 
London. 
‘ORMES from 
hares. 
Shares. Gerard, 
4 
16,492. Topacco Pipss, J. H. Davies, London. 
16,493. WinDING Frames, W. Harper and J. Apyleton, q 
) 


THE ENGINEER. Dro. 24, 1886. 
533. Srezt Tape Conpensers, W. Richardson and substantially as specified. (%) The combination of the reservoirs B, having oil G, and the 
. Fidler, Manchester. SELEOTED AMERIOAN PATENTS. | tubular valve a stem a | shaft xtending throug reservoirs an. 

16,534. Sorrentne Water, F. R. be, London. (From the United States’ Patent Office official Gazette.) valve detache the ‘af and and a Tongitudingl 


16,535. Fastensr, &c., R. 
Boars, A. Brin, L. Q. Brin, and L. 


16,588. and T. 8. Shouler, 


— of Saizs, Wintel 


rasan Fiat Wree Ropes, H. R. I. Webster, London. 
16,542. R. Cail, London. 

16,543. Sirpe-vaLves, J. Brown and B. Thompson, 
CHINES, A. y, London. 


Godfre; 
WATERPROOF W. J. Robertson, 
Towne Pratss, H. W. Buddicom, London. 


17th December, 1886. 
ee. REFRIGERATING APPARATUS, J. Atkinson, Lon- 


16,548. Cicar Rest, J. Oaten and W. Baker, Bilston. 
16,549. Bespixc, &c., W. 


16,558. Drrine Parra, H. Harf anac. F. Sutcliffe, 
16,559. Papuocks, J. Minors, D. Minors, and A. 
Bloxwich. 


16,560. J. 
J. Haley and 8. Lebe, 


» M. Steele,, 


16,565. Reovtatine the Surety of Gas, J. Shaw, 
Prorecrine the UsconsumEp Parts of Cicars, 

London. 
Dress Sraxps, &c., A. Gems; 
16,568. Grass Cooxs, W. L, Wallis, Southampton. 
16,569. J. 
6,570. Pusu and Putt Bar E. Abercrombie 

ING SILK, 

16,572. Sroppers for BoTries, J . Denison, 
Packuse Guianps, L. Cooper and A. jolt, 


16,577. Macurvery for Dresstnc Fiovr, Sir B. Samuel- 
son and E. Sam , Ban! A 
C. M. Dorman and R. A. Smith, 
16,579. ‘Smsctz Cenrrat Dervine Tricrcizs, J. F. 
London. 
16,580. Comwecrine a Pree Stem CLEaner to a Matcu 
x, E. B. and P. T. Openshaw, Salford. 
16,581. Mawries for Incanpescent Gas Licurma, A. 
Radmoor. 


16,582. LLUMINATION Lamps, F. C. Pattison, London. 
Curprrne Harr, &c., W. Bown and H. Mitchell, 


for Ve.ocrrepzs, &c., J. F. Haskins. 
—{(S. Elliott, United 


16,585. CaRRiacss, R. Croll, London 
586. T. Goodman. 
HF. Hansel, Berlin.) 

16,587. Cantaipce for Revotvers, &c., E. Mote, 

Lamps for Purposes, J. J. Harries, 

15,589. Stream Buast L. Marsden and 
P. H. 8. Nicklin, London. 

Coxsections for Hoss Pirz, J. J. Royle, 

16,592. Furwace Gra’ T. Cc. W. don, 
and E. Mundy, 

Water for Bomers, 8. Bennett, 

16,595. GuNPowDER, W. H. Noble, London. 

16,596. Mareriaus, C. 

, London. 
Stream Evcrves, H. E. Leetham and J. and C. 
Jones, London. 


16,601. ORANGE R. Douglas, 

Arracuinec Traces to J. 

Sucar Canzs, &., A. J. Boult.—(Jost 

16,604, Veunicie, W. Burchell and C. E. 

16,605. Apparatus, H. Coppin, London. 

16,606. Fire-GraTe Apparatovs, A. Knevett, 


16,607. Ma 

16,608. Propuction of Co of 
Lzap, D. G. FitzGerald, Lo 

Ink J. Fleming and J. 


16,610. Rotter Mituis, R. Herrmann, London. 
16,611. E. Edwards.-(B. von Alten, Ger- 


612. Gas CHANDELIERS and Brackets, C. Harris, 


16,613. Guass Cuter, J. Northwood, London. 
16,614. Boxes, &c., W. B. and G. H. William- 


£0n, ion. 

Bortep Sucar Goons, J. Kelly, 

16,616. Visratory Execrricity, C. Lanydon-Davies, 

16,617. Avroxaric Weicnixne Macuines, A, Warner, 
618. Preparation for the use of Paprr Makers, W. 

Wiles, London. 


18th December, 1886. 


Blac &c., Excrves and Trams, J. Wil- 
16,620. Suoxs, T. Heard, Shefield. 


16,621. Tram Carriaces for MILis, W. T., J. 8., 
and E. Raynor, Manchester. 

16,622. Fuss for Buastine, F. J. Shand, Glasgow. 

16, 623. a of Looms, D. Durkin and A. W. 


ester. 
16,624. Errectine [xzections, G. R. London. 
16, ,625. Domestic Recertacie, J. Lowe and W. H. 
kwell, Hooley 
16,626. Stam Locks for Broucnams, F. Davies and 8. 
‘ges, 
UMINIUM, N P. H and J. 
Hobart, London. 
16,628. Mowixe and Rrarixe Macsises, 8. B. Bam- 
ford, Uttoxeter. 


16,629. Apv: &e. 


$49,427. ManpREL FOR Philo N. French, 
Pittsburgh, Pa.—Filed June 1: rm; 1886, 
Claim.—A wooden mandrel for coiling springs, 


ha enlarged central portion and tapering ends 
| stantially an st forth 


$49,433. VenicLe Hus, L. Johnston, Topeka, 
Kans.—Filed Jul Srd, 1886. 
Claim.—{(1) A hub Ac for vehicles, provided with 
radial spoke sockets and having the om or [ess 
notched or recessed at their ends, substantially 


described. 
radial spoke sockets having 
and formed with the webs d, p= 


ABS 


recessed ends, substan’ described. A hub 
rings, each of witch te 
with radial » and recessed on 


BB, having the webs d, recessed a‘ 
stantially as and 


349,434. Compixep Spoke Socket aND Fas- 
TENER, James L Johnston, Topeka, Kans.—Filed 
Syn binati felly, the 
im.—The com on, 
and the tire, of a ferrule having A heey nam) 


protruding centrally therefrom, and formed with a 
in such recess, and 
a screw fastenin ding the whole together, substan- 
tially as described. 


349,485. Jomrep Links ror Enorves, Edson Doe, 


Lowe fitting in the 
(349,485) 


grooved plate, substantially as 


annular rib P and pin Wea 
shown and described. 


349,509. Sarery WarTer James McCaffrey, 

Philadelphia, Pa.—Filed F 

a water gauge tu 

end valve seats, the Pw =i valve 


pee 

gag 
= 


ie said valve F, and the tu 
and having an outer 


for the valve F, aud an inner seat for the valve H, 


twisted stem i, and a tube G, having an outer seat for 
the valve F and an inner seat for the valve H, sub- 
stantially as specified. 


$49,520. Cuan Guipe ror B. Samuel, Phila- 

am. e com ion 0! a 
hoist with a to counteract the es of the 
and , Substantially as described. (2) The 


349,520, 


combination of the 


$49,556. Bunc Bush Wrencu, Anton @. Anderson, 
Chicago, Iu.—Filed 17th, 1885. 


e com or case, & 
therein provided with cams or excentrics 
with spiral inclines at its lower end, and dogs or 
clasps be expanded and raised by 


« KN 
AK 


turning the excen' as described. (3) 
Ina a central ft provided with 


cams or os 4 or clasp provided with 
j K, against the 

and | ‘jower of the respectivel: 
the L, to clasp and hold 


the tie shout in substantially as described. 


349,612. ‘Ispuction Co’ William Sta: jun. 
Barrington, M ‘Mase. —Filed 23rd, 


Am induction eo cpnsiating of the com- 
having in’ y oul ly pro- 

josting tooth, and primary and secondary coils wound 


¢ 

plates, having teeth upon its 
inner and wad oy eries and two conductors wound 
between the 8) The combination, magon gr 
as hereinbefore set forth, of an induction coil con- 


pubstantially as described, 


849,601. Potter, Horace Butters, Ladington, 
Mich.—Filed June 23rd, 1886. 
Claim.—The combination, with a pulley block, of oil 


y) 


4g 


tf, 


349,700. Expansion Dritt ror Borma 
Joseph F F. Dye, Santa Paula, Cal.—Filed February 
st, 


Claim.—(1) In an expansion drill, the combination, 
as set forth pi 
mounted drill bi in cutting ¢ edges, as 


— a the case A B, pivot snot’ bol I, and spring J. (2) 
In a well pal the combination of 
AB, the drill it, and the pe mounted upon “the 
end of the rod D, and seated in the chamber H, sub- 
eget and for the p' set forth. (3) Ina 
well-boring tool, substant: such as set forth, 
and in combination with the pivotally moun‘ 
a well-boring tool, the bination, substan’ as 


le to ston tho 
toward each other. 


,830. Pomp Pistor, H. Wheeler, York, Pa. 
—Filed March 30th, 1886. 


Claim.—{1) A hollow having a rigidly attached 
stem, vided with an inwardl projecting 
combined with a piston canes movable penden' 


of the piston, and comprising a disc, a series of guides 


having jections to en or oa lip to connect the 
disc wi! commas we 
and disc, substan 


and through their hub, and also en the disc 
w unite disc and guides, substantially as described. 
ee. The combination of a hollow piston having an 
ternal lip and a valve seat with a valve comprising 
a disc fitted to said seat, Ss 
guides connected to said disc and ap t both 
on their inner ends to engage said li guide 
and limit the movement of said disc wi 


od retaining the v the valve in the dio ad as 
4) The disc provi 
= side, a of guides projections to 


a bolt, combined wi substan’ as 
described. 


Comro’ 
thorough kn owledge of the natural laws which 
the tions of digestion and nutrition, 
application of the fine properties of wi 
selected Mr. Epps has provided our a 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may be 


gradually built ane resist every 
if tendency to disease. of subtle maladies are 
floating around us R .... = attack wherever there is a 


' weak t. many a fatal shaft by 
| well. fortified with pure blood and a 


prorerly nourished frame.” —Civil Service Gazette. 
| ply with boiling water or milk, Sold only 
in rs, labelled—‘‘ James Epps & Co. 

‘om its, London,”—Also makers of 


Epps’s Chocolate Essence,—{ADvrT.] 


$49,381. Suction Excavator, W. H. Beard, Brook! 
N.Y.—Filed January 19th, 1886. (349.691 > 
Claim, —(1) The combination, with the mouth of the {fr 
ction pipe of a suction excavator, of an adjustable a: j Z Y 
ding mouth extension operated by vertical connect- EGS ° >, FZ 
hg rods B B, controlled by levers actuated from the 7. 20" HH. 
described. (2) The combination, with the suction at wwf © i 
pipe of a suction excavator, of a funnel-shaped end fp if 72 \ 
: | ED | 
a 
° 
N 
16,550. Devices, W. Gornall, London. SQ (©) 4 i, 
16,551. PrReparnve Surray Coxz, H. Arch, Hunslet. A IW 
16,552. Raistnc and Lowerine Exevators, A. | 
Giles and G. F. L. Giles, Southampton. 
16,558. Piars, W. Peake, Cheshire, ° 
16,555. Pavement Licets, &c., H. Sulley, Nottingham. 
16,556. Horsr-snox, H. G. Powell, London. gradually increasing in area, and a sliding mouth- ag ° 
extension, substantially as and for-the purpose stated. mean 
(8) The combination, with the suction excavator, of : \ ea 
the automatic rotary stirrer or digger M, arranged lala ( 
transversely of the machine, and provided with knives _ ) a 
or cutters of reversed L-section, substantially as and Se 
for the purpose described. (4) The ciieaiion with 
to iy area, and a 
. J. Wigg, and W. Towns, Liv d substan‘ as and for the stated. j 
16,563. Propuctne of G. L. Wigg, 
M. Steele, and W. J. Wigg, Liverpool. 
16,564. Sprixxinc Macminery, W. Brierley, Halifax 
and W. Sihutte, Croatio. 
349,427. (349,700) 
NES 
a | HN MVE 
a | iL | N 
| case A B, drill bits QL Q’ L, pivot 
is F, rod D, and temper screw nut 
-borin tool, substantially such as 
votted drill bits LQ and L’Q’ and the 
spring J, in combination, as set forth—that is to say, 
l is at the end of the bits, 
mted as to force the bits 
webs d, as and in the manner described. (4) The of the cutting edge of the 
combination, with the axle box having the wedge- | a shell or case, a central shaft therein, provi wi 
shaped lug 5, of the rings B B, having the webs d and | cams or excentrics at its lower end, and -— or clasps 
intermediate — for the reception of the lug, sub- | which may both be expanded and raised by turning 
stantially as described. (5) The combination, with | the substantially as described. (2) In a a 
the axle box ha’ the flange a and lug ), of the rings 
eir ends, sub- 
= ve com a & series 
16,598. Game, J. B. Berry, London. IW meeting faves, forming an internally tapered hub, an 
Londen’ The Tyne Alkaline correspondingly tapered bolt engaging said guides 
16,600. EvaroraTinc Satine Soivrions, T. Scott, —Y Yj. RG 
N 
i 
Cwoury, Vi.—Fued Feoruary 4th, a 
Claim.—{1) An link for engines, consistin, ll 
of an upper rovided with an annular gregved ” 
rt provided with an annular ribbed 
L 
[349602] 
= P 
5 % 
@ 
ne BESO 
| 
: aey, 
herein shown and described. (2) A link for engines, 
consisting of the upper part L, provided with aper- = i ie % 
tured plate N, having annular groove O, and the _| 
the plate Q, having 
tantially as herein 
at right les_to the direction of the 
sisting of the combination of a series of plates of soft ‘ 
the tube G, an ive | projecting teeth, a corresponding series of widening 
F, and —_ all | outwardly projecting teeth, and two insulated electric 
substantially the spaces between the teeth, 
glass tube PD and casing B o' i water gauge, the 
valve F, bearing upon the end of the tube G 
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THE PROTECTION OF COMMERCE. 


Ax.tHover the question of how our commerce is to be 
pro in time of war is perhaps the most important 
with which the naval administration of this country has to 
deal, it is a matter obscured by misconception, and for 
which no adequate provision has yet been made. Recent 
utterances abroad clearly show that in the event of war 
with any Power of tolerably maritime pretensions we must 
be prepared for a serious attack upon our commerce, 
which, if attended with only moderate success, would have 
serious consequences to our national prosperity. We say 
the matter is obscured by misconception, because there 
appears to be no general agreement of opinion as to the 
limit of such operations and the measures it may be lawful 
to take for their prevention, We therefore propose to con- 
sider first the international or political aspect before 
dealing with the means we should adopt to counteract the 
schemes of a future enemy. This isthe more necessary as 
the utterances alluded to are at variance with the tendency 
of modern civilisation to mitigate the rigour of maritime 
warfare, and confine the operations as far as possible to the 
belligerents themselves, leaving the trade of neutrals undis- 
turbed, even with an enemy, provided they do not supply 
her with contraband of war. Thus we find that on the out- 
break of the Crimean War the Queen issued a proclamation 
conceding privileges to neutral States which they had 
not before enjoyed. After that war these were extended by 
the Declaration of Paris, which abolished privateering, 
exempted the merchandise of an enemy—except contra- 
band of war—from capture when in the ship of a neutral 
State, and likewise exempted from capture the goods of a 
neutral, with the same exception, in the enemy’s ships. At 
the same time it was agreed that only an effectual 
blockade should be recognised. It detracted not a little 
from the value of this international treaty that the United 
States did not subscribe to it, that nation wishing to go 
even further and exempt all private property from capture. 
We do not desire here to enter into the argument whether 
we are gainers or losers by the Declaration ; but it is 
desirable to see how the clauses it contains will affect our 
commerce in time of war, and especially in reference to its 

rotection. Advocates for freeing ourselves from the 
obligations of this Treaty have gone so far as to assert 
that to arm a merchant ship is to convert her into a 
privateer ; and therefore, in view of privateering being 
abolished, she would on capture be liable to be treated as 
a pirate. Buta privateer in the old days was, as the name 
signifies, a vessel equipped at the cost of a private indi- 
vidual for the purpose of carrying on hostilities on his 
own account, though under the sanction of the State to 
which he pentane Plunder was his object, and his 
reward a large portion of the property he captured. It 
was no doubt due to the excesses of these auxiliaries that 
this mode of warfare became discredited, and eventually 
abolished. We are unable therefore to apply the term 
privateer to any vessel ordinarily employed in trade, but 
which during war is given some means of self-defence to 
be used solely for that purpose. The right to buy 
or hire any trading vessel and equip her as a bond 
fide war ship is, of course, unquestioned. By the 
second clause of the ion the merchandise 
of an enemy—except contraband of war—is not 
liable to capture in the ship of a neutral State. Before any 
merchant vessel could be taken the captain of a cruiser has 
first to ascertain her nationality, and, if belonging to a 
neutral, whether she carries contraband of war. If, for 
example, France and Germany were at war their cruisers 
could stop all merchant vessels on the high seas to discover 
these points, and would doubtless subject them to more or 
less vexatious treatment. In these cases the captain of 
the cruiser has a very delicate duty entrusted to him, 
because if the vessel has contraband of war it will be con- 
cealed, and on him rests the onus of discovery. But he 
has also to decide whether the contraband articles are for 


the use of the enemy, as it is permissible to carry warlike |. 


material to a neutral State; and in such cases an officer 
must judge whether the vessel is engaged upon this harm- 
-less occupation or one of a more hostile nature. Endless 
disputes may be ex to arise, and we are convinced 
neutral States would object strongly to their vessels being 
delayed, and trade interfered with, because two other 
countries chose to make war upon each other. The 
question is also complicated by the want of agree- 
ment as to what constitutes contraband of war. It was 
formerly held to include all descriptions of warlike stores, 
and other articles capable of being used for a hostile 
perp such as horses, and timber for building ships. 
visions for an enemy’s port, in which a hostile arma- 
ment is in preparation, have in some instances also been 
hibited. But food, in the general sense of the word, 
not hitherto been ‘considered a contraband article ; or 
coal, though the latter certainly is an indispensable muni- 
tion of war. The French, however, in their late operations 
‘against the Chinese prohibited the import of rice inta 
China, and found this the most effectual method of bring- 
ing their adversaries to terms. We believe our Government 
against this act, as it rendered our vessels carry- 

ing rice to any of ‘the ports on the coast of China liable to 
detention ; but we are not aware whether any attention 
was paid to our representations. Diplomatic protests are 
of little value unless it is evident that if not attended to 
stronger measures will be taken. The circumstance shows 
that the law of nations is binding only so long and so far as 
expediency may dictate. A powerful combinatiqn against 
en might declare wheat to be contraband of war, 
and we must be prepared accordingly. Under these con- 
ditions we should find the annoyances to which ships of 
neutral countries were subjected react in our favour, and 
most likely gain us several allies. The right of search 
would be strongly resisted by the United States, who 
might also object to her trade being impeded because other 
people were at variance. Although the merchant shipping 
of Great Britain is far larger than that of any other nation, 
in no part of the world will it be exclusively found ; so 


that a hostile cruiser must be prepared to exercise or give !' 


up his right of search with neutral vessels, though it will 
be necessary to board them to verify their nationality. 
Even this operation, involving some detention as it must, 
will not be received with favour by trading vessels now 
accustomed for so many years to pursue their avocation 
without interference. National susceptibilities must, in 
fact, be taken into account. During the late blockade of 
the Greek coast, the allied fleets were most careful not to 
interfere with any vessels except those under the Greek 
flag, though steamers of other countries were daily passing 
through with munitions of war. The exemption from 
capture of a neutral State’s merchandise in an enemy’s 
ship also creates some difficulty for those who advocate a 
vigorous onslaught upon our commerce; and it will 
require very careful discrimination to prevent such 
neutrality ming open hostility if rights of this 
description are rigorously enforced. 

The case of the Alabama is often cited as an instance of 
the damage a single cruiser can inflict. But that vessel 
started on her course of depredations under excep- 
tional advantages, and her pursuit by the cruisers of 
the Northern States was not, at the first onset, of 
a diligent or systematic nature. The undoubted 
also of a large section of the British 
nation with the Confederates was in her favour, or 
we certainly should have resented the wholesale destruction 
of English property in many of her captures, Although 
the gist of these remarks is to reassure those who predict 
the annihilation of our commerce if we should be involved 
in war with a pevata maritime nation, we are quite 
aware that at the commencement of hostilities we may 
have to deal with several Alabamas. We know this was 
the intention some years ago of Russia when war between 
the two countries was imminent. Steamers were pur- 
chased in the United States to be equipped as cruisers, 
and on the declaration of war despatched against our com- 
merce. A dash was to be made to some point on the track 
of merchant vessels, as much damage done as possible in a 
short time, and then the process repeated in another 
locality. A communicative captain of one of these vessels 
stated this as the course he should pursue, though he 
owned that he expected eventually to be sunk. It is 
evident that whatever special means we adopt to frustrate 
these designs must be applicable at an exceedingly short 
notice. at is to say, a supplementary force of cruisers, 
whether obtained from our reserve of unarmoured war 
ships, or by the equipment of merchant steamers, should 
be at sea within a week after the order for their mobili- 
sation was given. Owing to the vast extent of our colonial 
possessions, and the necessity for maintaining an adequate 
naval force on different stations, the normal condition of 
affairs entails a large peace establishment, but dispersed 
over an area of great magnitude. On the outbreak of war 
this force will have to be reinforced chiefly for the purpose 
we have indicated, and we will now see how this can be 
carried out with the resources at our command. 

At the present moment we have in commission, and 
ready for immediate service, twenty vessels of war suitable 
for this work, with a speed of fourteen knots and upwards. 
It seems undesirable to include any with a less speed. 
Some might assert that sixteen knots should be the mini- 
mum, in which case our twenty ships are reduced to ten. 
It is obvious this number is quite insufficient to patrol the 
various ocean routes, even if we include all the ships 
building, and which wilt doubtless be ready within the next 
two years. In addition to these we require at least ten 
more corvettes of about 2000 tons, carrying a light arma- 
ment, and having a speed of not less than eighteen knots. 
The Archer class, of which we have eight completing, are a 
useful type on which to improve. But whatever increase 
be made, we could not rely entirely upon the regular war 
ships to protect our commerce, and should have to equip 
temporarily several of the fine steamers of our mercantile 
marine. They form, in fact, a reserve of enormous value 
if er are made for their being available when 

uired. 


little over ten years ago the Admiralty instituted 
inquiries among the principal shipowners as to the 
capacity in s and construction of their steamers for 
this service. Certain requirements in the above respects 
were laid down, and a list was made of the vessels suitable 
for cruisers. In 1878 the First Lord of the Admiralty 
stated in Parliament that in the event of war it was 
intended to arm thirty of these steamers. That number 
of armaments, consisting of inferior 64-pounders and 
obsolete 40-pounder Armstron ns, were with difficulty 
scraped together, and have, we te ieve, been distributed to 
the different stations, so that vessels can be equipped 
abroad. Again, when war seemed imminent last year, six- 
teen steamers were hired by the Government, and in one 
or two instances armed. The Oregon took part in the 
operations of the evolutionary squadron, the chief of 
which reported highly of her useful qualities. The defect 
of the present system is that there is nothing to bind ship- 
owners to reserve their vessels for Government use if 
required. It is notorious that some of the finest have only 
been retained in this paarap the patriotism of their 
owners. We cannot expect this to continue in the future 
unless some return is made. An annual retaining fee is 
paid to every.man of the Royal Naval Reserve on condi- 
tion of his undergoing a certain amount of drill per annum 
and giving the Government his services when demanded. 
The same principle should be carried out with our reserve 
of steamers. They might be divided into two classes— 
the first class to include steamers of fifteen knots and up- 
wards, the second class those between twelve and fifteen 
knots. Certain conditions as to subdivision by water-tight 
compartments and Steg by fuel should be imposed 
Positions for guns should be selected, and fitted to receive 
them, so as to prevent delay when desired to equip the 
vessel, No steamers on this list to be sold without per- 
mission of the Government, who should have the right to 
purchase or hire when an emergency arose. “An annual 
— to be paid to the owners of every vessel placed on 


the Admiralty list. Instead of the hybrid armament now 


prepared). we should recommend six, eight, or ten 5in. 
reech-loading guns, according to the size of the vessel, 


. | of a centre-pin 


mounted on central-pivot carriages. Also a few quick- 
firing guns, throwing a 3-lb. projectile. The 5in. gun is 
an excellent weapon, light, but of considerable range and 
power, and w necessitate only slight modifications in 
the hull where it was placed. ese vessels, not beip 
intended to cope with ironclads or armoured cruisers, nee¢ 
not armour-piercing guns, and to do so would entail 
much additional strengthening to the hull. 

Neither do we advocate giving torpedoes, though in a 
vague sort of way it has been stated that this weapon’ 
would put them on terms of equality with a man-of-wari 
But in the event of her being able to get within torpedo 
range without being previously disabled by the guns of the 
man-of-war, we must also credit the latter with the ability 
to torpedo her adversary, and with a better chance of 
success, owing to the larger target presented by the cruiser. 
The fittings necessary for the efficient discharge of locomo- 
tive torpedoes are not so —— as many people suppose, 
and they cannot be improvised ina hurry. As stated some 
time back, it is most essential that these auxiliaries should 
be at sea before an enemy could begin his ravages, and this 
will not be the case if too elaborate an armament is pro- 
vided for them. 

Thus equipped, and manned with crews from the Royal 
Navy and Naval Reserve, these steamers would be bond 
fide ships of war, capable of rendering a 
similar vessels acquired by the enemy to our com- 
merce. It will be observed that these suggestions deal 
ouly with the question of supplementing our navy with a 
certain number of armed merchant steamers withdrawn 
from their ordinary work. Probably twenty would be as 
many as could be spared, because we may anticipate a 
great demand in time of war for fast steamers to carry the 
merchandise now es in sailing vessels and 
steamers of slow speed. e question then arises, should 
we not give the more important of our steamers trading at 
that time some means of self-defence, so that they should 
not be at the mercy of any small cruiser or torpedo-boat. 
We think this can be done to a limited extent, especially 
as in most cases they would, if our suggestions were 
followed, be on the Admiralty list. Two or four 5in. guns 
could be placed on board without inconvenience and 
worked by the crews. It is impossible with the at 
our command to enter fully into details, as the subject is 
one of great itude. Our main object has been gene- 
rally to show the broad lines upon which it should be 
treated, and the necessity of a more thorough organisation 
than now exists. When this has been accomplished we 
shall not be subject to these periodical scares respecting 
the protection of our commerce which the earliest threaten- 
ings of war now invariably produce. Already a cloud no 
bigger than a man’s hand ap on the horizon; the 
political barometer is falling, and a few months may see 
an old struggle renewed, from which we may not be able 
to hold aloof. Preparations to maintain our maritime 
supremacy should therefore no longer be delayed. 


THE ORIGIN OF THE BOGIE AND EQUALISING 
BEAM. 


Ir appears that not only the bogie, but the equalising 
beam or lever can be clearly proved to be English inven- 
tions, though an American origin is often claimed for both 
of these useful adjuncts to rolling stock for rough per- 
manent way. An account of the origin of the bogie, 
contained in a recent issue of the Railroad Gazette, states 
that the first bogie used in America was placed in 1829 
under some granite cars used on the Quincy Granite 
peocem near Boston. A man named Gridley Bryant 
testified in 1853, at a trial arising out of a patent suit on 
the question, that in the spring of 1829 he made some 
eight-wheeled cars for the Quincy Granite Railway. These 
cars had two four-wheeled trucks or bogies free to swivel 
round a centre pin or king bolt, and side-bearings or friction 
plates. The wheels revolved on the axles. The curves on 
the various branches varied from 150ft. to 400ft. radius. 
The cars were ent, and not temporary structures, 
The line was visited by engineers from the Albany and 
Schenectady, and Charleston and Columbia, two lines then 
projected on which bogies were, it is claimed, first 
introduced. 

Several witnesses testified that Conduce Gatch, a foreman 
on the Baltimore and Ohio Railway—then worked by 
horses—built. some ig 3a cars for carrying firewood in 
April or May, 1830. ese temporary cars consisted each 
of two four-wheeled cars or trucks, each carrying a swivel- 
ing bolster, and connected by three longitudinal stringers. 
Conduce Gatch also claimed that he built the first passenger 
coach carried on two four-wheeled bogies in July, 1831. 
Contemporary newspa contain accounts of the trial trip 
of this car on July 3rd, 1831, but it was asserted on the 
trial that the car was not successful. 

The above are the earliest recorded uses of the bogie in 
the United States. It appears to have been first used there 
under a locomotive in 1832. In the patent suit referred 
to above, and known as the “ Winans’ eight-wheeled car 
case,” Mr. Jobn B. Jervis, one of the best known 
American civil engineers, gave evidence that he invented 
a truck or bogie in 1831, and that an engine with this 
bogie was put to work on the Mohawk and Hudson Rail- 
road in 1832. A second engine on a similar plan was put 
in operation on the Saratoga and Schenectady Railroad 
early in 1833. The front end of the engine rested on the 
frame of a four-wheeled truck, so arranged that, by means 
ing through a transom beam, the upper 
frame on which the engine rested could follow the guide 
of she lower frame without necessarily being parallel 
with it. 

Messrs. Robert Stephenson and Co. built their first 
bogie engine in 1833. This engine was ordered, January 
12th, 1833, for the line refe’ to above, by Mr. Jervis, 
the Saratoga and Schenectady. The engine was sent away 
from Newcastle April 6th, 1833, and was set to work iu 
America July 2nd, 1833. It is often asserted that this 
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engine, the “ Davy Crockett,” was the first locomotive with 
a bogie, but that is altogether a mistake, as shown above. 

The bogie engine seems to have been little known to 
English railway men until 1839 or 1840. In the early 
part of the first-named year three ie engines named 
respectively the England, Atlantic, and Columbia, were 
sent to this country by Norris, of Philadelphia, for the 
Birmingham and Gloucester line. They were tried in the 
first instance upon the Grand Junction, and were appa- 
rently not placed upon the railway for which they were 
intended until 1840. A notice of these engines is to be 
found in the “Proceedings” of the Institution of Civil 
Engineers for 1840, p. 46. In the “ Proceedings” for 
1843, p. 99, some particulars are given of another of Norris's 
hogie engines, the Philadelphia, which was used on the 
Lickey inc'in«. Tt is quite evident from the tone of these 
papers, aud tue suvsequent discussions, that the idea was 
new to most of those who took part in them. 

George Stephenson, in his evidence before the House of 
Sekt teeeagiee on the Tolls on Steam Carriages Bill, in 
1836, said :—“ There is a contrivance I saw the other day 
for passing round cur'ves, but it is by having a centre to 
move on, so as to chatige the direction of the wheels to 
suit the curve like a gentleman’s carriage; I thought it 
would not do.” This might not have been a bogie, but 
Stephenson says not a word about the bogie engines made 
at Newcastle, although several questions were put to him 
about locomotives ing round curves. The word “bogie” 
is used round Newcastle to signify a sort of low four- 
wheeled wagon or truck without any sides, the axles being 
placed near together, so as to give a very short wheel base. 

In a patent granted to W. Chapman, engineer, New- 
castle-on-Tyne, and E. W. Chapman, rope maker, of 
Wallsend, on December 30th, 1812, there is a clear descrip- 
tion of a four-wheeled truck. After describing various 
improvements in the rope-driving gear of a six-wheeled 
locomotive, in which one pair of wheels is connected 
ngidly with the main frame, the specification continues:— 
“The other two pair are fixed on axles a npes to each 
other to a separate frame, over which the body of the car- 
riage shall be so poised that two-thirds of its weight should 
lie over the central point of the four wheels where the 
pivot is placed. . . . The two-thirds weight should 
rest on conical wheels or rollers bearing upon the curved 
plates so as to admit the ledgers of the wheels or those of 
the way to guide them on its curves or past its angles, by 
forcing the transome or frame to turn on the pivot and 
thus arrange the wheels to the course of the way similarly 
to the carriage of a coal wagon. And if the weight of the 
locomotive should require eight wheels, it is only requisite 
to substitute in place of the axis I Ia transome such as 
described, laying the weight equally upon both, and then 
similarly to two coal wagons attached together, the whole 
four pair of wheels will arrange themselves to the curves 
of the railway.” 

Another patent, No. 5540, granted to William Chapman, 
of Newcastle-on-Tyne, civil engineer, on August 14th, 1827, 
contains the following description of an equalising lever. 
After quoting as follows from “ Wood’s Treatise on Rail- 
ways :—“ In the form of railway carriages placed upon four 
wheels, the weight upon any one of them is far from being 

. The frame of the carriage is necessarily made 
square, and the sides quite parallel to each other, and are 
kept permanently so by the sides being strongly bolted or 
fastened to each other. The bearing section of the wheels 
is therefore perfectly square, and parallel, and when the 
road is not similarly square and parallel—which in practice 
is seldom the case—the weight of the carriage will there- 
fore be frequently resting on three wheels only, but chiefly 
on two in a diagonal direction; and from which cause, 
unless the rails nearly twice as strong as otherwise 
necessary, a considerable breakage of them must take 
place.” Chapman then states that his invention provides a 
remedy. Taking an existing four-wheeled coal wagon, he 
. oe the pressure on the four wheels by placing under 
one of the side sills of the wagon a detached bar of wood 
or metal, moving upon a centre half way between the axles 
of the two wheels on that side of the iage, and resting 
near the ends upon the journals of those a so that the 
carriage may always rest upon four wheels, notwithstand- 
ing any casual disparity of level that may exist between 
the two sides. This bar I call an equalising bar.” Then 
follows a detail description of the equalising bar, and the 
method of securing and applying it, and strengthening the 
side of the wagon to which it is applied, so that the whole 
weight of one side of the wagon can come on the centre 
pin on which the equalising bar works. It will be ob- 
served that the wagon being four-wheeled Mr. man 
applied the equaliser on one side only, the simplest method 
to ensure steadiness with a fair distribution of weight. 
The patent specification then continues :—‘The above 
described improvement is not applicable to the side sill of 
a wagon of more than four wheels, because a lateral as well 
as a vertical motion then becomes requisite to every set of 
four wheels, and they of course require a transome resting 
upon a centre under the body of the carriage, without 
which a carriage of six or eight wheels could not move 

any curve of railway.” The patent then goes on to 
describe a method of lubricating axles by pressing a 
of tow, hemp, or folds of thick woollen cloth against the 
under side of the journal. In the wagon described the 
wheels were fixed to the axle and the latter revolved. 
The whole specification is evidently the work of a prac- 
tical, clear-headed, and experiencéd engineer. 


IRRIGATION IN EGYPT. 
No. IL. 

Tue Province of Behera is furrowed by a great number of 
small canals, which are supplied by the Mamoudieh and the 
Katatbeh, the latter fed by the Rayah at low tide ; but it hasan 
independent supply direct from the Nile, used only at the time 
of the river’s flood. The Katatbeh runs parallel with the Nile 
for a great part of its course ; it then branches off to the west, 
crosses the province, and empties itself into the Mamoudieh near 
the town of Damanhour. The Mamoudieh itself communicates 
with the Nile at the village of Atfeh, 24 kilometres to the sovth 


of Rosetta ; it supplies the town of Alexandria, and waters also 
the northern region of the province. Both the Katatbeh and 
Mamoudieh canals only receive the waters of the Nile freely 
whenat its flood; at low water they would be dry if it were not for 
theaid of thepumps. The Mamoudieh isnearly 80 kilometres long, 
and its av width is 20 metres ; it is navigable, and before 
the construction of the railway was the only means of commu- 
nication with Alexandria. e first machines set up at Atfeh 
thirty years ago raised 800,000 cubic metres of water in twenty- 
four hours to a maximum height of 2°60m., and were in work at 
the time of low water from February to the end of July—a period 
of about 180 days. They were, however, found quite inadequate 
to supply Alexandria and to water the river lands. The Govern- 
ment therefore determined not only to set up works at 
Katatbeh, but to increase the power of those already erected 
at Atfeh. Taking the average height of the Nile in a normal 
season, it was calculated that the machines at Katatbeh would 
have to be worked for 120 days, and those at Atfeh nearly six 
months ; the two works would therefore be required to raise 
respectively 180 and 270 millions of cubic metres per * eee 

A concession was accordingly granted on the 26th of May, 
1880, by S. E. Aly Pacha Moutarek, Minister of Public Works, 
so Mr. Easton, who, as soon as he obtained it, formed a com- 
pany, under the title of the Joint Stock Irrigation Company of 
Behera. The construction of the machinery was entrusted to 
Messrs. Easton and Andereon, of Erith, and the work was to be 
completed the following year. 

The system chosen for Katatbeh was that of immense Archi- 
medean screws. These screws, ten in number, were 
parallel with each other in an immense basin, 50 metres by 
16°50, communicating directly with the Nile. The machines 


draulics at the Ecole Centrale, Paris, and to MM. Féray, construc- 
tors at Essomes, for the new works at Atfeh, and to M. J. Farcot, 
of St. Ouen, for those at Katatbeh. Some difficulties arose 
as regards the adjustment of the new machinery, on account of 
the necessity of utilising the old foundations as much as possible, 
Themachineshad to be placed at a sufficient height in orderto be 
protected from the highest floods ; it was therefore decided to 
use the works, which had been very solidly constructed on 
foundations, as a base for the engines, and to place the 
pumps, which might without injury be submerged at high 
water, in the basin itself, which has been before mentioned 
as forming part of the works of 1880. The result of this was 
a vertical distance of 8°33m. between the level of the engines 
and that of the water mark. 

For so small an elevation it was known that the use of suction 
pumps was disadvantageous ; on the other hand, the utilisation 
of the foundations imposed the adoption of centrifugal pumps, 
To avoid the use of belts, which for such powerful works would 
have to be of vast dimensions, MM. Farcot conceived a bold 
solution of the difficulty by the use of vertical axle centrifugal 
pumps with a pivot out of the water. This had the advan- 
tage of great economy in the working—an important point in a 
country where the price of coal is 45f. per ton. The new works 
are now quite finished, and fully carried out during the last 
campaign the conditions of the programme. M. A. Porson, 
engineer of the Ecole Centrale of Paris, was at the head of the 
staff ch with the erection of the works at Katatbeh. 

The difficulties the company had to surmount may be 
imagined when it is remembered that between the two cam- 
paigns, in less than eight months, the old apparatus had to be 
removed, the foundations transformed, an enormous block of 


CENTRIFUGAL PUMPING 


were set up in an especial building in a line with the screw 
basin, so as to accommodate the whole of the screw 
beams ; there were in all three machines. revolutions of 
the screws were from five to six per minute, and the discharge was 
25 cubic metres per revolution. These screws unfortunately, how- 
ever, did not suceed ; they were found unequal to resist the 
enormous weight of water they had to bear ; they broke off at 
a joint at a third of their height. After various repairs and 
modifications, which were all found insufficient, a radical 


DIAGRAM ILLUSTRATING CIRCULATION OF OIL. 
change was considered necessary as a protection against further 
accidents. 

The company resolved then to condemn these screws, and 
to replace thém by an apparatus of a type proved’ to be effec- 
tive by experience. The Government having recognised the 
fact that the volume of 1,500,000 cubic metres per day was 
not sufficient for the irrigation of the province, a new con- 
tract was entered into with the company, under the ministry of 
8. Exe. Chérif Pacha, in January, 1883, whereby they under- 
took to set up new machinery at Katatbeh and Atfeh capable of 
discharging a volume of 3,000,000 cubic metres at Katatbeh and 
2,500,000 cubic metres at Atfeh. Meanwhile the company had 
separated itself from Mr. Ed. Easton, and the effective direction of 
the enterprise was entrusted to Egyptian engineers. Under these 


circumstances, they applied to M. L. Vigreux, Professor of Hy- | 


j 


MACHINERY, KATATBEH. 


masonry constructed, and the new pumps and machinery of a 
weight of more than 1500 tons set up. The engraving above 
gives a transverse section of the engine-house, showing one 
of the engines with its centrifugal pump. 

The building contains five engines, divided into two groups, 
separated from each other by three of the old screws, retained 
as a reserve apparatus. screws have been modified and 

by the company, and were thus rendered service- 
able during the late campaign. The wall in the centre not 
being very solid, it was not thought expedient to place the 
engines upon it, but judged better to fix them in two groups, 
divided by the three screws in the basiv. The crank-shaft of 
each engine works directly a centrifugal vertical axle pump. 
The cylinders are 1 metre in diameter ; the valve gear is on 
the Farcot system, of four slide valves for variable expansion, a 
centrifugal governor plant, and a condenser. The external 
diameter of the pumps is 6°90m.; the wheel, 380m. The 
vertical shaft carries a fly-wheel of a diameter of 6°70m., and 
22 tons in weight, as well as the crank worked by the connecting- 
rod of the steam engine. The rotation is at an average speed of 
thirty-three, and a maximum of thirty-six revolutions per 
minute, A discharge of a volume of 600,000 cubic metres per 
day takes place; the whole, including the reserve screws, 
can discharge 3,500,000 cubic metres per day, and the water 
raised is equal to 2000-horse power. 

The steam is supplied by a battery of eleven boilers, three of 
which have a surface of 190 square metres; these were supplied 
by the Creusot Company, and the other eight by MM. Farcot. 
The effective pressure is 5 kilogrammes per square centimetre. 
Although these generators sufficed during the last campaign, 
experience has shown that it would be an advantage and an 
economy to increase the heating surface, and it has been decided to 


| do so. The new establishment was inaugurated last June, and 


was in constant work until the time of the Nile flood. The 
quantity of coal consumed was kept below the prescribed limits, 
to the benefit of the company. 

It may be stated, however, that great difficulties have had to 
be overcome ; the machines ought to have been started after the 
campaign of 1885, but it was impossible to do this in consequence 
of serious accidents. The footstep discs of phosphor bronze 
which supported the weight of the crank shaft of the wheel 
and fiy-wheel of the engine, that is to say, a total weight of 
50 tons, broke up as if they had been fused. 

Since then the defects have been completely remedied by two 
adaptations invented by MM. Vigreux and Farcot respectively. 
It was found, first, that the oil did not circulate between the 
discs; secondly, that the heat produced by the friction was 
not carried off with sufficient rapidity. It was therefore decided 
to force the circulation of oil and send it into the foot- 


step by pressure; and to do this, a ring-shaped reservoir 


was placed round the shaft and above the pivot, filled with oil, 
and put into communication with the interior of the pivot, and 
a hole pierced in the axle of this pivot. In order also to produce 
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HORIZONTAL PUNCHING AND BENDING MACHINE. 


MESSRS. FRANCIS BERRY AND SONS, SOWERBY BRIDGE ENGINEERS. 


uicker cooling the division between the two compartments of 
the pump was removed, which established a circulation of 
cold water, drawn directly from the ma in the reservoir formed 
by the union of these two compartmen 
The water then came into Strest contact with the discs, and 
the oil running into the centre of the pe by high pres- 
sure entered the open spaces and prevented the metal from 
i Much of the oil, > Hla ig being lost by the constant 
flow of water, the process was not economic. M. Vigreux turned 
his attention to remedy this defect, and invented a new 
foot-step, which has been fitted to two of the machines with 
complete success. The s, for the circulation of the 


culty. The kind of oil used as a lu 


HORIZONTAL PUNCHING AND 
BENDING MACHINE. 


We illustrate by the engraving above 
a horizontal punching, 
ing, straightening machine, made 

Me essrs. Francis Berry and Sons, of rasa 


Yorkshire. 

This machine inching holes 
one inch diameter one inch 
thick, and eer hgh to close and wide 


sections of channel and H iron. The other 
end of the machine is adapted for bending and . 

htening channel iron, H iron, joists, &c., 

up to 16in. by 6in. Both ends of the machine 
are rable improved disen; ‘motion 


machine is 

oye it has been designed. 
machine was made for Messrs. Stothert 

and Pitt, Bath. 


PETROLEUM CARGOES. 


In our last impression we pointed out that 
crude petroleum cannot be used as fuel at sea, 
although its use has been suggested. We have 
always inculcated the necessity for 


with 2000 
tons of of petra carried in tanks in bulk, which 2008 
in the Herculaneum Dock. She encountered the recent storm 
on her way home, and suffered considerable damage thereby. 

A leakage was found in the tanks, and after the discharge a 
cargo she was taken to Birkenhead for repairs, which proceeded 
all Saturday and Sunday. There were six tanks, which 
extended from stem to stern. While the men were below with 


a labourer, were killed. Their bodies, which were recovered 
by a diver, were fearfully burnt. W. James, a fireman, who 
was dreadfully injured, was taken home. No was done = 
to the hae and the fire was speedily extin 

The names of the ital are:— 


upon. The last word has not been said on the carriage of 
petroleum at sea, 


PROCTOR’S STEAM DIGGER. 

been made by Messrs. Burrell and Sons, » from the 
modern p! of steam constru ui e 
digger—illustrated in our pages—will readily understand the 
machine illustrated, and see that a departure from the beaten 
track has been made, The operation of the machine can be 
readily understood, We have not seen the new di at work, 
possible to do ploughing. The advantages of digging are 


ed undoubtedly numerous, and some of the very economical 


results attained have been sent us, but at present we need not 
publish these figures. The digger illustrated is one of those 
made for use in South America, where the first delivered has 
we understand proved very successful, 


LONDON wip UNDER SNOW. 


After the cars have ve by great 
course a little the RonF into everyone 

nearly clear 


100 horses they represent soon counts up, and 
the companies must take the whole of the 
horses for twelve cars, not simply 
It is not only the tramway authorities who 
are to blame, for roads within the 
of the Lambeth authorities are left in the 
most slushy, di os with crossings 
deep in slush, with ponds of water at 
either end, except where the en 
comes upon the scene. The piles of 
snow which the tramway men put anywhere 
out of their way remain until scattered by 
a carts, and make traffic difficult 
and dangerous for every other vehicle beeper 
houses or pass other vehicles. People are rs 
which 


Tue VIsiT OF THE IRON AND STEEL INSTITUTE TO MANCHES- 
TER.—A meeting of the local ion Committee fond to make 
arrangements for the visit of the and Steel Institute to Man- 
chester, was held in the Town- Manchester, 
it was announced that the Mayor of Manchester er (Alderman burt) 
had consented to join the committee, cliffe Platt, 


Oldham, was appointed chairman, Craven deputy- 

chairman of the tion Committee ; 3 and R. Wi 

of the Manchester and Salford Bank, was a a 

and Messrs. James Johnston and i 

joint hon. secretaries. No date is yet fixed when the itute 
be the second or 


will visit Manchester, but it is it may 

third week of September, 1887, when there is no doubt the mem- 
bers will receive a very cordial and hearty welcome to Manchester, 
and none the less so for having so distinguished a local man as 
Daniel Adamson for president. 
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South of London tramway yoo proceed when the roads are d 
under a few inches of snow. the first place, they give it up, 
7 as they did last Monday, as a bad job, and attempt no service ; 
Hutton, John Allison, rivetters and boilermakers, and one , another day comes, and they make a start by sending out several 
more. cars and sets of ho: to make their way somehow, if they can 
An inquest has been opened, but not concluded. One wit- 
ness gave evidence to the effect that the petroleum vapour was : 
drawn into the water ballast tanks when the latter were pumped ‘ 
out; a free communication existing between the two, as is often 
oil is shown in the engraving. A pivot inven y . Farcot, | the case in ships carrying petroleum in bulk, The event > 
after many experiments, has been applied to the other three | will tell heavily against the carriage of petroleum in bulk; and | for the tramcars, and nearly a block for anything that does not 
i ful. Experience has | although the prejudice will in time be got over, it is clear that | run on the track. Absolutely dangerous ridges of snow are left 
r the discs has had | special and extremely efficient arrangements must be adopted | near cross-roads, and it seems to be nobody’s business to see 
py solution of the | for ventilating the tanks. Safety lamps are not to be depended ' that the highways are not obstructed in this oe way. 
i The tramway authorities are much to blame 
PROCTOR'S STEAM DIGGE woul coutract them ace. which 
ve Ol was not su u Dg uid. a would construct them a machine by whic 
Castor oil and vaseline have given the best R the track could be cleared by two passages 
results, and are now used exclusively. ——————— of one horse over the route, and half-a-dozen 
——— So of the machines would not cost as much as 
SSS the companies lose by one snowstorm. 
SSS Sel SS After the track clearer had passed over the 
SSS Aa a 5 course, a few men could pile the snow in con- 
veniently placed heaps, as they do in the City. 
The cars could by these means commence to 
run at their proper time and at proper inter- 
- vals from the first, instead of losing hours of 
time as they do now, and pull horses to pieces 
3 : — eo too. The time lost by a dozen cars and the 
N 
5 / \ 
: / 
= 
streets and roads for which such high rates 
are paid. It may be said that clearing snow 
great precautions in attempting to use liquid costs money, but it may be added that the 
fuel, and we regret to say that the soundness of our arguments Be rates at present paid if properly utilised provide the necessary 
has been disastrously proved by a dreadful explosion which took funds and apparatus for keeping the streets clear of snow col- 
een on Sunday on board the steamship Petriana, of London, lections, Ratepayers should look to the accounts. 
ying in Messrs, Clover’s yard at Birkenhead, by which four ee 
lives were lost and several persons were seriously injured. [asaaneeseiieeinenaiceneeeitedapieeemenneeneeneseed 
took place, Five or six of the men managed to find their wa: 
to the deck. They were dreadfully burnt, and were remo 
to the hospital; but Captain Korkright, commander of t 
vessel; Mr. Faweus, consulting engineer, Liverpool; Mr 
Mavor, -oerwes to Messrs. Hawthorne, Leslie, and Co., of 
Neweastle—who built the steamer—and William Crawley, 
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STEEL-FACED AND STEEL ARMOUR FOR THE 
FRENCH NAVY. 


We give herewith au interesting table, showing the 
supply of steel-faced and steel plates to ships now in course 
of construction for the. French Government By this it 
will be seen that the total amount of steel-faced or com- 
pound armour ordered is nearly double the quantity of 
solid steel. It is important to England, as a Power 
hitherto employing steel-faced armour only, to note not 
only the proportions in which the rival plates are used, 
but also the character of the vessels to which they are 
applied. It may be seen that in the Formidable and 
Admiral Baudin, which are vessels of about 11,400 tons 
displacement, both kinds of armour are used. The belt is 
of steel, and the barbette towers of compound plates. 
The former is the heavier. On the other hand, the fact of 
the plates for the tewers being curved brings out certain 
qualities in the armour. The largest supply of one kind 
of plate is 2282 tons of compound armour for Le Hoche. 
Ou the whole the two kinds of armour augene to be em- 
ployed without preference. As there is only one firm for 


‘the supply of solid steel plates, it might be supposed that 


its powers were fully enga in meeting the orders 
already given, and consequently that it might be neces- 
sary, in order to turn out the ships in the time required, 
to apply to the makers of compound armour. If this 


were so, however, surely Measrs. Schneider would not be 
carrying out orders for foreign Powers. We are informed 
that the compound plates latterly have had better reports 
made on their proof trials than the steel, but we should 
require to see a complete list of the reports for the past 
year before giving weight to-such a statement. We do 
not pretend to know the opinion of the highest French 
authorities on the relative merits of steel and steel-faced 
plates. Very probably their minds are not made up, and 
in this they may be right from their point of view. Were 
we placed as they are, we should undoubtedly let both 
kinds continue‘to compete. ‘Ihe final result of such com- 
_— it may not be wise to predict. As we think may 

gathered from our recent articles, in our ——— 
experiments have demonstrated the value of a face, 
and, if cracking or fracture is objected to, the necessity 
for a soft back. Steel may be made hard, and it then 
offers the desired resistance to the entrance of the shot, but 
it is liable to complete fracture; or it may be made soft, 
in which case it more or less resembles wrought iron. 
The difficulty with solid steel is to combine a really hard 
face with a soft back. Plates compounded of different 
kinds of steel have, perhaps, a better prospect of success 
finally; but the experiments made at Sheflield in this 
direction appear to show that, to resist through fracture, 
the back must be so soft that it is very questionable if 
anything will compete with wrought iron for the purpose. 


Statement of Quantities of Compound and Solid Stéel Armour employed in French Ships in course of Construction. 


Names of ships, oat Solid steel. 


Le Requin, coast defender (barbette) | 1716 
L'Indomptable” ,, | 1716 
Le Caiman ” = ~ 
... Lo Furieux, coast service barbette ... ...  .. | — 993 
. Le Formidable, barbette, sea-going, Ist class ' Tower, 944 Belt, 1829 
Le Admiral Baudin. ,, 
... Le Achéron, armoured | 398 
| 199 
199 
199 
199 
2282 
1615 
1 
| 126 
| 14,957 7860 


LISTER’S HOT BLAST STOVE VALVE. 


In the manufacture of pig iron by the blast furnace, the ten- 
dency of late years has been to greatly increase the temperature 
of the blast, which is blown into the furnace through the 
tuyeres, saving thereby a substantiil amount of coke ; and in 
order to attain these high temperatures, fire-brick regenerative 
stoves of various types have been adopted. One of the draw- 
backs in the use of such stoves is the deposit of dust from the 
gas on the fire-bricks which form the 
regenerators; and unless this dust is 
frequently and thoroughly cleaned away, 
it becomes firmly affixed to, and forms a 
glazed coating over, the regenerator bricks, 
and thus prevents the proper. absorption 
of heat by -the bricks, destroying the 
efficiency of the stove to heat the air in its 
passage through the furnace, In many 
cares, especially where proper care has not 


INSTITUTION OF CIVIL ENGINEERS. 


THE USE AND EQUIPMENT OF ENGINEERING 
LABORATORIES. 
At the ordinary meeting on Tuesday, the 21st of December, Mr. 
President, > chair, the paper read by Prof. 
e Use an uipment of Engineering Laboratories,” fe 
Alex. B. W. eng M. Inst. C.E. 
The author believed that it was essential for a young engineer 


been constantly taken to remove thedust, {--~. /777 
the stoves have had periodically to be laid (@) 

off work, and mechanically cleaned by 

passing a scraper through the regenerator, <3 


or by.some such means; and, indeed, when 


smelting an.ore such as hematite, the gas 


from which contains a good deal of water, —— 


it is always somewhat difficult to keep the 
regenerator free from dust deposit. 

In order to overcome this difficulty, 
Mr. Charles Lister, of Middlesbrough-on- 
Tees, has designed a valve which opens 
instantaneously by simply pulling a trigger 
and releasing the lid. This is done each 
time the stove is changed from blast to 

. The effect of this is that the air 
enclosed in the stove, which is usually 
slowly exhausted by a small valve made for 


that purpose, in this case being suddenly 
released through the opening of a large 


valve, rushes with great force down the 


regenerator, and drivesout the dust a 
the valve opening, thoroughly cleaning the 
stove after each time of deposit, and 
thereby constantly keeping the stove in 
a clean and effective condition. There 
can be no doubt but that this simple 
means of cleaning the stoves, which are 
such an important factor in ircn smelting, 
is well worth the notice and consideration 
of all employed in that process. In work- 
ing. A is the trigger which releases the 
lever B and valve C. The valve is forced 
outwards, and is then checked by the 
chains D D, which are fitted with springs 
E E to relieve the jerk on the chains. The valve is then closed, 
and the gas turned on to re-heat the stove. In some cases two or 
more valves are fixed on the stove, so as to alternately blow the 
dust from different localities of the stove. The valves can be 
easily applied to existing stoves without stoppage of work, as 
they can be bolted on when the stove is working on gas. This 
valve has been adopted by several firms in the Cleveland dis- 
trict, the Clay Lane Iron Co., Mesers. W. Whitwell and Co., 
Messrs. Palmere, at Jarrow, and also in Cumberland, where it 
ix found very efficacious and useful. 


LISTER’S HOT BLAST STOVE DUST VALVE. 


to obtain his 


apneing-oni, Som the tenacity of wrought iron to the 
calorific value of coal, or the efficiency of a steam engine, or the 
accuracy of an indicator epeing, the discharge coefficient of an 
orifice. He thought that this kind of practical experience could be 

ned best in an engineering laboratory, in connection with some 
institution where technical instruction was given. He claimed that, 
in the matter of ceri! laboratories, as a branch of technical 
education, England taken the lead, instead of being, as 
was too often the case in suc matters, in the rear. 

After distinguishing between laboratories whose chief function 
was practi aca’ young engin and after 
an outline of the method of work which he adopted ae | 
on to enumerate the principal subjects upon which experiments in 
an ing laboratory might be carried out, summarising them 
thus: — (1) ticity and the strength of materials; (2) the 
economy, efficiency, and general working of movers, and 

pesiahhy of the steam engine and boiler; (3) frietion; (4) the 
tus commonly for experimentation, 
such as springs, in ga of various kinds, 
&c.; (5) the over and through orifices, and ys me 
experiments in general ; (6) the theory of structures; (7) the form 
and .¢ of cutting tools; efficiency machines, 

tools and of transmission fea 3 (9) the 
of experiments in 


only, 


@ num other testin inclu the 
Emery machine at the United States Arsenal at Watertown, Fair- 
banks’ machine, and others, The three machines first named were 
com in some detail in respect to their acouracy, mode of 
applying load, methods of observations, adaptability for 
varied experiments, simplicity, and ace: ssibility; and the compara- 
tive advantages and vantages of each were discussed, the 
author preferring, on the whole, the Greenwood type. The 


utomatic test- apparatus was 


utomatic diagramming a tus for elastic 

strains was next paper ed fac similes of 
and elastic. In concluding this 

section of the paper, brief references were le to ines for 


loads, 
In discussing the di of i f 
an experimental or laboratory 
te which such an engine should be capable of } Sang 


(4) With the greatest possible variation of steam ‘congo (5) with 
the greatest possible variation of cut-off and ot in the 


cating masses. He then enumerated the principal quantities w! 
uring an engine test, ing remarks u 
each important point in passing. A list was given of pk re 
experimental engines in including those in on. 
mingham, Leeds, Munich, and Li¢ge. This section was concluded 
by _a description of the arrangement of an experimental boiler. 
Under the head of “‘ Friction Experiments,” the principal points 
were summarised upon which experiments were req , in order 
that anything like a complete theory of friction in machines might 
pressure, ex’ con’ ubricant, me’ 
‘material, "Friction 


experi 
i eory of structures, form and 
efficiency of cutting tools, the of machines and of trans- 
mission, the action and efficiency of pumps and valves, and the 


THE ROYAL INSTITUTION. 


Ox Tuesday, December 28th, Professor Dewar, F.R.S,, delivered 
the first of six Christmas lectures at the Royal Institution, on 
“The Chemistry of Light and Photography.” The first part of 
the lecture was d to experiments on light of an educa- 
tional character. Towards the close he stated that the Chinese 
and Japanese knew certain peculiarities of mirrors before they 
became known to the Western World. Inthe “ magic mirror 
of the Japanese, the observer could see only his own face; yet, 
let a ray of sunlight fall upon the surface of that mirror, it will 
reflect a special image of its own upon the wall, which pheno- 
menon the natives had long used as a Vey of their religion. 
Their mirrors were of polished metal, and he would imitate the 
ae ge mer by means of an image filed by himself upon the 

of such a mirror; it then reflected a beam from the 
electric lamp as usual, but when he applied strain to slightly 
bend the mirror in one direction, the i at its back appeared 
tho tant surrounding g 
he bent the same mirror in the opposite direction the image 
dark upon a light ground ; this was due to the produc- 
tion of an exceedingly slight convexity or concavity of the front 
surface, where he had filed away some of the back. ther 
way of causing the reflection from the front surface of a mirror 
of an image at its back was to apply a heated pattern behind ; 
by applying the heated seal of the Royal Institution to the back 
of a mirror, a representation of the seal was thrown by the 
front surface upon the screen. In the course of his experiments 
he exhibited a hollow glass globe, about a yard in diameter, in 
which the air was so free from floating dust that it would not 
scatter a beam of light. 


FRENCH TRIPLE EXPANSION ENGINES. 
On page 528. we illustrate triple expansion engines, patented 
and constructed by La Société des Ateliers et Chantiers de la 
Loire, for use in high-speed launches. In another impression 
perience | We shall publish additional illustrations, and until then we shall 
as might help him to determine for himself, or at least to see for 
himself ho termined, all the principal 


reserve our description. Perhaps the most novel feature about 


these engines is the method adopted for working the pumps. 


| 
In discussing the best form of testing machines for laboratory 
P the author described specially the Werder machine, used 
and largely elsewhere in laboratories 
on the Con t, the vertical machine of Mr. J. H. Wicksteed, 
and the horizontal machine of Messrs. Greenwood and Batley, on 
May 15,1880 .... Bordeaux... ... 
15,1880 ... ... Lorient ... ... 
aly 12, me of tes g employ the author, pump, accumu- 
Aug. 15, 1889 ... ...| Rochefort... lator, and Davey motor, was then described and illustrated. 
» #0, 1880 ... .../ Cherbourg... Different apparatus for the measurement of minute extensions, 
30, 1680 ” compressions, &c., occurring below the limit of elasticity, were 
aly 10, 1882... .. 2 a0 next discussed, the instruments specially mentioned being those of 
» See. | at. -. Professor Unwin, Professor Bauachinger, Mr. Stromeyer, and the 
10,1882... Cherbourg... author, as representing micrometri and mechanical 
» 23, 1883 oe we ” oe exaggeration of strains. A 
1883... ...| ” next dealt with, Professor Unwin’s, Mr. s, Mr. 
33° ” croft’s, and the author's di mming machines mentioned 
April 15,1884 ..| Lorient ... ... 
» 15,1884... .... Cherbourg... 
ss 15,1884 ... ..., Rochcfort 
May 16,1884 .. .. Lorient ... ... 
Fed. 2,1885 ... ..' Toulon ... ... 
July 27,1885 ... .... Cherbourg... 
Nov. 9, 1885 ... Brest... ...  ... 
steam distribution ; with the greatest le on 0} e 
eee ee power ; (7) with considerable variation in speed ; (8) with or without 
—— pe throttling; (9) with or without jackets, and with varying condi- 
tions as to their use; (10) with variation of clearance spaces; (11) 
with variation of receiver volume; (12) with or withont arrange- 
ments for intermediate heating; (13) with variation in the recipro- 
| 
\ A LEVER END 
Nig machines, used or proposed by Professor Thurston, Professor R. 
we: Smith, Mc. Tower, and himself, were briefly described. The 
In an appendix there were added :—(a) Forms used the author 
for conducting engine trials. (+) Notes on the principal engineering 
: laboratories in Europe and in America, with brief accounts of the 
: chief apparatus used in each. 
— | 
/ 
/ 7s 
= 
—s 
‘SHACKLE, 
/ / 4 
| grnetienl training, in the ordinary sense of the expres- 
sion, ina workshop. But the practical training of a workshop was 
incomplete, even on its own ground, and there appeared to be 
plenty of room for practical teaching such as might fairly fall 
. within the scope of a scientific institution, and which should at the 
same time supplement and complete workshop experience without 
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RAILWAY MATTERS, 


vu, Nova Scotia, was on the 28th inst. put in direct circuit 
wit New Westminster, British Columbia, an unbroken land line of 
4600 miles, over the wires of the Canadian Pacific Railway. 


Municipal Council of Paris has granted to the Committee 
of tbe Le] Railways the free use of 900 acres of the most 
attractive portion of the Bois de Vincennes, including the lakes, 
and the works will be commenced immediately, 


A NEw cable railway was opened to the public in New York on 
December Ist. The new road is a cross-town line, running from 
the East River to the North River on 125th-street. It is owned by 
the Third Avenue Railroad Company. The machinery was fur- 
nished by the Jonson Foundry and ine Company, of New York. 


tT present the aggregate length of railways open for traffic in 
oaion is 1773 miles. “Phe gauge is 5ft. Gin, The construction of 
the main line from Colombo to Kandy—74} miles—originally pro- 
jected by a company in 1847, was not actually commenced until 
1863, and was opened for traffic in 1867, The cost was 233,354 
rupees per mile, 

x American ‘‘ Consolidation” engine—so called from its being 
deta at a time when several railways were being united— 
appears to be the favourite engine in the States for work on long 
grades. Those on the Northern Pacific Railroad have a grate area 
of 30 square feet, and a heating surface of 2000 square feet, with 
four pairs coupled driving wheels of 4ft. lin. diameter, and a four- 
wheeled bogie truck in front, the weight on the four driving axles 
being 45 tons, and that on the truck 6} tons. 


Tue American Machinist states that the Manhattan Elevated 
Company is adopting solid brass driving boxes for its locomotives, 
There being no’ ing to shake loose in the box, the cost of repairs 
is reduced, and slightly larger axles can be adopted without altering 
other parts. Iron cabs have been found to do well, and are 
replacing the wooden cabs. A Belpaire fire-box is soon to be tried 
on one of the locomotives. We have used solid brass boxes in this 
benighted country for very many years, and we have no wooden cabs, 


Tux style of fire-box invented by Mr. J, E. Wootten appears to 
be in increasing use, and the following figures show the number of 
locomotives with this fire-box built for the Philadelphia and 
Reading (P) and for other companies (O) by the Baldwin Locomo- 
tive Works. This firm built the first Wootten fire-box engine in 
1880. 1880, P 18, O 5; 1881, P 30, O 10; 1882, P 30; 1883, P 28; 
1884, P 24, O 2; 1885, O 3; 1886, to date, P 10, O 43; totals, P 
140, O 68; whole total, 203. Of this number 24 were to 
bituminous coal, and the remainder anthracite. 


A ROUGH a of dimensions and weights derived from the 
en of those ve types as in use on the 

London and North-Western, the Midland, the Great Northern, 
the Great Western, the North-Eastern, the London and Brighton, 
the Caledonian, and the Lancashire and Yorkshire ways, 
presents the followin figures, given by Mr. Ed. Woods, as fairly 
resentative of m practice :— — passenger engines: 
Weight of pg in working order, say 42 tons; greatest ht 
on a single axle, 15 tons; area of fire-grate, 19 square feet; heating 
surface, 1300 square feet; pressure of steam in boiler; 140 1b. per 
are inch. Tractive power, assuming an average effective pressure 
of steam in the cylinders of 90 lb., per square inch, Ib.:— 
dise or mineral engines not being tank engines: Weight 

in working order, 38} tons ; test weight on an axle—N.B. axles 


coupled—14 tons; area of fire-grate, 18 square feet; heating sur- | cal 


face, 1300 square feet; pressure of steam in boiler, 1401b. 
square inch; tractive wer, assuming an average effective 
Soon steam in cylinders of 90 lb., per square inch, 


TuE Toronto (Ont.) Globe of September 20th, says:—‘‘ 


Engine 
No. 61 on the Northern and North-Western Railway was built at | fret 


the Brooks Locomotive Works, at Dunkirk, N.Y., and without any 
general has exceeded the best record by more than the 
ordinary life of a locomotive. Its total mi without any 
eneral repairs, has aggregated 190,554, and in running that 
istance has not had even a pin, a brass, a ay brass, or a flue 
taken out in that mileage. After she had run 45,179 miles she had 
a slight accident which necessitated her being taken off her whi 
and she then had her tires turned. Since that she has run 145,37 
miles without being lifted off her wheels. She was used at > 
and for some time, as a freight engine, but at the time of the 
accident was converted intoa 
cylinder and 5ft. driver. She has now just come out of the shop 
with Clarke and Reid’s new smoke-box and stack, and is working 
very successfully. Her driver, Mr. Robert Pearson, has been in 
the employ of the Northern Railway for thirty-one years, and has 
run very i ly over a million miles without an accident 
worthy of record. It is needless to add that he is proud of his 
engine, and more than with the improvements which have 
been recently made.” 


_A RECENT accident at Perkasie (Pa.), Tunnel shows, says 
Scientific American, the importance of thorough ventilation. The 
above tunnel is about a mile long. Repairs are being made 
therein, On the 3rd inst. some fifty men were at work near the 
centre of the tunnel when a freight engine, unable to draw its train 
through the tunnel, became “stalled” near the place where the 
men were at work. Fresh coal was put in the locomotive furnace, 
and the blast set in action. Soon the train started, when it 
acted as a piston in a cylinder, driving the gases from the furnace 
before it; and when the gases struck the men who were working 
in the tunnel, they nearly all fell as if dead. With no premonition, 


about forty of them became almost instantly unconscious, and fell | i 


as they stood. One of the men, only partially affected, made his 
way to the tunnel entrance, and gave the alarm. A gravel train, 


with flat cars, happened to be standing there. It was run in to | to 


the place of the accident, and the bodies of the fallen men were 
dragged upon the cars, and taken out to the fresh air, All were 
— to be dead, but to the surprise of the rescuers, the ae 
dead men soon began to show signs of life, and in a short time 
were themselves again, except one r fellow, who, in his fall, 
sank into a pool o water, anal prokety wns drowned. One of the 
unconscious men was found hanging on a ladder, head downward, 
suspended by his feet. 


THE Furness Railway has just experienced the benefit ot an 
improvement in the hematite iron trade. Its receipts have de- 
creased for many months, indeed for years. In the first half of 
1886 the decrease was at the rate of £1200 weekly. That decrease 
continued for some months into the current hhalt-yonr 3 and thus, 
at the end of a there was a rather heavy decrease in the 
traffic receipts for the half-year so far. But in the last three 
months there has been an increase of the receipts until the whole 
of the decrease has been swept away, and there is for the half-year 
as a whole a slight—indeed, bstantial—i » when the size 
of the company is borne in mind, The Furness Railway felt the 
decline in trade seriously—its dividend on the ordinary stock 
for the first half of 1886 was only at the rate of £2 per cent, per 
annum. It can only be mapas for the last half of the year that the 
long decrease in the rate of the dividend has now been stopped, for 
the increase is not large in itself. But the fact that there continues 
& very considerable i in the d d for hematite iron gives 

d for hope that the future of the Furness Railway—as one of 

e largest of qnineral railways—is brighter; and as the number 
of furnaces lit has been increased, and as more than three-fourths 
of the revenue of the company is from the carriage of minerals, it 
may be believed that the increase in the traffic receipts, which set 
in as these furnaces to be re-lighted, will continue. The 
Furness line is one which serves a district dependent on pleasure 
traffic and on minerals, and as the latter has decidedly turned for 
the present, the result will be that the next half-year will be one 
of greater prosperity than has been known for some time, 


She has a 17 by 24 | @ 


NOTES AND MEMORANDA. 


In London during the week ending the 18th inst., 2415 births 
and 1499 deaths were registered. The annual death-rate per 1000 
from all causes, which had steadily increased in the four preceding 
weeks from 17°4 to 21:9, declined to 18°8 During the first eleven 
weeks of the current quarter the death-rate averaged 18°2 per 1000, 
and was 2°9 below the mean rate in the corresponding t) 
the ten years 1876-85, 


A PAPER was recently read before the Paris Academy of Sciences 
‘On the Means of 


MM. A. Bérard and H. Léauté. The writers describeed what they 
consider a trustworthy governor, applicable especially to machin: 
used in the manufacture of ee. For the apparatus it 
claimed that, while giving the required uniformity of action, it 
os ma tag ormal increase of speed, so dangerous in this 
ustry. 


An “ Account of the Hurricane of March 3rd-4th, 1886, over 
the Fiji Islands,” was read at the Meteorological Society, last 


week, by Mr. R. L. Holmes, F. R. Met. Soc. This storm was the | t 


most destructive that has ever been known to occur in the Fiji 
— The lowest barometer reading was 27‘54in. at Vuna, in 

viuni, The storm was accompanied by a great wave from 18ft. to 
30ft. in height, which swept over the land and caused an immense 
amount of damage. It was that fifty vessels were wrecked 
and sixty-four lives were lost during this hurricane. 


THERE were 13 boiler 


persons 
was 22, against 45 in 1884, and 55 in 1883, the number of fatalities 
being 11, against 12 and 23, while ge eee were badly injured 
and nine slightly injured. e boi which omen, three 
were vertical, eight horizontal, and two tubular. e cause of 
explosion was in three cases local ing of plates, in three 
cases want of water, in two cases defective construction, and in one 
case each excessive incrustation, high pressure, faulty action of 
tabes, weak and defective construction, and careless attendance. 
many in the number of explosions, as in that of fatalities. 
A PAPER was recently read before the Cambridge Philosophical 
Society entitled “‘An attempt to a certain Geological 
Substratum of Henry’s 
Law of the Absorption of Gases by Liquids,” by Rev. O. Fisher. The 
that a liquid substratum exists beneath the earth’s 


burn | crust, and that this consists of fused rock holding chiefly 


water above its critical temperature, in solution. water is 
supposed to be that which is given off so largely in volcani 
eruptions. If such be the constitution of the substratum, the 
reactions between it and the crust will largely depend on it, and 
also the tidal effects.” The problem on this substratum notion is 
worked out in the paper,and numerical results, which are said to 
with facts—of course they always do—are 


AT a recent meeting of the Society, a was read “On 
Jacobi’s ro of Equilibrium for a Rotating of Fluid,”-by 
Professor G. H. Darwin, F.R.S. Jacobi was the first to prove that 
a mass of fluid in the form of an ellipsoid, with three unequal 
axes, is in equilibrium when rotating about the smallest of 
the three axes. The determination of the axes in terms of the 


. If o be the density of the fluid, w the 


AT a recent 
was read on “The Electrolysis of Ammonic Sulphate,” by 


boiling, persul; 

solution, When sulphuric acid that has been electrolysed is exactly 

neutralised with baric hydrate, the precipitate filtered off and the 

liquid boiled, baric sulphate is precipitated ; at the same time the 

been 


the | thrown down on the addition of baric 


burning, does so before placing it in the kiln. 
“A crushing mill breaks it into small Bsc which are auto- 


e , and thus render every particle of it amenable to 
the action of heat. Finally, a mechanical arrangement conveys it 
, which a man as the powder arrives. The whole 
operation is thus continuous and automatic, which of itself is a 


cement are its greater whiteness of colour, durability, and freedom 
from liability to unequal shrinkage, which causes fire cracks.” 


HERR SCHUMANN has compared. 
cement made from basic blast furnace slag, erroneo' termed 
‘*Puzzolan cement,” with Portland cement, and finds the latter 
preferable for all the usual purposes, Puzzolan cement hardens 
very slowly, and its final hardness is inferior to that of Portand 
cement, which latter also offers greater resistance to the passage of 
water through it. Cement made from slag may be used as an 
addition to lime mortar, the quality of which is thereby improved, 
but its admixture to Portland cement deteriorates the quality of the 
latter. Herr Tetmai Schwei. Bauzeitung, 1886—examined 
slag cement, as regards its formation and applicability. He finds 
that to increase its cohesive power it is be important to granu- 
late the slag before mixing it with lime. jis is probably owing 
to the change rl por the molecules undergo when the hot slag 
is suddenly cooled by being thrown into water. The slag also loses 
thereby a small portion of its sulphur, and part of the silica is 
rendered soluble. Acid slag is not applicable for the manufacture 
of cement, and a slag in the thin white-hot state is most suitable 
for granulation, thus ome @ very uniform product. The per- 
centage of lime in the must not exceed a certain limit, for, 
whereas a slag containing 47 to 48 per cent. lime is most suitable, 
a slag containing 51 per cent. lime is useless for the preparation of 
cement, If the proportion of lime to silica decreases to one, the 
slag cannot be used without an extra addition of lime to make up 
for the deficiency. No conclusive experiments exist about the 


influence of sulphur on the properties of the cement, but a large! 


amount of sulphur must, at any rate, be avoided. 


—Deutsche Bauzeitung, 1886— | Dry Dock 
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description of the ic acid, or the 


AT the last meeting of the Witham Commissioners Mr. J. E. 
Williams, M.LC.E., the completion of the Steeping 
River and Wainfleet Haven Improvements. The works have been 
carried out with great expedition and within the Parliamentary 
estimate. 

CIRCUMFERENTIALLY 


corrugated wee iron and steel tubes 
for steam and water are made by the Wainwright Manufac- 
turing Company of Philadelphia, the flexibility of the pipes being 
claimed as a t advan’ as against bending and other stresses 
which cause fracture of plain pipes. 


Sik WILLIAM ARMSTRONG and several other gentlemen, and 
also the Council of the North-East Institution of Engineers and 
Shipbuilders, have been appointed a committee to make the 
inquiries essential to the establishment of a class of naval architec- 

ure and marine engineering in connection with the Durham 
College of Physical S in Ni tl 

TuHE lately inaugurated Midland Counties Miners’ Federation is 
making decided ess. Propagandist meetings in connection 
therewith are being held in North and South Staffordshire, the 
Cannock Chase, Shropshire, and Warwickshire. At a confi 
held in Wolverhampton on Monday, ep 


tations were appointed 
to settle disputes at the Pelsall Hall Brereton collieries. 


Messps. ROBERT STEPHENSON AND Co., of Newcastle-on-Tyne, 
have now added to the business of locomotive and marine engi 
—for so many years carried on at South-street, Newcastle-on-Tyne 
—that of iron and steel shipbuilders, lately carried on by Messrs. 
Macintyre and Co., at Hebburn, and are now in a ition to 
undertake the building of iron and steel vessels, fitted complete 
with machinery, or the repairing of vessels and their machinery. 

THE new colonial passenger paddle steamer Horatio, built by 
Messrs. C. S. Swan and Hunter, Wallsend-on-Tyne, for Messrs. 
ey Son, and Co.’s service in British Guiana, and engined by 

essrs. Black, Hawthorn, and Co., Gateshead, recently arrived 
safely out at Georgetown, and is highly spoken of in the Colonial 
Gazette of the 8th November, having attained a speed of over 13 
knots on her first run, being the fastest passage on record of vessels 
on the station. 

American Mechanical Engineer says :—‘* A new iron smoke- 
stack is in course of erection at the rolling mill in Paterson, and 
while a man was working on its top, one of the guy ropes broke, 
and the ponderous pipe fell over the top of the engine-house. As 
it toppled the workman lost his equilibrium, and fell feet foremost 
inside. He commenced falling at a terrific rate; but as the pipe 
came nearer and nearer towards a horizontal frm is speed 
decreased, and he brought up in the bottom of the boiler much 
ane and shaken up, but uninjured. He fell a distance 


THE steamer Florence Ri 


crank. Steam is — by one large steel boiler, working at 
150 Ib. pressure, with three corrugated furnaces 4ft. in e: 
diameter. The improved machinery is contained within the original 
bulkheads and occupies considerably less space in the ship. The 
trial was satisfactory, and the steamer immedia 

to Newport to load. 

“* SECRETARY WHITNEY,” says the Army and Navy Register, 
‘has finally decided on giving the contract for building the 
machinery; boilers, and hull of the twin-screw vessel, of 1700 tons 
displacement and 3300 indicated horse-power, to Cramp and Sons. 
This is the craft usually designated as ‘Gunboat No. 1.’ Quitean 
important innovation is in the specification for condensers. 
Instead of the old-fashioned cast iron shell, weighing oftentimes 
half as much as the entire machinery, Gunboat No, 1 will have 
‘the shells of condensers cylindrical and made of brass.’"” We 
have here another proof of the antiquated condition of marine 
engineering in the United States. Condenser shells of brass, gun 
metal, or copper, have been used in England and France for very 
many years. 

TuE Dudley Chamber of Commerce have just had before them a 
communication from their secretary on the —s the Boiler 
Explosions Act, 1882. The communication sta that it was 
likely that the Government would soon proceed to further legisla- 
tion in the direction of compulsory supervision of boilers. The 
workmen were constantly clamouring for an extension of official 
supervision, forgetting that all increase of working expenses 
operated vigorously as to wages and trade. It was doubtful if 
such in ion would vent many accidents, for the causes 


which led to explosion developed suddenly. There would be no° 


inspection the periods of official inspection. The secre- 
was of opinion that there was no need for further legislation, 
the Chamber agreed in these remarks, 

THE operative members of the Iron Trade Conciliation Board 
have been called hig tg ad to consider in private a demand which 
has just been made by the Ironmasters’ Asecciation for a reduction 
of wages in the form of the abolition of certain “extras” of 6d. 

ton, and so on, which are now paid to the men in the millsand 
‘orges. The masters have put before the men’s agents a statement 
showing the difference which South Staffordshire occupies in this 
respect to other of the ironmaking districts, where the extras 
allowed are much fewer. The men’s leaders will discuss the 
employers’ claim at Wednesbury on Monday, and if they are unable 
to concede the terms demanded, the whole Conciliation Board will 
be together, and the decision of the arbitrator will be 
sought. The standard rate of wages at date is 6s. 9d. per ton. 


THE Secretary of the United States Navy has accepted the follow- 
ing bids for the construction of the new cruisers and gunboats :— 
Cruiser No. 2 (Charleston), Union Ironworks of San Francisco, at 
1,017,500 dols.; cruiser No. 3(Baltimore), Cramp and Sons, of Phila- 
delphia, 1,325,000 dols.; gunboat No. 2, the Columbia Ironworks and 
Company, of Baltimore, at 247,000 dols. Inthe case of 
gunboat No. 2, no decision has yet been reached as between the bid 
of Reeder and Sons, of Baltimore, who propose to construct the 
vessel according to the plans of the Department, and the bid of 
Cramp and Sons, of Philadelphia, whose proposal contemplates the 
construction of the engines after their own designs. Although the 
Union Ironworks, of San Francisco, put in the lowest bid on 
cruiser No. 1 (the Newark), yet as the figures exceed the maximum 
amount fixed in the Appropriation Bill, the Secretary was unable 
to accept their bid. 

THE main building now being constructed on the grounds of the 
American Exhibition of the Arts, Inventions, Manufactures, 
Resources, and Products of the United States, at Earl’s Court, 
Kensington, is unique in several res; , and Will in itself be a most 
interesting exhibit. The entire framework of the structure is 
composed of steel rails, such as are used in constructing railways. 
Two of these bolted back to back, with the T side out, make a very 
strong and really ornamental column. The only casting required 
is an angle piece and eye-bar, into which the ends of the rails are 

ipped. is frame will then be covered with plates of glass and 
sheets of corrugated iron. The qtarine® are many, including 
rapidity of construction—as an acre a week can be easily put up-— 
and economy, no skilled labour being required to put it up or take 
it down; and when finished with, the material is as good and 
marketable as when first purchased. is invention permits the 


construction of large temporary structures, which can be quickly 
and cheaply built, 


4 
In the r by Mr. Thwaite, published in our last impression 
chards, which has just been triple- 
png er nny by Messrs. J. Jack and Co. Liverpool, went on trial 
on Friday, the 24th current. The compounding has been effected : 
in this case by retaining the — engines, and adding a new 
engine forward of them. The altered engines have pistons 18}in., 
angular velocity of the system has hitherto been left in an analyti- 37in., and 48in. diameter, by Stin. stroke, each working on its own ee 
form, not well adapted for numerical calculation. In the 
present paper the formule are brought into a shape involving 
elliptic integrals, and, by the aid of mdre’s tables, a table of 
solutions is calculated| 
angular velocity, and 40 the mass, then, when #/4m0 = ‘09356, 
be Jacobian ellipsoid is revolutional figure with axes 1°1972, 
2, 0°6977. For smaller values of the angular velocity the 
axis increases and the two latter diminish. For example, 
when w*/4a0 = °07047, the axes are 1°899, 0°811, 0°694. 
= = = = a = = ammonic 
sulphate is in a U-tube provided with platinum plates 
as electrodes, nearly pure oxygen is evolved at the positive pole 
and hydrogen at the negative. For one volume of gas from the 
positive pole, a quantity varying between 4°7 and 5°4 volumes is 
evolved from the negative pole. A small amount of ozone is pro- > 
luced. On mixing together the electrolysed liquid at the poles a 
strongly alkaline liquid is obtained, containing a considerable 
quantity of “‘ active” oxygen. When the liquid is first neutralised 
with sulphuric acid, then treated with excess of baric chloride, and 
the baric sulphate filtered off, the liquid deposits baric sulphate on 
in France, the inventor and manufacturer of which is M. Vallin, : 
the director of a French cement works, the Gypserie de la Gare. 
The Scientific American says that M. Vallin, instead of crushing 
ground to powder. This is in turn again automatically placed on 
ieves, which shift it into pans or kilns heated by gas. R series of 
inclined plates, having a gyratory motion, agitate the powder in 
ere! dvantage. But still more important and appreciable is the [ 
act that all the particles of the cement are thoroughly burnt. M. 
‘ Vallin estimates that his method enables him to effect a saving of 
about 30 per cent. over those ordinarily adopted. Besides the 
of the the other claimed for this 
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STEAM HAMMER WITH WROUGHT IRON STANDARDS. 
MESSRS, b, AND S, MASSEY, MANCHESTER, ENGINEERS, 


AN IMPROVED STEAM HAMMER, 

In our “Lancashire Notes” ut November 12th reference was 
made to an improved form of construction introduced by Messrs. 
B. and S. Massey, of Manchester, in their well-known steam 
hammers, and a short descriptive notice was given of several 
they have recently made for the Government of Russia, for the 
New Zealand State Railway Department, and for one or two pri- 
vate concerns. We now give an illustration of this typeof hammer, 
which presentssomeimportant features. Theso- 
called wrought iron framing which has vsually 
been made for steam hammers is really a com- 
posite framing, with the lower part of wrought 
iron and the upper part of cast iron; but in the 
hammer illustrated there is no cast iron what- 
ever in the framing, even the slides and 
flanges being made of wrought iron or forged 
steel, not steel castings. The slides, it may be 
added, are solid forged slabs, rivetted to the 
standards and braced together by binding 
bolts and distant pieces. The falling weight 
independent of steam pressure is 50 cwt., the 
stroke 5lin., and the valves are so arranged 
that the hammer can be worked either single- 
acting or double-acting at the discretion of 
the attendant, the steam being either admitted 
to the top of the cylinder or shut off from it 
in a moment. The cylinder base is cast in one 
piece with the cylinder, so that the annoyance 
often caused by 2 leaky joint is avoided. The 
total weight exclusive of anvil blocks and base 
plates is about eleven tons, which is consider- 
ably lighter than in an ordinary hammer of 
very much less strength. This form of con- 
struction is more costly than the ordinary 
type of framing, but it secures two important 
advantages by giving greatly increased 
with a very considerable saving in weight. 

It is not necessary that we should describe 
the valve gear of this hammer, as, with the 
exception of the valve itself, this is obvious from the en- 
graving, and contrasts in a remarkable manner with the 
old form of gear of twenty-five years ago, when about six 
times the parts were necessary. 


LARGE SECTIONAL ORE CRUSHER. 


Txecrusher illustrated above, manufactured by theSavile-street 
Foundry and Engineering Company, Sheffield, is of the Blake type, 
the opening at the mouth 30in. wide by 12in. depth, and is one of 
the largestever made. It is the second crusher of the same size 
made, and in consequence of difficulty in transit and the great 
weight when together, it is made in sections, each section inter- 
locking in a manner which Mr. Hall adopted some yearsago. The 
whole is held together by eight through bolts, which, how- 
ever, have no strain to bear. All the parts are planed together, 
and no part exceeds 2 tons 10 cwt., as many parts as possible 
being brought down to about a ton. 

One of the noticeable features in the machine is that it is 
driven by friction, the frictional driving being effected by a 
pair of improved toggle-jointed friction blocks working against 


present instance, and 

to avoid a countershaft the belt drives from the’ fly-wheel 
of an engine working other machinery not necessarily dependent 
upon the crusher, so that it was necessary to arrange a means 
stopping and starting without influencing other operations. 
This is a condition of things often existing, but hi the 


only available way was by a shifting belt—well enough in the 
HALUL’S ORE CRUSHER. 


case of small ore crushers, but totally unfit for such large 
machines as this. The special object of the machine is to 


fire-clay, and other materials less hard than ores, quartz, &., 
and as such material is required to be reduced in large quantities 
to pay for the operation, 2 machine of large dimensions is neces- 
sary. The excentric shaft is of Swedish steel, and is fitted into 
Babbit metal journals of unusual length. The jaw and jaw 
bearings are bored, and a steel shaft turned all over secured 


to regulate the degree of fineness product ‘are i 
The various other parts are of great strength, and steel seatings, 
easily renewable, are fixed in the jaw, the connecting-rod, and 
block, wherein the toggles work. A massive Pf | is pro- 
vided, and a special driving pulley; the belt is, of course, alwa; 
running, but the attendant can stop and start the machine 
a hand-wheel and screw at any moment with the greatest ease. 
The method of operating the jaws, though not shown in the 
engraving, are very well understood, and consist of the excentric 


spindle and the toggle pieces. 


therein. Adequate means of opening and closing the jaw | their 
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THE PHYSICAL SOCIETY. 


A parer on “The Influence of Change of Condition from the 
Liquid to the Solid State on Vapour Pressure,” by Prof. W. Ram- 
say, Ph.D., and Sydney Young, D.Sc., was read at the last 
meeting. The authors refer to some experiments published in 
Wiedemann’s Annalen, vol. xxviii, by W. Fischer, on the 
above subject, which show that the vapour pressure of ice and 
solid benzine are less than those of water and liquid benzine at 

the same temperatures. By using the for- 
mula p = a + bt + cf to express the rela- 
tion between the 


absurd result that the r pressure of liquid 
benzine is not identical with that of solid 
benzine at melting point. If the above for- 
mula be replaced by 
shown that the anomaly disappears. The 
authors have measured the vapour pressures 
of solid and liquid benzine by the dynamical 
method, and obtain results agreeing closely 
with those of Fischer determined statically. 
also calculate the vapour ure of 
solid benzine from that of the liquid, using the 
formula 
Pei. = Pe - (P, (Sythe 


where P; and P}; are the vapour pressures of 


rive at two important results. (1) That for stable 
bodies such as alcohol and ether, the density of their saturated 
vapours increases with rise of temperature, whereas, for bodies 
such as acetic acid and nitric peroxide, the vapour density attains 
a minimum at a certain temperature, and increases with either 
rise or fall of temperature. (2) The heat of vaporisation of 
alcohol decreases with rise of temperature, but that of acetic 
acid attains a maximum at about 110 deg. C., and decreases with - 
rise or fall of tem From these results the authors seek 
to prove that the difference between stable liquids and their 
vapours consists in the relative proximity of the molecules, this 
proximity being greater in liquids than gases, and that the 
molecules of stable liquids are not more complex than those of 

ir gases, Professor Pickering dissented from this view, and 
thought that the molecules of liquids are aggregations or com- 
pounds of those of the gases. 


Tue Great EASTERN vessel will be sold 
has been spent on her in cl: and 
as is well known, and have the of — 
for exhibition purposes, 
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the inner periphery of the belt pulley. The belt speed for this ee 
| class of machinery is over 2000ft. per minute, and the belt is —— 
| 
— saturated vapours, Fischer arrives at the 
= 
\ 
wo. = 7 
= 
it the solid and liquid at temperature ¢, = 
HH heat of vaporisation of liquid, and F;_, = heat 
: of fusion of solid at temperature — 4. The 
== numbers so obtained are in accordance with 
i = 4 those determined experimentally. 
Another paper, on “The Nature of Liquids 
as shown by the Thermal Properties of Stable 
and Dissociable Bodies,” by the same authors, 
was read by Prof. Ramsay. From experiments 
Z _ on the vapour density and heat of vaporisation 
a 8 eee of stable and dissociable bodies, the authors ar- 
prepare quartz and ores of all descriptions for the stamps or 
other subsequent reducing operations. Of the heavier ores it 
will crush from 300 to 350 tons per day. By a little modifica- 
. ———————- tion the machine may be made to crush diamondiferous soil, 
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PIANOFORTE FITTED WITH PEDALS. 
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APPLYING ORGAN PEDALS TO PIANOFORTES. 


Mr. H. T. Wepvakg, of Berkley-road, Regents Park, exhibited 
last year at the Inventions Exhibition a pianoforte fitted with 
an arrangement of pedals, which a a good deal of atten- 
tion at the time, and is, we believe, held to be a very complete 
solution of a neat mechanical problem. We illustrate the in- 
vention by the accompanying engraving. 

The object of the invention is so to apply pedals to pianofortes 
that a small movement of the atieel shall cause the note 


will be seen that the general arrangement for one key consists in 
a pedal and pair of bellows B, and the receiver, the receiver 
. being much than the bellows. A isa fixed board con- 
stituting the upper portion of the receiver, at the back end of 
which is hinged a similar board the edges of which are joined by 
any flexible material to those of the upper board C. Upon the 
under side of the lower board is a projecting arm D, which is the 
means by which the movable part of the receiver is brought 
down corresponding with a similar movement of the 
Upon the fixed board, and at the end nearest to the back of 
the pianoforte, is a small bellows B hinged in a reverse position 
e receiver below it; the reason for such relative position 
will be apparent. The upper board of the small bellows is 
aap at the edges by any flexible material to the lower board 
a similar manner to the receiver just described, The free- 
board of the said small bellows carries a short arm, from 
which connection is made by suitable rods or levers to the keys 
or to a separate action as may be desired. AtC is a small valve 
for the escape of air, in order to allow of the perfect return of 
the receiver. A of communication is also made 
between the bellows and receiver at D, through which air is 
either drawn or forced; thus when the receiver is inflated the 
bellows is collapsed, and when the small bellows is inflated the 
receiver is collapsed. 
Upon the pedul being depressed the free board of the receiver, 
. 3, is pressed down and the air which was inside the small 
ws B being thereby suddenly drawn out, the said bellows 
immediately collapses and a note is struck as suon as the pedal 
been depressed about one-third of the whole distance it has 
to travel. A loose strap F, which is made to surround both the 
lows and receiver insures the small one remaining colla; as 
long as the is kept depressed in order to keep the damper 
off the strings during the same duration of depression. Upon 
the pedal being released the spring, which during the inflation 
of the large receiver has been compressed—see Fig. 3 —is used for 
returning the lower board of the large receiver. 
Upon the lower board of the feeder is a stud E which passes 
upwards through the of communication between the 


bellows and receiver, the top point of which stud upon 
the upper board of the bellows and pushes upwards the lower 


board of the receiver, This stud or pin simultaneously pushes 
up the top board of the bellows—see Fig. 2. 

It is claimed that the application of this improved pneumatic 
lever in conjunction with the organ pedals to pianofortes give a 
perfect imitation of the pedals used in organs, and facility of 
touch in the practice of organ music, as in a pipe or reed instru- 
ment, is thus obtained, 


CRANE'’S VENTILATING WARMING COILS. 


TuEsE coils, as in use in the London Board Schools, are 
described as a series of upright columns, connected with top and 
bottom boxes, through which the water or steam circulates. 
Inside of each column is a 2in. pipe, with both the ends open. 
An opening through the wall next the heater, with air grating, 


is made to the under side, to admit fresh air, which is caused to 
rise by the heat of the pipes through the inner tube, and being 
warmed on its way, passes out of the top grating and thus enters 
the room. The room is thus supplied with clean warmed air. 
The apparatus is made by Mr. Robert Crane, 3, Stockwell Park- 
road, London, 8.W. 


Navat ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—W. H. C. Gale, chief engineer, 
to the Helicon, pointed, on p tion, to date from December 
1st, 1886; Frederick Mitchell, engineer, to the Australia; Walter 
Coleman, gineer, to the Pembroke, additional ; Henry Humphrey, 
assistant engineer, to the Mersey; Edward Matthews, chief engi- 


neer, to the Northumberland; George A. Haddy, chief engineer, 
to the Arethusa, 


THE HYDE DUPLEX BOILER. 


THE accom: ing engravings illustrate a boiler the con- 
struction of which is so simple and so clearly shown that no 
description is necessary. It is of that description in which cross 


fire tubes are fitted to a vertical boiler, and is in many respects 
a result of the development which has taken place of late years 
in the art of stamping and welding iron and steel plates. We 
are informed by makers, Messrs. Tinker, Shenton, and Co., 


of Hyde, near Manchester, that it is capable of evaporating 
11°3 lb. of water at a temperature of 160 deg. per Ib. of coal, 
or 12°2 lb, of water at the temperature of 212 deg. per lb, of 
best coals, 


THE STEAMSHIP HUDSON. 
By Prorgssor Dg Votson Woop. 


In Tue Encrnegsr for October 6th, 1876, is a worthy mention 
of the three steamships of the Cromwell Line—New Orleans, 
Knickerbocker, and Hudson—running regularly between New 
York and New Orleans, special mention being made of the 
Hudson. The most remarkable, and at the some time interest- 
ing feature in regard to the machinery is the fact that the pro- 
peller is driven by a single cylinder engine in which the steam 
expands from twelve to eighteen times. It may be interesting 
to -your readers to know the condition of the engines after 
twelve years of service. During the month of May of this year, 
1886, Messrs. C. D. Blanvelt and W. L. Haynes, students in the 
senior class of Stevens’ Institute of Technology, Hoboken, N.J., 
made a round trip on this steamer, making tests of the boilers 
and engines, and from their thesis I extract the following :— 
“The engines were built by Pusey, Jones, and Co., in 1874. 
On this trip they were run continuously from port to port with- 
out heating boxes or other cause for stopping. Three ten-hour, 
one sixteen, and one twenty-hour test were made during the 
trip, with the following average results at full speed :—Revolu- 
tions per minute, 57°65; absolute boiler pressure, 81°27 lb.; 
condenser pressure, 3°2]b.; horse-power, 801°64; cut-off, x45 to 
fr ; condensation, 4 percent. Although full tests were made 
of the boilers yet it is not advisable to give the results in this 
place, because their evaporative power was known to be inferior 
on account of their age and condition ; but when we consider 
that there was no special preparation for the trial, that the coal 
was of ordinary quality, and that it was an everyday perform- 
ance, there was determined the fact that an average of only 
3-1 Ib. of coal was used per horse-power per hour. The aver- 
age piston speed for the seventy hours observed was 690ft. 
per second.” ‘ 

The engineer of the company, in an article in the Mechanical 
Engineer, New York, for October 13th, 1886, says :—“ These 
engines are superior in economy to any compound engine, using 
the same boiler pressure, known to the writer. When the ex- 
pansion exceeds, say, sixteen volumes, compound engines are to 
be preferred.” The amount of cylinder condensation was 
remarkably low. The writers stated that “it was noticed that 
when the indicator fittings were permitted to be open for the 
entire stroke, the escaping jet appeared «fa bluish colour for a 
distance of two or three inches from the outlet.” It is scarcely 
necessary to say that the cylinders were steam-jacketted. At 
one time, at slow speed, the cut-off was ;',, during which tLe 
computed condensation was 12 per cent, 
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given as rejuired to the said note. iden 
The pedals are applied to enable organists to have pedal 
practice with a piano, 8 
This object is attained by an apparatus somewhat similar 
to the pneumatic action in organs. The pedals formed in 
the usual manner are mounted in a frame near the base. It ' 
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THE CONSTRUCTION OF HINGE-JOINTS OF 
ARCHED IRON BRIDGES. 


Tue followirg is an abstract of a paper in the Zeitschrift des 
Vereines Deutscher Ingeneure of the 2let August last, by 
Herr L. Backhaus, of Duisbourg:—“The novelty in the 
system of the railway bridge spanning the Magdalena river 
near Honda, in Columbia, drew the writer's icuJar attention 
to the construction of hinged-joints. He made it a special study 
to examine whether an arch with five joints was a good type to 
adopt, and whether hinge joints simply resting against the skew- 
backs should be used in practice. Some desi he found, 
were too much guided by theoretical considerations alone, while 
others took no notice of theoretical principles. In designing the 
skew-back joint, the following questions have to be considered. 
(1) How far does the construction answer the theoretical prin- 
ciples involved? (2) How are the theoretical principles upon 
which the calculations are based applied to the execution of the 
details ; or, how can the assumed theoretical principles of the 
joint be practically applied and carried out with the mechanical 
means at our disposal? It is not an easy matter to combine 
theory and practice in this case, for we have to deal with great 
forces, important conditions, and friction. To explain the con- 
ditions under which such structures work, let us consider how 
the forces act in a straight instead of in an arched girder. The 
main points are similar to one another, are more easily explained, 
and better understood in the former than in the latter case. The 
bearings must he designed, firstly, to allow a certain amount of 
deflection in the vertical plan of the girder, on account of the 
vertical load ; secondly, to permit free expansion and contraction 
on account of the difference of temperature or to the load ; 
thirdly, to let transverse deflection take its free course as due 
to wind pressure. In bridges with open permanent way, that is, 
without top bracings or top wind ties, the bearings should be 
so arranged as to permit a slight transverse deflection of the top 
booms of the main girders, whenever such is caused by the 
vertical deflection of the cross girders. Such open bridges are 
mostly of short spans, with the permanent way at the bottom 
of the girder, and especially parabolic girders, or of Schwedler’s 
system. 

me Short span bridges, however, do not require bearings of such 
refined construction ; there the main girders are placed on cast 
iron bed plates, while the bridge is fastened to the bed plates 
and masonry on one side only. The bridges remain free on the 
other side, where the bed plates only are fixed to the masonry. 
In this case the bed plates form the joints of the bridge ; but 
though they are not constructed as such, they have the same 
work to perform. The deflections, however, are so small that the 
arrangement answers the purpose. In bri from 50ft. to 60ft. 
span and upwards the bearings must be so designed that a free 
deflection and a free expansion and contraction of the gi 

can take place. A simple and effective method of obtaining this 
consists in placing the girders on one side upon a fixed joint, 
which the author terms a tip bearing, as shown in Fig. 1, and 


Fic.! Fic .2 


on the other side on a roller bearing, as shown in Fig. 2. These 
simple bearings are very effective, and prevent any motion of the 
bridge ; the friction caused by the deflection or expansion is 
small, These systems of roller bearings cannot, however, be 
used for large spans, as the only roller of the tip bearing would 
have to be made of too great a diameter. In still larger spans 
the tip bearing—Fig. 1—is then placed upon a series of rollers 
which run on a separate plate. This arrangement led to the 
construction of the standard tip-roller bearing now generally 
used, as shown in Fig. 3. An extra spherical roller or ball and 
disc, forming another type of roller bearing. is inserted, as shown 
in Fig. 4, in case transverse deflection caused by wind-pressure 
takes place. This occurs in comparatively long span but narrow 
bridges. Finally, in very careful arrangements for open bridges 
each o} y inserting a roller parallel to mgitudinal axis 
of the bridge, as shown in Fig. 5. In the similar hinged joint 


Fics 


with fixed bearing, the bottom rollers only would have to be 
taken out. To avoid the production of secondary stresses in the 
‘main girders which cannot be 


determined with certainty, it 
seems necessary to make use of such elaborated i 
Secondary stresses are to be understood as those caused 
the work not being carried out in accordance with the theoretical 
are ; moreover, all those which are produced thr. 

or unknown imperfections in the the execution of 
work. It is not intended to examine how far the above designs 
of the bearings prevent secondary stresses, as they belong to 
bridges of statically determined systems, It will be important, 
however, in the following cases, as they belong to the class of 

i i these 
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to find out the stresses, it is necessary to adopt assumptions 
which are more or less certain. This causes factors to be intro- 
duced in the calculations which are not correctly defined, and 
wrongly designed bearings or hinge joints would only increase 
the introduction of incorrect factors. 

“The arched bridges are classified according to the mode of 
calculation, but not to the system of construction. There are 
three systems :—(1) Arched bridges, without hinge joints and 
with fixed ends ; (2) arched bridges with two hinge joints ; (3) 
arched bridges with three hinge joints. Independent of the 
form of the arch, it can be assumed that arched bridges are 
structures in which vertical loads juce inclined pressures 
upon the skew-backs. A curved girder is not necessarily an 
arched girder. If such a girder is provided with rollers resting 
on horizontal bed plates, as shown on the left of Fig. 6, where 
the bearing allows a lateral motion to the points of support, then 
it is, as far as the agg hy are to are concerned, an 
ordinary straight girder ; if, however, the bearing is so arranged 
that no motion can take place, as shown on the right-hand half 
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of Fig. 6, then the girder is similar to an arched rib with hinged 
joints. In the first case the elongation of the arch is not pre- 
vented, and the stresses produced are taken up by the principal 
members of the girder alone, while the skew-back or abutment 
is only strained by its vertical reaction V. In the second case 
the arrangement of the bearing prevents any elongation of the 
arch ; the skew-back or abutment, formed of rock, masonry, or 
any other material offering the necessary resistance H, and oppos- 
ing the tendency to elongation. In conjunction with the dead 
load and the movable force V of the bridge, it unites into an 
inclined pressure R upon the bearing. There are also stresses 
produced in the arch in this case, but they are quite different 
from the former. The hinged joints of the different kinds of 
arched bridges must generally be arranged to fulfil the following 
conditions :—(1) The points of support must be secured against 
shifting. (2) The deflection produced either by the load or 
temperature must have its free course, without, however, 
changing the conditions upon which the calculations are based. 
(3) The erection must be carried out as correctly as possible, 
according to the assumptions of the calculations. The same 
conditions apply to the hinge joints at the apexes of the bays of 
bridges with three joints ; but they have, moreover, to fulfil the 
following conditions: (4) The apexes must be able to take up 
the vertical shearing forces produced there through unequal 
loading, without causing strains of sudden shocks or heavy 
vibrations. (5) They must offer security inst transverse 
shifting of the halves of the arch one against the other. 

“The principles upon which the designing of the hinge joints 
of the different systems of arches is based will be explained in 
the following :—In arched bridges without joints but fixed ends, 
the main point in the design of the skew-back bearings is to 
arrange it so that the arch under all conditions of stress 
remains constantly in close contact with the masonry abutment. 
This is the only case in arched bridges where there is no absolute 
necessity for a hinge joint. If there are, nevertheless, bridges 
of other systems—of hinges and joints at apex—which have no 
joint at the skew-back, they have to be considered as bridges 
with joints imperfectly made. The flexure to which an arch 
with fixed ends is exposed through the load and the tempera- 
ture indicates the effect it produces upon the bearings at the 
skew-back or abutments. The tangent of the arch at the point 
of support remains constantly at the same angle to the abut- 
ment. The temperature flattens the arch out, raises it, and has 
thus the tendency to form a curve with two points of flexure, 


are produced at the bearin; 
of loading. Whenever those 


tension in the outer layers of the arch is greater than 


through the dead weight of the arch is than the tension 
produced by ing moments, there is no tendency then 
prevent -the contact of arch with its . These are the 


main points to be considered in the designing of the bearings. 
In the first case, bearing and skew-back, or abutment, must be 
as intimately connected as if they were of one ing; while, in 
the second case, support by contact is sufficient. rigid con- 
nection between arch and abutment requires a rather full 
development of the arch at its base, in consequence of which this 
— is in exceptional cases only properly carried out. One of 

best-known examples is the large bridge over the Mississippi 


at St. Louis, designed by Eads. Each of this is com- 
posed of two braced tu as represented in Fig. 10, strongly 


to | simplifies the construction 


bolted to the shoes, while the latter are well anchored into the 
masonry of the abutment or are bolted to the shoes of the next 
across za These all the necessary 
conditions. For proper erection of the bridge, a key pi 

i esigned by isberger and Simons, built ove 

the Schwarzwasser, near Bern, affords an example for vl 
second case, in which the arch connections rest directly on the 


cast iron shoes, transmitting the pressure t> the masonry abut 
ment by.means of enlarged bed-plates. In books aa belles 
are enumerated, amongst arched bridges without hinge joints, 
the Margarethen Bridge at Buda-Pest, the Arcole Bridge in 
Paris, the Aare Bridge at Olten, the bridge over the Trankgasse 
at Cologne, the bridge over the Upper and Lower Rhine, near Basel, 
the Mosel Bridge, and many others. They cannot, however, be 
reckoned in the present group, as the immovable connection of 
arch and skew-back is not always used, and the bearings at the 
abutments are only incomplete hinge joints. They were no 
doubt treated as such in the calculations, and therefore belong 
to the following group of arched bridges with hinge joints :— 
This is the kind of arched bridges preferred, especially since 
Sternberg, Winkler, Eugesser, Weyrauch, Miiller-Breslau, and 
others improved and simplified its theory. The action of the 
bearings can be properly seen in drawing the deflection curves, 
The following curves are obtained by taking into account the 
vertical load at or near the centre of the arch and the effect of 
the temperature. The expansion or contraction through change 


of temperature produces a gentle raised or flattened ciirve, as 
represented in Fig. 11. The one-sided loading shifts the apex 
into the opposite direction, produces one point of flexure, and 
allows the change of the angle between the tangent of the arch 
and the bearing surface, as shown in Fig. 12. The load at 
centre flattens the arch, but produces only two points of 
flexures, as represented in Fig. 13. The dead weight of the 
bridge does not alter anything in the conditions, The curves of 
deflection being simpler, the calculations are accordingly 
simplified. It is quite understood that those curves are orily 
mathematical lines, which do not occur in arches built. Espe- 
cially in the latter case the radius of curvature only alters, as 
the curves will of course never pass from the positive through 
infinite into the negative sign, as the points of flexure would 
have to do, In all cases of different loading the arch swings in 
its plan round the abutment joint. Bending moments do not 
occur ; at any rate, it is the principal duty of the joint to pre- 
vent the friction in the bearing which endless them, and which 
has to be arranged accordingly. The next most appropriate 
disposition consists of the insertion of a pivot d between the 
bedplates of a straight girder bridge. This kind of bearing is 
-p) a straight girder bri is kind of bearing is 
bridge over the Arnheim-station, at several other road bri 
at Strassbourg, Frankfort-on-the-Maine, Mainz, and at a num’ 
of other smaller arched bridges for road and railway traffic. To 
secure in large bridges the correct position of the bearings or 
bed-plates, and for the proper setting of the arch, a special bed- 
plate M is laid upon the skew-back, while between the saddle S 
at the bottom of the hinge joint and this ground plate a number 
of keys are placed, upon which the joint rests, as shown in 
Fig. 14. To fix sideways the position of the saddle-piece on the 
skew-plate bed four keys P! are inserted. This system of 
joints is subject to produce secondary bending moments in 
the arch through the friction in the different pivots. To 
reduce those stresses the bolts are usually made as small 
as the case may permit. Where pivots of large sizes 
are required they are formed out of the bearing. This 
greatly, as shown in the general 
arrangement, Figs. 15 and 16. In the former it is the m 
part of the bearing which gears with its half cylindrical piece in 
the top half of the bearing fixed to the arch ; in the latter it is 
reversed, The regulations of the height and its sideway positions 
is carried out as before. Any side motion of the bearing to each 
other is prevented by notches or oe tee 
This system of arch-joints is used in a great number of bridges, 
as the Rubex Bri near Miihlheim, the bridge over the Rhine 
in Coblentz and Hochfeld, the bridge over the Spree at ‘the 
shipbuilding embankment near Berlin, the Tegetthof Bridge in 
Vienna, and the Douro Bridge at Oporto. Those bearings appear 
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a; ania as shown in Fig.7. With a one-sided vertical load the apex 
r: of the curve shifts to the opposite side of the load and forms a 
rare ele curve with three points of flexure, as shown in Fig. 8. With a 
Gy _ load at or near the centre of the bridge a depression of the 
PR GSai§ centre of the curve takes place, and a curve with four points of 
aaa ie WES flexure is formed, as shown in Fig. 9. The angle a between 
~- 4 aa arch and support remaining the same, bending moments 
eyaicmrss gs whatever be the manner 
moments are such that the 
[ + ‘a rough its own weight in the 
cross section, the contact between arch and abutment would 
cease at the side, where the tension stresses are, should the 
it is most important that the theoretical principles and the 
practical execution of the work agree as much as possible ; for, 
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licated in their details, especially on account of the \. 
coorke necessary for correct erection ; the Je of the 
bearing is, however, not altered. The moment of friction pro- 
duced increases with the size of the pivot. The moments of 
friction in abutment hinge joints are less injurious than in 
link jointe. Winkler proved that motion ceases as soon as a 
certain thickness of the pivots is reached, and the joint connec- 
tion consequently gets rigid and acts more like a rivetted joint ; 
he proved, moreover, that the sizes of the bolts can be propor- 
tionately, enlarged without injuring the mobility of the joint, 
the more the moments of resistance of the connecting links 
increase. The latter circumstance takes place at the hinge- 
joints of the bearings of arched bridges, where the pulling link 
is composed of a powerful arched rib, which possesses a moment 
of resistance of greab magnitude, and is often composed of the 
whole rigid arched framework. It is therefore not to be feared 
that the diameter of the bolt would become so great as to pre- 
vent the proper motion of the joint, and thus render it ineffec- 
tive. It is of course sometimes necessary to determine the 
effect of the frictions in the joint, to calculate its influence upon 
the arch, and to take it into account in fixing the different sizes. 
In any case, the designer should take the frictional resistance 
into account, as otherwise the design of the joint may become 
very defective. 


“In reference to the last-named system of bearing, it will be 
observed that some difficulty will be experi in the placing 
of the keys, and it will be found that some are tightly fitted on 
one side, while there is slacknees at the other. To avoid this 
screws are used, as shown in Fig. 16, to draw both parts firmly 

ther. After the erection is —, the screws are 
n out. One of the best methods of drawing the two parts of 
the bearing together, and to bring them into contact over the 
whole length of their bearing surface, by the bridge itself, con- 
sists in making the bottom part of the bearing to pivot round 


an inverted axis, as shown in Figs. 17 and 18, Such a system 

has been applied in the “ Lacture” design of the bridge over 

br Pia at Mainz, and was recommended by Brennecke in 
“ 


Amongst this system of bridges, there are also some in which 
the bearings are without movable joints, The ends of the arch 


not justify with- 
out a joint, even 

diameter of the required 
bolt exceed the limit allowed for it. The calculation assumes 
that the pressure in the bearing is transmitted to the 
skew-back or abutment in a point or in a certain line, 
which is the line of the centre of gravity of the cross sections of 
the arch, or the curve of bending moments. However small the 
deflections may be, the shifting of the centre of pressure at the 
bearing cannot be prevented. It lies sometimes above, some- 
times below, the centre line of the arch ; therefore secondary 
bending moments are produced, which it ia far more difficult to 
determine correctly than those uced through friction in the 
joints. If the latter act i , they assist in transferring 
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the pressure to the abutment bearing at the point theoretically 


assumed. Even assuming the friction to be so great in the 
joint that motion ceases, the arch would have to be considered 
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Ince-in-Makerfield, Wigan ; and in the subsequent clauses of the 
measure, to abandon the construction of a portion of the rail- 
way from Colborse to Spring’s Branch Junction (authorised by 


as one with fixed ends; but no one would base his calculati 
upon it as if it were a firmly secured arch. As example, it may 
be mentioned that the railway bridge of 215ft. span over the 
Mosel at Guls has no properly ‘oeteed abutment hinge joints,” 


PROSPECTIVE RAILWAY LEGISLATION. 


Tue railway Bills projected for next session are, as we have 
already stated, fewer in number than those of last year by five. 
This is only a slight falling off, but one rather looks for an 
increase than a decrease ; and further, the schemes promoted 
are in no case on a large scale. They relate for the most part to 
small extensions, the acquisition of land, the stopping up of 
roadways and footpaths, and the settlement of financial arrange- 
ments, Socata the aggregate of cont mplat2d operations 
is of sufficient magnitude to demand notice, as it will largely 
engage the attention and energies of numerous Select Com- 
mittees. Speaking roundly, there is scarcely a corner of the 
United Kingdom which is not affected in some degree by these 
various measures, and to each locality 
the intended works are, of course, of 
considerable importance. As these 
schemes progress through Parliament 
we shall follow them in our customary 
manner, but a glance at their general 
natvre in advance will be of interest, 
and possibly of some service to the 

le concerned. 

Each of the two underground com- 
panies has a Bill of a very miscellaneous 
character. That of the Metropolitan 
District Company proposes to amend 
various existing Acts with a view, 
a pe things, to the dissolution 
of two separate Committees 
appointed in 1879 for the maintenance 
and management of the western and 
eastern joint lines and stations—that 
ia, the li between the stations at 
Gloucester-road, South Kensington, and 
High-street Kensington, and the sub- 
stitution of one joint Committee for 
the management of these joint lines ; to 
investing the Railway Commissioners 
with fall powers for fixing the rates and 
regulating thé traffic on the joint lines, 
if the two companies cannot agree. In 
view of the conflict that has been carried 
on for the last year or two between these companies on these 
matters, some such course as that proposed is urgently 
needed. The Bill further proposes to revive and extend the 
time and powers limited by the Metropolitan District Railway 
Acts of 1882 and 1883 for the completion of the Acton Junction 
Railway and the West Brompton Junction Railway respec- 
tively. 


eon to construct a number of short lines to connect the 


tension in a direction where it is much needed. The general 
clauses provide for the usual powers, including ——- for 
working arrangements between the new line and the 
politan and Great Western Railways. 

The Great Eastern Company has given notice of a general 
_ Bill covering works throughout its extensive system. 

he operations affecting the metropolis comprise a line from 
Stratford-le-Bow to West Ham bya junction with the Channel- 
sea Branch Railway ; a line from West Ham to Channelsea by 
@ junction with the Stratford and Victoria Park Railway ; 
powers to widen, enlarge, and improve the Liverpool-street 
Station, and the lines leading thereto, commencing near the 
bridge at Norton Folgate, and terminating near the Two Swan- 
yard, Bishopegate. For these p the company asks power 
to reconstruct the bridges carrying Norton Folgate and a 
street over its railway, and to stop up a number of thorough- 
fares, courts, alleys, and so forth, between the Liverpool-street 
Station on the west, Bishopsgate-street on the east, Worship- 
street on the north, and Liverpool-street on the south. The 
other provisions in the Bill relate to more distant parts of the 
system, none of them requiring special notice. Among other 
proposals in its Bill, the South-Eastern Company asks leave to 
abandon the authorised Cranbrook ani Paddock Wood Railway, 
and to construct another in lieu thereof, commencing in 
Brenchley by a junction with the South-Eastern line near its 
junction with the Maidstone Branch Railway and terminating 
in Cranbrook. It also seeks power to enable it and the 
conservators of the Medway to make and carry out agreements 
with respect to the construction of works on the bed, shore, and 
soil of that river; to enable them and the Eltham Valley, Railway 
Company,or either of them, to the Eltham Light Railway, 
authorised in 1881, across and on the level of a public carriage 
road; and to purchase from time to time land, and to erect 
thereon dwellings for its workmen. Other clauses will 
provide that so much of the capital authorised to be raised and 
applied by the Act of 1885 as may be required for and in con- 
nection with the construction of the harbour works authorised 
at Folkestone may be raised as a separate capital ; and that 
these works, either alone or together with the works now 
forming the existing harbour at Folkestone, may be constituted 
a separate undertaking as to outlay, working expenses, tolls, and 
revenue, and enabling the Corporation of Folkestone to sub- 
scribe to the said separate capital. ; 

As might be expected, the great lines running north have 
presented the most important of the railway Bills, both in 
regard to character and extent. The London and North- 
Western proposal, in the first place, is to make and maintain 
three railways, to be called the Bamfurlong Junction Railways in 


the Company’s Act of 1883), to construct a railway to be called 


‘the Morecambe South Junction Railway, commencing in 


Slyne-with-Hest, Bolton-le-Moors, and terminating in Skerton, 
Lancaster; to widen a part of the Lancashire Union Railway, 
and to deviate a part of the Lancaster and Carlisle Railway. 
Further, the company seek to revive and extend the powers 
conferred in 1874, and subsequently, for the purchase of land for 
the construction and completion of the Buxton and High Peak 
Junction Railway ; and by other clauses powers are sought for 
on behalf of the London and North-Western Company and the 
Lancashire and Yorkshire Company as to certain works in 
Lancaster, and on behalf of the company and the Great 
Bho Company as to certain works and additional land in 
ester, 

Tn like manner the North-Eastern Com urpose askin 
Parliament to sanction a number of new ral a line ping 
mencing in Gateshead by a junction with the Team Valley 
Railway, near the Low Fell Station, and ending on the southern 
foreshore of the Tyne, near the Newcastle and Gateshead Gas 
Company’s jetty ; a railway beginning and ending in Wickham 
by junctions with the company’s Redheugh Branch Railway ; a 
line commencing in Chester-le-Street by a junction with the 
Pontop and South Shields Branch Railway, and terminating in 
Harratan ; another railway between Chester-le-Street and Keys, 
Lanchester ; a fourth, in substitution for the company’s exisiing 
railway, commencing in Selby, by a junction with the existing 
railway, and terminating in Barlby, Henningbrough, by a 
junction with the Hull and Selby Railway; a fifth line, from the 

ictoria Dock Railway, Hull, to the Hull, Barnsley, and West 
Riding Junction Railway, in Hull; and powers are also asked 
for with respect to the exercise of running powers over the 
portion of the Hull and Barnsley Railway between the termina- 
tion of the extension last mentioned and the Docks of the Hull 
and Barnsley Company. 

Among the schemes embodied in the Bill of the Great 


Northern Company are these : the extension of the authorised. 


line to Heanon, Derbyshire, carrying that on to Smalley, Mouley ; 
a deviation of the line from Dudley-hill to Low Moor, the line 
commencing in North Bierley, Bradford, by a junction with the 
company’s line under their Act of 1883, and terminating with the 
extension of the Pudsey Railway authorised in 1885; a short line 
in Tong ; and various deviations. Powers are also proposed to 
be taken to widen the railway at Holloway, at Three Counties 
Station at Grantham, at Nottingham, and between Lofthouse 
North Junction and Lingwell Gate, in Wakefield and East 
Ardsley. Other provisions relate to working arrangements with 
other companies, and to various financial transactions. 

The Manchester, Sheffield, and Lincolnshire Company’s Bill 
is of a different character from that of the measures last dealt 
with. Its first object is to confirm an agreement made between 
the Great Northern and the Midland Company, which involves 
the transfer by the latter company to, and the purchase by the 
Cheshire Lines Committee of a portion of the Manchester South 
District Railway. This Bill will also contain clauses empowering 
the company to subscribe to the funds of the Cheshire Lines 
Committee for the purpose of the purchase mentioned ; confirm- 
ing an agreement between the company and the Great Northern 
company; extending the contingent running powers of those 
companies under the 
railways 1 and 2 authorised by the company’s Act in i886, and 
the line forming the junction between the Great Northern Rail- 
way at King’s Cross and the Metropolitan Railway; enlarging 
the period for certain purchases and works, and so on. 

One other legislative project, and that a metropolitan, may be 
referred to in this first sketch of the Railway Bilis. Leave is to 
be asked of Parliament for the introduction of a Bill, first to 
incorporate a company, and then to authorise that company to 
construct various extensions of the West London Extension and 
Surrey Commercial Docks Railway. The first is a railway from 
Battersea through Lambeth, Newington, and Camberwell, to 
Deptford ; the second is a line from the first extension at 
Deptford to Rotherhithe ; the third is a railway from No. 1 to 
a junction with the London, Brighton, and South Coast Railway, 
near the bridge carrying the South-Eastern—London and 


- | Greenwich—line over the London, Brighton, and South Coast 


line—Thames Junction on Deptford Branch—the fourth is a line 
from Deptford at a junction with the proposed No, 2 line in the bed 
of the Grand Surrey Canal toa Junction with the East London 
Railway, near the south-east bridge over that railway ; 
the fifth is a line also from Deptford from a junction with line 
No, 2 to a junction with the South-Eastern Railway near the 
Rolt-street bridge ; and the sixth is a railway from the London 
and Brighton Railway—Thames Junction or Deptford branch— 
in Deptford to a junction with the East Londen Railway near 
the bridge carrying the Lendon and Brighton Railway over the 
East London. Other clauses deal with the construction or the 
stopping-up of various new streets, the making of shafts for 
ventilation, deviations, and the acquisition of land, &c., working 
and other arrangements with neighbouring corapanies, and 
among these numcrous provisions is one authorising the 
company to abandon, relinquish, discontinue, and stop up the 
Grand Surrey Canal and all its branches, arms, and collateral 
cuts—all of which are included in the expression “ the canal ”—~ 
and to relieve the company and the Dock Company from any 
obligation or liability to maintain and keep open for public 
traffic the canal or the works and conveniences connected there- 
with, or any part or parts thereof, and to extinguish all powers, 
rights, privileges, authorities, and easements of what nature or 
kind soever, upon, over, along, or in relation to or in any manner 
connected with the canal, or the towing-paths, locks, feeders, 
roads, bridges, wharves, quays, lay-byes, lands, buildings, 
grounds, tenements, hereditaments, works, conveniences and 
property belonging thereto, or used in connection therewith, or 
otherwise howsoever, and to empower the company to appro- 
priate and use the same, and the site thereof to and for the 
purposes of the intended railways, streets, and works, or other 
the objects and purposes of the Bill. 


towards rend jomestic electric lighti i 
out the Seat seat the dynamo has been made by the Union 


Electrical Power and Light Company, of 127, Cannon-street, 
London, who are bringing out a greatly improved form of storage 
battery, which we recently inspected at their offices. Each cell is 
contained in a wood casing measuring llin. long by Gin. wide and 
Tin. deep. The whole weighs 201b., and has a capacity of 115 
ampére ny Each cell contains six anodes and seven cathodes 
in a solution of sulphuric acid. The anode plates are prepared in 
@ new manner, which produces a substance possessing great 
porosity and conductivity, will bear transport, and can be stored 
dry for use at any time. The conductor is so protected as to pre- 
vent its oxidation, thus avoiding loss of capacity by the buckling 
of the electrodes, and the active material cannot become de 

or disintegrated. The cathode is spongy lead. 


t of 1860, so as to include the. 
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writer to himself, and bearing a 1d. postage stamp, in order that 
answers recei by us may be forwarded to ir destination. 
No notice will be taken of communications which do not comply 
with these instructions. 


W. W.— Wilson's treatise on ‘‘ Factory Chimneys” can be had from Messrs. 
and Co., Stationers’ Hall-court, B.C. 
(Birmingham).— We have not the detailed information for which 
you ask, The Agents-General for the several colonies can probably give it 
you. 


WATERPROOF HOSE. 
(To the Bdstor of The Engineer.) 
Sir,—Can of your readers state if there is an English maker of 
«American ” double cotton hose lined with india-rubber ? 
London, December 29th. ENGINEER. 


“PIPE AND BRICK SEWERS. 
To the Editor of The Engineer.) 


8re,—Will reader tell me what are the otventauss and the dis- 
advantages of pipe and brick sewers? How can the objection ~~ 
sewers be overcome ? W. E. 
Neath, December 23rd. 
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DEATH. 
Witutam E, C.E., son of Mr. Epmunp R.ca, of Willesley, 
, at St. George’s-square, 8,W., aged 42, Deo. 22. ; 
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THE IMPERIAL INSTITUTE, 


Tr will be remembered that not long after the scheme 
for forming an Imperial Institute was broached, an influ 
ential committee was formed to give the inchoate idea 
form and substance. The committee consisted of twenty, 
and it would, we believe, have been very difficult to 
suggest men better adapted to the work to be performed. 
We put their names on record here for future reference. 
We give them in the order in which they have signed a 
report published last Friday:—Herschell, Chairman; 
Carnarvon, Revelstoke, Rothschild, G. J. Goschen, Lyon 
ag oe Henry James, Henry T. Holland, H. H. Fowler, 
C. T. Ritchie, Fred. Leighton, President of the Royal 
Academy; Ashley Eden, Owen T. Burne, Reginald Hanson, 
Lord Mayor; J. Pattison Currie, Governor of the Bank of 
England; John Staples, Frederick Abel, Vice-President of 
the Society of Arts; J. H. Tritton, Chairman of the 
London Chamber of Commerce; Nevile Lubbock, Henry 


26 | Broadhurst, 


The report in question is a lengthy document, Those 
who wish to peruse it will find it in all the daily papers. 
It is to us very unsatisfactory, in that it. to all intents and 
Rorppeee, leaves matters almost precisely where they were. 

e say almost, not altogether; for on certain points the 
committee obtained information not available before; and 
on others they have made recommendations. Perhaps the 
most noteworthy and the most comforting of the latter 
concerns the management of the Institute. It runs thus: 
—“The committee recommend that a new body, entirely 
independent of any organisation, p Bars created 
for the government of the Institute. This body should be 
thoroughly representative of the great commercial and 
he colonies and India 
should have a fair share in the government of the Institute, 
and each colony should have special charge of its own par- 
ticular department, subject, of course, to the general 
management of the entire institution. The method of 
carrying this out would be by the charter, after 
full consideration by her Majesty in Council.” 

We may take the foregoing as typical of the good and 
bad features of the report; with its typical aspect we shall 
deal presently. Meanwhile, it is n that we should 
note that the recommendation that an entirely new govern- 
ing body should be appointed bears out all that we have 
already said weeks ago in this journal. Ostensibly the 
staff, officials, executive, under whatever name they are 
known, who have the South Kensington Exhi- 
bitions, and especially that of the present year, had a 
species of prescriptive right to take charge of the Imperial 
Institution. We find, however, that the twenty men, 
whose names we have given above, find that nothing con- 
nected with the old staff inclines them to re their 
interference with the proposed Institute with favour. 
Practically they have condemned them; they have no 
doubt tried them, and found them wanting. No depreciative 
mention is made of the old executive or staff. The com- 
mittee content themselves with the recommendation 
that a “new body entirely independent of any exist- 
ing organisation,” shall be appointed to govern the 
new Institute. This is just as it should be; and we 
may add that the old South Kensington men seem to 
have been aware of the fact long since, for we are in- 
formed that, throwing off the mask which it is now useless 
to wear, they are endeavouring to set on foot a scheme 
for converting the Horticultural Gardens into a species of 
Cremorne. The electric light machinery, the fountains, 
hydraulic work, the Chinese pavilion, &c, are to be 
bought, and the gardens are to be “run” during the 
summer of 1887 with bands, and concerts, and a variety 
entertainment. We have nothing to say inst . this 
scheme. It may be made to vide. Londoners with 
plenty of innocent out-of-door. enjoyment; but it is quite 
clear that the men of the variety-entertainment type are 
not indicated as the best men to manage the  aqj-s0er 
Imperial Institute. It is, too, pleasant to see the myth 
that the exhibitions were held to instruct ae got rid of 
finally, and the fact broadly admitted that the later exhi- 
bitions, at all events, were merely pegs on which to 
the outdoor entertainments given nightly with suc 
success in the Horticultural Gardens. No doubt one of 
the reasons which have led the committee to recommend 
the formation of an entirely new governing body is that 
those who managed the exhibitions have manifested as 
public servants no financial cupacity whatever, as a glance 
at the imperfect accounts tardily furnished in response to 
the demands of the Press will prove. 

We have said that the single recommendation we have 
quoted above is typical. It will be seen that it advises a 
certain thing to be done, but it supplies no information as 
to how it should be done. We find the same method 
working all through the report. Nothing can be more 
important than the governing body. On it in large 
measure will depend the success or failure of the Institute— 
at least this far, that it is certain to fail if the governin 
body is not what it ought to be, while there is a chance o 
success if it is. But the very influential committee we 
have named have nothing to suggest. They content 
themselves with the statement that all the details will be 


alt | settled by the Royal Charter of Incorporation. Again, we 


have no fewer than five special conditions laid down which 
the Institute must they say fulfil, but not a syllable is said as 
to how these are to be secured. ‘Take, for example, the first : 
“The display in an adequate manner of the best natural 
and manufactured products of the colonies and India, and 
in connection with this the circulation of typical collections 
throughout the United Kingdom.” 
Nothing on earth can be more vague than this. The 
word “adequate” admits of the widest latitude of inter- 
tation. It may imply the necessity for a building at 
east as large as the Crystal Palace, or something akin 
to the Indian Museum in Whitehall, It would but 


‘sarily very indefinite. 


w our readers to through the whole report 
pores Me and point out Sts lack of practical tendency. 
No one man, or body of men, would be competent, 
enlightened by this report alone, to take a single 
step. Matters ‘stand thus at the present moment:—It was 


su, that.an Imperial Institute was a fitting thing to 


establish during her Majesty’s Jubilee year. Nobody 
knows with whom the idea originated. Unkind, and no 
doubt thoughtless, persons say that it was mae by some 
person or persons at South Kensington, who felt that it was 
essential that some step should be taken to find them work 
as soon as the Indian and Colonial Exhibition closed. 

this as it may, the suggestion took root; but no one had 
any competent idea what an Imperial Institute was, or 
could be, or ought to be. Then acommittee was appointed 
to settle this weighty question, and the committee have 
supplied instead of a direct answer, a host of additional 
suggestions. This, it will be seen, does not help to clear 
matters up. Very large sums of money will be wanted, 
but no one can really say for what. At the time of the 
South Sea Bubble, one speculator of more than ordinary 
audacity, asked for subscriptions for shares “to carry out 
a project the nature of which shall be subsequently dis- 
closed ;” and he got the money he wanted. There is, it 
seems to us, a very close analogy between this story and 
that which is now being told concerning the Imperial 
Institute. 

Out of the obscurity comes, however, it is fair to admit, 
one ray of light. The Imperial Institute cannot have its 
home in or near the City. Concerning a site, the report is 
decided enough as to what cannot be done. Several places, 
it seems, are available. “The site of about five acres 
recently secured for the New Admiralty and War Offices 
is valued at £820,000, or rather over £160,000 per acre ; 
that now vacant in Charles-street, opposite the India Office, 
is less than an acre, and would cost at least £125,000; pro- 
bably another acre might be secured by private contract, 
so that the value of a limited site in this position would 
not be less than £250,000. It has been suggested that a 
single acre not far from Charing-cross might be obtained 
for £224,000. Two anda half acres on the Thames Em- 
bankment have been offered at £400,000; and it is stated 
that six acres might be procured from Christ’s Hospital at 
£600,000. ‘Another good central position has been sug- 
gested, consisting of two and a-half acres, which has been 
valued at £668,000.” What this site is has not been stated. 
South Kensington is, after all, to have the Institute. 
“ The attention of the committee was then drawn to the 
property at South Kensington eS the Commis- 
sioners for the Exhibition of 1851. is pro was 
bought outof the profits of that Exhibition, with the express 
object of offering sites for any large public buildings which 
might be required for the promotion of science and art. 
Under these circumstances the committee submit to your 
Royal Highness that the Imperial Institute may well esta- 
blish a claim for the grant of a site of sufficient magnitude 
on property bought and reserved for public institutions of 
this character. Though sensible of the objections that may 
be urged against the situation at South Kensington, the 
committee think that the advantage must be obvious of 
obtaining a sufficient site virtually free of cost, so that the 
whole of the subscriptions may be devoted to providing a 
building forand establishing and maintaining the Institute.” 
We venture to make a su ion to the committee. The 
Alexandra Palace, Muswell-hill, could be obtained for a 
comparatively moderate sum ; it is of no use to anyone as 
it is. The situation is delightful, the building well 


adapted for exhibitions, conferences, and discussions. The 


train service is not bad, and might easily be made better. 
A busy City man could, under the improved conditions, get 
to Muswell Hill as quickly as he could get to South 
Kensington, and with much more comfort. Let the 
Alexandra Palace be purchased and converted into the 
Imperial Institute. It may be argued that however 
suitable for the purpose the building may be, the 
site is so far out of London that the Imperial Insti- 
tute could not be of any use. Our answer is that it 
has yet to be proved that it would be of any use if esta- 
blished at South Kensington. It is, we think, too soon to 
say anything in detail concerning the suggestions made by 
the commitfee as to the work the Institute is to do. 
Already we find the hint that it is to travel outside its 
original purpose, as hitherto vaguely indicated, and to 
become a means of promoting technical education in our 
manufacturing towns. Here is the old South Kensington 
craze in full swing; but this, like a host of other ideas, 
really is not presented in a form to call for comment. The 
report is too indefinite for criticism. It will be time enough 
to deal with the functions of the Institute when we know 
at least a little as to what its functions will be. 


THE COST OF LOCOMOTIVE POWER, 


Mr. Jeans, secretary of the Iron and Steel Institute, 
is about to publish a work on “ Railway Problems,” a 
portion of which is devoted, to the cost of locomotive 
power on various railways at home and abroad. In this 
will be found a great many statistics, which at first sight 
appear likely to shed some light on the vexed question 
of the relative merits of English and American locomotives. 
It is to be feared, however, that this promise is not 
fulfilled. Indeed, Mr. Jeans is himself very careful to 
point out that several all but inexplicable puzzles are 

resented by his fi and that they must in all cases 
be taken with such qualifications that they are neces- 
It is, for example, well known 
that the cost-of locomotive power is a large percentage 
of the whole cost of working a railway. Mr. Jeans gives 
a table dealing with ten first-rate British railways, from 
which it appears that the difference in total cost per train- 
mile is comparatively small. At the one end of the list 
is the North British Railway, with an expenditure of 


2s, 2d. per train-mile; at the other end is the South- 
Western, with 3s. But we find that, while the cost of 
working the London and Brighton line, for example, is 
2s, 4d., the cost of engine power per train-mile being 
10°ld., the total for the Midland is the same as for the 
Brighton, but the cost of engine power is only 7‘7d, 
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Here we have a curious unexplained compensating action, 
which is not confined to the cases named. The figures refer 
to 1884. Mr. Jean hardly attempts to supply any explana- 
tion of the apparent discrepancies, yet it may be ib! 
to cast a little light on the matter. It would extend this 
article too much to deal in detail with these ten railways; 
we must confine our attention to two or three points. 


The first thing which strikes us is that, although the | th 


work done by the railways named varies, the total 
expenditure is remarkably constant. If we reject the 
London and South-Western line, with its exceptional 3s. 
train mile, we find that the difference between the 
orth British with 2s, 2d.,and the North-Eastern with 
2s. 7d., is only 5d., orsay one-sixth. The relations between 
the cost of the locomotive power and the total cost are so 
obscure that they appear to have no relation to each other. 
Thus, as we have said, although the cost of the locomotive 
power on the London, Brighton, and South Coast system is 
10°1d., while on the Mi it is 7°7d., the total cost 
per train mile is the same. Again, on the North British 
the cost of locomotive power is 6°5d., while the total 
expenses are 2s, 2d. On the London and North-Wes- 
tern the total cost is 2s.7d., while locomotive charges amount 
to79d. It appears, then, that the causes which determine 
the cost of locomotive power are largely distinct from those 
which determine the whole cost; and.it will be found, 
further, that there are really no grounds for drawing any 
deductions as to the relative economy and efficiency of 
locomotive engines on British railways from such figures as 
those we have quoted. For example, let us take the cost of 
coal; we shall not be far wrong if we say that on the North- 
Eastern it costs about 7s. ton, while on the London, 
Brighton, and South Coast it costs on the engine £1. Ifwe 
reduce the total consumption to a dead level of 30 Ib. per 
mile per engine, we shall have the cost of coal per mile on 
the first-mentioned railway in round numbers 1d., and on 
the latter 3d. Here, then, we — . one swoop 2d. a-mile 
against the Brighton engine. But this comparison is not 
that burned on the Northern line, although of coursenothing 
like 2d. a mile better; probably we shall becorrectif we say 
that it is about a farthing a-mile better. The London and 
Brighton Company has a very large metropolitan traffic, 
which seriously affects the engine expenses; but of this 
Mr. Jeans es no angen, Its goods traffic in- 
volves a great deal of shunting and standing about at 
stations, which means waste of fuel. Again we have to 
bear in mind that the total annual mileage of an engine 
has a very important effect. Now, on the Brighton Rail- 
way the mileage is 19,848, while on the North-Eastern it 
is 16,240. But the average annual expenditure on a 
Brighton engine is £742, while that on a North-Eastern is 
£728. The wages paid in the Brighton locomotive 
shops are higher than those paid in the North; and the 
cost of coal is, as we have said, nearly three times as much. 
It follows therefore that Mr. Stroudley’s engines are, by 
comparison, kept up for less money by a good deal than are 
the North-Eastern engines, although the actual cost is con- 
siderably more. But further, the work done by the engines 
on the North-Eastern is very different from that done on the 
London and Brighton lines, so different that there is hardly 
any room for comparison. We have purposely taken two 
railways far removed from each other in this case. Turn- 
ing now to two lines apparently worked under very similar 
conditions, namely the Great Western and the London and 
North-Western, we find the cost of locomotive power on 
the first-named is 7°7d.,and on the latter 79d.; while 
the total cost per train mile is for the former 2s. 5d., and 
in the latter 23. 7d. The cost of fuel will be about*the 
same for both lines, probably about 6s. per ton. But Mr. 
Dean spends annually on each engine £617, while Mr. 
Webb manages with £505. Sage the comparison 
here is all in favour of Mr. Webb. When, however, we 
turn to the mileage, we find that the opposite of this 
assumption is true; for the Great Western engines have an 
average mileage of 19,313, while Mr. Webb’s engines only 
make 15,422—by far the lowest mileage in the kingdom. 
Mr. Dean’s expenses per engine mile are, as we have seen, 
lower than Mr. Webb's, although his annual expenditure 
per engine is much higher. 

The figures given by Mr. Jeans are to the effect that the 
profits earned by American locomotives are much greater 
earned by and this is 
attri , in measure, to the annual mi 
of American It must not 
that this mileage is attended with very heavy 
repairs. Thus, for example, while on the Pennsylvania 
Railroad, the annual engine mileage is 26,000, the 
cost per engine is no less £1211 per annum; and as 
coal is very cheap, a large ogy of this outlay must 
be on repairs and renew We cannot now go fully 
into the question of engine mileage, but it may be stated 
to prevent misapprehension the annual mileage of a 
locomotive does not represent its total economic efficiency. 
It may be assumed that every engine has a certain 
mileage which it can run Without ag deg the shop for 
re 


Here the cost per annum would be increased 
cost per train mile might remain the same. Again, the 
mileage depends to a large extent on the standard of 
repair which the locomotive superintendent sets up. Thus, 
some twenty years ago, the London and South-Western 
Railway had the reputation for getting more miles out of 
its engines than any other line in the kingdom. It was 
also held, however, that South-Western engines broke 
down and interrupted traffic more often than any other 
locomotives. The North-Eastern Railway, again, had once 
the proud pre-eminence of contributing more than five- 
sixths of all the locomotive boiler explosions of the year. 
We have already shown in a former article that 


American locomotives break down in a way that would 
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not be tolerated in this country, and. such facts must not 
be overlooked. 

The general inevitable conclusion to be drawn from all 
or any fi dealing with locomotive engine expenses is 
that they are of little or no practical value as factors with 
which to estimate and determine the comparative merits 
of locomotive engines, because the conditions under which 
e engines work and the cost of the concomitants 
of their service are so variable. Take, for example, 
incidental ex and general charges. What pro- 
portions of these are counted against the engines, and 
what do they amount to? These really have nothing 
whatever to do with the actual running of an 
engine any more than the preaching of sermons on 
Sunday has to do with firing the 100-ton Woolwich gun. 
But the gun stands in the gun-factory books with 
15s. 4d. as its percentage of the stipend of the Military 
Chaplain, everything in the gun factory being charged 
against the guns. Nor will it do to draw deductions from 
such figures as to the relative merits, energy, skill, &c., of 
various locomotive superintendents, because these gentle- 
men have their policy shaped for them by conditions over 
which they have no control. For example, the annual 
mileage of a locomotive is not settled by its capacity 
for running, but the nature of the work, and by 
the wishes or powers of drivers and firemen. Thus, 
about 200 miles a-day may be regarded as the 
maximum for express drivers. This represents about five 
hours a-day actual work for the engine; but no engines can 
be kept in use at this rate, at least we have never heard 
of 60,000 miles being run in any one year, save under 
exceptional—we had almost said experimental—conditions, 
A difficulty lies in the circumstances of the trip. If, for 
example, an engine runs an express from London to 
Grantham—106 miles—in the morning, and takes it back 
in the evening, we have a total of 212. This engine could 
nut take another express train out in the same day, 
it could not leave its train until it had reached Peter- 
borough, adding 76 miles to the 212 already run, which 
would be a great deal too much. It is the most difficult 
thing in the world to add on just a few miles a day to a 
locomotive, which has in most cases to be worked on the 
all or nothing system. To get more out of engines than 
is got now would entail a system under which relays of 
drivers would have to be provided. Thus, the Irish mail 
might be taken by one engine from Holyhead to London, 
or vice versd. But it must be worked by a double gang of 
men. This method has been adopted in the Tnited 
States, under the title of “the first in first out system.” 
It has, we believe, been tried in this country, but has never 
taken root, and it remains to be seen whether it really 
means any economy. The most important result secured 
by its adoption would be that a smaller number of engines 
would suffice to conduct a given amount of traffic. is 


might or might not be a good thing. held that it 
was better to use up and buy Ags sg to spare his 


niggers. This policy is freely tried with locomotives in| Board 


the United States. It is not liked here. 

It is to be regretted, we think, that a general standard 
of efficiency for locomotives cannot be prepared ; but the 
thing is really impossible. It is, however, possible to set 
2 a number of standards, and try engines by one or some 
of these. Of such standards, however, we have alwa 
held that “ cost per train mile of 
leading, and we find nothing 
alter our views. 


wer” was the most mis- 
vanced by Mr. Jeans to 


THE LOCAL GOVERNMENT BOARD. 

Tue opening address recently delivered by Captain 
Douglas Galton, as Chairman of the Society of Arts, is 
calculated to tend to the glorification of that noble insti- 
tution, the Local Government Board. When an authority 
on sanitary matters thinks himself justified to pronounce 
ex cathedra that England in matters sanitary has attained 
a kind of millennium, it is only natural to infer that the 
Local Government Board has justified its existence, and it 
is —_ right that the high praise it deserves for so t 
an achievement should be meted out to it. Before, how- 
ever, we rush to cover with laurels an institution appa- 
rently so meritorious, it is our duty to make sure that the 
results with which it is credited have really been obtained; 
and here we shall be met with a serious difficulty. If, 
indeed, we content ourselves with the grandiloquent 
orations of sanitarians we shall arrive at a speedy and satis- 
factory conclusion. But when we turn from these flowery 
and airy performances to the more substantial domain of 
facts, we shall Seen, find ourselves confronted with 
the question, “ re are these improvements ?” and be 
quite unable to point to them. 

Nothing is so safe in inquiries of this nature as a syste- 
matic procedure. It would be advisable first to inquire 
into the position of the Local Government Board, its will 
and powers, and then to proceed to discover the improve- 
ments, if any, which it has succeeded in introducing, and 
more important still, the instances on record when it has 
omitted or neglected to do its duty. For obvious reasons, 
however, such a course would be im icable. In the 
space of a short article like this it would be impos- 
sible to give a full account of all this institution has 
done and left undone; nor could we easily compress into a 
small compass a full history of the origin and rise of the 
LocalGovernment Board, though a complete history of these 
would probably serve to disabuse the ic concerning its 
utility. We will, however, modestly content poss bs 
with raising only the hem, so to speak, of the golden veil 
of optimistic illusion through which our unfortunate, mis- 
governed countrymen are content to regard this beaureau- 
a octopus before which sanitarians worship and bow 

Own. 

It is well known that the General Board of Health, a 
most excellent and energetic body, made itself disliked on 
account of its activity. People did not care to have the 
nakedness of the land too minutely spied out, and in those 
days sanitation was in its infancy, which, to believe modern 
authorities, can no longer be the case. Consequently, 
the duties of the Board of Health were very properly 
transferred to the Local Government Board, and nobody 
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has ever accused that institution of sinning in the same 
direction. To further systematise our sanitation, an Act 
was oo in 1872 which divided the whole of England 
and Wales into rural and urban sanitary districts, The 
areas of the former comprised all parts of a union not 
forming part of an urban district, and the guardians of 
the union were to be the rural sanitary authority. The 
wers granted by the Sani Acts were to be trans- 
erred to the new bodies, and the appointment of inspec- 
tors of nuisances and medical officers of health was rendered 
compulsory. The Local Government Board, on condition 
of having a word in the appointment and dismissal of 
these officials, was to pay half their salaries. In 1875 
another Public Health Act was passed extending the 
power of sanitary authorities, and enabling authorities 
in rural districts to supply water, and if, upon the 
report of the surveyor, any house within the district 
was found to be without a proper supply of water, 
the owner was to be compelled to furnish the 
same. It was further enacted that “When complaint 
is made to the Local Government Board that a 
Authority has made default in enforcing any provision of 
this Act which it is their duty to enforce, the Local 
Government Board, if satisfied after inquiry that the 
Authority has been guilty of alleged default, shall make 
an order limiting the time for the performance of their 
duty in the matter of such complaint. If such duty is 
not performed by the time limited in the order, such order 
may be enforced by Act of Parliament, or the Local 
Government Board may appoint some person to perform 
such duty, and shall by order direct that the expenses 
of performing the same, together with a reasonable 
remuneration to the person superintending the same, 
together with the costs of the P perma shall be pai 
by the Authority in default, and any order made for the 
yment of such expenses and costs may be removed 


because | into the Court of Queen’s Bench, and be enforced in the 


same manner as if the same were an order of such Court.” 

It will therefore be seen that if the Local Government 
Board has done any good, this is not surprising, consider- 
ing the powers it possesses; and when it has omitted to do 

, this has not been for want of them. The fate of the 
epressing and paralysing effect on the energies its 
ess Fema for we do a fad that the latter has ever been 
accused of using to the full the powers vested in it. We 
have thus briefly epitomised the theoretical position of the 
Board, so that our readers may see how powerful it is, and 
what it can do. In fact, whenever it finds sanitary 
defects it can practically enforce their remedy; and 
wherever a local official, either sanitary inspector or medical 
officer of health, has neglected his duty or shown himself 
inefficient, he can be dismissed. We will now proceed to 
see how far the Local Government Board has availed 
itself of the great powers thus placed at its disposal. We 
do not propose a complete survey of Local Government 
administration ; for this purpose, even a hasty 
perusal of the “Supplement to the fifteenth Annual Report 
of the Local Government Board,” containing the se, and 
reports on cholera will suffice. That will show how un- 
satisfactory is the state of things, and what appalling 
results the introduction of ‘cholera into our rural districts 
would have. We will content ourselves with giving afew 
examples of Local Government Board activity in one or 
two rural districts. We have chosen these rural districts 
because we happen to authentic and trustworthy 
information respecting them, but we are not prepared to 
say that these are exceptions, nor would we have our 
readers suppose that urban districts are more fortunate. 
We know this is not so, and we can safely assure our 
readers that in this respect the old adage, ex uno disce 
omnes, holds good. 

To begin with, there is the case of Birdbrook. Bird- 
brook is a smiling village near the town of Haverhill, in 
Suffolk. It would bea ise on earth but for its water 
supply, which is drawn from wells and ponds situated in 
the close vicinity of farmyards. Cows and other useful 
beasts graze close to the wells and ponds, and as the habits 
of these animals have not yet felt the refining influences 
of education, the water in the wells and ponds is 
declared to be dark and muddy. Probably it would be 
found on analysis that this water possesses many 
wholesome and nourishing qualities, being replete 
with organic matter; but unfortunately the fastidious 
inhabitants of Birdbrook do not like its flavour. 
There is, however, an unpolluted well in the neigh- 
bourhood, and this is the private ag A of the rector. 
It is protected from the patro of the vulgar by a 
chain and padlock, the key of which is in the careful 
keeping of the clerk of the parish. A favoured few are 
aoa access to this well, but they must in every case 
ask the clerk for the key; and if this functionary should 
be absent, or should have mislaid the key, chaos ensues, 
Even at Birdbrook there are truculent men who will 
not remain content with the existing order of things, and 
so powers to borrow £300 for the construction of a water 
supply were applied for, and an inquiry by the 
Government Board was held. The inquiry, which took 
place in October, 1884, was eminently satisfactory, but 
months elapsed before a definite official permission was 
vouchsafed. Nevertheless, Birdbrook is still without its 
water supply. The Board of Guardians, animated by a 
mistaken spirit of economy, have refused to vote the 
money. e agitation is being continually revived, but 
the Local Government Board will not exert its powers, 
and so things remain in statu quo. 

From Birdbrook, which, as we stated, is in Suffolk, we 
will turn to Kingsbridge in Devonshire. Of this place 
the Local Government Board report for 1886 says: 
“ Kingsbridge is in the same condition of bad drainage as 
when visited by Dr. Barnard in 1882, but a drainage 
scheme is said to be under consideration.” This is ho 
ful. A correspondent of our contemporary, the Plum 
and Decorator, in the number for November, 1886, says that 
he was engaged in assisting to prepare plans and a report for 
the drainage of Kingsbridge seven years ago; that the 
plan and report were adopted, paid for, and have been 
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} miles. Then if the annual run of the engine is 20,000 
; miles, it need not undergo any substantial repair for ten 
: years, If the mileage were increased to 30,000 per 
annum, then the engine would be in a sense worn out in 
| about seven years, and the cost of incidental expenses, 
eral, &c., would in like be 
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under consideration ever since ; unfortunately, however, 
latest advices are to the effect that the plan has been lost. 
The Local Government Board evidently does not think 
Kingsbridge is worth making a fuss about. 
e will give yet another instance of the apathy of our 
central sanitary governing machine. Saltford is a 
ish Bath, belongs to rural 
sani istrict of Keynsham. e drainage and water 
prea of this village, which has a population of 421, are 
carried along opposite sides of a , and, except for a 
very short distance, neither the drainage nor water supply 
is enclosed in pipes. At certain points the drainage passes 
over the water supply, and as the former is carried across 
in imperfect pi and the water supply is unenclosed, 
contamination of the water takes place. During the ten 
months ending in November last, twenty-four deaths of 
diphtheria had occurred outof a populationof 421, Forthree 
years efforts have been made to secure a remedy, but to the 
credit of the reputation of the Local Government Board, be 
it said, without success. Theinhabitants complained to their 
local sanitary eyo / the local sanitary authority referred 
thematterto the Government Board, the Local Govern- 
ment Board referred it back to the local sanitary authority, 
and this august body came to the conclusion that the case 
of Saltford was not exceptional—and there they were right 
—and that the deaths had not occurred from diphtheria but 
only from diphtheritic sore throat. Of course this informa- 
tion must have been a great comfort to the people of 
Saltford. But with the base ingratitude characteristic 
of the vulgar mind, the people of Saltford got up an 
indignation meeting at which some very extraordinary 
facts were disclosed. The Rev. R. W. Fenwick stated that 
so long ago as the 6th March, 1884, he began to take action 
and had written to the local sanitary authority or pac. 
the state of things, but he was privately compelled to hol 
his peace. An inspector of nuisances was provided at the 
ratepayers’ cost, but he was discou to make any 
reports of a sanitary character unless he was put forward 
to do so by somebody else. In other words, if he ventured 
to do his duty he would be discharged. He was ce 
for reporting diptheria. Mr. Fenwick then gave an 
exhaustive account of his ineffectual struggles to the 
case of Saltford attended to. He was followed y Mr. 
George Mitchell, who informed the meeting that his 
doctor had ordered him not to use the water supplied to 
Saltford for drinking or even washing the floors with! 
We scarcely venture to hope that a time may come, not of 
course soon, but at least in the dim and distant future, 
when Saltford will have its drainage and water supply in 
a satisfactory condition, though it seems more than pro- 
bable that the inhabitants will die out before the advent 
of that happy era, 

One more instance. In last May the inhabitants of 
Brixham asked the Local Government Board to hold an 
inquiry with reference to some scheme the precise nature 
of which we cannot recal to our minds, though we know 
it was one connected with the public health. ie inspector 
was appointed to go down, but we regret to state that this 
gentleman has not yet found time, owing to his numerous 
engagements, to give the matter his attention; nor have 
his arduous labours permitted him to spare suflicient leisure 
to inform the Brixhamites at what date it would best suit 
his convenience to go down. The inhabitants of Brixham 
are therefore still waiting patiently for the arrival of that 
great man before there is any hope for the adoption of 
their scheme. Even after the inquiry has been held, some 
time will elapse before the official sends in his report, and 
then the time between the sending in of the report and 
a eae of the permission by the Local Government 
must be added; but this last period no theory of 
probabilities will assist us in discovering. 

The above instances are not isolated facts; we believe 
‘them to be fair examples of Local Government Board 
action. We will leave them to speak for themselves, An 
eloquent orator, or a Ls apund agitator, could enlarge upon 
them and make possibly unpleasant deductions, This is 
not our object, but we think that when men like Captain 
Douglas Galton step forward _to proclaim, urbe et orbe that 
the sanitary condition of England is perfect, the long- 
suffering and confiding British taxpayer should have a few 
facts placed before him, so that he may judge for himself. 
The Local Government Board is an expensive machine, 
and it is only right that the public should insist on its 
doing its duty. In one matter at least this duty is almost 
criminally neglected, and that is with reference to the 
exercise of a voice in the appointment of sanitary in- 
spectors. It is notorious that these officials are recruited 
from all sorts of non-technical classes, such as butchers, 
bakers, and soldiers, and that they are completely under 
the thumb of the very people against whom they should 
report, and whose interest it is to pretend that everything 
is the colour of roses, If the Commission appointed to 

uire into the working of the Civil Service succeeds in 

orming the Local Government Board it will not have 
laboured in vain, and the country will owe it a debt of 
gratitude that nothing can repay. 


Neglect on the part of the Local Government Board |. 


does not perhaps involve the waste of millions of the public 
money; it may, however, mean the waste of thousands of 
human lives, The Local Government Board exists 
primarily for the purpose of ensuring the satisfactory 
sanitation of the kingdom ; in neglecting this importantduty 
it deprives itself of the soaven for its existence, and must 
fall to the und. There are indeed critics not a few 
who would rejoice to see this institution completely 
abolished. We do not share this view, but we should like 
to see the besom of reform pretty briskly used in the 
comfortable offices at Whitehall, and the cobwebs of lazi- 
ness and apathy completely swept away. 


* vor 


THE SEWAGE OF LONDON, 

Fortirrgp by the approval of four eminent chemists, one of 
whom was a member of the recent Royal Commission on 
Metropolitan Sewage Discharge, the Metropolitan Board of 
Works are proceeding with their plans for the chemical treat- 


ment of the London sewage at the Barking and Crossness out: ' plain 
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faJls, The subject, however, is encom: with a considerable 
amount of controversy, especially when contrasting the merits 
of the precipitation plan with. the’ Canvey Island scheme pro- 
nas by Mr. Bailey-Denton and Lieutenant-Colonel Jones, 

two gentlemen, whose views on such a topic must always 
command respect, have by no means abandoned their project, 
but still retain a hold upon Canvey Island, so as to render it 
available for the disposal of the London sewage, should the 
Metropolitan Board see fit to lay aside the purely chemical plan 
for treating the sewage at the outfalls, and enter upon the 
broader project of carrying all the sewage down to the estuary. 
The latter method, as a pga plan, is in accordance -with 
the recommendations of the Royal Commissioners; and Mr. 
Bailey-Denton and his colleague propose such a mode of dealing 
with the Metropolitan sewage in connection with Canvey Island 
as will fulfil the recommendations of the Royal Commissioners 
to the very letter. Precipitation by chemical methods at the 
existing outfalls, although aided by deodorisation, is evidently at 
variance with the views of the Royal Commissioners, except as 
a mere temporary arrangement. This gives, by comparison, a 
sort of raison d’étre to the Canvey Island Project, and Mr, Bailey- 
Denton is not disposed to let his scheme lapse into oblivion. 
Within the last few days he has addressed a letter to Sir James 
MacGarel-Hogg, the Chai: of the Metropolitan Board, in 
which the present aspect of affairs is discussed in a tone of 
remonstrance. Reference is made to the fact that in October 
last Mr, Bailey-Denton received a letter from Mr. Wakefield, the 
Clerk of the Board, to the effect that if he had any information 
in relation to his scheme in addition to that which had already 
been communicated, the Board would be prepared to consider 
“as to granting an interview.” Five days afterwards Mr. Bailey- 
Denton replied on behalf of Colonel Jones and himself, stating 
that they were able to demonstrate, “ withincreased particularity, 
that what chemistry had failed to do could be done mechanically 
and automatically, with’ certainty and economy—without 
recourse to chemistry—at Canvey Island.” At the same time 
“ explanatory notes and details” were sent to each member of 
the Board, so that on the occasion of a personal interview the 
members might be in a position to ask any questions necessary 
to a clear understanding of the entire project. Time has passed 
on, and down to the present period nothing has been heard from 
the Board, nor has any notice been taken of the “explanatory 
notes and details.” Mr. Bailey-Denton now expresses “great 
surprise ” that although the Board still remain ignorant both of 
details and engineering facilities which shouldinfluencean ultimate 
decision, tenders have been invited for the construction of 


* | additional tank works at the outfalls. Any such expenditure, it 


is argued, will be “an entire waste of money if the Canvey 
Island scheme should be adopted.” While this point is practi- 
cally ignored, it appears,on the other hand, that Mr. Dibdin, the 
Board’s chemist, e openly stated that if the Canvey Island 
scheme is adopted, the ratepayers would be burdened with a 
charge of £400,000 per annum, equivalent to a rate of three- 
pence in the pound, or double the amount which the projectors 
of the plan have declared to be requisite. A strong protest is 
lodged against the course taken by Mr. Dibdin in thus, as it is 
considered, disregarding the character and competency of the 
two gentlemen in question, Some emphatic expressions are 
used in reference to this matter, and Mr. Bailey-Denton goes on 
to appeal to his past history, and that of Lieutenant-Colonel 
Jones, to show that they have a perfect claim to the confidence 
of the Board. The letter concludes by pointing out that if the 
present opportunity is not seized, Canvey Island will have to be 
purchased at some future time at a greatly enhanced cost, .in 
addition to the unnecessary outlay at Barking and Crossness 


THE AMENDMENT OF PATENT SPECIFICATIONS, 


Since our article on this subject, a month ago, a new develop- 
ment has been reached which is manifested in a very peculiar 
announcement in the Oficial Journal of the Patent Office, of the 
24th inst. The paragraph is headed, “Notice of Amendment of 
Specification,” and sets forth that the amendment of a certain 
specification, which we need not particularise, “having been 
made through a misapprehension, the same has been cancelled, 
and the words struck out have been restored.” A misappre- 
hension by whom!—by the patentee or by the office? 
The administration of the Patent-office is rapidly becoming a 
serious scandal; and it is to be hoped that it will be brought to 
the notice of Parliament at the earliest possible opportunity, 
unless indeed the long-deferred report of the Inquiry Com- 
mittee—which was constituted just a year ago—should prove to 
contain the only recommendations which can be regarded as 
satisfactory. It is a matter of intense surprise that the Comp- 
troller should take upon himself to ignore—for he cannot be 
ignorant of—the provisions of subsection 9 of section 18 of the 
Patent Act, which is as follows :—“ Leave to amend shall be con- 
clusive as to the right of the party to make the amendment 
allowed, except in case of fraud; and the amendment shall in 
all Courts, and for all purposes, be deemed to form a part of the 
specification.” Fraud is not imputed in the present case, unless 
“ misapprehension ” be the official euphuism for that ugly word. 
The amendment appears to have been made after a due observ- 
ance of all the necessary formalities, and it must “for all 
purposes be deemed to form a part of the specification.” The 
“cancelling” of the amendment is in itself an amendment, and 
this is admitted by the words “Notice of Amendment of 
Specification,” which stand at the head of the announce- 
ment, The sooner the Patent-office is informed by those 
in authority that it is not at li to make alterations 
in specifications by a mere stroke of the pen the better it will 
be for all i must be no more of these “ misappre- 
ee which have already been the cause of serious 
mischief, 


Stresses in Bridge and Trusses, Arched Ribs, and Suspension 
Bridges. By a W. H. Burr, New York: J. Wiley 
and Sons, 1886, 

Awmone the series of technical works published by Messrs. 

Wiley and Sons, this book of Professor Burr’s seems to be 

one of the, if not the, most important and useful. It is 

Coccommn vite in its treatment of its subject. The whole 

of it is devoted to the technical subject announced on the 

pean there is no padding, such as is so common in 
text-books composed of matter which ought to be studied 
in the elementary treatises on mechanics. A general know- 
ledge of the principles of grapho-statics is assumed to be 

by the reader, and thus the ground is cleared so 
that attention may be exclusively devoted to bridge and 
roof work. In fact, the matter iseven more restricted than 
the title-page indicates, because although general methods 
of application of the constructions to roof work are ex- 
ined, still, nearly the whole book is confined to bridge 


calculations; and what is written about roofs is so scanty 
as not in the least to constitute a technical treatise on that 
subject. 

aac information is given as to the data on which 
bridge designs are founded, and detailed calculations from 
such data are given in extenso for a very considerable 
number of structures. These calculations are certainly not 
so complete and laborious as are actually required in prac- 
tice for important designs; but they are very much more 
detailed than any we — to have seen given in other 
books on this pes, in English language. <A student 
of bridge engineering could not set himself any better 
exercise than to read carefully and critically through the 
whole of this book, checking off for himself the calcula- 
tions, Adult as well as juvenile students might learn a 
good many things from doing so, The book deals with 
American practice in bridge building, and therefore it 
must find its chief usefulness on the other side of the 
water. But engineers on both sides of the Atlantic are 
now, we trust, alive to the fact that each can learn to im- 
prove his practice by watching what the other is doing; 
and this book affords us in England the o unity of 
having a glimpse into the inner working of the brains of 
our American professional cousins. 

The publisher’s work is well done, the P ia.od good, the 
type clear and easily readable, the diagrams neatl 
engraved. Regarding this latter point, we must remark 
that between many diagrams and the text relating to them 
there appear some confusing discrepancies in the lettering. 
It is especially confusing to find the same letter employed 
in different parts of the same diagram. 

The first chapter gives general explanations, and solves 
algebraically the simplest cases of overhanging latticed 
girders, with parallel and non-parallel chords, and with 
vertical and diagonal bracing, or bracing “ with two inclina- 
tions.” Then fi r girders supported at both ends, the 
positions of the moving loads giving maximum web 
stresses and those giving maximum chord stresses are 
investigated. The ambiguity caused by counter-braces is 
carefully explained, the author seeming to have come to 
the conclusion that the amount of the ambiguity is so 
small as to be unimportant, and not at all to outweigh the 
unquestioned advantages derived from their insertion, 

The system of analysing what is called a “ compound ” 
truss into two simple trusses, and relegating to each the 
duty of sustaining a definite proportion of the total load, is 
given and followed in several examples. It is stated that 
this is a legitimate method so long as the girder is one with 
parallel chords, but not for others. For the former, it is 
assumed that it is a convenient, and even necessary, method 
of procedure. ‘We do not think this puts the matter on 
exactly the right footing. The process is legitimate—that 
is, it will give true results so long as the so-called “com- 
pound” truss is non-redundant in the number of its links, 
whatever may be the shape of its outline. If the truss be 
really sectee’ arg then this proceeding is always liable to 
error, whether the chords be parallel or not, the amount of 
the possible error varying with circumstances. It should 
therefore not be used in the latter case. In the former 
case we cannot admit that it has any convenience at all 
about it. Ifthe structure be really non-redundant, then 
in all cases it is possible to draw a single diagram for 
each given loading that will show all the stresses in all the 
members. But if the “ compound” truss be split in two in 
this fashion, then it becomes necessary to draw two distinct 
diagrams, and one has besides the extra trouble of com- 
bining the results of the two dia Even then the 
result is apt to have a fishy and doubtful aspect about it. 

At page 89, e¢ seg., is given an extremely neat demon- 
stration of a rule for the placing of the moving load so as 
to give maximum stress in any web member when the 
upper and lower chords have any inclinations to the 
horizontal. 

The algebraic method of finding stresses is used 
throughout the book; but this is done a deal in 
combination with help derived from graphic stress 
diagrams. These are called in to assist especially in 
dealing with bow-string and deck trusses with lower chord 
curved, as also for latticed arches. 

In working out the stresses in a crane truss in 
Chapter ITI, we notice that no more is said about the 
effect of passing the chain along one of the chords than 
that it throws on that chord an amount of compression 
equal to the tension on the chain. Now this may be true, 
but it does not give the whole stress action of the chain, 
It would therefore seem better to take the resultant action 
of the chain at each joint it round as an “external 
force.” Doing so leaves no doubt that the total stress-pro- 
ducing action of the chain is taken into the calculation. 

In the same chapter wind stresses on roofs are dealt 
with. It is assumed that the wind pressure is normal to 
the surface of the roof. We suppose that there are no 
sufficiently reliable data-to pe us to say exactly how 
much the tangential or frictional force of the wind is on 
the surface on which it impinges; but it should not be 
forgotten that this tangential component of pressure cer- 
tainly exists, and is almost certainly of no negligible 
magnitude. In this section of the book we find a some- 
what unnecessary assumption made, that one end of a roof 
rafter sometimes rests on rollers, “If neither foot rests 
on rollers, the horizontal reaction will be assumed to’ be 
equally divided between the points of support.” This is a 
rather risky assumption to make. The actual share each 
wall takes of the horizontal wind thrust depends, of course, 
on the amount of yielding shown by the wali under a 
given horizontal force as compared with the elastic resist- 
ance of the roof truss to horizontal crushing or extension. 
The proper method of distributing this horizontal wind 
load between the two walls is evidently to investigate for 
each truss this horizontal “ elastic modulus,” as it may be 
called, and compare it with that of the walls. The proper 
mode of comparison will be understood by those who 
are familiar with this sort of work. Even if the above 
moduli can be eg to only roughly, such an 
approximation is better than a pure fancy hypothesis such 
two abut- 


as that of equal sharing of the resistance 
ting 
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A difficulty arising in connection with a roof truss on 
page 119 is got over by an awkward and unnecessary 

assumption” that two stresses in two bars somewhat 
remote from each other are equal toeach other. This can 
hardly be called a method of ascertaining the real stresses. 
The structure being non-redundant, the stresses are all 
determinate without any “assumptions” being made, and, 
in fact, it is easy to draw the complete stress di 
It so happens that in the particular shape of truss shown 
the assumption made is correct, but the least alteration in 
the special relative inclinations chosen for the bracing bars 
would make it incorrect. 

Iu Chapter IV. swing bridges are ably and thoroughly 
dealt with. But here again we must take exception to 
one part of the procedure. The theorem “of three 
moments” is used largely, but it is used in the form 
applicable only to the case of uniform section throughout 

e length of the bridge. In an appendix the complete 

eral form of the theorem-of three moments is most 
ully demonstrated, but then this general form is then 
unis special and simple by assuming that “in the ordi- 
case of an engineer’s expaitence fl is constant, z.e., the 
section is uniform.” But is this so? On the contrary, in 
nearly all cases cf sufficient importance to make it worth 
while to undertake the laborious calculations which the 
application of this theory in any form makes necassary, it 
is the fact that this section varies very largely at different 
points of the length. Indeed, in the chapter above referred 
to, after laborious calculations are made of moments by 
help of the simplified form of the “three-moment” 
formula for uniform section, and after determination 
of the stresses throughout the structure, it is assumed 
that the sections are to be made in proper proportion 
to those stresses, which of course vary largely. 
the one hand, if the flange section is not to be varied, 
what is the use of making nice and laborious calculations 
of the variations of stress along it? On the other hand, if 
it is to be varied according to the calculated stresses, then 
the hypothesis on which these stresses have been found 
becomes entirely vitiated. It must not be supposed that 
the vitiation of the results is only slight ; they are, on the 
contrary, made largely wrong. Thus there seems no 
practical—or theoretical—utility in spending so much 
trouble in using the theory of three moments in this shape. 
Of course this assumption of uniform section makes it 
comparatively easy to use the formula—its use becomes 
merely tedious, not difficult—but if the results have no 
practical value, this increased ease of manipulation is of 
no consequence. We are not arguing against the use of 
this formula, We only insist that, if it be used, it must 
be used in its truly applicable form in spite of the 
increased difficulty of doingso. The labour of the appli- 
cation can be immensely reduced by proper use of graphic 
methods, and with that help it actually comes well within 
the limits that can be profitably incurred in a design of 
any considerable magnitude and importance. 

The same criticism applies to Mr. Burr’s otherwise 
excellent treatment of metal arches. The horizontal 
thrust on the abutments is, of course, found by calculating 
the deflections due to the vertical loading, and those due 
to an assumed pair of horizontal abutment thrusts. These 
calculations depend upon the elasticity and the sections of 
the different portions of the arch. In order to make them 
simpler—the process is carried out graphically—the section 
is assumed to be uniform throughout the length of the 
arch. The results are applied to finding the different 
stresses on each section, and these sections are then sup- 
aa to be designed according to the stresses thus calcu- 

to be brought upon them. It is evident that the 
same fallacy, as explained above, underlies this whole 
system of designing. Plainly, the correct procedure is to 
include the effect of variation of section in the calculations 
of the various kinds of deflection, an initial approximation 
to the needed sections being made by rough-and-ready 
reckoning, and the results being improved on by repeated 
approximations obtained by repetition of the whole process. 
ortunately, the graphic method gives the means of making 
the variable-section calculations of deflection almost as 
easily as those for uniform section. 

Evidently, swing bridges are a specially favourite subject 
with Prof. Burr, as he devotes 100 out of 450 pages to 
them. He treats them in three classes, viz, (1) those 
simply supported, (2) those latched down, and (3) those 
lifted up at their ends. 

Fifty pages are devoted to arched ribs, and thirty-four 
to suspension bridges. All these chapters contain a t 
deal of important information to the student, and are 
decidedly interesting. We are inclined to object—especi- 
ally in a text-book—to a good deal of tedious work being 
—— over in the numerical examples, by means of 

king use of such purely accidental circumstances 
special to the particular data assumed, as “ The 
numerical values are nearly enough equal, and there- 
fore the line H K will be taken” (see page 242); or, 


“as the half intercepts at the distance ; from B and E 


are very small, and as their omission will lead to simplicity, 
and not cause much of an error, &c. &c.” (see page 249). 
They may be small in this particular instance, but they 
are not generally so ; and as the object of this book is to 
teach methods, the procedure in a standard example 
should not be shortened by taking advantage of such 
accidental circumstances, especially as the omission is of 
considerable, if not vital, importance in respect of method, 
The subject of “Thermal Stresses,” in arches with 
“ends fixed,” and with “free” or hinged ends, is very 
fully illustrated. It seems a mistake to e rate these 
effects beyond their true proportions, by taking so enor- 
mous range of temperature as 165 deg. Fah. 
Oa page 257 we notice an odd slip—which is repeated 
subsequently—in the statement that the dimensions of the 
;ssoapan E I, viz, the product of elastic modulus by sur- 
moment of inertia, is so many foot-pounds. It is 
really square feet x Ibs, Again, I is in another place spoken 
of as so many foot-pounds, whereas it is so many fourth- 
power or quadric feet, 


On the other di 


In Chapter X., “Details of Construction ” are dealt with. 
Many useful hints are given, and we especially commend 
the author’s insistency on the desirability of getting pin- 
connections as nearly as possible in the centre of gravity of 
the sections to which the stresses are transmitted. e 
think he over-estimates the bending moments produced by 
excentricity in the placing of these pin-joints, but neverthe- 
less there can be no doubt about the existence of these 
bending moments under these conditions, and of their evil 
results, The weakest part of this chapter is the attempted 
analysis of the stresses arising round about _ and rivets; 
but this is confessedly a difficult problem, which we believe 
has never yet been accurately solved. 

The calculations of “most economical depth” of girder 
are based on the assumption that the web thickness does 
not vary with the girder depth for agiven loading. This is 
surely incorrect, and the reckoning on this basis must give 
a less than the true depth for maximum economy of mate- 
rial. It is difficult to say what rule should be followed in 
designing the web thickness of a solid girder, and how it 
should vary with the depth selected. The difficulty con- 
sists in making any reckoning of its tendency to buckle 
and of the necessary strength of the side stiffeners employed 
to prevent this buckling. Professor Burr attempts to 
deduce a rule by considering the web as made up of inde- 
pendent parallel strips, taken along the lines of pure com- 
pression at 45 deg. to the neutral surface, and treating these 
strips as struts whose strength he finds by Gordon’s formula. 
But the results of the rule so deduced are confessedly 
extravagant, although it is adhered to as the “ basis for an 
empirical formula.” But an obvious objection to this 
method of investigation is that the web might just as 
rationally be considered as a series of tension strips along 
nal at 45 deg. ; and, if we were to do so, we 
would not only get an immensely smaller n thick- 
ness, but we would also find no tendency at all to buckle. 
As the tendency to buckle undoubtedly exists, it is very 
desirable that some rational method of taking it into 
account should be discovered. 

As to the design of pins, Professor Burr very properly 
points out the immense importance of stiffness as dis- 
tinguished from strength in these; but then he goes on to 
give a rule for calculating their diameters in accordance 
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with the requirements of strength alone. We would 
suggest that he should alter this rule, so as to make it pro- 

ide a certain amount of stiffness for all pins 
instead of a standard d of strength. 

The chapter on “Wind Stresses and Wind Bracing” 
will be found very useful, and is thoroughly sound. 

In an appendix the strength of rollers is investigated by 
a legitimate approximate method. The safe load in lbs. 
per inch of length is found to be from 600 to 700 times the 
radius in inches, the roller being of wrought iron. For 
hard steel a considerably higher load ma taken. On 
page 446 in the formula for this load the r + has been 
omitted by inadvertence. 

While making criticisms freely and frankly, we have 
said enough to indicate our high appreciation of the 
undoubt 
is very considerable originality and vigour of thought dis- 
played, as well as a thorough acquaintance with American 
practice in bridge building. 


THE LATE MR. H. M. JENKINS. 


We announce with regret the death, at his residence, The 
Limes, New Barnet, on the morning of Friday, December 


24th, of Mr. H. M. Jenkins, Secretary to the Royal Agricultural | seriousl 


Society. When quite a youth Mr. Jenkins was connected with 
the Geological Society, first discharging the duties of assistant- 
secretary, and subsequently undertaking also the task of editing 
the society’s quarterly journal. In 1868 he was elected from 
among a large number of candidates to the double appointment 
of Secretary to the Royal Agricultural Society of England and 
editor of its journal; and although, at the time, his lack of 
purely agricultural knowledge was by some regarded as an 
obstacle to his fitness for these important offices, as time wore 
away even the most doubtful were constrained to admit that 
the right man had been put in the right place. 

Mr. Jenkins was ever ready to lend his advice and practical 
help almost whenever it was solicited. After the Franco-German 
War he threw himself heartily into co-operation with the late 
Lord Vernon and others in connection with the French Peasant 
Farmers’ Seed Fund, which was, if we remember aright, 
suggested by Mr. James Howard; and in many another direction 
he rendered right worthy service, often in a way which escaped 
the public eye. His large acquaintance with European agricul- 
ture—for Mr. Jenkins was conspicuously one of those who 
availed himself of his opportunities to the fullest extent— 


; resulted in his appointment as Assistant-Commissioner to the 


Royal Commission on the Depression in British Agriculture ; and 
the bulky Blue-books issued by that body contain some hundreds 


merits of this useful book. Throughout there | of 


of from his pen which are well worthy of the careful study 
they have received. Subsequently he joined the Royal Com- 
mission on Technical Instruction, at whose request he prepared 
a full and complete report upon agricultural education in the 
United Kingdom and on the Continent. The amount of work 
which he personally accomplished was a source of wonder to 
many, and especially to those with whom he was more imme- 
diately associated. A social life he was popular; in public life 
esteemed. Mr. Jenkins was an honorary member of the Royal 
Agricultural Academy of Sweden, and corresponding ts: 
of the Central Agricultural Society of France, 


ON FLUTED CRATERLESS CARBONS FOR ARC 
LIGHTING. ' 
By James N, 

On the 8th December, 1858, at the South Forelan High Light- 
house, and with the direct current magnet hines of Hol 
the first important application of the electric are light, as a rival 
to oil and gas for coast ae » was carried out by the Trini 
House, under the advice of sere ally The carbons then used, 
for several years afterwards, were sawn from the residuum carbon 
of gas retorts; they were square in section, 6} x 6} mm., and the 
mean intensity of the arc, measured in the horizontal plane, was 
670-candle units, being 17-candle units nearly per square milli- 
metre of cross sectional area of the carbon. The crater formed at 
the point of the upper carbon of the “‘ Holmes” lamp was so small 
that no ap the loss of light was found to occur, and the are 


The most reli and that yet — tried 
for lighthouse purposes is the large size alternate current m 
of De Meritens. The average results with these 

follows, viz.:— 
wo machines, 
One machine. supplying currents 
one lamp. 
BULP. .. 88 volts .. .. 48 volts. 
Meancurrent.. .. .. 206 ampires . 872 ampdres, 
Diameter of carbons (cylin- 
ce 85 mm. 50 mm, 
Diameter of crater in 
3mm .. .. 18 mm. 


Mean intensity of arc 
measured in the hori- 
zontal plane(candleunits) 15,000 «+ 80,000 
Light per square milli- 


(candle units) .. .. 12 eo 12 
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arc in the horizontal plane per square millimetre of sectional area 
of carbon is about 35 per cent. less than it was with the small 
square carbons used by Holmes, although it might reasonably be 
expected that, with the improvements since effected in the manu- 
facture of carbons, the efficiency of the old small carbons would at 
least be maintained. The relative effici of the large carbons 
used with the powerful currents now available appears to be due, 
first, to the loss of a large portion of the most intense part of the 
arc which is confined within the crater of each carbon; and 
secondly, to the fluctuations in the intensity of the arc caused 
the current between various of the end of 
carbon. For a new electric light installation, about to be made 
the Fever | House at St. Catherine’s Lighthouse, Isle of Wight, it 
is intended to utilise the large ‘‘ De Meritens”” machines that were 
used at the recent South Foreland experiments for determining the 
relative merits of electricity, gas, and oil as lighthouse illuminan’ 
The electric light at St. Catherine’s is intended to be ao 
flashing ” at periods of 30 seconds, Each flash is to have a dura 
54 seconds, followed by an eclipse of 244 seconds. Itis intended 
to use one *‘ De Meritens” machine during clear weather, and two 

h the atmosphere is found to be so impaired for the trans- 
mission of light that the flashes are not reaching their advertised 
range. The defect here arose which is common to all electric 
reer | lights where a minimum and maximum intensity are 
adopted, viz., that the duration of the flashes of minimum and 
maximum intensity would vary in the ratio of the difference in the 
diameters of the carbons employed with one and two machines 
respectively, which in this case should be 50 mm. and 35 mm.., this 
mean difference amounting to 36} per cent. nearly. 

It is evident that such a variation in the duration of flash would 
impair the distinctive character of thesignal. It occurred 


to me, however, that if carbons of a fluted section were employed 
for the arc of minimum intensity whose extreme diameter corre- 
— exactly with the diameter of the carbons used for the arc 
of maximum intensity, and of exactly half the sectional area of the 
latter, the defect referred to would be entirely obviated, and the 
flashes of maximum and minimum intensity would have exactly 
the same duration. As all carbons for electric arc lights are now 
made in moulds, I saw that such a form as shown in the accom- | 
panying sketch and model would not involve any more meng cy Aon 
manufacture than if cylindrical, while there would be less liability 
of fracture occurring in the process of drying and baking. Other 
advantages to be obtained with fluted carbons are, (1) a ve oad 
vertical —— of radiant light from the arc, and with a higher 
coefficient of intensity in consequence of the unobstructed radiance 
through the fluting at the points of each carbon; and (2) a steadier 
light is obtained, owing to the localising of the current at the 
central portion of each carbon. 

The results of many experimental trials with fluted carbons 
50 mm. diameter, as shown by the sketch and models submitted 
herewith, have entirely confirmed my expectations. It will be 
observed that no crater is formed, the point of each carbon is 
all that can be desired for utilising fully the maximum light of the 
arc. M ents have not sufficient to determine accu- 
rately, but am of opinion that the gain in intensity with fluted 
carbons is not less than 10 per cent, 


1“ Proceedings” of the Royal Society, No. 245, 1886, 


proved to very in an | ver- 
tical angle of radiant light for application with the optical appa- 
| one-third full | in the ; below. 
metre of carbon section 
It will be observed from this statement that the intensity of the 
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TANGYE’S VERTICAL RAM PUMP. 


TANGYE’S VERTICAL RAM PUMP. 


Tue illustration of this pump is given not so much to show 
the details as the general desi This being so, the engraving 
describes itself, and is particularly to be commended to some of 
the makers of pumps who seem quite unable to combine the 
useful with the tasteful in design, The pump illustrated has 
an 8in, steam cylinder, 4in. rams, and 8in. stroke. The design 
is thoroughly good, and the ome 4 is suitable for a great variety 
of applications where water to be pumped against consider- 
able pressure, 


BULLEN’S REGULATOR FOR LOCOMOTIVE 
ENGINES. 


Tue object of this invention, by Mr. Mark W. Bullen, of 
Barnard Castle, is to simplify the movements by which an 
engine is stopped, and thus prevent loss of time in an emergency. 
At present, in order to shut off the steam and put on the 
brakes, two handles must be used, and the rp gone J of 
applying these at the same moment is recognised by many loco 
motive superintendents, who instruct drivers in the case of 
danger to put on the brakes before shutting the steam off. In 


TOMAINTRAIN PIPE ¢ 


TO MAIN RESERVOIR 
SS 
SS 


the arrangement illustrated both steam and brakes are con- 
trolled by one handle moving uninterruptedly from left to 
right, The Automatic Vacuum Brake Company and the West- 
inghouse Brake Company raise no objection to the use of this 
arrangement with their respective patents. A is the throttle 
valve spindle, B a short arm fixed to it. B! a handle of the 
general shape of the present driver's handle, but instead of being 
fixed to A, it Works freely round the boss of the short arm B; E 
is a spring bolt fastened to B}, it is hammer-headed, and part of 
this passes through a slot eo — in Fig. oo 
overhangs the regulator guide C, and the other part rests in the 
notch in B; te ide C. G is a continua- 
tion—beyond the centre of motion A—of the handle B', and to 
it the brake valves are The throttle valve of the 
engine is so arranged that steam shall be full on when the 


handle is in the position shown, and off when it is vertical or 
nearly vertical. When steam is full on B B! form one handle, 
being joined by the bolt E, and they so remain during move- 
ments required for the ion of steam, but if after the 
steam has been shut off movement of B* is continued, 
E is lifted by the cam at F, and while B remains stationary the 
movement of B! can be continued to the right for the purpose 
of working the brakes. The position of the several parts when 
the cam has come into action is shown in section, in Fig. 3, 
If the brakes are worked by an ejector or by admitting air to a 
ial vacuum, the valves that put the brakes on are connected 
rods to G, and they are taken off in the same way as at 
present. In the case of the Westinghouse brake the inventor 
advises the use of the valve shown in Fig. 2. The double 
piston R R' is so arranged that it shall, during the movement 
of B B', from the left to a vertical position, move to S S!, and 
be inoperative, and a neutral position is provided by the cutting 
off of the 10 lb. valve by R# before the holes at Y are opened by 
R and the brakes put on. In order to take the Westinghouse 
brake off, direct communication is established by a branch pipe 
between the main reservoir and the train pipe, and a piston 
valve in this pipe is placed as far to the right as possible in order 
that the driver may conveniently have his left hand on the regu- 
ee ana his right recharge the train pipe and take the 
0 


SPURR AND SMITH’S PISTON PACKING RINGS 
AND SPRINGS. 

Tue piston illustrated the accompanying engravings is 

made W. C. Finsbury-:pavement, London. A 


feature of the design is an arrangement by which the pressure 
of the packing ri wile cy! 


ascertained and adjusted at any point, and the friction thus 
reduced to a minimum by making it unif i 


A series of rollers containing springs are carried in the loops of 
the spring ring, which press the flange of the packing rings 
against the flat surfaces of the junk ring and piston flange ; this 
action being independent of the spring that presses radially 
against the cylinder. The unique feature of the piston is the 
simple manner in which it can be adjusted, and the vertical and 
lateral pressure ascertained before it is put into the cylinder. 


MAIN’S GREASE CUP LUBRICATOR. 
Te semi-solid lubricants, similar to vaseline, have several 


features that recommend them, not the least of which is their - 


economy. Several lubricators or cups for using these solid 
lubricants have been brought out. That we illustrate is taken 


from the American Mechanical Engineer. It is simply a cup 


N 


with a spiral feeder B, connected with a sheet metal conductor 
roper. This feeder rests upon the bearing as 
shown, and the ii ts fed to it as the service demands-— 
that is to say, as the slight warmth is conducted by the stem B, 
to the several arms C. It is made by Messrs. Main Bros., of 
South-street, New York. 


THE MASON REDUCING VALVE. 


Tue reducing valve, of which the accompanying is a sectional 
view, is designed to reduce and maintain an c\.u team or water 
pressure in steam heating coils, water mains, steam laundry 

les, and in similar applications. The principle is that of an 
onaley valve which admits the initial pressure to operate a 
differential piston. The Mason reducing valve differs from other 
valves of this description in that the piston is steam actuated 
and the motion is positive. By referring to the cut, it will be 


seen that the high pressure enters the valve at the side- 


<= 
OUTLET 


marked “inlet,” and passing through the auxilisry valve K, 


which is held open by the tension of the spring S, passes down 


the passage marked “ from auxiliary to cylinder,” underneath the : 


differential piston. d.. By raising the piston D, the valve C is 
opened against the initial pressure, and steam is admitted to 


take low-pressure side of the valve, whence it goes up the - 


passage X, underneath the diaphragm OO, upon which the 
spring S bears. When the low pressure has risen to the 
required point, which is determined by the tension given by the 
key to the spring S, the diaphragm is forced upward, the valve 
K closes, and the valve C is forced on to its seat by the initial 
pressure, there being no steam then under. the piston D to hold 
it up. This action is repeated as often as the pressure on the 
outlet side drops below the required amount. The piston H is 


fitted in the dashpot E E to prevent chattering or pounding © 


when the high or low pressure suddenly changes. The Steel 


Age says it is manufactured by the Mason Regulator Company, © 


Central-street, Boston, Mass. 


Ir is said that during the recent heavy gales the deep-sea harbour - 
at considerably. The received 
the full of the heavy seas, and massive weighing 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves 
Correspondents. 


MACHINES AND PARTS IN AUSTRALIA, — 


Srr,—Having been a subscriber to your valuable paper for a 
number of years, it has occurred to me that an opinion and a few 
facts from this of the world may be of use to many of your 
readers, First, I think that either you, or the difficulties of the 
British Patent-office, are giving American inventors a great 
advan over their British cousins, by illustrating their inven- 
tions and giving extracts of specifications, which doa great deal 
more towards making them known than merely notice of applica- 
tion. and which has @ nuisance 
the multiplicity of designs in various parts of harvesting and ot! 
machines, fingers, intersections, braces, conrecting-rods, &c., 
things that could be reduced to at least half a dozen forms. 
Knife sections and fingers cover 3in., but seldom two makes of the 
former have the rivet holes alike, and the latter have not the 
bolt holes alike ; and, as a consequence of these differences, it is 
often hard or impossible to get extra ones if the particular make 
are out of stock. Such things not being made in the Colony, a 


have not got them yet. I ordered some shares 
Sims, and Jeffries’ Scotch 
to be had. I ordered a 


I have written six letters over it and have oy aha yet. In 
some of the replies I got I was informed that one ‘ke could make 
onein Melbourne in two weeks from receipt of order. The address 
was not given. I was advised to address him, ‘‘ Maker Pulsometer 
Pumps, Melbourne,” which I did, and have not received a reply. 

I will get one through the Dead Letter-office. Did all 
manufacturers catalogue and code their wares, as all number them, 
in cases such as I have mentioned they could be telegraphed for 
and landed here in six weeks, independent of agents, who will 
not trouble to do so. 

Some English firms—their Irish and Scotch brothers do not 
seem to think of doing so—send coded catalogues to persons that 
it is surprising how they get their names. A number come to this 
little town. Davin Beppiz. 

Blayney, N. 8. W., November 6th. 


STEEL FIRE-BOXES, 
Srm,—There has been no little discussion in 


wing from uare ini 
while the Shoenberger steel was lower, being 53,000 Ib. to 85,000 1b, 


61,000 Ib., the superiority due to ity is apparent. 
Cleveland, Ohio, December H. SouTHERLAND. 


TRADE IN CHINA, 

Srr,—For some time past it has been a very common thing to 
read in the newspapers that the Germans are cutting out British 
merchants in the China trade. However disagreeable that fact 
may be, we were hardly pre to hear that the French merchants 
were likely to acquire similar success, especially so close upon the 
war just ended between France and China. It is nevertheless a 
fact, and British merchants are gone to the wall, with the excep- 
tion of those who deal in groceries and draperies. A British 
merchant will have to sell a great many pone of sugar and yards 
of calico before he can have earned enough to ¢ hr way, whereas 
a single official contract would set him up for a ye year. 
Honour to whom honour is due, I say, and I am one of those who 
believe German merchants entitled to every success for the manner 
in which they deal with the Chinese. The in fact, treat 
their Chinese clients with the respect and consideration th 
deserve, whilst British merchants treat them with contempt an 
ill-disguised unfriendliness in many ways. The buyer who has 
ready money is a king in commerce, and British merchants had 
better acknowledge the fact before it is too late. British mer- 
chants had also better treat those of their own countrymen whoare 
disposed to deal with the Chinese in a considerate manner, with 

ie German citizen, whatever may » is not 
deapined by b his Consul, publicly abused by his own countrymen in 
the newspapers, nor expelled from the German Club because he 
treats Chinese officials and merchants in a friendly manner, accepts 
an official title of rank from the Chinese Government, or even wears 
a Chinese dress and queue. 

If the blood of British merchants is too blue, or their wealth too 
great, to permit of their condescending to deal with the Chinese on 
terms of equality, why they had better stay at home rather than 
come out here to provoke a spirit of hostility amongst the few 
who happen to have been successful in their dealings with the 
Chinese. Now that the Germans have their own subsidised mail 
boats and financial agents in China they will not be so heavi 
handicapped as ~~ have been in the past through the whims an 
jealousies of English companies. What are we to believe of British 
ship captains and who discharge consigned to 
a in the British colony of Hong Kong, at Singapore, or other 
P along the route, under the plea that they feared having 
their ships confiscated by the French, &c.? The Germans are now 
like the French, or nearly so, in the matter of mail boats and 


ing facilities, and I shall be greatly 
“~~ and entirely absorb the a of the China trade during 


on the relative merits of American and Eng! ti 
on this subject I desire to call your attention to a point of 
superiority of the American engine that not only is superior, but 
is much cheaper. I refer to the fire-box. When open-hearth steel 
was first for fire-boxes here it gave unlimited trouble from 


> it was some time before it was found that high 
was In many casesa return to iron 
was the result. The manufacture of steel became under- 


ing as low as 006 to 008 in phosphorus, while the best Ameri- 
can steel then showed about 010 

question orus was an important one. brand of open- 
ont steel, known as Otis steel, for years held 


Danks blooms, but the increased cost of this process stood in 
the way, as steel from these blooms exclusively could not be sold 

or 10c. a pound, while the average market price was 5c. 
to 6c. All of the boiler steel makers were using the ordinary open- 


The Shoenbergers, of Pittsburgh, some few years since came out 
with a fire-box steel, made under processes invented by Otto Huth, 
a German metallurgical chemist, which consisted in dispensing 
with the bath of cast iron and melting the wrought iron blooms 


without any bath. The blooms used in this boat 
wed an an 


were the result of another of Huth’s processes, and sho 


average but °008 in ph The steel shows from °009 to 012 
in pl orus, and is purer than the majority of tool steel made 
here. Shoenberger steel is now pref in this country for 


fire-box purposes on account of its purity, and it is unquestionably 
Superior copper, which were removed, wearing thin in 
eighteen months, replaced with steel, which are now in service, and 


the longest life. 
a ee steel from Huth’s processes is as 


Considerable steel of English make has been sold here, but it 
does not begin to compare with the beet American makes, as the 
following analyses show, which were made from pieces cut from 
English steel, from which a locomotive contract shop was building 


locomotive boilers and fire-boxes :— 
wo. co cc ce co eo. 
Manganese oo ss ‘es oo oo 
we 019 .. .. 022 


Teo Haglish steel in question showed in the testing machine from 


resulting, dissipates the effect of the annealing, and 
the sheets return to ther natural condition—which in all steel in 


w) is necessary by the maker is hard and soft spots 
and great unevenness, 


to °012, and this difference | surroun 


| 


t 
currency per month ; 
one year off hein I believe. 

. ING, 


LIFEBOATS, 

Srr,—In your last I read two letters to lifeboats, and 
the distressing accidents to the Southport and St. Anne’s boats— 
the Sateuppeting panes of anchoring which would be quite as 

equally to the chance of capsizing, as the 


keel in the way named, it would be liable to get foul with the 
rendering the boat so unmanageable that 


i 


agree with “‘J. W.” there are defects; but 
hich has to eneounter the difficult work 

is requi lifeboats to be perfect? I do not 
the Lowestoft boats having saved many lives without 


alongshore boats alluded to would not in one case out of every 
hundred attempt to get off the beach in the weather the lifeboats 
have to go through. If they did, they would meet certain destruc- 
tion passing over the flat shoals which the lifeboats have so often 
to contend with. The compari of his argument on this point 
is futile. He states the lifeboats are deficient of floor. It is quite 


veering 
that in a gale of wind a boat the wind irrespective of 
the direction of tide, and a boat of the lifeboat class, 
is The apparatus in a boat 

impracticable, as they have at presen’ 
when crowded with a shipwrecked crew. When a lifeboat 
a es the shore, it is the bowman’s duty to. pass a chain 
through a hole in the keel, by which she is drawn bow first on to 
the shore. When clear of the water, she is placed upon a turn- 
table and turned, and thence placed in position ready for another 
launch. To prevent the boats broaching to, the drogue is made use 
ided in every boat for purpose, 

LirEBoat’s BOWMAN, 


THE NEUTRAL AXIS IN FIXED GIRDERS, 


is ' Southern and Ohio iron for winter and 


the same in a cantilever as in a beam, resting free on two eppett, 
and depends solely on the nature of the materials of which the 
beam is made, and the intensity of the stresses to which it is sub- 
jected. In my book on “‘ Solid Beams” I have demonstrated that 
the distance of the neutral axis from the top of the beam is to its 
distance from the bottom as the square root of the modulus of 
extension is to the square root of the modulus of eis 
corresponding to the stresses to which the material is being sub- 
—— In cast iron beams for working stresses the neu axis 
very little above the centre wal ang but it rises as the stresses 
increase, until on the eve of breaking it is only about one-sixth of 
the depth of the beam from the top. Rankine, and every writer 
to whose works I had access before I completed my own investi, 
tions, have worked out formule based on the erroneous assumption 
that the neutral axis in all cases passes through the centre of 
gravity. The results therefore are fallacious, and when the 
constants used have been determined by experimentally ascertain- 
ing the breaking loads, are the cause o! us errors in 
construction. WILLIAM DONALDSON, 


+ 1, 


WARNING TO INVENTORS AND INVESTORS. 


Srr,—I can fully indorse the letter of “ Provincial Patent 
Agent” in this week’s issue of your paper. A few weeks ago an 
invention was brought before my notice and offered to me for sale 
or introduction, FE chomp specification had already been filed 
after a “‘ search” been made by a London patent agent. On 
my making the usual inquiries and searches as to the validity of 
the invention, I found it was forestalled by an exactly similar and 
even better arrangement; and this, not by a few days, but by 
several years. Surely if anyone like myself—not engaged in patent 
— work—could find this out, a patent agent —_ to have been 

to have 80. ad W. Gwyn, 

, Ducksfoot-lane, Cannon-street, London, ” 
December 24th. 


STRENGTH OF STRUTS, 


S1r,—I have to thank Professor Perry for his very friendly and 
thorough-going acknowledgment in the note appended to his last 
— on Struts, in your issue of 24th inst. Professor Perry 

now got the volume of the “‘ Proceedings” of the Society of 
Edinburgh and Leith Engineers containing my paper on this sub- 
ject. I think it was May, 1877, and written in the autumn of 
the previous year. I hope to find time soon to send you notes of 
some very curious experiments I have made more recently on 
struts, SMITH. 


THE ECONOMY OF SINGLE ACTING ENGINES, 

Sir,—“‘ Compound” apparently has not read my letter in your 
issue of the 10th inst. He complains that the average receiver 
pressure is leas than that of the low-pressure cylinder. The mean 
pressure shown by the receiver diagram is—like the mean pressure 
shown on the low-pressure di —the net pressure acting for 
the —_ after deducting back pressure, and has nothing to do 
with the absolute pressures in either receiver or cylinder, 


If ** Compound ” refer to my letter, I think he will under- 
F Werke, Thames Ditton, Surrey. 
erry Wor 
December 29th. 


AMERICAN NOTES. 


(From our own Correspondent,) 
New York, December 17th. 


BROKERS just returned from Eastern and Middle Pennsylvania 
report mills and furnaces so well sold up throughout the anthra- 
cite iron regions that the placing of new orders is almost impos- 
sible. The Thomas Iron oe has not yet fixed its prices for 
the coming year, but it is believed that 20 dols, 
18 dols. 50c., and 17 dols. 50c, will be the ruling rates for the kind 
of iron that is in most request. The American Bessemer furnaces 
have booked some very heavy orders within a few days, amounting 
in all to 40,000 tons. The P Ivania rail mills have been doin 
very little this week in the way of new business, and have advan 
quotations to 36 dols. The works at , Buffalo, and Chicago 
have large orders on hand and under consideration. The works at 


ing push i F 
year’s productive capacity will not be sufficient for the railway, 
bridge building, and other urgent requirements, 


Better or ualities are to be had, 
Se. to 2 ols, at mill. Manu- 
factured 90c. for refined, 
1 dol. 80c. for medium, and 1 dol. 70c. for common. Nails, 2 dols, 
to 2 dols. lp wy 10c. to 2 dols, 20c.; tank, 
2 dols. 30c, to 2 dols, 40c.; angles, 2 dols. 15c.; channels, 3c, 
Skelp iron is so scarce that buyers are awaiting their turn for 
deliveries thirty to sixty da: ead. An enormous amount of 
ipe line laying is contemplated during the early spring. The 
ievelopments of natural gas are ex! into new sections. 
The manufacturers are taking advantage of the developments. A 
and capital has been subscribed to develope the region at once, 
The southern furnaces are sold up, and the iron-making interest in 
the South are stimulated by an urgent local and Northern demand. 
Telegraphic advices to-day from Western iron and steel i 
centres show that the advance that has been talked of for seve 
weeks has at last set in in earnest, and that the heavy consumptive 
requirements which have been held back for weeks are now comi 
in. The greatest anxiety is manifested for English supplies, su 
as, Bessemer pig, Spiegeleisen, steel rails, blooms and slabs, old iron 
rails and new steel rails. Brokers in this city have inquiries this 
week for 40,000 tons of steel rails for Gulf Coast and Pacific Coast 
delivery. Quotations are supposed to be 38 dols. and 40dols, 
respectively, but we hear it rumoured that cablegrams have 
announced a further slight advance. In fact the American iron trade 
are looking for a slight general advance in British iron and steel 
markets. There are inquiries in for large lots of blooms and slabs, 
which will, if placed, amount to about 22,000 tons, but the 
difficulty in the way is the high | mee asked. Old rails are 
wanted for immediate and winter delivery, moo dols, has been 


during January covering several months of next year. The 
within a month, anuary consumers 
place orders to keep them for six months. Railroad building will 
take a fresh start next year, and some enthusiastic statisticians 
place the mileage for the coming year at 11,000 miles of main 
track. The figures for this year are 7000 main track, es 
bewteen three and four thousand miles of side track and ——s 
The demand for railway and general buil material will 
remarkably heavy during the winter. A ten-thousand ton lot of 
sold this week at 20°25dols. here, The Thomas Iron 
Co. has fixed prices for foundry iron at 20 dols. and 19dols. They 
are ting twelve furnaces. Contracts will be placed in January 
for 800,000 tons of pig iron and probably more. T are buyers in 
this market to-day for large lote of Bessemer when prices 
suit. Advices from Ohicago and St. Louis show heavy orders for 
spring delivery. Advices 


| 
| 
i aiden which is partially accountable for the better ductility in the latter 
: 2 steel; but as the latter shows 48 per cent. with a strength of 
great deal Of troubie and joss 1s sustained, especially as certain 
2 sorts or makes are supplanted by others better or more popular. 
The following are examples:—Last year I altered some old- 
fashioned wrought iron fingers to the steel-plated fingers of a 
popular American maker. This year I got some more toalter. I 
set to and drilled the bar, &c., for the alteration, and sent for the 
fingers, and was informed they were not to be had in Australia. I 
sent to the agent for some Hornsby fittings four months ago, and 
for Ransome, 
they are not 
m the agents, 
and was informed they had none. I asked him to get one from 
their branches in the other Colonies, or say how long until they —_— 
f would have one. To the first part, I got the answer, ‘‘ None;” | 
| and to the second, that they could get one in ‘‘ say four months.” 
4 
# 
; shores of China, amidst all their pride and vanity. 
5 It is but fair, however, to say chat one British firm at least has 
8 awakened to the necessity of stirring itself out of the old grooves 
4 in which it has been in the habit of rolling along in a happy-go- 
i lucky manner during the past. The firm has engaged the services 
; of no less than three Chinese-speaking foreigners, one of whom at 
E least is the right kind of a man to secure official orders for the 
é firm, and is passably well 
} for five or six years at 1000 ees 
4 say, over £3000 a = and 
food, Bnd with low carbon the cracking was largely prevented. | Canton, November 19th, 
i But it was found that cracking was not wholly prevented by low 
carbon ; it was found that phosphorus was largely responsible. An PO 
i examination of a large number of fire-boxes which had been in 
i service, and failed in from two months to eight and ten years, 
; developed the fact that the long-lived ones were lowest in phos- 
phorus gem the balance of the constituents were not abnormal 
f —and this was rarely the case. It was known that for certain — me » by preventing their righting power; for when a 
; ial uses in tool steel an lish brand was the best known t is alongside a vessel, the rope or chain being attached to the 
: she co no’ got clear o’ e@ wreck, or, if capsized, causing a 
H repetition of accidents alluded to, and perhaps worse than we have 
: already heard of. I would suggest having a hawse-pipe running 
4 e preference, and it gave the use 1t was then the | through the fore air chamber on a level with the deck, so as to 
lowest from 025 to *040, allow the cable to pass through—thus: and then worked on the 
? a sample as low as 4 i average was pro! y t is resent style, leavi the boat, if ca) i i % 
result was obtained by the use of Danks’ puddling furnace, that is Fined, to 
{ to say, about one-third of blooms from this furnace were used, the a centre 
; balance were commercial blooms of about °028 and higher. | Referring to the secon , starting 
: i A better steel would have resulted from the use of all of with an extract from the Times that the | the Exchange to-day are 19 dols. 50c, for average No. land 17 do 
‘ lifeboats of the National Institution | for No. 2, with grey forge ranging from 15 dols. 50c. to 17 dols, 
<== are a mockery, delusion, and a snare, 
P “J. W.” is evidently writing from inex- 
4 perience, or without reference to the valuable work the boats have 
earth process. 
d can 
that 
doub 
: accident; bu 18 NO criterion ey are saler an r 
| than those of the Institution. Certainly a self-righting and 
] ring boat must be preferable to the Lowestoft boats. This can 
4 be carried out in all points, excepting when a boat is under sail, 
q when, if she capsized, it would be impossible for her to right unless 
4 the sails and masts were cut away. The Institution are not 
{ satisfied with their boats, although they only capsize once in eve’ 
; hundred and twenty times they are out on service, “J. W.” will 
find, on reference to the various lifeboat journals published by the 
fy Institution, that they are experimenting and daily expending large 
” ve Deen in the same engines ior pod our years. course, | amounts to make their boats ev hing that should be. The 
; the size of fire-box, kind of water, » and service, have much to 
ty do with the life of a steel fire-box; but, other things being equal, 
it has been shown that those the lowest 
They have very flat floors. Their high air cham! 
" ins of impeding their righting, materially assist the same, 
excepting in such a case as that which happened to the Southport 
4 boat, when, through some unexplained circumstance, the cable had 
i been made fast. This should not have happened, it being the 7 
i of the bowman to have simply taken a turn round the bo! f 
: holding fast the slack whilst the boat ~ J atanchor. The bowman 
‘ being displaced through the capsizing of the boat, the warp would 
‘ run out, leaving the boat her full righting power. The plan of | consumers. The imports of iron ore are very large, both from 
f Cuba and from abroad, and some heavy contracts will be made 
30 to 34 per cent. elongation in 2in. The Shoenberger steel shows 
from 50 to 57 per cent. in the same length. It is, therefore, quite 
evident that in this particular kind of steel this country is much in 
advance of 
No little trouble has resulted from the sending out 
makers in this country of annealed steel for fire-box 
: Such steel shows good physical qualities before being buil —— 
fire-box; but after short use the blowing out of the boiler and OO OOooOOo LE ee 
| tR,—In your last issue Mr. Pearson asks how the position of 
| the neutral axis would be affected by firmly fixing both ends of 
' beam at the points of support, The position of the neutral axis 
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Alabama t to the extension of iron making ca) in 
and to the erection of several iron pron 


such as stove works, pipe works, and boiler-maki 


‘Advices from Cincinnati and Louisville up to to- 
active condition of the iron trade. Nails are the 
are drooping in price. Two months ago they reached 2°20 dols. base 

but now they are selling under 2 dols., and a meeting was 
a four weeks’ suspension, and 
calling for a conference of the nail makers of the United States 
to agree upon a general restriction, Inquiries were made this 
week from Western bridge builders for 5000 tons of angles, beams 
and channels, and the pipe makers of Western Pennsylvania are 
also in the market this week for material to supply the require- 
All through the iron trade there is 
o to four months in advance. 
ut the feeling is that prices will advance and 
that those who delay will pay the penalty, Plate iron is selling at | sh 
from 2°25 dols. to 2° ars Steel. rails have sold 


eld here a few days ago suggesti 


ments for the coming aning. 
‘al tw: 


‘gp disposition to buy materi 
po not be wise 4 


week in small lots at 36°50: 


IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, 
OTHER DISTRICTS. 

(From owr own Correspondent.) 


this have been held under con- 
ose which marked the close 


THE 


is now looking forward to the quarter 

which will come off in Wolverhampton on January 1 
on the following day. Some speculation is indulged 

1 will take any action in the matter 

prices, The general impression is that prices will be declared 
for 1887 upon the basis which has ruled t 
or ten months—na 


whether the marked bar firms 


sheets and plates ro! 


In anticipation of the quarter! 
tion, showing the course of marked 


tober, £9. 
May, foi June, £14; July, 


£12, 1 


15s. 
will be accepted for singles, £6 10s. for doubles, and £7 5s, for 
occupation and orders for some little 
may continue until the orders for spring shi t 
ers for shipment come 
anti 


Galvanisers report 
distance ahead, but 


ironmasters’ meetings 
ditions much more favourable than 
of last December. Accounts bro 
Wolverhampton and to-day in 


£7 10s. 
Until the uarterly mee arrive the new business in 
manufact iron will limited. 


however, anticipate that prices will be stiffer a fortnight hence, 
and they are inclined to at once negotiate forward 


the follow 


1875, April, 
10s. 1878, Sep 


10; sd, September, 


Consumers ‘of sheets, 


for prompt execution of specificati: 


from 
abundance of orders coming to hand, it is evident that the demand 


£10 2s, 6d. to £10 5s. is quoted 
bundles delivered 
; 


to £10 15s, is quoted 


i to 
Makers of tube stri ame 
e 


The “] 
been 


except for superior qualities, 
little over £5 per ton, and tees are not m 
The pig iron trade displa: 
, since consumers are in an 


consumers 


is such as fairly gives rise to satisfaction, and the amount of unem- 
ployed the market is decidedly less than has 
rol 


existed e 
086 


ts at only a minority of the works for 
over this week, and confidence is exp 


to 


tions, 
£5 10s. 
ly declare that they ought to be 


ition of the wrought iron tube 
new association has been formed 


are £4 17s. 6d. to £5, 
still range from £5 to £5 10s. for 
evelling down” 


ce of bars being 


— can now be got at a 
dearer, 


sellers as a strong point in t 


Prices of Northampton sorts are about 36s. to 36s. 6d, delivered 
here ; ires, 37s, to 38s.; and Lincolnshires, 
lemand w ienced at the furnaces from 
steel makers, 54s, to 56s, is quoted for good West Cumberland | tally 
Lancashire forge sorts delivered here. Native pigs keep in 
large demand, and some makers declare that they are busier than at 


more remunerative trade next year. 


a 
The chainmakers who are on strike in the Cradley district, for an 
advance upon the excessively low wages 


receiving, decided on W. 
particulars of their 


hardships through low wages and tracking, “‘as 


which they have long been 
urnish the Queen. with | caused in the market by a sudden upward movement in Scotch 


her Maj had always showed practical sympathy towards the 
oppresed.” It was stated that but for support received from 
distant towns numbers of children must have died. 

The Wallsal Chamber of Commerce are endeavouring to secure 
samples of sad and other goods for China, Japan, and 
British Burmah, Foreign-office have promised their assist- 
ance if the Chamber will dis! all expenses, and the co-opera- 
tion of the secretaries of Chambers of Commerce with the 
countries named has been asked. 

The recent heavy fall of snow impeded steam tramway traffic in 
Birmingham seriously on certain of the lines, but the South 
Staffordshire Company’s trams were kept much as usual. 
This was in a great measure attributable to a mechanical contri- 
vance known as a railcleaner. Two brackets, fixed rigidly on the 
engine, have fitted into each of them an adjustable pillar, which 
has at its end large eyelet-holes permit the passage of a round 
aft. The scrapers have projections to fit the ve of the rail, 
and wide enough to cover the head, A + encircles the 
cross-shaft, One of its ends is fastened to the pillars through 
which the shaft passes, and the other is. fixed in a brush which 
slides loosely along the shaft, but by means of a key fitting freely 
in a slot, is prevented from turning thereon. SF 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THERE was but a small attendance at the Cleveland iron market 
held at Middlesbrough on Tuesday last, and scarcely any sales were 
effected. The general feeling was cheerful and confident, and 
although, owing to the pane fu little business was actually done, 
the advantage recently gained by sellers was maintained, and even 

igher prices than ruled last week. were cheerfully paid. For 
delivery to the end of January the usual quotation for No. 3 g.m.b. 
is now 34s. per ton; but consumers do not readily give more than 
33s. 94. For delivery over the first half of 1887 34s. 6d. may be 
obtained for No. 3. Makers, however, being well provided with 
psc gal the next two or three months, do not care to sell 
‘orward. 

There is little or no demand for warrants at Middlesbrough, but 
at Glasgow speculation is active and prices have fluctuated con- 
siderably of late. On Tuesday the price current was 34s, 44d. per 
ton, or tid. more than it was the previous week. 

The holidays have interfered somewhat with shi nts, but they 
are still mp | good. Up to the 24th inst. 49,927 tons of pig 
34,565 tons of manufactured iron and steel had been sent away 

manufacturers continue very . are spending as 
little time as ible in holiday-making. Finished iron tom the 
are not so well off, and most of them have closed their works for 
the entire week. Prices are as follows :—Steel ship £6 5s. 
per ton; womhg foxy £4 12s. 6d.; iron angles, £4 7s. 6d.; and 
common bars, —all free on trucks at makers’ works. 
nn a on the 10th of the month, less 24 per cent. 
discoun 


which Lae hs mr can be built is tempting owners. Vessels of 

3000 tons len can be placed at as low a figure as £7 ton of 

capacity. This price, however, is not enough to provide for any- 
whatever labour and material. 


employed they have nothing whatever 
now built are in almost every case of steel. Should any 
increase upon the present rate of building take place, there 
will be a dearth at once of that valuable material. The 
whole demand will fall upon’ the makers of Siemens-Martin 


qualities. Basic makers, both in England and Scotland, are | i 


confining their attention to rails, blooms, billets, and tin bars. 
For these miscellaneous products they seem to have got 


shipbuilding steel of marketable quality they are 
ever. Lloyd’s Committee professes to be ready to consider any 
proposal which may be made to use basic steel of a 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 
Manchester,—After a long period of unprecedented depression 
the year is closing with a more ag than has characterised 
the market for a considerable time. e week has been more 
or less a broken one, owing to the holidays, and there was not 
much actual business doing on the Manchester Iron Ex on 


the output; but as this died away, owing to the disbelief in tho 
bility of any sufficient combination amongst the makers to 
ring about a restriction of the output that could materially affect 
prices, trade relapsed into a condition of even still ter go 
sion, and the second quarter of the year was probably one of the 
worst areiete ever experienced in the iron trade. With stagnation 
throughout nearly all the principal iron-using branches of aomng 
the actual requirements which consumers had to place upon 
market were of the most limited character possible, and the future 
was viewed with so little confidence, that even at the abn 
low prices—which did not cover the actual cost of production—that 
makers were prepared to accept to effect sales, consumers could 
not be induced to buy beyond their bare actual wants. Lancashire 
Pig iron did not get down to quite so low a price as some of the 
istrict brands, local makers holding to about 35s. 6d. and 36s., 
less 24; but Derbyshire was being offered at considerably under 
these figures, and Lincolnshire iron could be got at as low as 
33s. 6d. and 34s., less 2, delivered equal to Manchester. The 
market had now touched the lowest point. By sheer force of 
circumstances, which meant a serious loss on every ton of iron that 
was being sold, makers were driven to seek escape from their dis- 
astrous position by a further considerable redu of the make. 
Not only in the iron centres of Scotland and the North of 
England, but in other ironmaking districts, numbers of furnaces 
were either damped down or blown out; and at length it became 
evident to buyers that, whether trade improved or not, makers 
had at last been pushed to the lowest limit of price, and that with 
the widespread reduction of the make there was the possibility that 
prices might now take a turn in an upward direction. As this 
conviction gained ground, there was a gradual increased weight of 
buying, and a 'y hardening of prices. At first the lowest sellers 
began ing an advance of 1s. per ton upon the minimum prices 
they had been taking, which was followed by the Lancashire makers 
advancing their quotations 6d. and Is. per ton. During September 
heavy buying went on, not because of any really increased require- 
ments for actual consumption, but use consumers were 
frightened that prices had at length eS upward 
move, and having no stocks they were na ly anxious to get in 
supplies beyond their actual wants; merchants and dealers, 
actuated by much the same reason, e somewhat anxious 
buyers, either on tion or for uncovered sales; whilst in 
addition outside — came in and bought rather heavily on 
the prospect of a further rise in prices. All this weight of business 
coming upon the market had of course a stiffening effect upon 
ices, and before the end of October quotations for cashire pig 
‘on had got up to 37s. 6d. and 38s.; for Lincolnshire, 36s. 6d. to 
37s. 6d. and ; and for Der' ire foundry to 39s. 6d. and 40s., 
less 25, deliv: equal to Manchester. In the iron using branches 
of industry there was, however, no appreciable improvement to 
back up the heavy buying which had been going on, and this was 
an element of weakness which very soon made iteclf felt, Oon- 


signs of reaction, 
were less anxious to buy. Some little weakening of prices 
naturally followed; speculative ls began to make their 


ers receded from the full prices 
asking. Generally, however, there was no very serious giving 
makers were so fully sold that they 
were under no immediate necessity to force and a 
the cheap second-hand lots were gradually w out, @ 
strong healthy tone returned to the market, bringing with th: 
inquiry for “ e closing q y 
are about 38s, 6d. to 395. 64 
37s, 6d. to 38s. 6d., less 24 per cent., for Lincolnshire — — 


foundry, uoted at 41s. up to 
less 2} per cent., d ivered equal fo ‘hanchester. py scarcely 


ht prices down 
to the lowest point ever touched in this a being com- 


delivered into the Manchester district. This 


remaini 
the basis of prices for several months, until towards the end of the 
year manufacturers began 


condition and of trade in the important 
industry of which chester is 80 ta centre, On the 4th 


ey were y and 
ultima‘ ely, with the proviso that at the reduced rate the men should 
lo 


delivered equal to Mano! 3 but there was a general ce of | accepted. It can be said that the year has developed any 
inquiry, and almost at the outset the collapse in the G wl i 


which brought warrants down to the lowest t they 
touched since 1852, and the continued giving way in Middlesbrough 
iron had a most d effect upon the market here. Local and 
throug’ e ensuing mon le was dragging on very 
slowly with a falling market, until, at the end of March, there was 
a drop of — per ton in the retail selling prices. Already some 
attempts been made to arrest the downward movement by a 
restriction of the output; but this was only so partially carried out 
that it had no appreciable effect. Some temporary excitement was 


warrants, based upon reports of a for reducing 


mencement necessitated the reduction in wages. Where firms 


special character 
or upon orders taken at prices so low that not only have they left 
no in for profit, but in some instances have been taken at an 


years past, e ordi run of general engineering w 
been Locomotive building has 


ht to ’Change yesterday in 
irmingham indicated a fair : 
number o ers upon the and the entertainment of ; 
brighter qatieiations concerning the trade of the New Year. 
There is the existence of a cheerful tone, and 1887 is entered upon 
with the belief that a more abundant demand and better prices 
are certain to rule. 
The market has declined to.be much disturbed by the rumour of ‘ 
war or by the political surprises at home. Even should war not 
be avoided, the English iron and steel industries would probably 
benefit rather than otherwise. We y= expect some repetition 
of the experience of 1872. The fact that the Ministerial crisis 
has been brought about by the resolution of the Cabinet to spend 
more money upon the naval and military services is construed as 
of hopeful augury to the iron and steel trades. 
. Operations at the mills and forges have been somewhat more 
generally resumed this week than is usual so soon after the Christ- 
mas holidays. The sheet mills have been the first to get to work, 
and here and there makers report that galvanisers and other 
buyers are them to send in orders, , 
sumers having more than covered their uirements di out 
appearance in the market at under current rates, and in some 
Mr. Charles Wood, of Middlesbrough, has received an order for 
: four miles of light railway material for South Africa. 
informa Messrs. Pearse and Co., of Stockton, have entered into a contract 5 
apex ether with another large er ve on han ill enable 
1868, April, £7._ 1869, November, £8.: 1871, September, £8 10s.; pe to find employmont for a large number of men during the 
1; February, £12; April, £12 10s.; | winter. Messrs. Raylton, Dixon and Co., of Middlesbrough, have, it 
£16; September, £14; November, | ig said, booked orders for no less than three large steamers during 
e , £14; March, £16; July. | the last three weeks, and will shortly be able to double the number 
. » February, ; sy £10. 1876, | of hands they have recently employed. : 
ber, £7 10s. | It seems certain that shipbuilding is slowly reviving at the 
"7 ids. 1881, April, tember, £7 various on the north-east coast. The extremely low price at ‘ 
but at a little under the above quotations there are buyers who are 
prepared to place out considerable orders for forward delivery, 
There is, however, still an absence of any real improvement in the 
canno € z scarcely even Cc fe | iron-using branches of trade which is so essentially necessary to 
workmen therefore have the best of it, and if they are only fully | give permanent strength to the market, and it can scarcely be 
year. 2 rll as a healthy basis that the present upward movement is 
Since the extent of supply is scarcely so as some time in great measure due to the very restricted output in all the iron- 
producing centres, 
Very much the same course has been followed in hematites that 
has characterised the market for the commoner qualities of pig 
on. Starting on the basis of about 53s. 6d. to 54s., less 24 per 5 
cent., for No, 3 foundry, delivered into the Manchester di 
trict, prices gradually receded until they touched about 49s. 
he marke imost into their own hand But irom making |to 50s., when the upward movement in August and Sep- 
tember brought them back to about 5is. and 51s. 6d., and with 
the exception of some little underselling by merchants, a firm 
tone has since been maintained, which has developed with the 
more than ov en the app 'y, and they look for further rise. | stren at presen ut as wo close of the year a further steady advance that has brought prices 
‘or ordinary qualities of 24 w.g. in | ce involve increasing the scantlings, it would obviously be up to about 54s. and in one or two instances to 55s. per ton for 
ed in skeleton cases, £10 12s, 6d. Sttendet with more expense, and so no one desires to do it. o. 3 foundry qualities delivered equal to Manchester. 
in felt, £11 Mi £11 5s, per ton. It is said that at certain continental shipyards basic steel from | A very depressed tone characterised the manufactured iron trade 
rices than these, Germany has been tried somewhat extensively, and has not been | throughout the greater portion of the year. At the outset works 
ron of common q s unable to command any advance, | liked. Consequently at these yards they have returned to the use | generally were fairly off for orders, and prices were tolerably firm 
but the makers of medium qualities are here and there insisting on | of iron. It is not like! , however, that this will last longer than | on the basis of £5 2s, 6d. to £5 5s, for bars delivered into the Man- ee 
5s. rise on their late minimum to cover the increase in pig iron, | js necessary to extend the steel industry in this country sufficiently | chester district, but there was an absence of new work of any & 
which is now, on some brands of Northamptonshireand Der! ire, | to supply these yards, weight coming forward. As the orders on the books ran off with- 
as much as 4s, to 6s, above the out bei laced forges had to go on short time, and there was a 
are selling at £4 15s, to £5, m === : 
q 
ers is steadily improving. 
among the tube Ah age the maximum discount on gas tubes 
has heen fixed at 80 per cent, A few other strong firms outside the emand, ald prices go abou! per ton. are, 
association declare that they will allow no discount above 77} per however, — beginning to work off their specifications with com- 
cent. oop paratively little new business in prospect, and it can scarcely be 
rices said that in all cases prices are characterised by absolute firmness. 
: ear has y: ight up @ commencement of the holidays, how-| So far as the engineering trades are concerned, a year of excep- 
. e in the matter of “extras” in the iron trade, is | ever, there were some fairly large transactions — put through | tional ee has been the record for the past twelve months, 
particularly gm in angles and tees. Competition from the | in pig iron for —— over the next six months, and in most cases | and this has extended throughout nearly all the various branches 
north and other districts has largely led_to the extras of 10s. on | makers are now so fully sold for as far forward as they are disposed | of industry. At the very outset the employers felt themselves . 
angles and 20s. on tees above the abandoned, | to go, that = 5 are very indifferent about booking further orders | compelled to take a course of action with eo to wages that 
at present, and there is a decided hardening tendency in prices. | was in itself only too plain an indication of the disco’ i : 
Considering the course of trade during the past year, it is finishing 
ty than finished iron this | with a surprisingly strong tone. Throughout the greater portion 
cipation of firmer rates at | of the past twelve months, business has been of the slowest | of January a was issued by the Iron es Employ : 
e quarterly meetings. For contracts over the first half of 1887, | character. Consumers, taught by the experience of the persistent | Association stating that it had been decided to post at the various 
some sellers ask higher prices than buyers are prepared to concede. | downward tendency of the market during the previous year, have | works notices to the effect that in consequence of the depressed 
The circumstance that the stocks at the furnaces have largely | bought only from hand to mouth, and in this way have found | state of trade and the high cost of production the wages of the 
declined is being used by Midland ci themselves ay justified by the continued contraction in values | workmen would be reduced about 74 per cent., or to the rate paid 
favour. which ultimately foonshe prices down to the lowest point they had | in the early part of 1879. This reduction was met with some show of 
hed for thirty or forty years. opposition on the part of the men, but the resources of the princi- 
@ basis of quoted prices for local and district brands—with | pal trades union jo oma had been so seriously drawn = 
de brands, which will be amply covered in the reports for the | by the large expenditure in support of out-of-work members that 
bh and North of England districts , L shall deal only inciden- 
as they have material affected this market—was at the 
ny time since 13/4, All mines are 52s. 6d. to 55s.; min i 
37s. 6d, to 42s.; and common forge, 28s. 6d. to 30s sg 
The state of manufact urers’ order book: ' he hardware trade: 
/ 
actual loss, as the more preferable alternative to allowing shops to 
= —_ stand idle. Tool makers have been fairly employed, and in one or 
ed on nearly all hands of two special departments they have been busy. Machinists have only 
had a moderate amount of work, some of the leading firms havin 
never before been in so dep condition, ani ough 
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close of the year has brought out some 
Lancashire and Yorkshire Railway Com 
have gone into the hands of local firms—an order for thirty loco- 
motives having recently been secured by the Vulcan Ironworks, at 
Newton-le- Willows, a for | locomotives 
having since secured by M Peacock, of 
Gorton—there is no general ecesunehs teen to report in this branch 
of trade. In the shipbuilding trade the yards have turned out 
even less work than last year, — the few orders that are still 
in hand are being worked off with very little in prospect comi 
forward to take their place. As to — the returns 
the principal trade union societies connected with the Sham 
branches of industry have shown an exceptionally large an reertage of 
the greater portion of the year, steadily increasing percen 

members in receipt of out-of-work eupport, nent a has 
ly represented the general scarci 
been it has 


extent where the men have apo 
been on sbort time. 
A year of exceptional the record of the 


depression summarises 
tions in the coal trade during the past twelve months, which 


has only been varied by the usual winter increased demand and | had been firm 


advance in prices, that been practically confined to the better 

malities of round coal fer house fire consumption. The lower 
of fuel for iron making, steam, and general 

have been in dull demand all through the year, 
supplies largely in excess of requirements, and prices have shown 
comparatively little variation from an average basisat the pitmouth 
of 5s. per ton for steam and forge coals ; 4s. 6d. to 5s. for burgy; 
and 2s. 6d. to 3s. for common, to 8s. 6d. and 4s, for the best 
— of slack. 
rrow.—There is a steady tone in the hematite pig iron 
market this week, although as a matter of fact buyers and sellers 
as well as workmen have more or less spent the last few days in 
holiday making. Most people are, however, agreed that the 
prospects of the new year in both iron and steel are good, and that 
the scarcity of new orders booked during the past few days has 
been more the desire to defer new business until the New Year 
than any show of evidence that heavy deliveries were not wanted. 
It is more than evident that there will be a need for further 
increase in the make of Bessemer iron early in the year, as the 
demand for thisarticle on the part of steel makers will be greater than 
itis owing to the heavy and i pore deliveries which are to be made 
during 1887. The business doing in forge and foundry iron is better 
are ut not when com: wi e 
ments. Steel rails are in large demand and in full culguk on e 
orders in hand are very consi embracing contracts froin all 
Tails are quoted up to £4 per ton for ordi 
vy sections. Other descriptions of steel are in good d 

and the outlook is cheerful. The only department in which a ot 
tone prevails is that of iron and steel shipbuilding; but 
of a better year than the last 
has been. The engineering trade has a hopeful outlook so far as 
marine orders are concerned. Iron ore is in steady demand at 
from 9s. to lis. per ton net at mines. Finished iron is in steady 
but not active request. Coal and coke in brisk demand. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Turis is a week of holidays, which began on Christmas Eve and 
will extend into next week. Where the firms take advantage of 
the season for stock-taking and for havin ma | repairs done to 
machinery, a longer period will be apportioned for “‘play.” One 
or two firms have intimated to their employés that they will have 
@ month’s holiday. This, however, means that the firms have 
latterly been making for stock, and do not feel disposed to add to 
the accumulations in the warehouses, Generally, the prospects 
for the New Year are more encouraging than at the correspon: 
pees of last year. In the heavier trades several departments 

had only a brief respite from labour, as heavy deliveries have 
to be made to the Admiralty and War Departments by the end of 


were @ mon were 
the “ Firminy ” shell at their eatablishmen sdmitted | actions 
they were ing new i no public 
mention of the fact. I notice, nen rn a London paper 
stated the other day that Messrs. Firth and Sons had obtained an 
order from our Government for 200 of the Firminy shells at 2s. per 
Ib., the cost being £20,000. Messrs. Firth very properly decline to 
publish the terms at which they supply their wares; but while 
admitting they have an order in course of execution for the Govern- 
ment, they declare that the price stated by the London paper, and re- 

uced locally, is far in excess of the actual amount. It isa singular 

that at Messrs. Firth’s premises, which are fixed between 
Messrs, John Brown and Co.’s and Messrs. Charles Cammell 
and Co.’s—the two armour-plate manufacturets—should be pro- 
duced the new shell which its inventor expects to smash the 
Sheffield plates. Both armour firms are experimenting, to 
— any emergency which may arise; and while the Messrs. 

irth, by apy 3 the English patent rights in the Ferminy shell, 
~~ labouring to destroy compound and all-steel armour e, the 
armour firms, on the other hand, are doing their best to defeat their 
neighbour’s efforts; and thus ‘the battle of projectiles versus 
plates goes bravely « on. 

During the year the armour for the five belted cruisers built by 

private shipbuilders, and the two belted cruisers built in Govern- 
ment yards, have been completed. Each of these seven cruisers has 
about 460 tons of armour. The side-belt armour is 10in. steel- 
faced, and bulkhead 16in. iron. Messrs. Charles Cammell and Co. 
have * supplied two of the cruisers with “‘ Wilson” compound— 
steel-faced—plates, and Messrs. John Brown and Co. have a 
the others with compound—steel-faced—“ Ellis” 
Cammell and Co. have also delivered a portion of thes armour for 
the two large armour-clads Renown and Sans Pareil, and the belt 
armour of the Renown, by the Atlas Works. The latter firm are 
also busily engaged on the plates for the Nile and Trafalgar. The 
total weight of armour for these two ships is 4908 tons, plus bolt 
fastening. The order, as usual, is divided between the two Sheffield 
firms. The a Works have supplied Russia with armour for 
war-ships building on the Black Sea. 


are their powers. The subject is 


orders from the’ 
whole of which 


and November of 1885,. Taking December as far as it has gone 

the total promises to to maintain the increase of October and 

November. 

The Silkstone pit, 

recently, resulting in the was open 

— 28th inst. Work in the pit has been ded for 
t three months, causing a good deal of distress in the district. 

The careful inquiry made before the coroner will oass out more 

fully than has ever been done before the dangers of coal dust in 

causing explosions. 


where the explosion took place 
of twenty-two lives, was 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

BustNess in the iron market has been curtailed by the holidays 
and there will be little doing for another week. The ironmasters 
supplied their annual returns of the pig iron trade at the close of 
last week, and the Scottish Pig Iron e Association issued the 
complete ‘statistics for the year on Tuesday. The warrant market 
before their issue, and it madea further advance as 
soon they appeared, The statistics are as follows :— 


1886. 1885. 1883. 
Tons. Tons. Dec. 
Production 935,801 .. 1,003,562 67,761 
Consumption—in foundries, 
as per returns received 123,186 .. 152,597 
In malleable and steel works, 
as per returns received 299,509 .. 243,022 tee. 
Total .. .. 422,695 895,619 27,076 
less 11,837 
tons hon 
shipped.. .. .. .. .. 223,204 .. 267,456 
Railway toEngland .. .. 9,950 .. 14,859 
Total . $80,750 444,614 63,864 
Tn Connal’s stores. 840,821 .. 665,683 
In makers’ hands . 342,718 .. 384,995 .. i 
Total 1,183,039 .. 1,050,683 .. 132,356 
1886. 1885. 
Average — of furnaces in blast for the 
year se 83 .. 90 
Price of mambots G.M.B. 8. d. 8. d. 
Warrants for = year 89 11 4110 
at mixed numbers G.M.B. 
445 .. 43114 
Lowest of mixed numbers. G.M.B. 
Warrants ... .. os: os os 
Tons, 
— of malleable iron and steel made in 
Scotland, abou - 460,000 441,000 


t 
Consumption of Cleveland ‘and Cumberland pig 
iron in 


In «+ 268,500 270,000 
In malleable iron and steel works. - 140,500 195,000 
«+ «+ 409,000 465,000 


Tt will be seen that the efforts of the the 
output have resulted in a decrease of 67,761 tons as compared with 
the production of 1885, There is also a decrease of 42,277 tons 
in makers’ stocks ; but it is apparent that the decrease is the result 
of purchases made for the warrant stores, a fact which is borne - 
by the decrease of 63,864 tons in the exports of Scotch pi yey 
Taking the stocks altogether, those held 1 by makers and oaks 
Messrs. Connal and Co.’s stores, they show an increase for the year 
of 132,356 tons. The increase of 27,076 in the home consumption is 
the result of the activity in the steel works and indicates an expan- 
sion in the use of hematite pig iron. 

For g.m.b. at present there is a very 

brands of makers’ pigs are to be in request for 
America at advancing rates. 

The past seromgnente of pig ons were 5370 tons as com- 
Seek, 4670 tons in the corre- 
spon 

Business was done in the warrant market on Tuesday forenoon 
at 44s, to 44s. 3d. and 44s. . cash. In the afternoon trans- 

occurred up to 44s, cash, closing with buyers at 
to 44s, coming back to and closing wi! ers 
more. o-day—Thursday—the market was quieter, with business 
down to 44s. 24d., closing with buyers 44s. 3d. cash. 

The values of makers’ pigs, which had been well maintained for 
some time, are irregular this week, there being in some cases a 
substantial advance, whilst in others no improvement i is quoted. 

In the course of the weck 1} oti y worth £520 was 
shipped from Glasgow for machinery, to different 
places; sewing machines, £4100; steel goods, £5500; and general 
iron manu 00. 

There have been good shipments of coals in the past week, but 
they include a od quantity which could have been sent away in 
wre week but for a strike of co colliers. From Glasgow 

1360; Troon d, ith, ; Grange- 
mouth, 6520: and Bo'ness, 5855; Rr 74, 356 tons, as compared 
with 63, 128 in the corresponding ‘week of last year. 

Mr. William Small, secretary of the Lanarkshire Miners’ Asso- 

‘or an advance of wages, w e 
alleges has been given by certain individual firms, to be ly 
conceded. The request is not likely to be granted, at least at pre- 
sent, seeing that the shipping department of the trade has materially 


slackened. 

A movement isin progress among the colliers of Fife for a general 
restriction of the hours of labour. They will have difficulty in 
carrying the proposal into effect, as the colliery rules require them 
to work at least eleven days a fortnight, and the local courts have 
virtually decided that the men must conform to the rules as a 
ain of their employment. 

At a meeting of the Institute of Scotland, a discussion 
has taken place on the merits of the blasting gelatine water car- 
tridges of the Nobel’s Explosives Company, which were recently 
tested at several Lanarkshire collieries in presence of members of 
the Institute. The general opinion expressed regarding the car- 
- was that, while absolutely safe, they did not bring down 

the coal so completely or in such pacer partons 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE thshire coalowners, whose chief port is Ne 


Monmouthshire 
are closely watching the action of the Severn Tunnel on the Welsh 


put before certain parties with a view to action. It is | coal trade. There can be little doubt but that a great diversion of 
seiatie tha a ap cmp lanation may yet be forthco coming | coal traffic is taking place, and will steadily increase. Instances of 
eke a is being done at foalwich. Shefield has btedly | Aberdare coal cut one day and loaded at Southampton the next 


carried out its part of the undertaking with pon and enterprise. 
Through the of Mr. Benjamin ney the new Consul at 
Sheffield, I am enab 


the to £47,409, steel f 788 and 
Wiley Novenbes , £71,829, steal £26,189 and 
cutlery £15, These show a large increase on October 


to| from the Rhondda M 


common, and the saving in labour, wages, and 
The uestion is how far this will divert trade 
yr to the Monmouthshire coals. In 
matters of house coal, probably Newport would a but the 
Ocean, Ferndale, Navigation, Coedeae, similar coals must 
the lead, and if not shipped at Cardiff, will be taken by 


and | through the 


steamer got into difficulties enarth reed, andthe to 


Cardiff and Swansea vessels mae as usual an im- 
portant one. Messrs. Wells, Telleffsen, ©o., of Cardiff, have 
@ fine coal steamer, unaccounted for. The crew for 


The graving dock Ee aneatien is still to the front at Swansea, and 


the all cone of a vessel to Cardiff instead of S 
Commerce to a Bu ediate con- 


ggesting the imm 
ook ta ts of Wales’ Dock, to 
the largest steamers that come to the 


Swansea have made important 
concessions in tonnage rates, and the Chamber of Commerce are 
moving that the railways exhibit the same consideration. 

Messrs. Nettlefolds’ new works, near Newport, are busily im 
bariron, and Swansea has been urgent in requirements for delivery 

and steel bar. Last week the imports coastwise included ov over 
tons pig and 388 7 bar. 

this week, but it turned “ae be insignificant. Tepoctans toett. modi- 
fications and extensions are going on at several of the large works, 
to which I shall further allude when completed. The aim c 


the requirements of 


lies in the same m—increase of yield at diminished 
The new year promises to give a trade; the colonies will 
be well represented, New Zealand in . 
coal stl! in demand, and generally stated, patent 
‘Tin-plate continues to be the most 
well if the men do not spoil it. told of Unione 


‘movements in Monmouthshire, with a view to combination and 
intimidation in order to get increased wages. It is a pity that a 
movement is not started amicably by men and masters to secure a 


request about 1 
last week, over 50, 000. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 
Tur improved tone of the iron markets lately continues 
unabated, and if anything it extends with favourable indications 
all round, Almost all prices have a rising tendency, and buyers 
than ever to make long contracts ahead, but as 


are more 
appearances indicate a trade coming, sellers are na‘ 
reluctant to bind th ves for long forward delivery. Whatever 


they may eventually do, one thing is clear, that the many Conven- 
oe have had the effect for the time being of 
doko more stable business, without attempts being made to 
ym ices on the one hand, or to compete unreasonably for 
orders other. That general confidence is shown in the 
reality of the industrial on eet may be gathered from the 
fact whilst the political atmosphere has been so overclouded 
that — in ordinary cases, would have gone down in value, all 
industrial shares aes" held their own. Added to this, exports 
were more favourable this year, for in the last ten months iron 
principally pig, bar iron, and wire rods, were sent abroad to 
the amount of 1,014,804 t., against 909,298 t. for the same period 
last year. In Silesia, too, especially in rolled iron, there is great 
improvement, and the Bessemer works are now well employed. Bar 
iron has gone up M. 2 p.t.; and, quite contrary to the usual mode 
of doing business in that district, just the finish of the year has 
brought a large number of buyers into the market. The wiredrawers 
have also intimated to their customers that a rise in wire is about to 
take place. The neighbouring iron markets of Austria also 
firmer from day to day. Returning to the west, the Belgian works 
are a an influx of orders, whilst the French market i . about 
stationary, the price of merchant iron remaining at 130f. ser 
unimportant orders are reaching the works, but still they form suffi- 
cient to keep them going till the end of Jan next. The first 
tenders for constructive work in connection with the t Eiffel 
Tower have been given out. The term of four months for com- 
os of delivery, on April 1st, is considered a very short one, 
and there is some grumbling because the whole has onl 
divided into four lots whereas double the number of 
otherwise have had profitable a ment bala red it, 
firm and rising, and in Rheinland 
6°20 p.t. Siegerland steel stone costs 8° 


crown to 9; tod glance, 9 to 920M, at mines. Pig 
iron of sorts is rising more or less in price ; the demand for 
forge descri —y RTS is very brisk, and the Convention has raised its 
minimum M, 2 p.t. The stocks are 80 fast diminishing that again 
another rise is imminent. Spiegel has latterly been g up pro- 
petenetey more slowly, and has not not risen at this week. 

‘oundry is a little better called for, and a t advance 
has been at last secured. The present m oat rl wer 


No. 1, M. 52; No. 2, 49; sac 47°50 p.t. There is not 
demand for Bessemer sorts to warrant an increase of price, 
but the steel works are wa with interest the i 


they will be so acceptable to this now almost stagnant industry. 


Luxemburg pie are also slightly advanced in . The pig iron 
production November, including Luxem' was 274 ved 
against 308, 106 t. in November, 1885, At the en ‘of October 


Westphalia to deliver 27,000 tons of wire for cables, The tin 
works which have taken the contract will have work for nearly a 
year on the order, which, of course, will tell favourably on 

works. Whata pity it is, in a case of this sort, that workmen and 
the managers of railways cannot see their road to work at 


‘ord to com e cheaper English 

is every li 


has made rails for Australia. 


it is not 
ers 
in , but the prices are quite unremunerative, and the machine 
shops are, on the whole, poorly off for orders, though here 
there a few new ones have come forward. 

The cannons which Hsu-chin-Chéng, the Chinese Ambassador at 
Berlin, went to Essen to are of 42 c.m. calibre, two in 


number, pocets tetmaeet, and will now be shipped off at once for 
China, On this the news reaches me that, as was 
which has obtained the Melbourne 


opera) 
good working sliding e. 
Swansea is doing well, and prices are firm for all varieties, 
Little that is good can be had under 13s. 6d. ordinary cokes, and 
best brands are quoted as high as 14s, 6d.; ternes are in strong 
ane of tin-plates was unusually 
xes being sent enna and as only 
, buyers, I need not add, are getting 
be expected. America continues to 
demand for steel of all kinds in the States, and are hoping that, 
sooner or later, orders from there will find their way here, where 
last year. The bar iron branch has been progressively improving 
' along with the raw materials, and both the heavy and fight section 
mills are all very well employed, and the enhanced prices are 
maintained, a tacit agreement having been come to on all 
hands not to quote any lower figure than M. 100 p.t. as 
a base price at works. ‘This step is justified by the con- 
tinual small rises in puddle pig. There is no alteration for 
better or worse in heavy plates. Thin sheets are still as brisk as 
ever, and M. 130 is noted for them. Wire rods are even more 
favourably situated than when last reported, and from a trust- 
worthy source it is related that a Telegraph Construction Company 
in London has just contracted at a small rise in price with firms in 
There is again some uneasiness here about the steel plant at 
Our leading have = to an 
in putting down new machinery—pro 'y £300,000, certai not such prices as would ensure suc } rn 
less than £250,000—to meet all possible requirements on iho. gent =_—=—=—=—$_$_$—=_$_—_—_—_—_—_—_———_ England. In railroad material there would be nothing particular 
of the Government, and it was st that their enterprise to report were it not that it has been stated here a German firm 
would render unnecessary any further extension at Woolwich. — 
The great point has been to prevent Woolwich becoming a favoured hich can 
rival of Sheffield in steel castings; and it is stated again that the hid really 
er, there 
this firm 
ork for 
nd help 
ent Line 
il ust the pretty little fillip it_needs of 1UUU tons Of easy cargo pe 
ber. The United States trading year ends on September 30th. 
* The value of Sheffield exports for the year ended was £523,187, an 
increase of £73,841 on 1885. Steel increased by £37,334, 
cutlery by £34,527. The total values of steel and cutlery were 
a £256,312 and £178,506, as compared with £518,977 
and £143,979 for the year endi m ber. 
me vessel of large tonnage is, of course, numerous, 
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NEW OOMPANIES. 
wiht following companies have just been regis- 


Crouch and Jay, Limited. 
This is the conversion to a company of » 

business of iron tank manufacturers, 
Robert Charles Jay, of Regent’s Wharf, 
n-street, Limehouse, It was registered on 
the 18th inst., with a capital of £20,000 ,000, in £10 
shares. The purchase consideration is 450 fully 
id shares. e vendor is appointed managing 
Firector and seore , at a salary of per 
annum, and Mr, Alfred Robinson is appointed 
assistant 4 ata salary of £200 

e sul rs are : 
per annum. 


*G. Robinson, 7 ‘Gloucester pace, Greenwich, 
iron merchant 100 
*A, Robinson, 12, Quen uentin-road, Lee, clerk. 
H. G. Wilkins, 1, Ealing, 
ysician 
Jay, Littledown- road, Bournemouth, oe, 
dow .. . 
wv. F. Vaughan, Legacy Duty’ Office, Somerset 
The number ft directors is not to be len than 
four, nor more than ten; qualification, 20 shares; 
the first are the subscribers denoted ‘an asterisk; 
the company in general meeting wi determine 
remuneration. 


Dusseldorf Iron, Brass, and Steel Works and 
Company, Limited. 


This company proposes to acquire the Dussel- 
dorf Iron, a and Steel Works at Dusseldorf, 
Germany, and to undertake and carry on as suc- 
cessors to Messrs. Eugene Franquinet and Pierre 
Franquinet, the executors of the late proprietors 
of the works, the business of manufacturers of, 
and dealers in, iron, brass, steel, and other 

It was registered on the 18th inst., with 
a capital of £30,000, in £1 shares. An agreement 
of the 15th inst., between Hatton Webb, of 20, 
Backlersbary, and George Bowack, of Lom: 


bard-street, reg the con- 
sideration being £25,000, payable cash, 
and the balance in fully paid shares. The sub- 
scribers are :— 


Shares. 
E. Glass, Bentley Lodge, Nor- 


*A. B. Wall, 10, St. James’-street, SW... 
Merthyr Tydvi:, mechanical engi- 


J. Collier, Nottingham, manufacturer és 
ajor-Gen. 
J. 5 and 7, Warwick-streot, ‘S.w., 
The first Landen are the 
denoted by an asterisk and Mr. Hatton Webb, of 
20, Bucklersbury. The directors in Germany are 
Mr. W. Marnach, CE, of Darlmund, and 
William Owen, of Dusseldorf. The number of 
London directors is not to be less than three nor 
more than five, and of German directors not less 
than two. The London directors are to appoint 
their own remuneration, and Mr. Hatton Webb 
will appoint the remuneration of the German 
board. r. Wm. is manager of 
the ool ata salary of £250 per annum. 


~ 


Morecambe Tramways Company, Limited. 

Registered on the 18th inst., with a capital of 
£16,000, in £10 shares, to lay down, equip, and 
work tramways, commencing on a Geek, 
Morecambe, and terminating at Heysham, both in 


the county of Lancaster. The subscribers are :— 
Shares. 

E. Goville, Morecambe, boot manufacturer o 
R. Crabtree, Lancaster 
T. T. Marsden, Lancaster, coal | rietor 10 
W. Shackleford, Lancaster, 
8. right, Morecambe, architect . 10 
, Thorn ks, Lancaster, land agent 5 

R. Townson, Morecambe, provision dealer . 5 

Registered without special articles, 


Nottingham Plate Glass and Boiler Insurance 
Company, Limited. 

For transacting plate glass and boiler insurance 
business, this company was an on the 21st 
inst., with a capital of £20,000, in £5 s 
The subscribers are :— 


Sir James O'dknow, Nottingham .. .. .. . 40 


C. J. Cox, Basford, Nottingham, bleacher .. .. 40 
Rk. Aspey Hall, Nottingham .. .. .. 49 
T. N. birkin, ‘Ihe Park, Not'ipgham .. .. .. 40 
. Pleox, The Park, Nottingham ibe eo 
R. The Pars, Nottingham, architect 4 
Mapperley Hail, Nottingham, lace 
yer, & 40 


T.8. Figgin, Basford, Nottingham, estate ‘agent 40 

The number of directors is not to be less than 
five, nor more than 15; qualification, 40 shares; 
the subscribers are to appoint the first. The 
company i. general meeting will determine 


Rex Bituminous Coal Company, Limited. 

This company proposes to take over the busi- 
ness of manufacturing and selling composite coal 
carried on by the firm of Haigh, Owen, and 
Haigh, at Manchester, togeth'r with the letters 
patent No. 8761, dated July 5ch, 1886. It was 
registered on the 16th inst. with a capital of 
£60,000, in £5 shares. The purchase considera- 
tion is £12,000 rod aad 3 fully paid shares, 
The subscribers 


T. C. Th 43, Lo 


R. W. Haigh, 40, Beo-street, Moss-side, Man- 
chester, traveller as 


F. ugh, Longaight, Manchester, traveller 
dley-grove, Manchester 


CG. A. 33, Cottentam street, Manchester, 
Owen, 31, “Craig-street, Ardwick, *Man- 
J. %4, Hyde-road, “Manchester, “dt y- 


without special | articles, 


THE PATENT JOURNAL. 
Condensed from the ones ¢ the Commissioners of 


Applications for Letters Patent. 


tents “communicated” the 
address communicating party are 
printed in italics. 


18th December, 1886. 


630, Scissors, W. H. Blackwell, H Hill. 
ie 6st, Merac Castinas, C. M., Pielsticker, 
ndon, 
16,632. Lamp Burners, C. M. Pielsticker, London. 
16,633, Trstino DyNaMO-ELECTRIC Macaines, &c., J. 


yan, Newpoi 

16,684, GuipE for Boor and Macuine 
Dies, Litchfield, Wellingboroug 

Compinep TaBLe and W. Woolard, 

ven 

6,636. Fisvemne Boots, &c., E. A. Remmett, 
Northa’ hampton. 

16,637. “BOsRD, E. Mileson, Woodford. 

16,638, Serrinc of Porators and Szzps, E. Buckle, 


estwich. 
16, fur Omnipuses, 8. Andrews, 
'RINTING on Footways, &c.,G Quarrie, Liver- 
pool 
16 641. Spinninc Fries, D. R. Malcolm and G. 
Malco! 


Im, jun., Glas; 

16,642. Ba. Tapa, 8. H. Gillam, 

16,643. R. “McDougall 

16,644. Gavuoe for InpicaTING Water in 
Exavarep Tanks, Baron J. Davenport, Birmingham. 

16,645. Tip Wacons, G. Rowe, Lower Edmonton. 

16.646. Cure for Sprains, &c., J J. Critchley, Man- 


ester. 
16,617. Nove. Supstances suitable for Tannine, A. 


u, London. 
16.649. Pickers for Looms, Messrs. Rad 
Halifax. 
LEcTRIC Apparatus for the ControL of 
5 O. Skrivan and F. Dvorak, London. 

16,651. Watrrep Epoe of Hat J. Drabble 
and J. Hall, London. 

16,652. PARAFFIN Lames, E. P. Wright, London. 

16, 653. Fricrion CLotcues for Taansmittinc RoTaRY 
Motiow to Suarts, &c , I. Millington and C. Edmes- 
ton, London. 

16,654. Paopuction of Picrurgs on TRANSPARENT SvuB- 
stances, E. Haseler and N. Macfarlane, London. 

16,655. Prorectinc Horses’ Feet, C. J. Corr, London. 

16,656. Exprosions, &c., H. E. Newton.—(A. Nobel, 


nce.) 
Licut by Rer.ecrion, W. Defries, 
on. 
Mixine, &., Macuine, J. C. Isterwalden, 


ndon. 

16,659. Marnrarnine a Vacoro, J. B. Prosser and R. 
Chaplin, don. 

16,660. Marertas for Fitaments, &c., T. Mace and H. 
Edmunds, London. 

16,661, SEL¥-REGULATING ELEcTRIC Generators, R. P. 
Sellon, W. M. Mordey, and C. E. Webber, London. 
16.662. Reoutatinc ELecrric GENERATORS, P. 

m, W. M. Mordey, and C. E. Webber, London. 
Wounpgp, &c., D. du 


ry W. Chesterman, London 

16,665. Locks, J. Y. Johnston.—(H. M. V. d’Arne- 
ville, France.) 

16,666. Raitway &c., AppaRatos, W. 
Griffiths and E. T. R. Britain, London, 

16,667. Permanent Way, E. P. Martin, 

16.668, Tin Scrap, W., F. E., and A. 
London. 

Distrecrine &c., CLosets, &c., B. Haigh, 


a Bout and Lock Nut, L. Dove and J. 8. Bush, 


16,671. Down W. Baker, London. 
—_ Locomotive, &c., TORPEDOES, H. 8. Maxim, 


20th December, 1886. 


16, '674. TOBACCO Pips, F. Bennett, Lond 

16, 675. Primary G. | London. 

16, 676. BuRGLAR’s A Pressland, London, 

16, }677. COLLOTYPE PRINTING Macuives, Berly.— 
(L. Alauzet, Paris.) 

16,678. Dyxamo Exectric Macuriyes, G. Hookham, 


rming 
16,679. Brake, J. and H. J. Brooks, and R. Green, 
16,680. Fixinc Tits, &c., 8. Harvey, Weston-super- 


6,681. Exrractinc Corks, E. 8. Norcombe and W. 

, Birmin 

16, aa NIVERSAL ILL, 8. Adams, Middlesbrough- 
on-Tees. 

for Step Lappers, W. Grayston, 


eighley. 
16,684. Kerrie, &c., Spo G. Dodd, 
16,685. WELL . R. Baker, ham. 
SEWING Macuines, 8. vis, 


16,687. Fenper Supports, F. Northall, Birmingham. 
16,688. Sxurr Boxes, &c., G. Lowe, Birmingham. 
16,689. rey Layers for Boors, H. and H. J. 


16,690. Trap for ‘or Liquips, G. Weaver, Bath. 
— PRESERVING PsRIsHABLE Goops, V. St. L. 


ymonds, Coryton. 
16,692. Lawn Mowers, B. Kirkman, Braunstan. 
16,693. Securmne Hooks to Frames for Packine SEaL- 
skin, &c., G. H. Barraclough, Halifax. 
16,694. Wixpow Fasteninos, J. L. Seymour, London. 
16, Fa Fasteninoes of CarriaGE Doors, G. W. Moon, 
16,696. the Tong, &c., of Mcstcat Instrvu- 
MENTS. J. , London. 


16, Freep Mecnanism for Loos, W. G. Buchanan, 
Karries, &c., for Heatinc Water, C. Darrah, 


16,699. — for WHEELED VEHICLES, 
&., H. G. Ti 

16,700. Sarety A. Schmied, London. 

Macuinery for EXCAVATING, T. Whitaker, 

16,702. Pass ASTFBOARD, H. Brehmer, London. 

16,703. Dampino Copyinc SHEETS, G. Lowry, Bristol. 

16,704. Casks or Barres, F. Andrew 

16,705. Cuimney Caps and VENTILATORS, A. A. Clarke, 

jon. 

16,706. Semapnores, D. Tapley, Canada. 

16,707. Kuire for Curtina Woop, &c., W. H. 
Whitear, London. 

SypPHon for CLosets, &c., 


yer, 

16, ry CLock A. M. Clark.— 
P. Sandmark, United States. 

16,710. ‘AvRIFEROUS Orgs, T. D. Williams, 


16,711. TricyciEs, C. C. Anderson, London. 

16,712. RecovERING from ALKALI 

Waste, R. M. Service, G 

16,718. Tomatine MEDICINAL T. Greenish 
and F. H. Glew, London, 

16,714. Presrrvine Jute, &c., G. 8. Pattullo, Glas- 


gow. 
16,715. Cunvep Form of for PaPER 
Crom, , &c., D. and G. Bentley, and J. B, Jackson, 
ndon. 


16,716. OrGANs, R. Schrader and G. Sander, London. 

16, 717. Carrier Tricycies, G. Singer, London. 

16, 718, BRAKE APPARATUS for RalLway VEHICLES, &c., 
R. M Maynard, London, 


ame. Fenoino, H. H. Lake.—(J. Belgium 
Dryine Apparatus, F. Brandst: 


16,721, ‘Hearne Water, &., 8. Webb, London. 

MaGazinz Frre-ARM, H A. Schl 

1 . Roratisa Hoox for THREAD SEWING 
L. B, Bertram, London. 

16,724 Prizs, 8. Pitt.(W. C. and K. de Wit, 

Spinnina Yarns from Fiax, &c., A. T. Lawson, 


don, 
16,726, Yarns from Fax, &c., Av T. Lawson, 
London. 
Heat and Licut, W. Boggett, 
2ist December, 1886. 
Macutves for Boots, J. E. Cutlan, 
16,730. DisinFectine by Sream, F. Goddard, Notting- 


16,730. Door Locks, A. E. Dawson, Halifax. 
16,731. Houpers for S#ips’ J. R. Bird, 


gow. 
16,782. WEAVING of Wire, E. Brewtnall, Thelwall. 
16,733, Spring for Fisnixe D. 
te! 


16,731, RevoLvina Satvers, C. Pembrook and J. 
Dingley, Birmingham. 

16,735. BotrLe WasHine Macurnery, J. Lingard and 
McEwen, 

16,736. VEHICLE Spainos, C. H. Twist, London 

16,787. Bearincs for SHa¥is of HorizontTaL Exarnzs, 


‘orter, Lon 
16 738. Foustams Pry, N. F. Palmer and P. E. Richter, 


16,739, Execrric Motors and DyNAMO-ELECTRIC 
Macuinus, C. G. Curtis, F. B. Crocker, and 8. 8. 


16740. ASH-PAN or CrNpER SirtER. W. Cordon, 
London 


16,741. Hanp Cranzs, T. G. . Rhodes, Leeds. 
16,742. 742, Fryers used in Macuinery for Pr 


16,812. of Sramczn Insrrv- 

MENTS, C. Salomon. 3 
16,813. ADVERTISING Suow-cassz, C. London. 
— Ram Fastener, J. and G. Wright, 
16,815. Py Haag Noppel, London. 

PYROGRAPHIC 

16 816. Compressino Air, R. Johnson, Bradford. 
16,817. Vatve, J. T. Naylor, Bradford. 

16,818. 8 Srzam Governors, J. Gerhardt and 8. Davis, 


Troven for Pics, W. Stevens, 
16, and other Locomotives, F. J. Burrell, 
16,821, Borner for Rapiwiy A. B. Willway, 


16,829. Venicies, J. Colby, London. 

16,823, Evecrricat Batrerizs, E. Barbier and M. 
Leclanché, London, 

16,824. Horsesnor, W. P. Smith, Burnham. 

16, 825. a for Ixstruments, &c., J. Arnold, 


16,826. or ENLARGING Teunk, J. C. King, 
ddlese: 


T. P. Greene, 


16,330. Dowe in Epogs of Dawson 
and R. 8. Dawson, Manchester. 
16, Increasine the Fiexisitity of Woop, G. E. 


, London, 
16,832. Pouisu, H. Buczkowsi, London. 
16,838. Mera Barus, W. D. Ciiff, Middlesex. 


23rd December, 1886, 
16,838. Pressure Repucina VaLves, R. Roger and H. 
bson, Stockton-on-Tees. 
16, 839. Back Putey, R. W. Cooke and W. Elkin, Bir- 


Corton, é&c., for Spinninc, J. Marsden, Manchester. 
743, Maxrxe Enve.orss, J Richmond and W. 
.—(R. J. Henderson, United States) 
16, a DiscHarce Sypuon from CisTeRNs, 
Dunn, York. 
16,745. INCLOSED Spaces, F. 


16, Oy for of SHop Fronts, A. 
Joubert and A, Fraissange, 


16,747, Sream Borers, J. Gauldie and 


enderson, G: 
6,748. Srartinc Gear for Tramcars, &., A. M. 
Vereker and 8. M. Yeates, rma 

16,749. Gas Marers, E. Schrabetz, Lo 

16,750. Dust Cc. M. London. 
16,751. Bicycugs, C. A. E. T. Palmer, London. 

16,752. VENTILATORS, J. Honeyman, Glasgow. 

16,753. Inrants’ Cuatns, T. Ferguson, Glasgow. 

16,754. Router Wixpow Burnps, W. J. Roffe, London. 
16,755. Cuest Protector, &c,, G. P. Eustis, London. 
Receptiov of and De.ivery of ARTICLES, 


A 


16758. Seaminc Macuines for Sueer Metar, C. 
Puddefoot, 

16,759. Sap Irons, A. F. Chable and J. C. Price, 
London. 


16,760. and Heatine Water of Swimmina 
Barus, C. H. Rosher, London. 

16,761. Packaces for Carryine and Sarppine Larp, 
R. Gray, Liverpool. 

Boras, Louncgs, &c., A. J. Boult.—(7. Hoj- 
jun , United States. 

16.763. Macutnes, J. H. Wicksteed, London. 

16,764. LUBRICATING Devices, A.J. Boult.—{R. Faas, 


United States.) 
16,765. Dryinc Macar J. H. Lorimer, London. 


16,840, RENDERING Doors, &c , Arr-TicHT, J. C. Reid, 


16 841. Boppins, A. C. Henderson.—(La Société 
EB. Hamelin and Cie , Paris 

16,842. Om and Spreit Lames, W. T. Johnson, Bir- 
mingham. 


16,843. DupLex Hypravuic Hoists, F. M. Evanson, 


ve 

16,844. Connectinc Leap Pirss, &c., J. Rowland, 
Fulwell. 

16,845. Sey-actinc, &c., Kyirtmnc J. 
Kitson, Bradford. 


16,846. Materia used for Constructina, &c., Ratt- 
ways, J. Whitley, Leeds. 
Ser-actinc Botts, F. H. Collins, Birming- 


Scissor Ciamp, F. A. A. Smith, Cheltenham. 
16,849. ae for Common Roaps, H. Cooper, St. 


16,850. Guarp, W. Blakemore and J. Hindle, 
Manchester. 

16,851. PoucuEes for Tosacco, &c., H. Wheeler, Man- 
chester. 


16,852. Apsustinc the Corp as applied to InprcaTors 
of Marine Encines, 8. on. 

16,853. Grinpine WHEELs, N. Whitley, F. W. Thomp- 
son, and H. Hoyle, 

16,851. Cranks, &c., London. 

16,855. Gnates for STEAM Boreas Furnace, A. Firth, 

16,856. Hypraviic AppLiances for Pressinc Hats, J. 
Bevan, Denton. 

16,857. Morive.- POWER 8. Robertson, 

16, for WHEELED VEHICLE, F. J. 


16,859. G. E. Holmes, Derby. 

16,860. DREssinG for Separatine Corn from 
Straw, F. Grimaldi, Italy. 

for for CLEANING CarBiaces, &., J. 


16,766. Scorninc Boarps for Boxes, H. Gard (J. 
Scherbel and T. Remus, Germany.) 

16,767. Macuinss, G. Banzhaf, London 

16,768. Macurne, J. H. Johnson.—{ The Wilcox 
and Gibbs Sewing Machine Company, United States.) 

16,769. VecETaBLe Disues, f. Plaister, London. ~ 

16,770. ARTiFicIAL Piceons, J. Monteith, 


16, W. Smith, London. 
16,77: 2. Steam CyLinpER Drain Cocks, W. Wood, John- 


16,773. Compouxp Enaings, H. E. Newton.{T. Main, 
nited States. 


16, 774. Cotouninc Matter, R. G. Price, J. Harvey, 
and A. J. Dodd, Lond n. 

6,775. VOLCANISATION of PURE Caourcnovuc, B. J. B. 
Is. (A. Fayaud, France.) 

16,776. Spoons, &c., A. Krupp, London. 

16, "777. INHALING APPARATUS, K. Reith, London, 

16, 778, Fiat-trons, A. Buhe, London. 

16,779. Arr W. D. and 8. 

op. 

16,780. Darine Macuines, J. H. Lorimer, London. 
16,781. Uritistnc the Force of Winp for 
&., Exercy, H. H. Lake.—(C. de Goyon, D. de 
Feltre, and R, de L’ Angle-Beaumanoir, France.) 

16,782. Orn Lamps, A. Inskip, London. 


16,784, SK RT or Dress Banps, J. Wright, London. 

16,785. AUTOMATIC or SELF-LOADING MacuiNeE Guns, 
T. Nordenfelt, London. 

16,786. RarLway S.GNALLING Apparatts, E C. Turner, 


ndon. 
16,787. WasHinec and Prerarinc Woot, &c., W. H. 
Beck.— Fri 


. Delerue, France.) 
22nd December, 1886. 


788. Stee. Temperine, W. L. Purves, Wimbledon. 
oreo. Bruss Stoprer, J. W. Houldsworth, Heck- 
mondwike. 
— AntimoniaL Orgs, T. C. Sanderson, 


on, 

16,791. Latca Locks, Sir G. H. Chubb and G. G. 
. Exton, London 

TRaMway Sieerers, J. Broughall, 


ington. 

16,793. PoucuEs, &c., I. Evans, Birmingham. 

16,794. Brace or SUSPENDER Buck, J. Cadbury and 

. W. Lambert, Birmingham. 

16,795. LvBRICATORS, C. Law, Liverpool. 

16,796. Stoprers for CLosinc Botries, W. Noton, 
Manchester. 

16,797. Dinect-actine Steam Pumps, W. M. Wilson, 

anchester. 

16,798. Desk and Typs-wr'rer, J. Harrison.—( Messrs. 
Wyckoff, Seaman, and Benedict, United ara 

16,799. and Heatine with UiL, K. McGhee 
and J. Magee, Glasgow. 

16,800. Fryers of TarostLe Spinnine Frames, J. A. 

Berly.—(B. Guillemaud, France.) 

16,801. Scorninc CagpBoarp, L. Gunn, London. 

16,802. TYPpoGRAPHICALLY Printing Music, H. 
Chossefoin, London. 

16,803. Ralsinc Sream, B. Talbot, jun., Birmingham. 

16,804. Liquor and other similar FRAMES, o Pem- 
brook and J. Dingley, Birmingham. 

805. JournaLs and their Parts, A. Dickin- 


n, Birmingham. 
16,8 £06. A. J. Boult.—(C. Radinsky, 
Aust 
16,807. Sipe Cour.ine for Rartway Stock, A 
Paul, London. 
16,808. Frxine the Heaps of Brooms, &c., J. Blakey; 
London. 


16,809. CrrcuLar Saw Bencuzs, E. Hughes, Liver- 


= Gatvanic ELements, T. Goodman.—(C. Gassner, 


16811. Doon Canons, H. A, House and H. 4, House, 
jur,, London. 


16,862. C. Chiappa, London. 

16,863. Generator for Propucine Stream, F. Livet, 
London. 

16,864. Sarery AppLiances for WHEELED VEcIICLEs, 
Vv. C. di Tergolina, London. 

16,865. Batteries for Licutine, L. R. Davies and M. 
Shearer, London. 

16,866. Excreta, &c., for Manure, J. H. 


Barry, 
16,867. &c., into Srices, W. and F. 
Wishaw. 


Parkinson, Gloucestershire, and 
v. \dlesex. 


Boys, Mid: 
Bar, D. Sinclair and G. Johnstone, 
Ww. 
16,870. Propucine ALumisium, J. H. Noad and H. R. 
ond, Middlesex. 
16,871. Race Games, W. Britain, London. 
16,872. CoMBINED FURNITURE and FIRE ESCAPE, H.G. 
Powell, London. 
16,873. Suarts, Maythorn and G. 0. Gooday, 


A. J. Boult.—(N. Killean and A. 
L. Lohmiller, 


Trance. 

16,875. ELECTRIC W. P. Thompson.—{J. 
inski and A. Beray, Fra’ 

16,876. Rar CLEANERS, A. Birmicgham. 

16,877. Porrzry, W. Boulton, London. 

16,878. Swivet Biocks, W. W. Wilcox, Lon- 


don. 

16,879. Apparatus of PRintina 
GRapPHs, W. 8. London. 

16,880. Knives, &c., H. London. 

16,881. Berrus, T. Horton, London, 

16,882. Siac, &., G. F. ern.—(M. Raty and B. 
Lambert, France.) 

16,883. STOPPERs, he. G. Hellier, London. 

16,884. Macurnes, J. Forbes, Belfast. 

a Rakes, J. R. Jefferies and F. W. Garrard, 

Be.tine, &., W. Withall-(G. F. Jewell, 

16.887. SEwrne Ma J. E. Carver, London. 

16,888. Vestas, d&c., J. T. Cules, London. 

16,889. Dur.ex Gas Burners, J. J. Grant, London. 

16,890. Prassava, &c., J. G. Horsey, Loudon. 

16,891. Perxoteum &c., Lamps, N. Pouchkareef, 
London, 

24th December, 1886. 

16,892. RounpaBouts, A. G. Bingley, London. 

16,893. Empussine LeaTaer, W. Tuke, London. 

16,894. Burrinc and CLEANING Haiky and WooLiy 
8xins, J. Straiton, Liverpool. 

16,895. — Macuinery, J. Mellor and G. R. 

otting! 

16,896. J. Fagan, Skipton-in-Craven. 

16,897. Fasric, J. Boot 

16,898. Exurpitinc the Name of HousEHOLDERS upon 
some Conspicuous Part of the Parmiszs, H. 
Rothery, Whitchaven. 

Propvucine Gas, G. Tolson aud J. Illingworth, 

ax. 

16,900. INTERNAL Fivgs, &c., of Stgam Boers, J. 
Hailwood, Grimesthorpe. 

SAFETY Lamps, F. Wilkixssn, Man- 
ches’ 

16,902. ARMOUR PiatTes to Suips, T. 
nae C. H. Woodhouse, and J. T. Shipman, 


Sheffiel 
16,903. CLip-REsT for Knives, &c., T. Hill, Sheffield. 
16,904. Low Pirca SILent BILLIARD Cusmion, A. 

Toghill, London. 
= Wire Ropg, B. B. Glover and J. Hodson, 


16, TOVES, W. P. Thompson.—{C. Garlick, United 


16,908. Errecting ELecricat Sicnais, W. Armstrong 
London. 


| 
16,827. Rerinep Sucar, H. Vivien, London. 
16,835. Matcn Boxes, G. E. Norris, London. 
16,836. Boats, W. L. Mitchell, Glaegow. 
16,837. Fotpina Cases, H. Greene, Middle: ex. ¢ 
Wheeler, London. 
7 
16,783, Lirriva, &c., Vessets and their Carcoss, G. 
Shares. 
ares. : 
16,907. or Drittinc Horses to Receive 
Bristies, B. Woodfield, London. 


350,048. Gusrowper Press, 


538 
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Coverinc Wires, J. Gale and H. Taylor, 
16,910. Picks, R. and J. McHardy and J. Cowan, 
16,912. ¥ 
16,918. &c., 8. Heath, Birming- 
16,914. Trunks, F. Starr and H. Hurst, London. 
16,915. CorverTiInc the GeaDUALLY ARRESTED 
iomuntum into a Moron Powsr, D. de la M. du 


Boulay, Dorset. 
16,916. Anatomical Cuaats, J. T. White, London. 
16.917. Grapae.s for CaBves, A. Jamieson, 


Glasgow. 
16,918. Sarery Hamwock Swine, W. Griffith, Norwood. 
16,919. Ancaor, G. H. Little and P. Hale, London. 


16,92). Water Mrrers, H. Bright, Birmingham. 
Susstrrure for J. Anderson, 
jun., 
922. Barcxerrss, E. 


16,923. CLEANING, 
16,924. Ink Sranp, C. H. Felton, London. 
16,925. Buoyant Soap, Sir D. L. Salomons, London. 


16,929. Davia, &c., Te, Lear, M Ross, G we 
16,990. Hyprocsx, A  Fritschi and 
on. 
16,931. Stoppers, A. Kempson, London. 
16,932. of Pranorortes, &c., H. 
hompoon, New Zealand 
1 Trouser Srrercuer, H. McBride, London. 
VerticaL CoLuMN Enornss, T. Jefferiss, 
Presrrvinc the Scrnrace of Corpsr, &c., E. de 
—{La Société Industrielle et Commerciale des 
Métaux, France.) 
16,936. Dynamo-eLecreic, &c., Macuines, A. J. Boult. 
—(F. L. Pope, United States.) 
yy of Vessets, A. 
5 —(J. G. Laporta, Spain. 
owns &c., for Borrizs, &c., F. E. Witham, 


on. 
Sranps, &c., F. E. Witham, 
Hyprostatic Parss Sicut Freep LusricaTor, 
. Fraser, London. 

Screexinc or Sirtrxc Apparatus, L. Loiseau, 
16,942. Cosverston of Exvecrric J. D. F. 
CURRENTS, 

16,943. Paosecties, &c., C. T. Cayley and R. 8. Court- 

man, London. 
16,944. Governors, &c., T. Heather, London. 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office official Gazette.) 


10. Pepestat Ax Box ror Cars, Daniel 
McAlister, St. Lowis, Mo.—Filed May 18th, 1886. 

Claim.—{1) A estal com: ig side plates B!, 

having flanges horizontal plate B4, end plates 


BS, apertures B’, cheek plates B?, and journal bearings 
BS, substantially as shown and described. 


estal B, axle box D, 
with trunnion box E!, having trunnions E, 
eyebolts Fl, furming hangers hinged to the 


inverted bells I, supported on the s having 
bearing studs, substantially as shown 
Du Pont, Wil- 


Eugene 
mington, Del.—Filed June 5th, 1885. 
Claim.—In a hine for f i 


owder, wo'equally moving’and balanced rams acting 
© com, the from both ends, and pass- 


350,069. Stream Encive Inp:cator, Frederick R. Low, 
Chelsea.—Filed September 16th, 1885. 

Claim —{1) The combination, with a card carrier. of 

an indicat lanimeter wheel C, piston A, yoke 


the support ¢4, and connecting rod ¢?, substantially as 
and for the purposes described. (2) The combination 
of a movable drum, means to move said drum about 
its axis, a rock-shaft adjacent to said drum, the axis 
of which is transverse to the axis of the drum, means 
to rock said rock-shaft actuated by the same prime 


in 
rocking of said rock-shaft, a plani 
on the end of said rock-shaft with i 


its and a 
said link and actuated by it, and carrying 
ho tee &: 


meter wheel mounted on said rock shaft with its axis 

transverse to the axis of rotation of the rock-shaft, and 

a usual recip ting di , drum, or card . 

substantially as and for the purpose described. (4) In 

an indicator, the combin: ene 

wheal of tothe reci- 
-shaft and 


the diagram drum and rock-shaft to 
drum and register 


— 


349,718. Apparatus ror CorRUGATED TuBING, 
Hermann Hollerith and Samuel G. Metcalf, New 
Claim "im an apperata ting metal 
an aj 
tubes, a ase its ends and adapted to be 


tu! 
filled with a fiuid, an internal! 


corruga’ mould 

the and means for imparting longi- 

tudinal pressure to the tially as described. 


YY Yi 


\ 
AIK 


fluid, 
of independent partible rings or sections, 
longitudinal pressure 


349,856. Warer Moror, Peter Murray, un., Newark, 
N.J.—Filed May 12th, 1886. 
i bination, 


with a hollow slotted nozzle, whereby an exterior and 

interior jet are supplied to the water wheel, substan- 
as set forth. (2) A water wheel having a rim 

formed of ring-shaped flanges 


water so as not to interfere with the jet, substantially 
as set forth. 


$49,754. Mernop or Makino Ecevator Buckets, 
Charles C..Scaife, Allegheny City, Pa.—Filed June 


in a suit bstant and for the 


$49,956 Cenrre ror TuRNTaBLEs. Edward 
Samuel, Philad Pa, —Filed June 28th, 1886, 
Claim.—({\) The combination of the block 
table D. block E, attached to the table, with a 
screw plug F, within and completely below the sur- 
face of the table D, and adapted to be turned by a 


SK 
having an annular oi] chamber i, and a plug F, having 
a et passages in the plug, E, > 


$50,181. Furnace, Joseph Harris, jun. 
Filed 22nd, 1886. 


of a 
or ith a cover 
composed of sections C, each provided with radial 
flues or openings D D, as shown and described. (2) In 
a tire-h the circular base or oil 
A, with perfurated nipples d, all 


My 


a 


cast in one piece, as and for the 

rated provided mouthpiece 
H, as shown 4 Fescribed. (4) In a tire-heating 
apparatus, the sections C, with radial flues 
or openings D, and cted to form a cir- 


substan’ as 
350,386. Harvester SIcKLE-cRINDING MACHINE, 
James N. Parker, , Ind.—Filed January 


the plate, set screws 
directions 


slotted at one end, and 
to which 


it is secured by bolts passing through the slotted end, 
a traversing on the plate, a grin 
supporting frame therefor carried by the h 


roller to its work, substantially as set forth. (5) The 
combination of a a crosshead tra‘ th 


vent its dropping when nearing the end of itsstroke 
Pibstantially asand for the purpose specified. (6) The 
bination of the standard, a plate projected hori- 
zontally therefrom, a h traversing on the 
plate, ad epee ine a to limit the movement of the 


the standard, 
therefor 


hinged an 

backward 
The combination of the stan: la plate ex 
horizontally therefr h 


traversing on the 
plate, wing’ fi carrying rolle: 


crosshead, sec 
to the standard by a bolt passing th h the slot in 
6 , and a second bolt passing through the 
the votally adjust 


anda standard to pi 
the about the first bolt, as and for the purposes 
set forth, 
Battle Oreck, Mich. MPiled February 
tt , Mich. —. 

Claim.—In a thrasher, the bi hy thrash- 
ing devices, a grate to receive the straw, a crank shaf 
and guiding arm, of a fork mounted on the shaft 
connected to the arm and adapted to force the straw 
away from the thrashing devices, the above 
being relatively adapted and arranged, substan’ 


as described, to give the fork an extended plunge 
movement substantially in a straight line to engage 
the straw, a curvilinear movement while forcing 


straw to release it, and a slightly curved movement 
from thence to the beginni 
ment, substantially as set forth. 


350,416. Baacker ror Sream Borers. Thomas 
Cunni Mass.— Filed July 17th, 1886. 


Claim.—{1) A bracket for a steam 
of acurved portion for fastening to the boiler 
and a detachable toe having means for securing it to the 


NG 


ZZZLZELZL 


j 


350,439. Varour Bumwer, Fordyce A. Lyman, Cleve- 
land, Ohio.—Filed August 5th, 1885. 

—(1) The combination, with a hollow arm and 
disc,. formed integral, the latter having a concave 

disc, a comming! extending through 
disc and terminating in the burner, and a conduit 
leading from the hollow arm to a point below and 
directly undern: the lower end of the com 
tube, substantially as set forth. Su The combina 
the jw arm Band disc, ry 
latter having a concave upper surface, of com- 


legs or supports, which rest 
the disc, the vertical jet orifices formed in the bottom 
of cone, and a conduit leading 


Epps’s Comrortina.—“‘ By a 
thorough knowledge of the natural laws which m 
the operations of digestion and nutrition, and by a 

ul lication of the fine properties of well- 


and mechanism for imparting a rotary it to 


a 
the grinding roller} substantially as set forth. (3) 
The combination of the pronase a —_ projected 
horizontally therefrom, a transverse secured to 


aecreasing in width in regular 
order, w the cup is increased in depth and 


Bu) by the crosshead, and having its free 
g with the transverse bar and held in position 
thereby, substantially as shown and d ‘4 
bination of a plate, a crosshead, a grinding 
roller, su; g frame therefor to cross- 
head, a 6 at one end to the cross- 


head, and having its free end projected within th 
path of the fratne to contac! therewith and keep the 


, Mr. provided our breakfast 
tables with a delicately flavoured bev 


We -— vars many a fatal shaft by 
fortified with pure blood and a 

proper! frame.” — Civil Service Gazette. 
e simply with boiling water or milk. Sold only 

in packets, Betled James Epps & Cv. 


la 
Home pathic Chemist, London.”—-Aleo makers ut 
Epys’s Afternoon Chocolate Essence.—{Apvt.} 


mover as those which actuate the-drum, but by an | decreased in diameter at each com cqmecting the 
: independent train, means for a ag ny blank during the operation, and finally shaping it hot  sguspusmanyssusggssassasisessrasl 
heel mounted the crosshead, a guard located within the path of move- 
[348,754] of head. to contact with the frame and 
a SX SS 
on, and with surface in contact with the 
described. (8) An organised indicator consisting of the WES 
follo za tion, Ss 
ted with CQO NN RAG a grinding roller. and a supporting fr 
on WS iw ith 
( 
We 
16,926. &c., Watts E. A. Bronson, London. 
16,927. Compousp J. P. Hall, London. 
on. en 
re 
ed) 
(50250) 
Yj Yy 
© rear, A movement aw: 
1350, 46 
| 
nions E, and a pedestal B, in combination with spring _ D Ox We Y 
connections between the trunnions and the base of | | | Gg 
= 
i = 2) In an apparatus for corrugating metal tubes, a 
: closed at its ends and adapted to be filled with portio 
Po and means purpose set forth. 
je tube sub- 
lindrical casing ha water and rge 
channels, rotary wate whee within sid wy an — 
axiall justabie regulating a 5 
said walve and provided with an annular Claim.—(1) The combination of a standard, a 
ex Vv ualising cham! jection a needle horizon’ a 
compounds, the combination of a fixed mould plat cali located in the regulating valve and provided eeepc met ans 
containing suitably formed apertures for ding projecting lengthwise of and 
(45856) 
(350,386) 
4 mingling tube passing through the disc, the con 
jens \ \ ypu 
the com ling tube, su as set forth. 
ere 4 ‘ 4 (3) The combination, with a generator having a drip 
Y \G Z opening extending through same, a cone seated on 
NN: Z said generator and provided with jet orifices in the 
Al) Yn Up MZ : bottom thereof, a burner cap, and a lighting cup 
u Y U i located in a position to receive the oil from the drip 
“Ya, of the crosshead, a grinding roller, supporting frame P 
£ therefor carried by the c coll. inl tn res generator to a point below the lower end of the com 
. drive said roller, substantially as described, and for | ™!8!ng tube, substantially as set forth. 
the purpose specified. The combination of 
ht portion of the next 
ng and | Sdjoining Guckets, substantially ‘as ect forth. (3) A 
| water wheal having rim formed of ring shaped 
e jet, uckets ing t front parts an 
cup-sha rear parts which project out of the plane save us many heavy getors’ bills, Its by the judicious 
¢ plate, a crosshead invertibly secured to the plate, gradually built wags until stron, enough to resiet overy 
a ding roller, su f therefor pivotally | tendency to disease. Hundreds of subtle maladies are 
\. Z E, the block ¢!, the planimeter wheel being journ Pe floating around us ready to attack wherever there is a 
in said yoke and thereby connected with said block, — 
Claim:—The method of making elevator buckets, 
F which consists in striking up a blank of cold plate 
metal into a a series of — in dies 
G 


* 
¥ 
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} 
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